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SURFACE WATER SUPPLY OF MISSOURI RIVER
BASIN, 1921

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1921.

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 Geolog-
ical 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 bills passed by Congress have car-
ried 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 methdds of utilizing the water resources.

Annual appropriation for the fiscal years ending June 30, 18956-1922

1805 . $12, 500. 00
1896 o o e 20, 000. 00
1897 to 1900, inclusive .- - - v ceecoec e mmemmmn 50, 000. 00
1901 o 1902, inclusive - - - - - - - oo 100, 000. 00
1903 t0 1906, inclusive - - - - oo 200, 000. 00
1907 - - o o eeeem 150, 000. 00
1908 t0 1910, inclusive - - o oo 100, 000, 00
1911 to 1917, inclusive____*_____ e 150, 000. 00
1918, e 175, 000. 00
1910 e 148, 244. 10
1920 o o e 175, 000. 00
1921 - - e 180, 000. 00
1922 oo 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 9 and 10.

100120—25t—wsp 526——2 1



2 SURFACE WATER SUPPLY, 1921, PART VI

Measurements of stream flow have been made at about 5,200 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1921, 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 pre-
cipitation, 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.

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 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 other 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 re-
quired to cover an acre to the depth of 1 foot. The term is commonly
used in connecton 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. o

‘“ Control,” a term used to designate the section or sections of the
stream beIow the gage which determine 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.

The “point of zero flow” for a given gaging station is that point
on the gage—the gage height—to which the surface of the stream
would fall if there were no flow









SURFACE WATER SUPPLY, 1921, PART VI 3
EXPLANATION OF DATA

The data presented in this report cover the year beginning October
1, 1920, and ending September 30, 1921. At the beginning of
January in most parts of the United States much of the precipita-
tion in the preceding three months is stored as ground water in the
form of snow or ice, 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 possibly a small quantity in the ground; therefore the
run-off for the year beginning October 1 is practically all derived
from precipitation within that year.

The base data collected at gaging stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from
direct readings on a staff gage or from a water-stage recorder that
gives a continuous record of the fluctions.” Measurements of dis-
charge are made with a current meter. (See Pls. I, II.) The gen-
eral methods are outlined in standard textbooks on the measure- -
ment of river discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage. The application of the daily
gage heights to these rating tables gives the daily discharge from
which the monthly and yearly mean discharge is determined.

The data presented for each gaging station in the area covered
by this report comprise a description of the station, a table giving
results 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 heights and results 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
conditions that may affect the constancy of the stage-discharge re-
lation, covering such subjects as the occurrence of ice, the use of the
stream for log driving, shifting of control, and the cause and effect
of backwater; it gives also information as to diversions that decrease
the flow at the gage, artificial regulation, maximum and mmlmum
recorded stages, and the accuracy of the records.

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
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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 may be obtained by averaging discharge at
regular intervals during the day, or by using the discharge integrator,
an instrument operating on the principle of the planimeter and con-
taining 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 indi-
cate 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 ‘Mini-
mum” 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 for each second during the month. On this average
flow computations recorded in 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, measurements of flow, and interpretation of
records.

A paragraph in the description of the station or footnotes added to
the tables gives information regarding the (1) permanence of the
stage-discharge relation, (2) precision with which the discharge
rating curve is defined, (3) refinement of gage readings, (4) frequency
of gage readings, and (5) methods of applying daily gage heights 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
accuracy the quantity of water flowing past the gage, but the
figures showing discharge per square mile and 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,
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

1 For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, J. C
Accuracy of stream-flow data: U. 8. Geol. Survey Water-Supply Paper 400, pp. 53-59, 1916.



PUBLICATIONS 5

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” previously published by the Survey should be
used with caution because of possible inherent but unknown sources
of error.

Many gaging stations on streams in the irrigated sections of the
United States are located 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 first be satisfied. To give an idea of the amount of
prior appropriations, a paragraph on diversions is presented in each
station description. Where figures are given these can not be con-
sidered exact but as being 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.

PUBLICATIONS

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigation of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, annual reports, and
monographs.

The results of stream-flow measurements are now published an-
nually in 12 parts, each part covering an area whose boundaries
coincide with natural drainage [eatures, as indicated below:

Part I. North Atlantic slope basins.
II. South Atlantic and eastern ‘Gulf of Mexico basins.

III. Ohio River basin.

IV. St. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.
VI. Missouri River basin.

VII. Lower Mississippi River basin.

VIIL. Western Gulf of Mexico basins.

IX. Colorado River basin.

X. Great Basin.

XI. Pacific slope basins in California.

XII. North Pacific slope basins; in three volumes:

A. Pacific slope basins in Washington and upper Columbia River
basin.

B. Snake River basin.

C. Lower Columbia River basin and Pacific slope basins in Oregon.



6 SURFACE WATER SUPPLY, 1921, PART VI

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated
below:

1. Copies may be obtained free of charge by applying to the
Director of the Geological Survey, Washington, D. C. The edition
printed for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,
D. C., who will on application furnish lists giving prices.

3. Sets of the reports may be consulted in the libraries of the
principal cities in the United States.

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse. v

Albany, N. Y., 704 Journal Building. .
Trenton, N. J., State House.

Asheville, N. C., 316 Jackson Building.

Chattanooga, Tenn., 37 Municipal Building.

Columbus, Ohio, Orton Hall, Ohio State University.
Chicago, I1l., 1404 Kimball Building.

Madison, Wis., care of Railroad Commission of Wisconsin.
Ames, lowa, State Highway Commission Building.

Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Topeka, Kans., 23 Federal Building.

Helena, Mont., 52 Montana National Bank Building.
Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.

Idaho Falls, Idaho, 228 Federal Building.

Boise, Idaho, 615 Idaho Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 328 Customhouse.

Los Angeles, Calif., 600 Federal Building.

Tueson, Ariz., 210 Agrlcultura.l Building, University of Anzona
Austin, Tex., State Capitol.

Honolulu, Hawau 25 Capitol Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director, United States Geological Survey, Wash-
ington, D. C.

Stream-flow records have been obtained at about 5,200 points
in the United States, and the data obtained have been published in
the reports tabulated below:
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PUBLICATIONS
Stream-flow data in reports of the Uniled States Geological Survey

[A=Annual Report; B=Bulletin; W=Water-Supply Paper.]

Report Character of data Year
10th A, pt.2__ Descriptive information only._..___..__.___
11th A, pt. 2 Monthly discharge and deseriptive informat: 1884 to Sept., 1890.
12th A, pt.2______|._._. d0__ ..y . 1884 to June 30, 1891.
13th A, pt.3.. Mean discharge’in second-feet. ... oo oo 1884 to Dec. 31,1892,
l4th A, pt.2__ Monthly discharge (long-time records, 1871 to 1893) _____. 1888 to Dec. 31, 1893,
31 .. Descriptions, measurements, gage heights, and ratings.. 1893 to 1804.
16th A, pt. 2._ Descriptive information ondy. ... .. ...
40 . Descriptions, measurements, gage heights,ratings,and monthly | 1895.
discharge (also many data covering earlier years).
Wl e Gage heights (also gage heights for earlier years)............... 1896.
18th A, pt.4______ Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for some sarlier years).
W15 el Descriptions, measurements, and gage heights, eastern United | 1897.

States, eastern Mississippi River, and Missouri River above

junction with Kansas.

W16 oacoeaaen Descriptions, megsurements, and gage heights, western Missis- | 1897.
sippi River below junction of Missouriand Platte, and west- | °
ern United States.

D%scriptions, measurements, ratings, and monthly discharge | 1897.

also some long-time records). . .

Measurements, ratings, and gage heights, eastern United |1
States, eastern Mississippi River, and Missouri River.

Measurements, ratings, and gage heights, Arkansas River, and | 1898.
western United States.

Monthly discharge (also for many earlier years) . ...

Descriptions, measurements, gage heights, and ratin

Monthly discharge.-

Descriptions, measur

Monthly discharge........ - . 5

.| Deseriptions, measurements, gage heights, and ratings. _.__.___ 1901,

.| Monthly diseharge. ... oo oodcaceameeaes -] 1901.

Complete data___

..... [ 1/ SO 1903.

The records at most of the stations discussed in these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 119.

The following table gives, by years and drainage basins, the
numbers of the papers on surface-water supply published from 1899
to 1920. The data for any particular station will, in general, be
found in the reports covering the years during which the station was
maintained. For example, data for Machias River at Whitneyville,
Maine, 1903 to 1920, are published in Water-Supply Papers 97, 124,
165, 201, 241, 261, 281, 301, 321, 351, 381, 401, 431, 451, 471, and
501, 521, which contain records for the New England streams from
1903 to 1921. Results of miscellaneous measurements are published
by drainage basins.
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COOPERATION

Much of the work in Montana has been carried on under coop-
erative agreement with the United States Bureau of Reclamation,
the work being done by the Geological Survey and the expense
borne by the Bureau of Reclamation. The legislature of the State
of Montana made an appropriation for stream-gaging work, which
was expended by the State engineer, as provided in the act, in ac-
cordance with paragraph 3, section 2244 of the Revised Codes of
1907 of the State of Montana, which reads as follows:

The State engineer shall become conversant with the waterways of the State
and the needs of the State as to irrigation matters, shall make, or cause to be made,
measurements and calculations of the ordinary and flood discharge of streams,
cooperating in this work as much as possible with the United States Geological
Survey and the Montana Experiment Station; such measurements to be made
on streams in order of their importance, provided that measurements already
made, if deemed reliable, may be adopted.

This fund was expended largely on work in connection with several
Carey Act projects and irrigation districts in Montana. In addition
to the amount expended by engineers of the Geological Survey a
State hydrographer was employed who worked directly with the
Geological Survey.

The expense of work on the Crow Indian Reservation in Montana
was borne by the Office of Indian Affairs.

Officials of the Yellowstone National Park have furnished gage
readings for gaging stations in operation in the park.

All stations in Wyoming were maintained in cooperation with
the State through F. C. Emerson, State engineer. The United
States Bureau of Reclamation paid for the maintenance of the
stations on North Platte River above Pathfinder, Sage Creek above
Pathfinder, Bull Lake Creek near Lenore, and Dinwoody Creek near
Lenore. The United States Indian Service paid for the installation
and maintenance of the stations on North Fork of Little Wind River
at Fort Washakie, South Fork of Little Wind River near Fort
Washakie, Dry Creek near Lenore, Meadow Creek near Lenore, .
and Willow Creek near Lenore.

The Laramie Water Co. furnished gage heights and provided the
transportation necessary to obtain data for the stations on Laramie
River and Pioneer canal near Woods, and assisted in the maintenance
of other stations in the Laramie basin.

The L. Z. Leiter Estate furnished gage heights for Piney Creek at
Ucross and transportation to a number of stations in the vicinity.

The Douglas Reservoirs Co. furnished gage heights and some dis-
charge measurements for La Prele Creek near Douglas and trans-
portation to the station.
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Fred Firnekas, water commissioner of Wyoming, furnished data
relating to diversion from the headwaters of Clear Creek.

In JTowa the work was carried on in cooperation with the State
Highway Commission through F. R. White, chief engineer.

In Colorado the State engineer, A. J. McGune, paid the gage
observers at the stations on South Platte River at South Platte and
North Fork of South Platte River at South Platte.

The city of Denver furnished records for South Platte River at
the intake in Platte Canyon. The city engineer of Loveland fur-
nished the field data for Thompson River near Drake and transpor-
tation to the stations when check measurements were made.

In Kansas the work was done in cooperation with the Kansas
Water Commission, H. A. Price, secretary. The station on Kansas
River at Topeka was maintained in cooperation with the United
States Weather Bureau; the North Topeka Drainage District,
V. R. Parkhurst, engineer; and the South Side Levee District No. 6.
The station on Smoky Hill River near Abilene was maintained in
cooperation with the United States Weather Bureau.

- In Missouri the work has been maintained in cooperation with the
State Geological Survey, through H. A. Buehler, State geologist.
The United States Weather Bureau has permitted the use of the
gage on Grand River near Gallatin. George Wirth read the gage on
South Grand River near Brownington, and the Dixon brothers read
the gage on Sac River near Stockton, without charge.

DIVISION OF WORK

Data for stations in the upper Missouri basin and North Dakota
were collected and prepared for publication under the direction of
W. A. Lamb, district engineer, assisted by A. H. Tuttle, E. F. Chan-
dler, H. S. Price, E. L. Grant, L. H. Hershner, and by G. H. Ellis,
State hydrographer of Montana.

Data for two stations in the Yellowstone National Park were
collected and prepared for publication under the direction of C. G.
Paulsen, district engineer, assisted by A. G. Fiedler, L. L. Bryan,
and Miss E. H. Haugse.

The field data for the stations in Wyoming and Colorado were
collected under the direction of Robert Follansbee by P. V. Hodges
and J. B. Spiegel. Ratings and computations were made by P. V.
Hodges and J. B. Spiegel, assisted by Mrs. Esther D. Rae.

Data for stations in Towa were collected and prepared for publica-
tion under the direction of E. D. Burchard, district engineer, as-
sisted by R. W. Clyde, drainage engineer for the Iowa State Highway
Commission.

Data for stations in Kansas were collected and prepared for
publication up to April 5, 1921, by R. C. Rice, district engineer, and
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after that date by E. L. Williams, district engineer, assisted by
A. K. Gowans, H. B. Kinnison, and Miss Maude A. Ten Eyck.
Data for stations in Missouri were collected and prepared for pub-
lication under the direction of E. L. Williams, district engineer,
assisted by Reginald Waldo, V. L. Austin, and H. E. Zoller.
The records were reviewed and manuscript assembled by J. S. S.
Jones and E. E. R. Dornbach.

GAGING-STATION RECORDS
MISSOURI RIVER PROPER
BEAVERHEAD RIVER AT BARRATTS, MONT.

Location.—In SW. £ SW. 1 sec. 20, T. 8 8., R. 9 W., on highway bridge
at point where highway crosses railroad, 1 mile above Barratts, Beaver-
head County, 2 miles below mouth of Grasshopper Creek, and 10 miles
southwest of Dillon.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 12, 1907, to September 30, 1921.
Gaar.—Chain gage on downstream side of bridge; read by T. Masuno and Amilio
Fantini. Prior to June 22, 1908, a staff gage at same datum was used.

DiISCHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CcoNTROL.—Banks high, covered with brush, and not subject
to overflow. Stream bed clean and rocky. Two channels at low and
medium stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.20 feet
June 18 (discharge, 2,070 second-feet); minimum stage, 0.93 foot October
1-10 and January 31 to February 12 (discharge, 219 second-feet).

1907-1921: Maximum stage recorded, 6.0 feet June 19 and 20, 1908
(discharge, 3,640 second-feet); minimum stage, 0.50 foot July 28, 29, August
19-31, September 1, 10-17, 1919 (discharge, 106 second-feet).

Ice.—Stage-discharge relation probably not affected by ice.

Drversions.—Numerous diversions are made above the station.

RecuLaTioN.—Operation of gates in dam used to store flood waters of Red
Rock Creek near Monida affects the flow at the station. :

Accuracy.—Stage-discharge relation not permanent. Rating curve used
October 1 to March 5 and April 19 to July 18 is well defined between 200
and 1,600 second-feet. Curve used March 6 to April 18 well defined be-
tween 300 and 1,100 second-feet. Curve used July 19 to September 30
well defined between 250 and 450 second-feet. Gage read to tenths twice
daily. Daily discharge ascertained by applying mean daily gage height
to rating table except from February 13 to March 5, April 19 to May 7,
and June 16 to July 18 when the indirect method was used. Records poor.

Discharge measurements of Beaverhead River ai Barraits, Mont., during the year
ending Sept. 30, 1921

[Made by G. H. Ellis]

Gage Dis- Gage | Dis- Gage | Dis-*

Date height | charge Y Date height | charge Date height | charge

Feet | Sec.-ft. Feet | Sec.-ft. Feet | Sec.~ft.
Mar. 10.___...._ 118 380 [| May 25 ... 2.83 1,140 [ July 19 ____.___ 1.00 286
Apr.18 ... ... 2.43 1,030 || June 165 ... 3.4 1,530 || Sept. 22 . ....... 124 364
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Daily discharge, in second-feet, of Beaverhead River at Barratts, Mont., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
219 388 313 279 |7 219 420 467 930 | 1,410 493 432 286
219 388 313 279 219 424 580 930 | 1,440 476 392 286
219 388 313 279 219 429 630 779 | 1, 500 454 392 286
219 388 313 279 219 476 580 696 | 1, 560 458 392 . 320

313 471 279 272 1, 1,220 | 1,390 286 392 392
313 471 279 1,080 | 1,220 | 1,170 270 392 392
349 471 279 447 | 1,080 | 1,230 90 286 392 364
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NoreE.—No gage-height record May 8-24 and May 26 to June 14; discharge estimated by comparison
with flow of Jefferson River.

Monthly discharge of Beaverhead River at Barraits, Monlt., for the year ending
Sept. 30, 1921 .

Discharge in second-feet
Run-off in
Month ’ acre-feet
Maximum | Minimum | Mean

388 219 18, 100

471 313 385 22,
313 279 284 17, 500
279 219 265 16, 300
416 219 270 15, 000
786 367 484 29, 800
1,230 467 852 50, 700
1, 400 696 1,010 62, 100
2,070 536 1, 400 83, 300
493 270 350 21, 500

432 286 374 ,
September. PR 392 286 351 20, 900
The year. e 2,070 219 527 381, 000
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JEFFERSON RIVER NEAR SILVERSTAR, MONT.

LocaTioNn.—In see. 23, T. 2 8., R. 6 W., at highway bridge at Cornforth’s ranch,
on road from Silverstar, Madison County, to Iron Rod, a station on Ruby
Valley branch of Northern Pacific Railway, 5 miles below junction of Beaver™
head and Bighole rivers. g

DRrAINAGE AREA.—Not measured.

Recorps avarLasLe.—August 11, 1910, to September 30, 1916; July 22, 1920,
to September 30, 1921.

GAge.—Chain on downstream side of bridge; read by Ray Cornforth.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CONTROL.— Bed composed of gravel; practically permanent. Left
bank high and clean. Right bank covered with brush and subject to over-
flow during extreme floods. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.78 feet
6.20 p. m. June 11 (discharge, 13,400 second-feet); minimum stage 2.16 feet
August 2-13 (discharge, 571 second-feet).

1910-1916; 1920-21: Maximum stage recorded, 8.8 feet June 15, 1913
(discharge, 16,500 second-feet); minimum stage, 1.7 feet August 22, 1910
(discharge, 320 second-feet).

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

DiversioNs.—Numerous irrigating ditches divert water above and below station.

ReeuraTionN.—Flow partly regulated by two dams; one on Red Rock: Creek
near Monida stores water for irrigation, and one on Bighole River near
Divide is used for power development.

Accuracy.—Stage-discharge relation not permanent. Two well-defined rating
curves used October 1 to December 31 and March 5 to September 30. Gage
read to hundredths or half-tenths once daily, occasionally twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

Discharge measurements of Jefferson River near Silverstar, Mont., during the year
ending Sept. 30, 1921

[Made by G. H. Ellis]

Gage Dis- Gage Dis-
Date geight | charge ’ Date height | charge
Feet Feet Sec.t.
Oct. 16._. 2.82 5.45 7,050
Mar. 11 2.75 2.5 881
Apr.28._.. 3.50 2, 330
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Daily discharge, in second-feet, of Jefferson River near Silverstar, Mont., for the

year ending Sept. 30, 1921

Day Oct., | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
1,340 | 2,180 | 8,830 | 2,990 585 748
1,420 | 2,180 | 9,030 | 2,880 571 748
2,000 | 2,370 | 9,450 | 2,880 571 822
2,000 | 2,470 | 9,870 | 2,880 571 902
2,280 | 2,680 | 10,300 | 2,870 571 944
2,370 | 2,880 | 10,700 | 2,570 571 944

,000 | 3,200 | 11,200 | 2,370 571 944
1,920 | 3,640 | 11,700 | 2,090 571 944
1,920 | 3,860 | 12,500 | 1,920 571 1,030
1,920 | 3,750 | 13,100 | 1,830 571 1,080
1,920 | 3,420 | 13,400 | 1,740 571 1,130
2,000 | 3,310 | 13,200 | 1,690 571 1,210
2,280 | 3,310 | 12,300 | 1,660 571 | 1,210
2,780 | 3,420 | 11,200 | 1,500 678 1,240
2,880 | 3,640 | 10,300 | 1,380 678 1,240
3,100 | 3,640 | 10,000 | 1,160 860 [ 1,270
3,100 | 4,320 | 9,590 | 1,080 881 1,270
3,100 | 5,060 | 10,000 | 1,030 81| 1,270
3,100 | 6,100 | 8,340 965 860 1,290
3,420 | 6,470 | 7, 887 841 1,320
3,100 { 6,730 | 6,730 841 803 1,320
3,106 | 6,990 | 5,720 784 765 1,290
3,100 | 6,860 | 5,010 748 765 1,270
2,990 | 6,860 , 550 730 748 1,240
2,880 | 6,990 | 4,320 695 730 | 1,240
2,780 | 7,120 | 4,000 646 730 1,210
2,680 | 7,530 | 3,980 646 765 | 1,160
2,370 | 7,040 | 3,640 631 803 1,130
2,370 | 8,610 | 3,420 615 803 1,080
2,280 | 8,610 | 3,200 599 784 1,030

_______ 8,750 | ... 599 765 |oooea

Note.—No records Jan. 1 to Mar. 4.

Monthly discharge of Jefferson River near Silverstar, Moni., for the year ending

Sept. 80, 1921

Discharge in second-feet

Run-off in

Month
Maximum | Minimum

acre-feet

December.

January..

68, 900
000

February_.._.
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MISSOURI RIVER AT FORT BENTON, MONT,

Location.—In NE. 1£ sec. 26, T. 24 N., R. 8 E., on highway bridge at Fort
Benton, Chouteau County.

DRAINAGE AREA.—24,600 square miles.

REcorDs avarLasLE.—July 1, 1902, to September 30, 1921; previous to April 28,
1910, gage-height record furnished by United States Weather Bureau.
Gage.—Stevens continuous water-stage recorder installed on pier October 10,
1920; referenced to chain gage on upstream side of bridge. Mott gage read
April 11, 1907, to July 30, 1917. Gage heights for 1911-1917 are referred to
datum used by United States Army Engineers from 1880 to 1890, which is
0.43 foot higher than that used by United States Geological Survey in 1910.

CHANNEL AND coNTROL.—Channel composed of coarse gravel and sand. Con-
trol is rock ledge covered with heavy boulders, 1,000 feet below gage; may
shift slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.45 feet at
3.30 p. m. June 16 (discharge, 32, 200 second-feet); minimum stage, —0.26
foot at 2.30 p. m. August 11 (dlscharge, 2, 080 second-feet).

1902-1921: Maximum stage recorded, 9.90 feet May 27, 1917 (dlscharge,
55,200 second-feet); maximum stage recorded by United States Weather
Bureau, 15.3 feet June 7, 1908 (diseharge not computed); minimum dis-
charge, 1,420 second-feet August 17, 1919; minimum stage recorded by
United States Weather Bureau, —0.5 foot August 7-10, 17, and 18, 1910
(discharge not computed).

Prior to 1918 open-season records only; flow may have been lower during
winter.

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

DiversioNs.—Numerous diversions from tributaries.

RecuraTioN.—Flow partly regulated by operation of storage reservoirs and
power plants of Montana.Power Co. above station.

Accuracy.—Stage-discharge relation permanent except when affected by ice
December to March. Rating curve well defined between 2,500 and 50,000
second-feet. Mean daily gage height October 1-10, November 12-17 and
April 19-23 from observer’s readings twice daily to hundredths. December
16 to March 18 no gage readings; discharge computed from flow at Volta
plant, by engineers of Great Falls Power Co. October 11 to December 15
and March 19 to September 30, except as noted, mean daily gage height
determined from graph of Stevens water-stage recorder. Daily discharge,
except during period December 16 to March 18, ascertained by applying
mean daily gage height to rating table. Records for open channel good;
others fair.

Discharge measurements of Missouri River at Fort Benton, Moni., during the year
ending Sept. 30, 1921

Date Made by— hGg’;Sggt

Feet | Sec.ft.
Oct. 10 | H. 8. PriCe . oo e am e ccmam e mAmcmaemanes 0. 867 3,710
Dec. 12| W, A, Lamb o cccmacm—a—————— .90 4,810




16 SURFACE WATER SUPPLY, 1921, PART VI

Daily discharge, in second-feet, of Missouri River at Fort Benton, Mont., for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug.| Sept.
5,300 | 5,490 | 3,780 | 3,990 | 5,660 | 5,270 | 10,300 | 24,800 | 10,800 | 4,330 [ 3,280
5,460 | 5,580 | 3,550 | 4,090 | 5,840 { 5,270 | 10,100 | 25,600 | 10,000 | 3,890 | 3,050
5,830 | 5,640 | 3,500 | 3,770 | 3,870 | 5,210 | 9,480 | 26,200 | 11,600 | 3,520 | 3,320
5,330 | 5,460 | 3,530 | 4,000 | 6,020 | 5,150 | 9,560 | 26,300 | 11,800 | 3,220 | 3,300
5,150 | 5,210 | 3,900 | 4,360 | 5,760 | 6,160 | 9,160 | 27,100 | 9,920 | 3,320 | 3,300
5,240 | 5,180 | 4,520 | 4,450 | 5,980 | 5,900 | 8,720 | 27,900 | 9,840 | 3,250 | 3,420
5,090 | 4,940 | 4,980 | 4,210 | 5,530 | 5,770 | 9,400 | 28,500 | 10,000 | 3,080 | 3,730
5,460 | 4,880 | 4,360 | 3,600 | 5,430 | 6,130 [ 11,100 | 29,300 | 10,800 | 3,120 | 3,830
5,270 | 4,880 | 3,130 | 3,350 | 5,580 | 7,880 | 13,500 | 29,400 | 10,800 | 3,280 | 3,760
5,900 | 4,970 | 3,670 | 4,140 | 5,460 | 7,880 | 15,700 | 30,100 | 9,520 | 3,220 | 3,630

5,000 | 3,830 | 4,780 | 5,310 | 8,140 | 16,400 | 30,200 | 8,920 | 3,220 | 3,420
4,970 | 4,400 | 4,780 | 5,120 | 7,440 | 16,900 | 30,400 | 8,220 { 3,080 | 3,380
5,090 | 4,440 | 4,580 | 4,740 | 8,490 | 17,200 | 30,800 | 9,160 | 3,180 | 3,760
4,670 | 3,790 | 4,480 | 4,320 | 11,300 | 16,500 | 30,600 | 8370 | 3,520 | 3,420
5,150 | 3,860 | 4,120 | 4,940 | 12,100 | 15,800 | 31,100 | 7,060 | 3,420 | 3,100
2,940 | 4,270 | 4,780 | 5,000 | 12,000 | 15,200 | 31,500 | 7,060 | 3,150 [ 3,250-
2,760 | 4,200 | 5,380 | 6,120 | 11,800 | 14,900 | 31,500 | 6,950 | 3,220 | 3,480
4,990 | 3,940 | 5,380 | 5,940 | 11,400 | 14,800 | 31,100 | 6,500 | 8,500 | 4,000
4,910 | 3,740 | 5,130 | 5,090 | 11,200 | 15,000 | 30,300 | 5930 | 3,220 | 4,470
4,170 | 4,000 | 4,430 | 5 150 | 14,800 | 17,400 | 29,100 | 5,360 | 3,200 | 4,440
3,350 | 4,340 | 4,180 | 5,240 | 14,300 | 21,500 | 27,100 | 4,970 | 3,220 | 4,790
3,000 | 4,030 | 5,290 | 5,180 | 13,900 | 22,600.] 25,000 [ 5 3,400 | 4,820
3,190 | 3,730 | 5,720 | 5,210 | 13,000 | 23,400 4,880 | 3,150 | 4, 560
3,790 | 3,950 | 5,600 | 5,460 | 12,000 | 23,900 { 17,300 | 4,790 | 3,150 | 4,580
3,680 | 4,210 | 5,300 | 5,550 | 11,600 | 24,600 | 12,700 | 4, 3,180 | 4,790
3,710 | 3,930 | 4,760 | 5,580 | 10,800 | 24,500 | 9,320 | 4,530 | 3,120 | 4,880
3,370 | 4,030 | 4,980 | 5,740 | 10,700 | 25,400 | 9,160 | 4,610 | 3,200 | 4,700
3,720 | 3,880 | 5,030 | 5,770 | 10,400 | 24,800 | 9,520 | 4,820 | 3,320 | 4,610

5,520 | 10,200 | 25,400 | 11,300 | 4,760 | 3,220 | 4,760

5,520 | 10,400 | 25,400 | 11,900 | 4,730 | 3,200 | 4,500

5,560 |- 24,800 | ... 4,610 | 3,280 |-oooo-

Monthly discharge of Missour:i River al Fort Benton, Moni., for the year ending
Sept. 30, 1921

Discharge in second-feet
Month Run-off in
acre-feet
Maximum | Minimum | Mean
6, 430 3, 480 4, 520 278, 000
7,120 3,150 5,640 336, 000
5,640 2, 760 4,390 270, 000
4, 980 3,130 4,000 246, 000
5,720 3,350 4, 600 255, 000
6,120 4,320 5,390 331, 000
14, 800 5,150 9, 550 568, 000
25, 400 8, 720 17,200 1, 060, 000
31, 500 9,160 24, 600 1, 460, 000
11, 800 4,530 7,460 459, 000
4,330 3,080 3, 300 203, 000
4,880 3,050 3,940 3
The Year. - oo 31, 500 2,760 7,880 5, 700, 000

GRASSHOPPER CREEK BASIN
GRASSHOPPER CREEK NEAR DILLON, MONT.

LocatioN.—In NW. 14 sec. 26, T. 8 S., R. 10 W., 5 miles above Barratts and
14 miles above Dillon, Beaverhead County. :

DRAINAGE AREA.—360 square miles (measured on Forest Service map of Beaver-
head National Forest). .

RECORDS AvAILABLE.—March 10 to September 30, 1921.

Gaee.—Vertical staff attached to a 2 by 6 inch stake driven in stream bed and
braced to banks; read by Mrs. Laura Anderson.
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DiscHARGE MEASUREMENTS.—Made by wading at gage or from bridge one-
eighth mile above.

CHANNEL AND CONTROL.—Banks high and covered with brush for one-eighth mile
above gage. Bed composed of boulders and coarse gravel; permanent.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.60 feet at

»7 a. m. June 10 (discharge, 516 second-feet); minimum stage, 4.45 feet
August 26 and September 2 (discharge, 10 second-feet).
Icr.—Stage-discharge relation affected by ice.
Diversions.—Considerable water diverted for irrigation above gage.
ReacuLATION.—NoODne. .
Accuracy.—Stage-discharge relation changed owing to effect of moss in Juhe
and July. Rating curve used March 10 to July 18 well defined between
50 and 300 second-feet; curve used July 19 to September 30 well defined
between 20 and 50 second-feet. Gage read to half-tenths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table, except from June 16 to July 18, when indirect method was used.
Records good.

Discharge measurements of Grasshopper Creek near Dillon, Mont., during the year
ending Sept. 30, 1921

[Made by G. H. Ellis]

Gage Dis- Gage Dis- Gage Dis-
Date height | charge Date height | charge Date heﬁt charge
Feet | Sec-ft. Feet | Secft. Feet | Sec.-ft.
Mar. 10....... 4.74 54 || May 25_____.__. 5. 50 218 Jj July 19 ._.___._ a4 57 22.2
Apr.18 ________ 4.90 82 || June 16.___..___ 5.76 269 || Sept.22.._...... 24,69 38.1

a Stage-discharge relation affected by moss.

Daily discharge, in second-feet, of Grasshopper Creek near Dillon, Mont., for the
year ending Sept. 30, 1921

Day . Mar. | Apr. | May | June | July | Aug. | Sept.
50 47 354 65 23 15
67 47 390 79 23 10
97 47 326 87 .23 18
97 55 274 99 20 46
72 47 299 87 20 39
44 63 420 74 20 32
36 91 382 60 20 32
33 91 374 55 18 26
40 81 456 47 18 30
50 105 480 47 18 46
63 63 376 40 20 46
67 60 326 20 39
72 55 326 39 30 35
81 63 304 39 26 32
122 72 236 32 32 35
111 118 323 29 39 39
86 155 393 23 32 32
77 184 423 20 23 32
72 200 206 20 20 32
77 200 241 20 20 35
87 171 207 20 20 39
63 171 178 20 20 39
72 178 156 18 15 36
67 178 140 15 15 32
50 184 124 15 15 32
47 184 109 18 10 29
47 194 101 18 18 26
47 224 89 20 26
47 286 85 16 32 26
47 307 81 18 20 26

.- 299 20 b 2% R
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Monthly discharge of Grasshopper Creek near Dillon, Mont., for the year ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean <

Mareh 10-81- - oo ooeeceecree e emmenee J o 133 21 51.0 2,230
April - 122 33 65. 6 3,900
B e e e e e e em e e e e e e e e e o em e 307 47 136 8,360
June. ... R 480 81 277 16, 500
1 99 15 38.7 2,380
August_....__._._..__._ - 39 10 2.6 1,330
September.. .. - - 46 10 321 1,910
The period. e v eeeeccemecmeeaee RS RN R 36, 600

BOULDER RIVER BASIN
BOULDER RIVER AT BASIN, MONT.

Locarion.—In NE. 14 sec. 18, T. 6 N., R. 5 W., half a mile above mouth of
Basin Creek and 114 miles above mouth of Cataract Creek, at Basin, Jeffer-
son County.

DRAINAGE AREA.—226 square miles.

REecorps avaiuaBLe.—February 26, 1921, to September 30, 1921; June 6,
1919, to October 27, 1920, at station 114 miles downstream; discharge not
comparable.

GagE.—An overhanging cable and weight; read by Mrs. Arthur Mason.

DiscHARGE MEASUREMENTS.—Made by wading at gage or from railway bridge
600 feet below.

CHANNEL AND CoNTROL.—One channel at all stages; bed composed of gravel and
large boulders. Banks high and clean.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.36 feet at
6.30 p. m. May 26 (discharge, 9562 second-feet); minimum stage, 0.66 foot
at 6.30 p. m. September 1 and 2 (discharge, 8.6 second-féet).

Icr.—Stage-discharge relation affected by ice.

Diversions.—None.

ReGULATION.—None.

Accuracy.—Stage-discharge relation permanent except during period of ice
effect. Rating curve well defined between 10 and 1,000 second-feet. Gage
read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records good.

Discharge measurements of Boulder River at Basin, Mont., during the year ending
Sept. 30, 1921

Gage | Dis- — Gage | Dis-
Date Made by— height | charge Date Made by height | charge
Feet | Sec-ft
Oct. 28 | Lamb and Ellis..___._. 1.02 37.
Feb. 26 1.16 52
Apr. 16 2.00 228
19 1.96 180
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Daily discharge, in second-feet, of Boulder River al Basin, Monl., for the year ending
Sept. 30, 1921

Day Feb. |. Mar, | Apr. | May | June | July | Aug. | Sept.
1.0 ——— 84 70 114 571 92 29 9.2
2, 78 162 155 565 101 30 12
3 94 253 155 5562 152 30 %4
164 126 197 565 155 28 P
133 66 249 571 143 28 24
72 75 414 565 103 23 24
59 82 464 546 23 20
53 81 601 552 82 21 20
52 41 577 613 70 21 29
52 60 571 504 65 20 30
35 78 540 364 64 20 26
105 469 288 61 26 26
m 120 475 273 29 27
159 475 231 64 27 30
231 481 284 52 27 29
47 493 319 48 29 30
87 222 498 296 43 27 30
65 197 516 246 42 24 30
72 219 910 222 37 28 30
78 211 840 213 36 24 34
1 RO 57 152 910 194 34 16 35
22 55 179 896 174 34 14 37
23 56 179 854 155 29 13 31
24 56 166 889 130 28 12 30
25 46 143 910 162 29 12 29
26.. 39 146 931 124 45 12 24
1 39 118 924 112 49 16 24
28 38 128 903 91 20 2
20 49 133 861 103 35 16 21
30.. 48 114 534 9 30 14 20
3l.... 43 528 |ceeeees 30 ) b2 S,

Nore.—Stage-discharge relation affected by ice Mar. 12-15, braced figure shows estimated mean

daily discharge.

Monthly discharge of Boulder River at Basin, Mont., for the year ending Sept. 30,
1921

Discharge in second-feet .
Month prtey
Maximen | Minimum | Mean
122 69 - 96.7 575
164 35 61.6 3,790
253 41 142 8, 450
931 114 591 36, 300
613 91 323 19, 200
155 28 63.0 3,870
August_.._ - 30 12 21.6 1,330
o153 27153411 0T LI 37 9.2 26.1 1,
The period oo . I 75, 100

WILLOW CREEK BASIN

WILLOW CREEK NEAR WILLOW CREEK, MONT.

Location.—In sec. 18, T. 1 8., R. 1 E., at highway bridge at Harwood’s ranch,
7 miles south of Willow Creek post office, Gallatin County.

DRAINAGE AREA.—166 square miles. ,

REcoRDs AvaiLaBLE.—September 5, 1919, to September 30, 1921.

GaeE.—Chain attached to handrail on upstréeam side of bridge; read by Mrs.
Susie Howls. September 5, 1919, to June 14, 1920, gage set at independent
datum, half a mile downstream.
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DisCHARGE MEASUREMENTS.—Made from bridge or by wading on riffle 50 feet
below gage.

CHANNEL AND CONTROL.—Stream bed composed of sand and gravel. Banks low
and covered with brush.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.72 feet June
19 (discharge, 280 second-feet); minimum stage, 2.94 feet September 1
(discharge, 17 second-feet).

1919-1921: Maximum stage recorded, 4.75 feet June 17-18, 1920 (dis-
charge, 286 second-feet); minimum discharge, 5.5 second-feet September 6,
1919.

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

DrversioNs.—Numerous diversions for irrigation both above and below gage.

RecuLaTiON.—None.

Accuracy.—Stage-discharge relation permanent for lower station; seriously
affected by ice and sagging willows for upper station. Rating curve used
September 5, 1919, to March 31, 1920, fairly well defined between 5 and 250
second-feet; curve used June 14 to September 30, 1920, and October 1, 1920
to September 30, 1921, fairly well defined between 10 and 250 second-feet.
Gage read to hundredths once daily, except during periods of rapid change
when it was read twice daily. Daily discharge ascertained by applying gage
height to rating table, except for periods September 25, 1920, to April 6,
1921, and May 18-22, 1921, when indirect method was used. Records fair.

CoorEraTION.—The South Bench Irrigation District furnishes the observer and
local transportation for hydrographer.

Discharge measurements of Willow Creek near Willow Creek, Mont., during the years

. ending Sept. 30, 1919-1921
Gage Dis- — Gage | Dis-
Date Made by— neight | charge || DBt Made by height | charge
Feet | Sec.-ft. 1921 Feet | Sec.-ft.
0.84 6.0 || Jan. 12 ) G.H. Ellis_....___...__ a3.62 17.9
1.75 62 Feb. 8 ... do 3 11. 4
Mar. 22 ... do . 44.8
Apr. 29 [.__._ do.. - . 33.0
c2.84 40 ay 23 |._... do.. 3 104 -
54,50 45 June 16 |.__.. do.. - 3 218
3.70 120 July 21 |..... do A 35.5
2.92 14.9
c3.40 39.8

a Stage-discharge relation affected by ice.
® Reading on old gage 3.20 feet.
¢ Stage-discharge relation affected by brush and weeds.

Daily discharge, in second-feet, of Willow Creek near Willow Creek, Mont., for the
years ending Sept. 30, 1919-1921

. Sept. Sept.
Day 1919 Day 1019 Day 1919

PNNNN NSpoe
OSRNODNY SO0

PEONNN NNNNS
.NOGititt O ®
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Daily discharge, in second-feet, of Willow Creek near Willow Creek, Mont., for the
years ending Sept. 30, 1919-1921—Continued

Day QOct. | Nov.

Sept.

WEO PE@P
WO DOVOW;

10

26 61
29 57
28 57
27 64
27 7
25 64
28 67
29 70
26 70
26 51
37| . 64
36 20
33
32
40
40
3
39 25
39
39
45
51

. 28
51 29
51 52
51 51
51 51
51 32
51 64
57 |amaenee

Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug.
21| 65

60 22| 59

60 23| 56

54 21| 48

4 21| 45

56 25| 62

qa e | 56

39 181 54

2 128 51

128 65

136| 66

20 136 91

128| 66

24| 62

ns| 48

3 06| 48

44 106 45

4 24| 38

4 158 | 40

4 M| 38

S 13| 35

1 o 12|, 25
.............. 3 us | 17
______________ 51 09| 17
54 m{ 15

33 o8| 15

3 91| 15

3 0| 2

22 0l 3

65| 21

....... % 2%

70 31| 39| 3| se| 76| 30
54 64| 48| 33| 65| 98{ 29
39 9| 5| 4| | 9| 2
5 90 ws| 38| 79 72| 30
4 51| 0| 48| 101] 55|
51 8] s1f s0| 01| 48| 2
57 32| 54| 73| 12¢| s3] =
% 20 5| 9| 18| 33| 20
22| 56| 14| 20| 3| 2

5 30| 51| es| 22| 33| =
51 31| 54| 55| 287| ar|
5 251 56| 56| 236| 39| 30
5 86| 5| 286 30| 28
51 561 55| 21| /| @
4 15 54| 56 32 5
saff @ ) 511 es| 9] 28| a2
45 4| 66| 18| 2] 28
51 51| 66| 46| 26| 30
45 55| 54| 12| 29] 32
45 42| 55| 39| 92| 30| 32
51 4| 49! 38| 84l 32| o8
34 45| 51| 42| s4| 3B| 2
39 44| 5| w4| 92| 32| =,
33 43| 56| 88| 92| 28| 30
2| 52| s 9| 4| 32

3] 4w 7w 78] 4| =8

%0 4] w| 74| 79 | 30
0| 48| ] 70| 34| 30

| 37| 94| m| 30| 30

4| 34| ss| 66] 32| 2

3 79 0| 190

SHERE SRNBE SE8RE grsuR RRR8l

WRwWww
Q2 O

NEN8R BNNED |

{9BYY LoBYR

8BERYY

8RB

NoTE.—Discharge not determined for periods of ice effect,
Mar. 1-10, 1920, Braced figures show mean daily discharge for penod’s indicateqd. No records Apr. 1 to
lated because of missing gage heights Oct. 22, 29 "Nov. 7, Dee, 2, 9, 1920,
y 4, and Aug. 14, 1921.

June 13, 1920. Discharge inter
Mar. 30 Apr. 25, May 1, 27, T

Qct. 24-31, 1919, Dec, 1, 1919, to Jan. 31, 1920,
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Monthly discharge of Willow Creek near Willow Creek, Mont., for the years ending
Sept. 30, 1919-1921

Discharge in second-feet
Month Run-offin
- acre-feet
Maximum | Minimum { Mean
1919
September 5-30. . ..o 8.9 5.5 7.01 362
1919-20
October 1-23 . R 15 7.5 10.7 488
November 67 12 43.2 2,570
February. 60 20 390.8 2, 200
March 11-31 . 119 27 60.6 2, 520
June 14-30. 286 197 228 7,690
- 140 8, 610
__________________________________________________ 42.9 2, 640
29.5 1, 760
38.0 2,340
43. 4 2, 580
4.9 2, 760
a20 1,230
615 833
37.5 2,310
51.1 3,040
64.1 3,940
136 8,090
40.8 2, 510
28.8 1,770
32.7 1, 950
46.1 33, 400

e Estimated.
MADISON RIVER BASIN

MADISON RIVER NEAR YELLOWSTONE, MONT.

LocaTtion.—About 250 feet upstream from old footbridge at fording place of
old Gallatin trail, 300 feet north of stage road to Yellowstone, in front
of Riverside ranger station, and 4 miles east of Yellowstone and west
boundary of Yellowstone National Park. Gibbon and Firehole rivers unite
to form Madison River 8 miles upstream.

DRAINAGE AREA.—410 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 16, 1913, to September 30, 1921.

Gage.—Friez water-stage recorder installed October 20, 1918, on left bank.
Prior to October 20, 1918, a vertical staff at different datum located on left
bank, 500 feet downstream, was used exclusively. On account of unfavor-
able ice and snow conditions in the vicinity of the recording gage, the staff
gage is used during winter. Recorder inspected and staff gage read by
park rangers attached to Riverside ranger station.

DisCHARGE MEASUREMENTS.—Made from cable located one-third of a mile
below gage and by wading.

CHANNEL AND CONTROL.—One channel at all stages. Bed of stream composed
of gravel and boulders; somewhat rough; control at recorder and at staff
gage is different, but believed to be practically permanent. Aquatic growth
is present during greater part of year and at times affects the stage-discharge
relation. :

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water-
stage recorder, 4.55 feet at 1 a. m. June 11 (discharge, 1,440 second-feet);
minimum stage (staff gage), 1.24 feet on several days during November,
February, March, and April (discharge, 392 second-feet).

1913-1921: Maximum stage recorded, 2.64 feet (vertical staff) at 6 p. m.
June 10, 1917 (discharge, 1,950 second-feet); minimum stage, 3.67 feet
from 2 to 10 a. m. July 23, 1919 (discharge, 316 second-feet).
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Ice.—Stage-discharge relation not seriously affected by ice. Temperature of
water, except during extremely cold weather, kept above freezing point by
numerous hot springs and geysers.

Diversions.—None above station.

REguLATION.—None.

Accuracy.—Stage-discharge relation practically permanent at recording gage;
changed slightly at staff gage. Three fairly well defined rating curves used;
one, October 1 to November 6 and June 4 to September 30; one, November
12 to April 11; and one, April 16 to May 28. Staff gage read to quarter-
tenths once daily. Daily discharge ascertained by applying daily gage
height to rating table. For period when recorder was operated mean daily
gage height was obtained by inspection of recorder graph. Records good
except for winter months, for which they are fair.

Discharge measurements of Madison River near Yellowstone, Mont., during the year
ending Sept. 30, 1921

Dat Made b aazo | ing goge | DI
ate ade by— gage gage
height | height | °Raree
Feet Feet | Secft.
June 29 | A. G. Fiedler... S ) 3.92 611
Aug. 27 | L. L. Bryan. v eeeeeeemeeceann- ——— 1.36 3.79 484

Daily discharge, in second-feet, of Madison River near Yellowstone, Mont., for the
year ending Sept. 30, 1921

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

432 432 432 408 392 506
432 458 432 408 432 564 1,300 686 491 | . 450
a 446 | @458 432 | @442 476 507
a 461 458 | @432 476 494 642 | 1,300 638 491 579
476 | ¢ 452 | 2432 476 476 735 | 1,370 590 491 535

432 | ad45!| 432 | a4apa | 458 | 735| 1,370 | 557 | 480 491

432 432 408 432 408 783 | 1, 546 480 480
432 432 432 392 | 2408 783 | 1,230 546 480 480
432 408 432 408 735 | 1,370 557 480 480
432 e 420 432 458 783 | 1,300 557 470 480

440 491
491 450
480 470 180
535 470 480
546 460
513 460 460
502 470
491 502 460
480 470 460
480 460 | ceo-o

e Interpolated.

Nore.—Stafl-gage readings Nov. 12 to May 28, Discharge estimated on account of ice Dec. 15, Jan.
10-15, and 20-22, Braced figures indicate mean discharge for the periods included.



24 SURFACE WATER SUPPLY, 1921, PART VI

Monthly discharge of Madison River near Yellowstone, Moni., for the year ending
Sept. 80, 1921

[Drainage area, 410 square miles]

Discharge in second-feet Run-off
-Month Por
Maximum | Minimum { Mean s%re Inches | Acre-feet

(3
L0770 491 410 441 108 124 27,100
November. ..o cecaueceeemann 570 392 442 1,08 120 , 300
December. . 476 | 442 1.08 1.24 27, 200
J AT, 476 | 438 107 1.2 26, 900
February. ... cooocamacamaacacas 392 413 1.01 1.05 22, 900
March 476 392 429 1.05 1.21 26,400

April. 589 302 469 114 1.27 2,

May._ 1,350 506 2. 42 2.79 61, 100
June. - 1,370 590 993 2.42 2.70 59, 100
July.... - 686 480 541 11,32 1.52 , 300
August_ . . 535 440 479 117 1.35 29, 500
September. i 579 450 485 1.18 1.32 28, 900
The year-cco-cemoecaacaeenn. 1,370 392 548 1.34 18.12 397, 000

GALLATIN RIVER BASIN
GALLATIN RIVER NEAR SALESVILLE, MONT.

LocaTron.—On north line of sec. 33, T. 3 8., R. 4 E., at highway bridge 4 miles
south of Salesville, Gallatin County.

DRAINAGE AREA.—860 square miles (measured on topographic map).

RECORDS AVAILABLE.—August 1, 1895, to June 30, 1905; August 9, 1910, to
July 31, 1913; March 9 to June 30, 1921. .

Gage.—Chain on downstream side of bridge. Same datum as used in 1910 to
1913. Read by Paul Davis.

DiISCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND coNTROL.—Bed composed of coarse gravel and boulders; fairly
permanent. Banks high. Two channels at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period March 29
to June 30, 8.40 feet at 6 p. m. June 11 (discharge, 6,510 second-feet);
minimum stage, 2.72 feet at 8 a. m. March 30 (discharge, 286 second-feet).

1895-1905; 1910-1913; 1921: Maxiumum discharge, 10,750 second-feet
June 18, 1896; minimum estimated discharge, 150 second-feet March 2, 1896.

Diversions.—The West Gallatin Canal Co.’s diteh, with a decreed right of
151 second-feet, and Gilman Todd diteh, with decreed right of 15 second-feet,
are the only diversions above station.

ReguraTioN.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 300 and 4,000 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

Discharge measurements of Gallatin River near Salesville, Mont., during the year
ending Sept. 30, 1921

[Made by G. H. Ellis|

Ga Dis- Gage Dis- Gage | Dis-
Date beight | charge Date height | charge Date heiag%:t charge
Feet | Sec.ft. Feet | Sec.-ft. Feet | Sec.ft.
Mar. 29_..____. 2.82 302 || May22..ceuoe-- 5.15 2,050 || July 26. ccenv.- 3.65 709
Apr. 25..__.___ 3.02 391 || June 17._....... 6.35 3,540
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Daily discharge, in second-feet, of Gallatin River mear Salesville, Moni., for the
pertod Mar. 29 to June 30, 1921

Day Mar. | Apr. | May | June Day Mar. | Apr. | May | June
347 672 408 | 1,500 4,420
384 648 464 | 1,540 3,610
412 590 459 | 1,580 3,610
358 585 468 | 1,900 3,280
316 642 478 | 2,220 3, 300
316 859 446 | 2,640 3, 230
316 | 1,050 412 | 2,240 3,190
330 | 1,250 396 | 2,320 2930
326 | 1,360 362 | 2,400 3, 050
316 | 1,300 404 | 2,000 | 2,800
309 | 1,230 459 | 3,350 2, 680
330 | 1,080 3,610 | 2,570
316 | 1,230 3,540 2,520
319 | 1,340 3,510 2, 560
354 | 1,420 3,640 | 2,580

3,710

Monthly discharge of Gallatin River near Salesville, Moni., for the period Apr. 1
to June 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum { Mean
AP e 697 316 408 24, 300
MY e e et e - 3,710 585 1,870 115, 000
JUDe - e m 6, 390 2, 520 4, 200 250, 000

CROW CREEK BASIN
CROW CREEK NEAR RADERSBURG, MONT.

Location.—In NW. 14 sec. 25, T. 6 N., R. 1 W, 300 feet below mouth of Slim
Sam Creek and 5 miles-northwest of Radersburg, Broadwater County.

DRAINAGE AREA.—90 square miles.

RECORDS AVAILABLE.—April 13 to June 29, 1901; May 25, 1919, to September
30, 1921.

Gage.—Overhanging wire gage on left bank; read by William Gray. Gage
used in 1901 set at independent datum.

DIsCHARGE MEASUREMENTS.—Made from foot log at high stages or by wading
at low stages.

CHANNEL AND CONTROL.—Bed of stream composed of gravel and boulders;
channel is straight 100 feet above and below gage; no definite control.
Banks high and covered with brush.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year 2.40 feet May
26 (discharge, 374 second-feet); minimum discharge, 3.2 second-feet, by
measurement of February 7 when channel was obstructed by ice.

1901; 1919-1921: Maximum stage recorded, 3.20 feet June 8, 1920 (dis-
charge, 817 second-feet); minimum discharge, 3.2 second-feet, by measure-
ment of February 7, 1921, when channel was obstructed by ice.

Ice.—Stage-diseharge relation affected by ice.

Diversions.—None of importance above gage, but all normal flow used below

ReGurLaTION.—None.

100120—25t—wsp 526——3
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Accuracy.—Stage-discharge relation not permanent; affected by ice and by
sediment in channel. Rating curve fairly well defined between 6 and 300
second-feet. Gage read to hundredths once daily.  Daily discharge ascer-
tained by indirect method for shifting control March 22 to September 30
and by applying daily gage height to rating table for remainder of open-
channel record. Records poor.

CoopreraTiON.—Maintained in cooperation with the Jacqueth-Gerharz Engineer-
ing Co., of Great Falls, Mont.

Discharge measurements of Crow Creek near Radersburg, Mont., during the year
ending Sept. 30, 1921

- Gage Dis- — Gage | Dis-
Date Made by: height | charge || D2t Made by height | charge
. Feet | Sec-ft.
Jan. 6 { Ellis and Steeres_____._ 50. 66 7.5 || May 11
Feb. 7| G.H. Ellis.... 577 3.2 28
Mar. 16 |.....do.... ... b, 60 7.4 |l July 25
Apr. 15 | Ellis and Steere........ .86 25.7

s Engineer for Jacqueth-Gerharz Engineering Co.
b Stage-dischaxge relation affected by ice. g

Daily discharge, in second-feet, of Crow Creek near Radersburg, Mont., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
23 11 10 19 145 54 | 28 10
10 16 14 2| 172 21| 24 8.8
23 13 22 25 156 64 [ 21 20
10 16 23 36 158 74| 18 23
16 19 14 63 147 84| 21 14
18 16 19 74 212 99t 15 18
17 20 22 150 221 86 | 17 14

11 7.0 6] 202 35 76| 11 11
12 23 218 274 70| 13 25
16 28 150 205 781 25 14
20 19 157 212 781 11 14
‘ 16 20 145 181 63 ] 11 11
15 15 16| 130] 166 59| 9.1 13
14 19 125 140 61| 13 18
13 3 26 130 166 24| 21 52
12 7 7.4 24 142 187 21 13 17
11 28 101 128 41| 17 16
20 11 30 318 97 81| 15 13
1 7.0 30 181 88 36| 21 17
18 17 225 81 331 18 23
20 13 332 67 28 9.7 12
20 6.2 24 231 78 30| 17 17
17 7.3 30 238 60 29 9.1 13
20 10 11 21 278 81 32| 11 20
18 10 30 278 79 30| 10 10
16 10 21 374 64 181 13 13
20 7.3 20 324 56 31 15 13
23 11 17 324 52 17 17 9.7
24 10 15 164 58 31 9.1 8.4
23 11 13 15 153 52 24 11 9.7
....... 10 8.8 |aeiaan 93 251 13 leeeeooo

Note.—Stage-discharge relation affected by ice; discharge estimated from observer’s notes, temperature
records, and discharge measurements Nov. 8-17, Deg. 19-29, 31, Jan. 1 to Mar. 15, and Mar. 17-21. Dis.
charge mterpolated Dec. 13-17. Braced figures show estimated mean daily discharge for periods indicated,

3
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Monthly discharge of Crow Creek mear Radersburg, Mont., ;for the year ending
Sept. 30, 1921 ‘

4 +
.

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

Maximum | Minimum | Mean
October_______. N 43 8.8 22.3 1,370
_November. - 24 10 17.5 1,040
December. . 20 10 12.7 781
U3 01 E:) o R U N a7 430
ff:f&ary """"""""""""""""""""""""""""" 13| I “3 81 13(71
April. . 30| 1077 2009 1,240
May. 374 19 174 10, 700
June.. 356 52 138 8,210
July...__ 99 17 48.3 2,970
AUgUSt . s 28 9.1 15.4 947

September. . ____ .. 52 8.4 15.9
The Year - - oo 374 | oo 40.5 29, 300

e Estimated.

PRICELY PEAR CREEK BASIN
PRICKLY PEAR CREEK NEAR CLANCY, MONT.

LocaTion.—In 8. 14 sec. 34, T. 9 N., R. 3 W,, at private bridge on Haab’s ranch,
one-fourth mile below mouth of Lump Gulch Creek and 114 miles north of
Clancy, Jefferson County.

DraA1NAGE aREA.—Not measured.

Recorps avaiLaBLE.—July 15, 1908, to September 30, 1916, and July 28 to
September 30, 1921. '

Gacge.—Vertical staff on downstream side of right abutment of bridge; read by
Fred E. Haab.

DisCHARGE MEASUREMENTs.—Made by wading or from bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.37 feet at
6 p. m. September 9 (discharge, 43 second-feet); minimum stage, 1.00 foot
at 8 p. m. September 2 (discharge, 18 second-feet).

1908-1916; 1921: Maximum stage recorded, 4.0 feet June 17, 1915 (dis-
charge, 465 second-feet); minimum discharge, 12 second-feet, August 4-26,
1910.

Diversions.—Several small diversions from main stream and tributaries above
gage; practically all water is appropriated and used for irrigation below

station.

RecuLaTIiON.—None.
Accuracy.—Stage-discharge relation permanent. Rating curve well defined

between 15 and 50 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

" Discharge measurements of Prickly Pear Creek near Clancy, Mont., during the year
ending Sept. 30, 1921 .

Date Made by— P

- Feet Sec.ft.
July 28 { A.H. Tuttle . o oo icnans 131 36.6
Aug. 9 Tuttleand Lamb. . . icrmmeemnamemeememm—m—cm—ann 105 20.9
Sept. 19 | A. H. Tuttle. .o er e me e cmm e 127 37.6

This copy is PUBL,C PROPERTY and is not te

be removed from the offic il files, PRIVATE POSSESSION
1S UNLAWFUL (R. S. Suo. Vol, 2. po. 360, Sax 740}
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Daily discharge, in second-feet, of Prickly Pear Creek near Clancy, Mont., for the
year ending Sept. 30, 1921

Day July | Aug. | Sept. Day July | Aug. | Sept. Day | July | Aug. | Sept.

Monthly discharge of Prickl’y Pear Creek near Clancy, Moni., for the year ending
Sept. 30, 1921

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

B B 3 37 28 32.2 255
AUZUSY e 36 19 23,9 1,470
September___._____ . 39 19 28,7 1,710
The period. |t 3,440

DUTCHMAN CREEK NEAR ALHAMBRA, MONT.

Locarion.—In SW. { see. 28, T. 8 N, R. 3 W., at farm bridge on Marks’s
ranch, three-fourths mile above mouth and 2 miles southeast of Alhambra,
Jefferson County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 27 to September 30, 1921.

Gace.—Staff gage on right abutment of bridge; read by I. W. Marks.

DiISCHARGE MEASUREMENTs.—Made by wading below gage or from bridge.

CHANNEL AND CONTRoOL.—Bed of stream composed of boulders and gravel.
Control is rock ledge 20 feet below gage; not likely to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, '0.86 foot
July 27 (discharge, 4.4 second-feet); minimum stage, 0.63 foot at 8.15
p. m. August 9 (discharge, 0.8 second-foot).

DiversioNs.—Several small diversions above gage. Practically entire flow of
creek is used during irrigation season.

ReguraTION.—None.

AccuracYy.—Stage-discharge relation permanent. Rating curve fairly well de-
fined between 1 and 6 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

CoorERATION.—Maintained in cooperation with Jefferson County Farm Bureau.

Discharge measurements of Dutchman Creek near Alhambra, Mont., during the
year ending Sept. 30, 1921

Gage Dis-
Date Made by— hetght | oharge

Feet Sec.Ht.
July 27 | A. H. Tuttle. oo iaaanccaas e mmmcemeemeememm—m—————an 0.86 4.4
Sept. 2| W. A,  Lamb_ e ca e mammm——aan .67 1.2
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Daily discharge, in second-feet, of Dutchman Creek near Alhambra, Mont., for the
year ending Sept. 30, 1921

Day July | Aug. | Sept. Day July | Aug. | Sept. Day July | Aug. | Sept.
1.9 L1 0.9 2.3 1.4 2.6
1.8 14 L1 L9 L2 2.6
1.8 2.6 L1 2.3 1.2 2.3
L6 2.3 1.6 3.0 1.1 2.3
1.6 16 2.3 2.6 L1 1.9
1.6 L6 2.6 2.6 1.4 1.6
1.5 1.6 2.1 3.0 2.3 1.6
1.1 1.4 1.6 3.1 1.8 1.6
.9 3.1 1.5 3.3 15 1.6
.9 2.4 1.5 3.1 %% L6

Monthly discharge of Dutchman Creek

Sept. 30, 1921

near Alhambra, Mont., for the year endin

i Discharge in second-feet

Run-offin

Month acre-feet

Maximum | Minimum | Mean

JUlY 27-81 L e 4.4 2.1 2.78 27.6
August ..ol 2.6 .9 1. 50 92,2

September 3.3 1.1 2.20 131

The Period. e e e e ee e e = 251

WARM SPRINGS CREEK AT ALHAMBRA, MONT.

" Location.—In NE. 14 sec. 16, T. 8 N., R. 3 W., 30 feet below private bridge at
Alhambra Hotel, Jefferson County.

DRAINAGE AREA.—Not measured.

RECORDS AvAaILABLE.—July 27 to September 30, 1921.
Gage.—Vertical staff attached to retaining wall on right bank at rear of hotel;

read by M. J. Sullivan.

DiscEARGE MEASUREMENTS.—Made by wading or from bridge.
CHANNEL AND CONTROL.—Bed of stream composed of large boulders and gravel.

Control is 30 feet below gage; fairly permanent.

Banks fairly high but stream may overflow at high stages.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.74 foot
August 15 (discharge, 7.9 second-feet); minimum stage, 0.54 foot August
24-26 and August 31 to September 2 (discharge, 2.2 second-feet).
Diversions.—Several small ditches divert water for irrigation of land along both
sides of creek, when there is sufficient water supply for prior rights.
RecuLaTION.—None. -

Accuracy.—Stage-discharge relation permanent.
between 2 and 10 second-feet.
discharge ascertained by applying daily gage height to rating table.

good.

-

One channel at all stages.

Rating curve well defined
Gage read to hundredths once daily. ‘Daily
Records

Discharge measurements of Warm Springs Creek at Alhambra, Mont., during the

year ending

ept. 30, 1921

Date Made by— h%? et ckll)ai!?ée
' Feet Sec.ft.
July 27 | A. H, Tuttle 0.70 6.4
Aug. 9| Tuttle and Lamb - .58 3.0
Sept. 19 | A, H. Tuttle_ s R - .69 6.1
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Daily discharge, in second-feet, of Warm Springs Creek at Alhambra, Mont., for the
year ending Sept. 30, 1921

Day July | Aug..| Sept. Day July | Aug. | Sept. Day July { Aug. | Sept.
4.1 2.2 3.1 4.1 3.5 5.2
41 2.2 3.1 5.2 3.1 5.2
4.7 4.7 3.1 5.2 2.7 4.7
4,1 4.1 4.1 6.4 2.2 4.7
3.1 3.5 7.9 6.4 2.2 4.7
3.1 3.1 7.2 6.4 2.2 4.1
2.7 3.1 3.1 7.2 3.5 4.1
2.7 3.1 4.1 7.2 3.1 4.7
3.1 7.2 4.1 7.2 2.7 4.7
2.7 5.8 4.1 5.8 %; 4.7

Monthly discharge of Warm Springs Creek at Alhambra, Mont., for the year ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month T acre-feet
Mazximum | Minimum | Mean
Ty 27-81. o oo et ————— 6.4, 4.1 5.24 52
PN o L 7.9 2.2 3.50 215
September. ... .o 7.2 2.2 4.90 202
The Period. - .o aeccccccmcaafamemcamc e e e cceme oo 559

. CLANCY CREEK AT CLANCY, MONT.

Locarion.—In NE. 34 sec.9, T. 8 N,, R. 3 W., just above highway crossing at
Haynes’s ranch at Clancy, half a mile above confluence with Prickly Pear
Creek, Jefferson County.

DRAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—July 28 to September 30, 1921.

Gage.—Vertical staff. Read by J. M. Haynes.

DIscHARGE MEASUREMENTS.—Made by wading or from bridge.

CeEANNEL AND coNTrROL.—Composed of gravel, boulders and loose sand.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.45 foot at
11.30 a. m. July 28 and at 5 p. m. September 9 (discharge, 4.7 second-
feet); minimum stage, 0.23 foot September 1, 2, and 6-8 (discharge, 1.7
second-feet).

Diversions.—Several small ditches divert water above station.

REguULATION.—None. ,

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 1 and 6 second-feet. Gage read to hundredths once or twice daily.
Daily discharge ascertained by applying gage height to rating table. Rec-

ords good.
-
Discharge measurements of Clancy Creek at Clancy, Moni., during the year ending
Sept. 30, 1921

Date Made by— vty S I
Feet Sec.ft.
July 28 | A. H. Tuttle._ - e e cmeeaasam s ma— e 0.4 4.6
Aug. 9 | Tuttle and Lamb. e cm—————— .26 1.9
Sept. 19 | A. H. Tuttle. oo oo ecmececmmmcm— e e ccacmmmmmae .35 2.9
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Daily discharge, in second-feet of Clancy Creek at Clancy, Mont., for the year ending
Sept. 30, 1921

Day July | Aug. | Sept. Day’ July | Aug. | Sept. Day July | Aug. | Sept.
2.9 L7 1.8 3.7 2.3 2.9
3.0 1.7 2.2 3.6 2.1 2.7
2.1 2.0 22 3.7 2.1 2.7
1.9 1.9 2.2 3.9 2.1 2.9
2.0 1.9 2.9 3.7 2.1 3.0
2.0 1.7 4.1 3.6 2.0 3.0
2.0 L7 3.4 2.9 21 3.0
L9 1.7 2.9 2-9 2.1 3.4
2.0 3.4 2.7 2.9 1.8 3.3
2.0 3.9 2.6 2.9 1.8 3.3
. FIE- I

Monthly discharge of Clancy Creek at C’la;cy, Mont., for the year ending Sept. 30,
1921

Discharge in second-feet
Run-off in

Month acre-feet
Maximum | Minimum | Mean

July 28-31 4.5 3.0 3.5 27.9
August 4.1 1.8 2.29 141
September. ——— 3.9 1.7 2.85 170

B 1T 075 o 1 T SRR [N SN AR 339

LUMP GULCH CREEK NEAR CLANCY, MONT.

Locarion.—In lot 5, sec. 1, T. 8 N,, R. 4. W., at Foley ranch, half a mile below
Buffalo Creek and 4 miles west of Clancy, Jefferson County.

DrAINAGE AREA.—Not measured.

REcCORDS AvVAILABLE.—July 26 to September 30, 1921.

Gage.—Vertical staff on left bank one-fourth mile below ranch buildings; read
by M. Foley.

Di1scHARGE MEASUREMENTS.—Made from foot log or by wading.

CHANNEL AND CONTRoL.—Bed of stream composed of large boulders and gravel;
stream overflows right bank at high stages. One channel at all stages.
Control is rock ledge 10 feet below gage; permanent. -

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.90 foot at
7 p. m. August 10 (discharge, 18 second-feet); minimum stage, 0.12 foot
at 6.40 p. m. August 28 (discharge, 1.0 second-foot).

DiversioNs.—Several small ditches divert water during irrigation season when
there is sufficient water to supply the prior rights on Prickly Pear Creek
below.

RecuLATION.—Placer mining operations about 3 miles upstream cause consid-
erable fluctuation in stage when in operation.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 1 and 23 second-feet. Gage read to hundredths twice daily;
read three or four times daily when placer mining was in operation. Daily .
discharge ascertained by applying mean daily gage height to rating table,

- except for days when placer mining was in operation when hourly method
was used. Records good.

CoopPERATION.—Station maintained in cooperation with Clancy Farm Bureau
Association.
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Discharge measurements of Lump Gulch Creek near Clancy, Moni., during the year
ending Sept. 30, 1921

Date Made by— vty
Feet Sec.ft.
July 26§ A H. Tuttle . e mee 0.88 17.1
Aug. 9| Tuttle and Lamb. - e cmamm e —memem e .16 L3
Sept. 19| A. H. Tuttle. .. oo e eaaees - - .39 3.8

Daily discharge, in second-feet, of Lump Gulch Creek near Clancy, Mont., for the
year ending Sept. 30, 1921

Day July | Aug. | Sept. Day July | Aug. | Sept. Day July | Aug. | Sept.
2.6 ¢2.0 ¢3.1 2.6 2.3 3.2
c4 1 ¢1.4 ¢2.9 27 1.9 3.4
L4 2.7 ¢2.0 2.9 2.0 3.0
¢3.8 14 2.1 ¢51 2.0 2.9
3.0 L8 a4 4 2.6 ¢L5 2.9
¢2.7 1.3 4.1 4.1 ¢l.5 ¢3.9
1.2 o}l 8 2.0 4.8 62,4 ¢3.2
3.2 ¢1.5 1.6 2.9 L1 3.4
¢2.2 1.7 2.9 3.4 4.3 ¢3.2
a41 2.9 1.8 3.4 '%g ¢2.4

e Computed by hourly method.

Monthly discharge of Lump Gulch Creek near Clancy, Mont., for the year ending
Sept. 30, 1921

Discharge in second-feet
Month provaty
Maximum | Minimum | Mean
4,6 1.3 3.28 39
gus 4.4 L1 2. 56 157
September. 5.1 1.3 2.82 168
The Perioq. e e e e e e mmmn | m e m e m e | e e e mm e | mmem e ma e 364

TENMILE CREEK NEAR RIMINI, MONT.

Locarion.—In NE. 4 sec. 20, T. 9 N., R. 5 W, opposite Moose Creek ranger
station, 500 feet above mouth of Moose Creek, and 3 miles north of Rimini,
Lewis and Clark County.

DrAINAGE AREA.—Not measured.

Recorps AvaiLasLe.—March 13, 1915, to September 30, 1921.

Gaee.—Friez water-stage recorder on left bank opposite ranger station; in-
spected by D. H. Lewis, forest ranger. Prior to March 5, 1918, gage was
75 feet upstream and set at a different datum.

DiscHARGE MEASUREMENTS.—Made from footbridge just above gage or by
wading.

CHANNEL AND coNTROL.—Concrete control constructed March 4, 1918. Left
bank high and steep; will not be overflowed but will be eroded. Right
bank subject to overflow. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.52 feet at
10 p. m. May 17 (discharge, 373 second-feet); minimum stage, 0.18 foot at
9 a. m. August 5 (discharge, 1.8 second-feet).

1915-1921: Maximum stage, 4.87 feet at 2 p. m. May 15, 1917 (discharge,
948 second-feet) ; minimum discharge 0.9 second-foot September 22, 1920.
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Ice.—Stage-discharge relation slightly affected by ice.

DiversioNs.—Small ditch diverts in summer for water supply of Helena.

REGULATION.—Small reservoir of water-supply system of Helena is above the
station.

Accuracy.—Stage-discharge relation affected by ice and by slight change in
low-water control. Two rating curves used during year both well defined and
applicable October 1 to May 17 and May 18 to September 30. Mean daily
gage height, October 3-16 and April 1 to September 30, obtained from graph
of water-stage recorder when recorder was in operation. Staff gagereadings
once daily from December 17 to March 30. Daily discharge for open-water
periods ascertained by applying mean daily gage height to rating table or
by interpolation or estimation. Records fair,

Discharge measurements of Tenmile Creek near Rimini, Mont., during the year
ending Sept. 30, 1921

Gage | Dis- R Gage | Dis-
Date Made by— height | charge Date Made by | beight | charge
Feet | Sec.-ft. Sec.-ft.
Oct. 8 W.A.Lamb___________ 0.49 5.5 18,8
Jan. 17 | Lamb and Ellis .43 5.0 188
Feb. 25 | W. A. Lamb. - .50 5.8 152
Apr. 1 ... [ [ T, .61 10.0 6.2

Daily discharge, in second-feet, of Tenmile Creek near Rimini, Mont., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
5.0 4.5 5.4 13 29 219 | 20.0 2.2 5.9
50 4.5 5.5 16 30 211 | 25.0| 21 5.9
4.8 4.2 6.8 21 30 216 | 34.0 2.0 5.6
4.5 4.5 6.8 18 50 231 | 30.0 19 5.6
50| 4.8 7.1 16 85 205 | 25.0 1.8 4.5
4.8 4.8 6.8 16 120 186 | 22.0 2.5 3.6
45| s45 6.8 16 155 170 | 23.0 3.0 5.9
4.5 4.2 5.8 14 170 160 | 22.0 5.9 6.4
4.5 4.5 5.8 18 170 153 | 25.0 8.1 6.7
4.3 5.0 5.8 19 160 130 | 23.0 7.5 5.1
24,0 5.8 5.8 21 158 109 | 210 5.9 5.4
3.8 5.3 5.8 22 148 90 | 19.0 5.9 5.8
3.2 4.5 6.1 26 141 751 17.0 5.6 6.2
¢3.8 4.7 5.3 29 141 66 | 15.0 5.3 6.6
442 4.9 5.0 37 130 75| 13.0 5.1 7.0
....... 4.5 5.1 5.8 38 121 99 | 120 5.6 7.4
5.8 5.0 5.3 7.4 41 180 85 | 1L0 5.9 7.8
5.5 4.5 50| 7.1 43 307 78| 10.0 5.3 81
5.3 4.2 45.0 6.4 44 274 70 8.8 5.3 8.4
5.3 5.0 5.0 7.1 45 260 62 8.4 5.6 8.1
5.0 4.5 4.8 7.0 37 252 52 7.5 5.6 7.3
350 4.2 5.0 5.8 31 244 46 6.4 5.1 7.3
650 4,2 6.1 6.8 34 237 39 5.1 5.3 7.0
850 4.2 7.1 6.8 31 230 36 3.6 5.9 7.0
250 42 5.8 6.8 33 223 33 3.4 6.1 6.4
5.0 4.2 5.8 6.8 31 216 33 4.9 6.4 6.1
5.0 4.2 5.3 6.4 31 209 30 4.0 7.0 6.4
250 4.5 5.4 7.4 31 202 25 3.1 6.4 5.9
6.5 5.0 || 7.4 30 186 20 2.8 5.1 7.3
5.5 4.5 8.0 30 175 15 2.5 4.2 7.5
42| 4.8 10.0 | ccee) 183 foo_._. 2.3 4.5 |cecaean

« Stage-discharge relation affected by ice; discharge estimated.

Note.—For the following days of missing gage height daily discharge interpolated or estimated by ¢om-
parison with records of Tenmile Creek near Helena: Oct. 1, 2, Feb. 14-16, 28, Mar. 1, 8, 21, Apr. 10, May
2-6, 21-27, June 27 to July 2, July 10-18, 31, Aug. 1-4, 13, 14, and Sept. 11-16.

100120—25t—wsPp 526——4
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Mon.hly discharge of Tenmile Creek near Rzmzm, Mont., for the year ending Sept.

30, 192
Discharge in second-feet
Run-off in
Month acTo-foot,
Maeaximum | Minimum | Mean
9.4 3.2 5. 64 179
5.8 4.2 4.82 153
5.0 3.2 4.4 273
7.1 4,2 5.05 2380
10.0 5.0 6. 54 402
45 13 27.7 1, 650
307 29 168 10, 300
231 15 101 6,010
34 2.3 13.9 855
8.1 1.8 4.97 306
8.4 3.6 6.47 385

TENMILE CREEK NEAR HELENA, MONT.

Locarion.—In SW. I{ SE. £ sec. 22, T. 10 N., R. 4 W., opposite Broadwater
Hotel, near Helena, Lewis and Clark County.

DraiNnage AREA.—Not measured.

RECORDS AVAILABLE.—July 8, 1908, to September 30, 1921.

Gage.—Staff, on right bank; read by Henry Johnson.

DiscaHARGE MEASUREMENTS.—Made by wading or from highway bridge 500 feet
below gage.

CHANNEL AND cONTROL.—Bed of stream coarse gravel and boulders; shifts
occasionally. No well-defined control.

ExTrREMES OF DIsCHARGE.—Maximum stage recorded during year, 4.70 feet
May 19 (discharge, 456 second-feet); minimum stage, 1.10 feet August 9-16
(water standing in pools).

1908-1921: Maximum stage recorded, 5.60 feet at 6.30 p. m. May 28,
1917 (discharge, 865 second-feet); no flow afternoon of July 10, 1918, June 26
to September 30, 1919, and July 31 to September 16, 1921.

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

Diversions.—Part of the water supply for the city of Helena is taken from
Tenmile Creek above the station. Two irrigation ditches also take water
from the creek above the gage. The entire low-water flow is appropriated
and used before it reaches the mouth of the creek.

ReauLarioN.—None.

Accuracy.—Stage-discharge relation permanent except when affected by ice,
in November; Rating curve well defined below 300 second-feet. Gage read
once daily to half-tenths. Daily discharge ascertained by applying gage
height to rating table. Records good.

Dzscharge measuremenis of Tenmile Creek near Helena, Mont., during the year
ending Sept. 30, 1921

Date Made by— e | i || Date Made by— Perk® | chme
Feet | Sec.ft. Feet | Sec.ft.
Feb. 10 | H. 8. Price._.......... 215 0.3 | May 9| W.A Lamb...o.... 2.90 | 241
Mar. 17 | W. A. Lamb......._._ 2,30 17.5 || June 8 do.__.. 3.50 152
Apr. 11 [ A0 2.47 27.2 || Sept. 1 [-.... L+ [ S 1.35 a1

e Estimated.
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Daily discharge, in second-feet, of Tenmile Creek near Helena, Moni., for the year
ending Sept. 30, 1921 '

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

0.3 45 4.5 4.5 7.5 9.5 17 49 | 170 17

.8 4.5 4.5 45 7.5 9.5 54 | 170 17

.7 1.5 4.5 45 7.5 9.5 41 54 | 162 20

i 1.5 4.5 4.6 4.5 1.5 37 60 | 152 26

.7 45 4.5 4.5 L5 14.2 37 90 | 161 30

.7 4.5 4.5 4.5 2.5 14.2 30 127 170 20

.7 4.5 4.5 L5 3.5 1.5 20 190 | 161 14.2

1.0 1.5 4.5 15 4.5 1.5 236 | 152 1.6

1.0 1L5 45 L6 7.57] 9.5 14.2 236 | 135 7.5

1.0 4.5 4.5 1.5 9.5 9.5 20 212 ;127 6.0

1.0 1.5 4.5 1.5 7.5 9.5 30 224 ¢ 104 60| ...
L0 LS 45 L5 9.5 7.5 33 201 3.5 -
L5 1.5 2.5 4.5 7.5 6.0 45 201 84 6.0 -
L 1.5 2.5 4.5 7.5 6.0 49 190 65 3.5 -
4.5 15 2.5 7.5 7.5 6.0 71 190 65 2.5 -
4.5 4.5 2.5 7.5 3.5 7.5 65 180 { 104 L2 |
4.5 7.5 2.5 4.5 25| .17.0 71 180 | 104 .8 0.1
4.5 7.5 4.5 6.0 3.5 26.0 71 170 20 .7 .1
45 4.5 7.5 4.5 17.0 77 456 77 .6 .1
4.5 4.5 6.0 6.0 9.5 77 370 71 .5 .1
4.5 4.5 45 7.5 7.5 65 342 60 .6 .1
7.5 2.5 4.5 7.5 1L.5 65 342 54 .0 .3
7.5 7.5 2.5 6.0 7.5 1.5 65 314 37 .5 .5
7.5 2.5 7.5 14.2 14.2 54 . 288 30 .3 ]
7.5 4.5 3.5 1.5 14.2 54 288 33 .3 .5
7.5 45 45| 1.5 9.5 | 49 288 | 30 3 .5
7.5 4.5 6.0 1.5 9.5 45 288 23 .4 .5
7.5 | 7.5 7.5 6.0 9.5 9.5 49 262 .3 .5
7.5 7.5 7.5 L5 14.2 49 224 1.5 .1 .5
1.5 4.5 7.5 2.5 14.2 45 170 17 .1 .5
1.6 oo 4.5 4.5 1.5 | o 144 |- R

Note.—Stage-discharge relation affected by ice Nov. 19-27; mean daily discharge estimated. No
flow July 31 to Sept. 16,

Monthly discharge of Tenmile Creek near Helena, Mont., for the year ending Sept. 30,
1921

Discharge in second-feet
Run-oft in
Month acre-feet

g
B

Maximum | Minimum

October_ . . o
November..
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LITTLE PRICKLY PEAR CREEK BASIN
LITTLE PRICKLY PEAR CREEK NEAR MARYSVILLE, MONT.

Locarion.—In SW. 14 sec. 18, T. 12 N., R. 6 W., at highway bridge on ranch
of Casper Traufer, one-fourth mile below mouth of Deadman Creek and 6
miles northwest of Marysville, Lewis and Clark County.

DRAINAGE AREA.—69 square miles (measured on topographic map).

REcorRDS AvaiLABLE.—May 24, 1913, to September 30, 1921, at present site;
April 12 to May 23, 1913, one-fourth mile above present site; May 18, 1909,
to December 31, 1911, at station formerly maintained above mouth of
Deadman Creek.
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Gage.—Vertical staff spiked to upstream side of left abutment of highway
bridge; read by Casper Traufer.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Sand and gravel; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.08 feet at
6 p. m. May 20 and 7 a. m. May 21 (discharge, 160 second-feet); minimum
stage, 0.80 foot February 21-23 (discharge, 8.0 second-feet).

1909-1911 and 1913-1921: Maximum stage recorded, 3.8 feet May 25
and 26, 1917 (discharge, 454 second-feet); minimum discharge, 1.2 second-
feet March 7-13, 1911.

Ice.—Stage-discharge relation not seriously affected by ice.

Diversions.—Two or three small ditches take water from the stream above the
station.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation changed during high water in May. Rat-
ing curve used October 1 to May 27 well defined between 15 and 130 second-
feet; that used May 28 to September 30 fairly well defined between 10 and
100 second-feet. Gage read to hundredths twice daily April 3 to July 9;
once daily during remainder of year. Daily discharge ascertained by indi-
rect method for shifting control May 19-27; for rest of year by applying
gage height to rating table. Records good.

Discharge measurements of Little Prickly Pear Creek near Marysville, Mont., during
the year ending Sept. 30, 1921

- Gage Dis- - Gage | Dis-
Date Made by height | charge || D3te Made by height | charge
Feet | Sec.ft. Feet | Sec.-ft.

Jan. 17 | Lamband Ellis_.______ 0.81 8.2 || June 4 | Ellis and Heidel....___. 1.62 94
Apr. 20 | W A, Lamb_____.___.. 1.45 63 Aug. 30 | C.S. Heidel.........._. .88 15.6

Daily discharge, in second-feet, of Little Prickly Pear Creek near Marysville, Mont.,
for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
18 17 15 13 8.0 10 17 42 102 46 26 18
18 17 14| 12 8.0 10 24 42 99 45 26 18
18 17 14| 12 8.0 10 32 42 98 45 26 18
18 17 14| 12 8.0 10 33 42 97 44 26 17
18 17 14| 12 8.0 10 33 47 97 41 24 17
18 17 14| 10 8.0 10 31 65 97 39 24 17
18 15 4| 10 8.0 10 31 91 97 38 23 17
18 15 14 9.2 7.0 10 27 108 97 23 17
18 15 14 9.2 7.0 12 27 114 95 33 23 17
18 15 14 9.2 7.0 12 30 109 92 32 23 17
18 15 14 9.2 15 14 32 110 90 31 23 17
18 15 14 9.2 12 12 4 112 83 31 21 17
18 14 14 9.2 | 12 13 38 104 77 31 21 17
18 14 1B 8.2 10 12 42 98 69 31 21 17
18 14 13 9.2 9.2 12 50 96 69 31 21 17
18 14 13 9.2 9.2 12 52 94 82 29 21 17
18 14 13 9.2 9.2 15 55 90 77 29 21 17
17 14 13 9.2 9.2 21 57 86 72 28 20 17
17 15 13 9.2 9.2 18 60 128 68 28 20 17
17 15 13 9.2 9.2 15 63 155 63 28 20 17
17 15 13 9.2 8.0 15 63 158 59 28 20 17
17 15 13 9.2 8.0 15 60 156 55 28 20 16
17 15 12 80 8.0 15 60 147 52 26 20 16
17 15 12 80| 10 17 58 144 b5 26 20 16
17 15 12 80| 10 17 55 139 b7 26 20 i6 .
17 15 12 80| 10 17 52 139 54 28 20 16
17 15 12 8.0 10 17 49 139 52 28 20 16
17 15 12 8.0 10 17 46 132 49 28 20 16
17 15 12 8.0 17 45 116 47 28 20 16
17 15 15 8.0 15 43 102 47 28 18 16
17 |eeeeeen 13| 80 17 foeeen 99 |oemeean 26 18 |-cmenee
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Monthly discharge of Little Prickly Pear Creek near Marysville, Mont., for the year
ending Sept. 30, 1921

Discharge in second-feet
Rup-off in
Month acre-feet
Maximum | Minimum | Mean

OCtODeT - - o e 18 17 17.5 1,080
November _ . e 17 14 15.2 904
December. .o o oo oo e e e 15 12 13.3 818
January.... 13 8.0 Q.39 577
15 8.0 9.11 506
21 10 13.8 848
63 17 43.3 2, 580
158 42 105 6,460
102 47 74.9 4,460
46 26 32.1 1,970
26 18 21.6 1,330

18 16 16.8 1,
- The year.............. e menn e l 158 80| 3.1 22, 500

LITTLE PRICKLY PEAR CREEK NEAR CANYON CREEK, MONT.

LocaTioNn.—In NW. 14 sec. 9, T. 12 N., R. 5 W., at wagon bridge on Carbis
ranch, below mouth of Canyon Creek, 114 miles from Canyon Creek post
office, Lewis and Clark County.

DrAINAGE AREA.—180 square miles (measured on topographic map.)

REcorps aAvaiLaBLE.—April 1, 1909, to December 31, 1911, and April 12, 1913,
to September 30, 1921.

Gage.—Vertical staff attached to lower side of left abutment of bridge; read by
Melville Carbis.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL.—Sand and gravel; shifting. Banks overgrown with
brush.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.80 feet
May 18-22 (discharge, 319 second-feet) ; minimum stage, 0.30 foot July 28-29
(discharge, 0.5 second-foot).

1909-1911, 1913-1921: Maximum stage recorded, 4.8 feet May 29, 1913
(discharge, 665 second-feet); creek reported dry June 21-28, July 1-9,
21-22, August 1-2, 1910; July 22-27, 29 and 31, 1911.

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

Diversions.—Many small ditches divert from the stream; low-water flow prac-
tically all appropriated. [

ReguLaTiON.—None.

Accuracy.—Stage-discharge relation permanent during year exeept for periods
of ice effect. Rating curve well defined below 350 second-feet. Gage read
to tenths once daily. Daily discharge ascertained by applying daily gage
height to rating table. Records good.

. Discharge measurements of Little Prickly Pear Creek mear Canyon Creek, Mont
during the year ending Sept. 30, 1921

Date Made by— h%fé‘ft cl?;?ée Date Made by— h(éﬁgglft clll):ts-(e

Feet Sec.-ft. Feet | Sec.-ft.

Apr. 20 | W, A. Lamb__________. 149 || Aug. 30 | C. 8. Heidel .- ......... 0.38 L8
June 4 | Eliis and Heldel ....... l 94 157 )
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Daily discharge, in second-feet, of Little Prickly Pear Creek nmear Canyon Creek,
Mont., for the year ending Sept. 30, 1921

Day Oct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
24 20 28 37 28 57 57 108 204 ¢ 37 2 4
24 20 24 37 28 57 57 93 186 | 37 2 4
24 20 24 37 28 57 57 93 168 | 37 2 4
20 20 20 28 28 57 57 93 160 | 28 2 4
20 20 20 28 28 57 68 15 151 | 28 2 ]
20 20 28 24 28 57 68 186 151 28 2 6
20 20 28 20 37 57 68 240 1351 28 2 6
20 20 28 20 47 57 68 240 135 | 28 2 6
20 20 28 20 47 57 80 240 120 | 28 2 8
20 20 28 28 57 47 80 259 120 | 28 2 8
24 20 28 28 47 47 80 259 120 | 28 2 8
24 20 28 28 37 47 93 259 106 28 2 8
24 20 32 32 37 47 93 259 93| 2 2 8
24 20 32 32 28 37 93 279 931 20 2 13
20 28 37 28 37 108 279 80 13 4 13

[
20 28 37 28 37 120 279 80| 13 4 13
20 24 28 28 37 120 209 80| 13 4 13
20 24 28 37 37 120 319 80| 13 4 13
20 20 24 20 37 37 120 319 80 8 4 20
20 28 13 37 37 151 319 80 8 4 20
20 28 13 37 47 1356 319 68 8 4 20
20 28 16 47 47 135 319 68 4 4 20
20 16 47 47 135 299 68 2 4 20
20 20 16 57 47 135 299 68 2 2 16
20 20 28 16 68 57 135 279 68 2 2 16
20 20 16 68 57 120 279 68 2 2 16
20 20 28 20 68 57 120 279 68 2 4 20
20 20 28 20 68 57 106 259 68 2. 4 20
20 20 28 20 |.o.o__ 47 106 259 68 .b 4 20
20 20 37 20 .. ... 47 108 240 68 .5 4 20
20 37 28 47 222 2 [ 3 S,

Nore.—Stage-discharge relation affected by ice Nov. 15-23, 30 and Dec. 23-26; dlscharge estimated.
Braced figures show mean daily discharge for periods indicated.

Monthly discharge of Litdle Prickly Pear Creek near Canyon Creek, Mond., for the
year ending Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Meaximum | Minimum | Mean

[01070) o 24 20 20.9 1,290
November 20 20 20.0 1,190
December. 37 20 2.7 1,700
January.-oceenccccacamn- 37 13 4.6 1,810
February- 68 28 41.4 2, 300
March - 57 37 48.9 3,010
April_: 151 57 99. 6 5,930
May 319 93 246 15, 100
June____ —— 204 68 103 6,130
July__.._ 37 5 16.1 960
August 2 2.9 178
September. .. 20 4 12.4 738

The year. e ———— 319 .5 55.4 40, 100

CANYON CREEK NEAR CANYON CREEK, MONT.

Location.—In NW. ¥4 sec. 31, T. 13 N.,;R. 5 W., on Van Cleve’s ranch, 300
feet above mouth of Cottonwood Creek and 4 miles from Canyon Creek
post office. Lewis and Clark County.

DraiNaGe AREA.—Not measured.

RECORDS AVAILABLE—May 14 to September 30, 1921.

Gaage.—Overhanging wire gage fastened to smokehouse; read by George B. Van
Cleve.
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COTTONWOOD CREEK NEAR CANYON CREEK, MONT,

Locarion.—In NW. 1{ see. 31, T. 13 N, R. 5 W., on Van Cleve’s ranch, a few
hundred feet above junction with Canyon Creek and 4 miles northwest
of Canyon Creek post office, Lewis and Clark County.

DRrAINAGE AREA.—170 square miles.

RECORDS AVAILABLE.—May 14 to September 30, 1921. i

Gaee.—Vertical staff; read by George B. Van Cleve. ;

DisceEARGE MEASUREMENTS.—Made by wading. ’

CHANNEL AND coNTROL—Gravel riffle 15 feet below gage forms low-watet con-
trol. Water flows in one channe! through ponds, over sharp riffles, and
under fallen timber. Banks high and wooded.

EXTREMES OF DISGHARGE.—Maximum stage recorded during year, 0.96 foot May
18, 21, 23—27 June Q, 17, 25 (d 26 second-feet); Wm dis-
"¢harge, 0.9 second-foof*ﬁ'une 14 an(f(é §ep€ember 1.

Diversions.—None.

ReguLATiON.—None.

Accuracy.—Stage-discharge relation not permanent. Rating-curve fairly well
defined between 1 and 3 second-feet. Gage read to hundredths once daily.
Daily discharge ascertained by applying gage height to rating table. In-
direct method for shifting channel used August 13 to September 30. Records
fair.

D'l,scharge measuremenis of Cottonwood Creck near Canyon Creek, Mont., during
the year ending Sept. 30, 1921

Date Mado by— e A
Feet Sec.-ft.
May 14 | C. 8. Heldel e 0.82 L2
June 4 | Ellis and Heldel .87 1.6
Aug. 30 | C. 8. Heidel e ———————— 1.1

Beer 0 I
Daily discharge, in second-feet, of Cottonwood Creek near Canyon Creek, Mont., for
the year ending Sept. 30, 1921

Day May | June | July | Aug. | Sept. Day Msy | June | July | Aug. | Sept.

21 1.9 1.9 0.9 L5 12 1.5 1.8 2.2
1.9 1.9 19 1.0 1.2 2.6 1.5 L7 2.2
1.9 1.9 1.7 L0 2.6 2.1 1.4 1.7 2.0
1.6 1.9 L7 L1 2.1 2.1 1.4 L7 2.0
L5 L9 1.5 1.6 2.1 L9 1.4 16 1.8
14 L9 1.4 1.5 2.6 L7 1.4 1.6 1.8
1.2 1.9 1.7 1.4 2.1 1.2 1.5 14 L8
L2{ L7 1.9 16 26| L2] L4 L2 2.0
26 L5 19 2.0 2.8 L2 12| L4 18
Lb 1.4 L5 2.1 2.6 2.6 1.2 L0 L6
1.5 1.5 15 2.2 26 21 1.2 L1 1.6
1.5 L5 L5 2.0 2.6 L9 L2 1.1 1.6
1.7 L7 1.4 2.2 2.3 1.9 1.5 L1 1.6
.9 1.7 L6 2.2 2.3 1.9 1.4 L1 1.6
L0 1.7 16 2.2 2.1 1.9 1.5 1.1 1.6

2.3 -ee. L5 ) T B PO
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DIscHARGE MEASUREMENTS.—Made from bridge 300 feet above gage or by
wading.

CreaNNEL AND coNTRoL—Channel composed of coarse gravel and boulders-
Control is solid rock outerop in creek bed just below gage. Banks are covered
with timber and dense brush; may be subject to overflow at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorder during year, 3.98 feet at
8.30 a. m. May 20 (discharge, 306 second-feet); minimum stage, 2.14 feet
at 6 a. m. September 1 (discharge, 10 second-feet.)

Diversions.—One small ditch diverts water for irrigation above station.

RecfraTioN.—None. ' :

Agturacy.—Stage-discharge relation probably permanent. Rating curve fairly

" well defined between 10 and 140 second-feet. Gage read to hundredths

~ twice daily except June 9 to September 30, when it was read once daily.

Daily discharge ascertained by applying mean daily gage height to rating
table. Records fair,

Discharge measurements of Canyon Creek near Canyon Creek, Mont., during the
year ending Sept. 30, 1921

Date Made by— ol | e

Feet Sec.ft.

May 14 | C. 8. Heidel. - . 3.15 14

June 4 | Heidel and EINs. oo e —eee 3.06 79
Aug. 30 { C. 8. Heidel.. —_— 2.16 10.6

Daily discharge, in second-feet, of Canyon Creek near Canyon Creek, Mont., for the
year ending Sept. 30, 1921

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
98 33 14 10 91 57 19 11 15
93 30 13 11 9% 59 17 12 15
91 33 12 11 100 52 17 11 14
96 30 13 11 291 52 17 11 14
95 33 11 12 306 54 17 11 14
96 27 11 12 284 54 14 11 14
93 30 11 11 254 70 14 11 14
91 33 11 12 229 70 14 11 14

104 21 11 12 202 43 13 11 14
76 21 11 12 198 62 14 11 14
64 21 11 13 188 57 14 11 14
64 21 11 14 162 54 14 11 14
62 21 11 14 139 33 14 11 14
52 21 11 14 114 33 13 11 14
54 21 11 15 100 36 13 11 14

93 |oceaeas 13 )5 PO

Monthly discharge of Canyon Creek near Canyon Creek, Mont., for the year ending
Sept. 30, 1921

Discharge in second-feet’

Run-off in
Month acre-feet

Mazximum | Minimum [ Mean

May 14-31 306 91 170 6,070
June. 104 33 67.2 4,000
July_. 33 13 20.4 1 | 1, 250
Angust.._. - - 14 11 1.3 695
September . oo e 15 10 13.2 786

The period. oo ool R R I 12, 800
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Monthly discharge of Cottonwood Creek near Canyon Creek, Mont., for the year
ending Sept. 30, 1921

Discharge in second-feet

\ Run-off in
Month acre-feet

Maximum | Minimum | Mean

MAY 1431 - o oo 2.6 1.2 2.16 7.1
June..___ 200 NI 2.6 .9 1.70 101
Juty __227C 1.9 1.2 1.55 95.3
August____ 1.9 1.0 1. 50 92,2
September ... 2.2 .9 1.74 104
The Perioq. - oo |em e e e e e mm e mm e mmmm e 470

DEARBORN RIVER BASIN
. DEARBORN RIVER NEAR CLEMONS, MONT.

Locarion.—In NE. !4 sec. 26, T. 18 N., R. 7 W., 300 feet above highway bridge
on Dr. Kenck’s ranch, 2 miles below mouth of Falls Creek, and 5 miles
southeast of Clemons, Lewis and Clark County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 28 to September 30, 1921. Observation at station
half a mile above mouth of Falls Creek, 1908 to 1911.

Gage.—OQOverhanging wire gage on right bank; read by J. C. Barrett.

DI1SCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL—Channel composed of large cobblestones and gravel;
probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 3.22 feet at
8 p. m. May 25 and 7 p. m. May 27 (discharge, 965 second-feet); minimum
stage, 0.94 foot September 12-13 (discharge, 18 second-feet).

DiversioNs.—Several small diversions above gage.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 30 and 1,000 second-feet. Gage read twice daily to hundredths.
Mean daily discharge ascertained by applying mean daily gage height to
rating table. Records good.

Discharge measurements of Dearborn River near Clemons, Mont., during the year
ending Sept. 30, 1921

[Made by W. A, Lamb]

Dis-

Gage
Date height | charge

Feet Secft. .
. 254

F N S 1.98
e ———— T
BIB L4 peencvarecrrresremmmsmmrreecmmnorasemmecmam e mme—e—e s sk e e me. e ————————

Tuly 22 I 1 12 50
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Daily discharge, in second-feet, of Dearborn River near Clemons, Mont., for the year
ending Sept. 30, 1921

Day Apr.| May | June | July | Aug.| Sept. Day Apr. | May | June | July | Aug. | Sept.

165 | 480 | 234 61 b3 1 1 SR S, 378 | 464 | 145 43 41

...... 153 | 514 | 245 58 21 || Y7o oofeaaool| 417 412§ 200 41 42

...... 172 | 502 | 238 56 21 [} 18 . __. 437 | 365 | 153 42 46

______ 184 | 536 | 187 43 19 (| 19 oeo__|eaco_] 770 | 355 98 42 | 59

...... 279 | 634 | 142 43 19 {1 200 cooco_o|oeoooo] 914 | 351 58 35 59

______ 407 | 734 98 43 19 || 21 faeaao| 928 | 337 59 33 56

673 | 720 | 100 43 19 {1 22 | 928 | 329 49 33 56

...... 741 | 727 98 43 20 | 23 ..____|-..--_| 848 | 318 45 31 56

653 | 608 | 102 43 20 || 24 oo 863 | 299 43 30 54

707 615{ 102 41 19 || 26 cefaeas 950 | 272 | 45 30 52

I} R 720 | 621 102 43 19 §| 260 cemacn|oaaaan 943 | 279 461 28 52
12.0 653 | 566 98 43 18 958 | 249 | 43 28 49
13. 508 | 535) 100 43 18 560 | 238 52 25 51
14 480 | 496 | 85| 43 30 548 | 227 56 23 52
15.cen-. 443 | 469 85 43 41 458 | 388 59 22 49
474 63 ) S R

Monthly discharge of Dearborn River mear Clemons, Mondi., for the yeer ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feot
Maximum | Minimum | Mean
April 28-30. ; 175 159 170 1,010
May-. 958 153 501 36, 300
June 734 227 455 27,100
July. 245 43 104 400
August - 61 21 38,8 2,370
September. 59 18 36.6 2,180
The period. 75, 400

SUN RIVER BASIN
NORTH FORK OF SUN RIVER NEAR AUGUSTA, MONT.

Location.—In sec. 36, T. 22 N., R. 9 W. (unsurveyed), at Sun River diversion
dam, 18 miles northwest of Augusta, Lewis and Clark County.

DRAINAGE AREA.—596 square miles (measured by United States Bureau of
Reclamation).

RECORDS AVAILABLE.—January 1, 1916, to September 30, 1921, at present site.
From August 5, 1889, to December 31, 1890, and October 31, 1903, to
December 31, 1915, at station in sec. 33, T. 22 N, R. 7 W., at Henningson
ranch, 8 miles downstream. The flow is practically the same at both points.

Gage—Inclined staff on right abutment of dam; read by employees of the
Bureau of Reclamation. Stevens continuous water-stage recorder used dur-
ing a part of 1916.

DisCHARGE MEASUREMENTS.—Made from highway bridge half a mile below gage.

CHANNEL AND CoNTROL.—Control is crest of diversion dam, a concrete struec-
ture with an arch section 153.3 feet in length, and a gra,v1ty section 59.2
feet in length, separated by a pier.

EXTREMES OF DISCHARGE.—Maximum stage recorded .during year, 4.40 feet
May 26 (discharge, 7,050 second-feet); minimum stage, 0.34 foot December
21-22 (discharge, 118 second-feet).

1889-1890; 1903-1921: Maximum stage recorded, 11.4 feet at 2 a. m.
June 21, 1916 (discharge, 32,300 second-feet); minimum stage, 0.0 foot
April 7 and 8, 1915 (discharge, 15 second-feet).
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Ice.—Stage-discharge relation not seriously affected by ice.

Diversions.—The intake of the Pishkun canal of United States Bureau of
Reclamation Is at the dam. A total of 55,000 acre-feet was diverted during
the year.

ReaurLATION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve based on for-
mula Q=3.1 L h'-%, which has been closely checked by discharge measure=-
ments. Gage read to half-tenths once daily. Daily discharge ascertained
by applying daily gage height to rating table. Records good.

CoorErATION.—Qage heights furnished by United States Bureau of Reclamation.

Daily discharge, in second-feet, of North Fork of Sun River near Augusta, Mont.,
for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
217 184 141 130 152 152 152 557 | 8,820 767 152 217
217 184 141 130 | 152 152 | 291 867 | 3,820 | 767 184 217
217 184 141 185 152 152 | 659 608 | 5,580 | 767 184 217
217 184 141 141 152 152 461 767 | & 767 217 217
217 184 130 152 152 162 372 | 1,130 | 4,800 | 767 217 217
217 184 130 152 152 152 291 | 1,260 | 5,820 767 254 217
217 184 130 152 152 | ~ 152 217 | 2,330 | 5,580 767 254 217
217 130 152 152 152 184 | 3,230 | 5,580 557 254 217
217 184 130 141 152 152 152 | 2,500 | 4,670 461 254 217
217 184 130 141 152 152 152 | 2,690 | 4,020, 372 254 217
217 184 130 141 152 152 217 1 2,590 | 4,020 372 254 217
217 184 130 141 152 152 372 | 2,330 | 4,020 332 254 217
217 184 130 152 152 152 567 | 2,330 | 3,420 332 276 217
217 184 130 152 152 152 859 | 2,330 | 3,420 201 276
217 184 130 152 152 162 659 | 2,330 | 3,230 | 291 276 254
217 184 130 152 152 152 659 | 2,330 | 2,680 201 276 254
217 184 130 152 152 152 | 767 12330(3,160] 291 276 254

7 184 130 152 152 152 2,330 | 3,160 | 291 276 254
217 184 124 152 152 152 944 | 6,800 | 2,000 217 276 254
217 184 124 152 152 152 | 883 (6,060 2000 217 276 232
217 172 118 152 152 152 883 | b, 580 | 2, 000 217 254 217
217 165 118 152 162 152 883 | 5,580 | 2,000 217 254 217

152 124 152 152 152 767 | 5,350 | 2,000 217 232 217
184 162 124 152 152 152 659 | 5,580 | 1,840 124 217 217
184 141 124 152 152 152 659 | 5,580 | 1,840 124 217 184
184 141 124 152 152 152 659 | 7,050 | 1,760 152 217 152
184 141 124 152 1562 162 659 | 5,820 | 1,680 152 217 124
184 141 124 152 152 152 659 | 5,580 | 1,390 152 217 124
184 141 124 152 e 152 659 | 3,420 | 1,130 152 217 124
184 141 124 152 152 608 | 2,860 767 124 217 124
184 ... 124 162 |ooeoon 152 (... 2,950 | ... 124 217 [acmenee

Monthly discharge of North Fork of Sun River near Augusta, Mont., for the year
ending Sept. 30, 1921
*

ischarge d-fe
Discharge in second-feet Runoff |
Month in
Maximum | Minimum | Mean | 2crefeet
[ 117 1 217 184 208 12, 800
November.__. e amme 184 141 172 10, 200
BB TS 11 o 1o) SO 141 118 129 7,930
152 130 148 ),
152 152 152 8,440
152 152 152 9, 350
944 152 554 33, 000
7, 050 557 3,310 204, 000
5,820 767 3, 230 192, 000
767 124 369 22,700
gus! 276 1562 239 14,700
September_____/ e 254 124 209 12,400
The Year.. .o e ceecccmmem e 7,050 118 741 537, 000
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SUN RIVER AT FORT SHAW, MONT. |

Location.—In SW. § sec. 1, T. 20 N., R. 2 W., at highway bridge at Fort Shaw,
Cascade County. .

DRAINAGE AREA.—1,475 square miles (measured by United States Bureau of
Reclamation).

REcorDps AvartLaBLE—May 16, 1912, to September 30, 1921. A station on
Sun River at Sun River, maintained from 1905 to 1912, gave results for
practically the same drainage area. .

Gage.—Chain gage since November 24, 1916; read by Arthur Woods and other
employees of United States Bureau of Reclamation. Prior to September 1,
1913, chain gage fastened to footbridge near right bank 1,000 feet down-
stream. Staff gage September 1, 1913, to November 23, 1916, on right
bank 400 feet above highway bridge. The three gages are referred to
different datums.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed of stream, gravel and rock; fairly permanent;
shifting at extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.4 feet
May 26 (discharge, 6,440 second-feet); minimum stage, 3.55 feet July 17
(discharge, 136 second-feet).

1905-1921: Maximum stage recorded, 13.4 feet June 7, 1908 (discharge
18,400 second-feet); minimum stage, 2.99 feet November 8, 11, and 12, 1919
(discharge, 49 second-feet).

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

Diversions.—There are adjudicated rights for diverting 248 second-feet from
Sun River direct and 664 second-feet from tributaries above this station.
In addition there are the Fort Shaw and Pishkun canals of the United States
Bureau of Reclamation and a few small ditches constructed since the
adjudication.

Recuration.—Willow Creek reservoir has a capacity of 16,650 acre-feet.

Accuracy.—Stage-discharge relation affected by ice and by slight change in
control. Rating curve applicable for periods of open channel is fairly well
defined. Gage read to half-tenths once daily. Daily discharge ascertained
by applying daily gage height to rating table except for periods of ice effect.
Records fair..

Discharge measurements of Sun River at Fort Shaw, Moni., during the year ending
Sept. 30, 1921

[Made by W. A. Lamb}

Gage Dis-
Date ‘ height | charge
Feet Sec.-ft.
MY 22 e e eeeeeeeeem e e e e oo e e mmm e emamm e mmcenessamm——nne——m————— 8.10 5,160
JUlY 22 e — 4.05 312
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Daily dzscharge, in second- feet, of Sun River at Fort Shaw, Mont., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
296 316 259 225 296 225 209 664 | 3, 580 742 225 266
206 316 259 225 259 194 209 664 | 3, 742 231 266
296 206 259 225 225 194 209 664 | 3,390 742 231 266
.296 277 259 225 225 194 209 664 | 3,980 877 248 285
316 27 258 225 225 225 225 664 | 4, 580 580 200 304
316 259 225 225 194 225 259 | 1,100 | 4,980 549 200 304
316 259 225 226 194 225 337 | 2,060 | 5,390 612 178 304
316 259 194 225 194 225 337 | 2,780 | 5,810 186 304
316 259 194 225 225 194 337 | 2,780 | 4, 677 186 304
316 259 167 225 225 194 337 | 2,780 | 4,180 612 183 345
316 225 167 225 225 180 337 | 2,590 | 3,980 437 172 345
316 194 167 225 226 167 337, 2,400 | 3,680 413 178 324
316 167 167 225 259 194 380 | 2,230 | 3,580 389 200 324
316 167 194 225 206 225 427 | 2,060 285 172 324
316 194 ‘\ 209 225 259 259 537 | 2,060 | 3,010 231 256 345
214 225 296 664 | 2,060 | 2,630 186 200 345
204 194 296 696 | 2,060 | 2, 136 248 345
194 167 259 866 | 3,160 | 1, 189 231 345
194 225 242 902 | 3,940 | 1,780 312 266 345
167 259 242 940 | 5,980 | 1,780 549 277 345
167 259 225 1 1,020 | 5,790 | 1,780 612 248 304
154 259 225 940 | 5,600 | 1,640 304 231 |, 324
154 296 225 866 | 5,390 | 1, 206 231 304
167 296 225 729 | 5,390 | 1,520 200 216 304
194 259 225 664 | 6,020 | 1,410 216 200 266
.............. 209 225 225 664 | 6,440 | 1,410 324 200 244
- 225 225 209 664 16,230 | 1, 248 231 222
- 296 225 209 664 | 4,580 | 1,040 259 285 200
- 380 ... 209 664 | 3,580 880 231 266 216
- 337 |oeeee- 209 664 | 3,010 810 231 266 231
.............. 337 |oeoao| 200 |o_._.| 8,200 [..__....] 222 266 ...

NotE.—Stage-discharge relation affected by ice Dec. 20-30, discharge not computed; discharge estimated
Jan. 16-17; and Feb. 17-19 on account of ice effect.

Monthly discharge of Sun River at Fort Shaw, Mont., for the year ending Sept. 30,
1921

Discharge in second-feet.

Run-off
Month in

Maximum | Minimum | Mean | 3Crefeet
316 296 313 19, 200
316 167 258 15,400
380 154 225 13, 800
296 167 237 13,200
296 167 221 13, 600
1,020 209 543 32, 300
6, 440 664 3,180 196, 000
5,810 810 2, 170, 000

0 136 419 25,

285 172 223 13,700
345 200 208 17,700
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WILLOW CREEK NEAR AUGUSTA, MONT.

Locarion.—In NW. f SW. 1{ sec. 26, T. 21'N., R. 7 W., at Clark Co.’s ranch,
just below mouth of Little Willow Creek and 7 miles northwest of Augusta,
Lewis and Clark County.

DraiNagE ArREA.—Not measured.

RECORDs AvAmLABLE.—June 8, 1905, to May 14, 1911; April 1, 1912, to Sep-
tember 30, 1921.

GaGeE.—Chain on right bank, 300 feet back of Thomas Clark’s house; read by
Thomas Clark.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge 1,000 feet below
gage. s

CHANNEL AND CONTROL.—AnN old dam of timber and rock 20 feet below gage
forms the principal control; shifts slightly at long intervals.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 1.60 feet May
20-22 (discharge, 58 second-feet); minimum stage, 0.10 foot July 1, 2, July
5 to September 10 (discharge, 1.6 second-feet).
© 1905-1911; 1912-1921: Maximum stage recorded, 10.8 feet June 23, 1916
(discharge, 1,150 second-feet); minimum discharge, dry July 17, 1910.

Ice.—Stage-discharge relation not affected by ice, as springs keep creek open.

Drversions.—Adjudicated water rights above station amount to 36.2 second-
feet from Willow Creek and 42.26 second-feet from tributaries. The United
States Bureau of Reclamation has an old right of 2.1 second-feet and has
also filed on total flow of creek, subject to prior appropriations. No water
diverted from Willow Creek proper below station; the amount used by the
United States Bureau of Reclamation was diverted from Sun River below
mouth of Willow Creek.

RecuraTioN.—None. Willow Creek dam, a.bout 2 miles below station, forms
a reservoir with a present capacity of 16,640 acre-feet, for use on Fort Shaw
unit of Sun River project.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 2 and 200 second-feet. Gage read to half-tenths once
daily. Daily discharge ascertained by applying daily gage height to rating
table. Records good.

.

Discharge measurements of Willow Creek near Augusta, Moni., during the year
ending Sept. 30, 1921

[Made by W. A. Lamb]

e Dis-
Date height | charge

Feet Sec.-fi.
5 25, 4

Aug 28I IITTTTTTTT .10 18
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Daily discharge, in second-feet, of Willow Creek near Augusta, Mont., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Feb. | Mar, | Apr. | May | June | July’ | Aug. | Sept.
’
10 13 10 6.2 13 22 47 1.6 1.6 1.6
10 13 10 6.2 13 22 44 L6 1.6 1.6
10 13 10 6.2 13 22 44 2.4 1.6 L6
10 13 10 7.5 13 24 44 2.4 1.6 1.6
10 13 10 8.8 13 28 50 1.6 L6 L6
10 13 10 10 14 37 47 1.6 1.6 1.6
10 12 8.8 12 14 42 4 1.6 1.6 1.6
10 12 8.8 12 14 42 4 1.6 1.6 1.6
10 12 8.8 10 14 42 32 1.6 1.6 1.6
10 10 8.8 8.8 16 40 32 1.6 1.6 L6
10 10 8.8 8.8 16 37 32 1.6 16 3.3
10 10+ 7.5 8.8 16 37 28 1.6 1.6 4.2
10 10 7.5 10 16 37 24 . L6 1.6 4.2
12 12 8.8 10 16 34 20 1.6 1.6 4.2
12 12 8.8 12 24 32 16 1.6 1.6 4.2
12 13 10 12 28 32 20 16 1.6 3.3
12 13 10 12 28 32 22 Leé L6 3.3
12 13 10 16 30 32 L6 1.6 3.3
12 13 8.8 16 30 53 18 1.6 1.6 3.3
13 13 8.8 16 30 58 18 1.6 L6 3.3
13 12 7.5 14 28 58 18 L6 1.6 3.3
13 12 7.5 14 26 58 13 1.6 1.6 3.3
13 12 6.2 13 24 56 10 1.6 1.6 3.3
13 10 6.2 13 22 53 8.8 1.6 1.6 3.3
13 10 5.0 13 22 56 7.5 1.6 Lé 3.3
13 10 5.0 13 22 56 6.2 1.6 1.6 3.3
13 10 5.0 14 22 56 6.2 1.6 1.6 3.3
13 10 6.2 14 22 56 6.2 1.6 1.6 3.3
13 10 6.2 13 22 56 6.2 1.6 1.6 3.3
13 10 7.5 13 22 53 6.2 1.6 1.6 3.3
18- 7.5 13 eeee- L5 N 1.6 1.6 |aeeemae

Monthly discharge of Willow Creek near Augusta, Mont., for the year ending
Sept. 30, 1921

Discharge in second-feet Run-off
Month in
Maximum | Minimum | Mean acre-feet
13 10 11.5 707
13 10 1.6 690
10 5.0 8.19
16 6.2 1.5 707
30 13 20.1 1,200
58 22 42,4 2, 610
50 6.2 24.5 1,460
2.4 1.6 1.65 101
1.6 1.6 1.60 98,4
4.2 L6 2.85 170




48 .« SURFACE WATER SUPPLY, 1921, PART VI

SOUTH FORK OF SUN RIVER AT AUGUSTA, MONT.

Locarion.—In NW. 1{ SE. 1/ sec. 17, T. 20 N., R. 6 W., at highway bridge on
road from Augusta to Craig, half a mile from Augusta, Lewis and Clark
County.

DRAINAGE  AREA.—Not measured.

RECORDS AVAILABLE.—December 2, 1904, to September 30, 1921.

Gaee.—Vertical staff fastened to right abutment on downstream side of bridge;
read by W. J. Auchard. From April 17, 1907, to November 23, 1908,
gage was located 100 yards above bridge and referred to a different datum.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed of stream composed of gravel; no definite control.
One channel at low and medium stages; at high stages water overflows
right bank a quarter of a mile above gage and there are two to four channels.
Control subject to change at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.6 feet May
20 (discharge, 339 second-feet); minimum discharge, no flow June 28, 29,
July 3-6, and August 31 to September 4.

1905-1921: Maximum stage recorded, 6.2 feet June 2, 1908 (discharge,
4,300 second-feet); minimum discharge, no flow July 28-30, 1910; August
19 to September 7, September 12-16, 18-26, 1919; June 28, 29, July 3-6,
August 31 to September 4, 1921.

Ice.—Stage-discharge relation not seriously affected by ice.

Diversions.—Water diverted to irrigate valley land both above and below
station. During dry seasons the entire summer flow is utilized.

RecuLaTION.—None. Melting snow in mountains causes small diurnal fluc-
tuation during spring.

Accuracy.—Stage-discharge relation not permanent; aﬂ"ected by change in
control during ice period and by backwater from small dam September
5-30. Two rating curves used during year; one, applicable October 1
to December 31, well defined between 25 and 800 second-feet, the other
applicable March 1 to August 31, well defined between 7 and 400 second-feet.
Gage read once daily to half-tenths October 1 to July 24; thereafter, to
hundredths. Daily discharge ascertained by applying daily gage height
to rating table. Records fair.

Discharge measurements of South Fork of Sun River at Augusia, Monl., during
the year ending Sept. 30, 1921

[Made by W. A. Lamb]

Date ﬁ?gﬁt Discharge

Feet Sec.~ft.
80

2.55 321
1.15 43.4
.52 7.0
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Daily discharge, in second-feet, of South Fork of Sun River at Augusta, Mont., for
the year ending Sept. 30, 1921

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

) P, 30 30 26 46 38 72| 128 2.1 5.6 0
b, 30 30 26 46 38 721 120 2.1 4.4 0
S, 34 30 26 46 63 72| 111 .0 4.4 0
L ——— 34 30 26 34 58 721 111 .0 4.4 0
T 30 30 26 34 54 721 111 .0 4.4 ...
-, 30 30 23 34 54 86 | 104 .0 4.4
(R, 26 30 23 34 50 171 96 .5 3.8
- S 23 30 23 31 46 228 83 .5 3.8
T 23 30 23 34 46 244 | 72 .5 3.2

10 el 26 30 23 38 50 228 72 1.0 3.2

| I 26 30 23 38 54 228 72 L0 2.8

) b 26 30 30 48 58 198 83 1.0 2.3

18 s PUNR 30 30 30 34 63 198 68 |, LO 19

b S, 30 30 30 46 63 171 54 1.0 14

16 s 30 30 23 46 111 160 46 L0 1.4

16 . 30 30 30 46 72 148 83 1.0

) (O, 30 30 30 46 72 148 72 6.2

18 s 30 30 30 50 104 148 | 72 . 6.2

19, e 30 30 30 50 96 262 | 63 6. 2

20 s 30 30 30 46 96 339 54 6.2

21 30 «30 30 42 83 319 54 6.2

22 el 30 30 23 42 83 319 46 6.2

23 e 30 30 23 38 90 299 46 6.2

24 30 30 23 38 83 280 46 6.2

s 30 30 23 38 83 228 42 5.6

. SRR 30 30 23 34 78 228 38 6.2 - 3 R

-1 (R 30 30 26 31 78 228 34 4.4 .8 -

- S 30 30 26 34 78 198 0 4.4 .6 |-

20 e 30 30 23 38 78 171 0 4.4 4

{1 R 30 30 23 34 72 138 2.1 4.4 L2 0

Bl e 30 oo 23 M4 | 128 | ... 4.4 IR L (RO

NortEe.—Stage-discharge relation affected by back water from small dam Sept. 5-30; discharge not com-
puted. Discharge interpolated Aug. 28-31; no records Jan. 1 to Feb. 28,

Monthly discharge of South Fork of Sun River at Augusta, Mont., for the year ending
Sept. 30, 1921

Discharge in second-feet
Month i Run-off in
Maximum | Minimum | Mean acre-foet
34 23 29.3 1,800
30 30 30.0 1,790
30 23 26.7 1,
50 31 39.6 2,430
111 38 69.7 4,150
339 72 189 11, 600
128 0 66.1 3,930
6.2 1} 3.10 191
5.6 0 1.95 120

MARIAS RIVER BASIN
TWO MEDICINE RIVER NEAR GLACIER PARK, MONT.

Locarion.—At highway bridge over Two Medicine River, half a mile below lower
Two Medicine dam, on road to Two Medicine Chalets, 4 miles northwest of
Glacier Park railway station, Glacier County.

DRAINAGE AREA.—56 square miles (measured on topographic maps).

REcorDps AvaiLaBLE.—May 26, 1918, to September 30, 1921.

Gage.—Stevens continuous water-stage recorder on downstream side of left
abutment of highway bridge, referred to vertical staff gage, outside of well.

DiscrARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL—Bed of stream is smooth and regular; channel free

+ from vegetable matter. A gravel and cobblestone riffle 75 feet below gage
forms the control.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.44 feet at 2
a. m. May 27 (discharge, 1,100 second-feet); minimum stage, 3.70 feet at 10
a. m. December 24 (discharge, 10/second-feet). *

1918-1921: Maximum stage redorded, 7.85 feet June 11, 1918 (discharge,

1, 390 second-feet); minimum stage, 3.70 feet December 24, 1921 (discharge,
10 second-feet).

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

Diversions.—None.

ReauraTiON.—Stream subject to regulation by gate operation at lower Two
Medicine dam. .

Accuracy.—Btage-discharge relation permanent except during periods of ice
effect. Rating curve well defined between 20 and 1, 200 second-feet. Mean
daily gage height obtained from graph of water-stage recorder. Daily «dis-
charge ascertained by applying mean daily gage height to rating table.
Records good.

Discharge measurements of Two Medicine River near Glacier Park, Mont., during
the year ending Sept. 30, 1921

Date Made by— oage | Dis || Date Made by— ,gijft c,’;’;,sée

Sec.ft. Feet | Secft.

Oct. 11 138 || July 81 | W. A. Lamb._......... 4,93 108

May 24 946 || Aug. 17 | Lamb and Grant...... 4.54 59
June 14 758

Daily dzscharye, in second-feet, of Two Medicine River near Gla,czer Park, Mont.,
for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Apr. | May | June | July | Aug. | Sept.

131
123
123
131
154

199
290
400
401 |,
535

566

P NoTE.—Stage-discharge relation affected by ice Dec. 8-23, discharge estimated; also Dec. 25-28, discharge
not computed. Discharge interpolated Oct. 4, 5; no record Dec. 29to Apr. 24, T uly 8-30, and Sept. 24-30.
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Monithly discharge of Two Medicine River near Glacier Park, Mont., for the year
ending Sept. 30, 1921

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

139 64 94. 2 5, 790

69 41 56.1 3,340

64 23 4,1 2,100

216 145 176 2, 090

1,070 123 522 32, 100
1,010 403 667 39, 700

106 42 65.8 4, 050

43 30 35.5 1,620

TWO MEDICINE RIVER AT FAMILY, MONT.

LocatioN.—In NW. 14 sec. 2, T. 31 N., R. 9 W., at Holy Family Mission,
Glacier County, 16 miles southeast of Browning and 6 miles above mouth
of Badger Creek, the nearest tributary.

DRAINAGE AREA.—368 square miles.

RECORDS AVAILABLE.—April 26, 1907, to September 30, 1921.

Gage.—Overhanging chain gage on left bank 30 feet below previous gage which
was washed away during night of May 3, 1918. Read by John Lehnertz.
For history of older gages see water-supply paper for years prior to 1919.

DiscHARGE MEASUREMENTS.—Made by wading near gage or from wagon bridge
3 miles above.

CHANNEL AND CONTROL.—QGravel control; permanent during year. Banks high
and not subject to overflow except at extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.58 feet at
6.30 a. m. May 21 (discharge, 2,920 second-feet); minimum stage, 2.32
feet February 5-7 (discharge, 36 second-feet).

1907-1921: Maximum stage recorded, 8.15 feet June 9, 1909 (discharge,
7,600 second-feet); undoubtedly higher in June, 1908, but gage was washed
out and no record obtained; minimum stage, 2.02 feet September 6, 7, and
8, 1919 (discharge, 4.4 second-feet).

Ice.—Stage-discharge relation not seriously affected by ice.

DiversioNs.—Water diverted 2 miles above gage by ditch which supplies 100
acres on farm at the Holy Family Mission. From May 8 to September
30 a total diversion of 17,852 agre-feet was made by the United States
Bureau of Reclamation above the station to irrigate lands near Seville on
Blackfeet Indian Reservation.

RecuLaTioN.—Flow regulated by operation of reservoir at lower Two Medicine
Lake.

Accuracy.—Stage-discharge relation| permanent during year. Rating curve
used during year well defined between 20 and 1,600 second-feet and fairly
well defined above. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
good.
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Discharge measurements of Two Medicine River at Family, Mont., during the year
ending Sept. 30, 1921

[Made by W. A. Lamb]

Gage Dis-
Date height charge

Feet Sec.-ft.
2, 280

. 52 ,
4.63 1, 240
.............................................................................. 2.70 103

Daily discharge, in second-feet, of Two Medicine River at Family, Mont., for the year
ending Sept. 30, 1921

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

137 117 96 94 46 294 | 1,030 477 | 1,220 443 70 47

145 114 98 96 43 332 | 1,950 438 | 1,300 523 66 47

148 122 96 96 41 368 | 1,830 619 | 1,110 443 60 44

156 124 96 91 39 354 | 1,120 887 970 392 62 46

164 130 98 91 36 341 8 1,420 | 1,150 354 60 46

179 130 96 96 36 341 655 | 2,030 | 1,640 279 57 43

188, 127 9 91 36 332 350 | 2,600 | 2,070 252 60 44

191 122 12 91 39 306 373 | 2,540 | 2,450 234 64 44

204 127 94 87 43 267 319 | 2,290 | 2,030 227 62 46

207 124 89 85 43 231 204 | 2,070 | 2,070 207 68 44

B 5 SO, 197 114 89 81 39 173 241 | 1,620 | 1,640 194 66 46
12 . 185 112 89 78 41 159 336 | 1,240 | 1,340 167 64 46
18 . 179 105 85 74 43 142 433 | 1,100 | 1, 159 68 46
4. 185 103 85 74 46 134 669 | 1,010 | 1,060 153 68 43
15 .. 188 98 78 43 134 986 70 153 70 44
16 et 194 87 78 57 148 | 1,140 895 911 150 70 44
17 . 191 100 83 83 68 164 920 | 1,080 153 70 43
18 s 182 98 81 87 66 173 879 | 1,160 | 1,020 153 66 43
19 o 170 94 81 96 62 188 961 | 2,050 8 148 64 43
20 ... 170 96 78 100 60 197 961 | 2, 580 713 134 66 43
21l 156 89 76 191 | 1,560 | 2,720 560 117 64 43
22 . 145 89 78 176 | 1,940 | 2,280 511 105 60 44
2 S 132 94 78 164 | 1,560 | 1,900 465 103 60 41
24 e 127 96 74 161 936 | 1,830 412 96 57 39
25 s 122 94 74 148 911 | 2,050 345 89 57 43
26, s 122 96 72 140 879 | 2,280 345 85 57 49
P 1 (R 122 91 72 145 782 | 2,120 392 53 55
______________ 127 94 76 161 721 | 1,990 392 78 53 57
- 124 89 81 185 560 | 1, 690 354 72 49 60
30 s 117 9 83 224 530 | 1,280 402 70 49 60
I3 DO 117 |aeoeaos 85 2485 e 1,060 [.coonee 68 46 | oo

Monthly discharge of Two Medicine River at Family, Mont., for the year ending
Sept. 30, 1921

. Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
OCtODOY - o e e e 207 117 160 9, 840
November . _ .o 130 89 106 8,310
December. - e 98 72 85.4 5,250
JAUALY o oo e e 100 57 810 4,
February. . ..o 290 36 81.9 4, 550
B\Y: §2) ) « DT 368 140 217 13, 300
April e 1, 950 241 890 y
;) S, 2,720 438 | 1,620

June. . e 2, 450 345 | 1,030 61, 300
T Y e e 523 68 190 11, 700
AUt e 70 46 6L 5 3, 780
September. . imeeeeee 60 39 46.1 2,740

The Year. . oo e 2,720 36 382 276, 000
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MARIAS RIVER NEAR SHELBY, MONT.

Locarion.—In see. 20, T. 31 N., R. 2 W., at highway bridge near James A.
Johnson’s ranch, 7 miles south of Shelby, Toole County.

DRAINAGE AREA.—2,610 square miles.

RECORDS AVAILABLE.—April 4, 1902, to January 12, 1908; April 23, 1911, to
September 30, 1921.

Gace.—Chain gage on downstream side of bridge; read by Emma Moser.
Original gage used to 1908 located 100 feet below present gage; during
1911 and 1912 records from Bristol water-stage recorder; all gages at practi-
cally the same datum.

DIsCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Gravel and boulders; control shifts. Left bank
steep and high; not subject to overflow. Right bank gently sloping;
will be overflowed at extreme stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.34 feet
May 20-21 (discharge, 5,230 second-feet) ; minimum stage, 2.04 feet Septem-
ber 2-3 (discharge, 58 second-feet).

1902-1907; 1911-1921: Maximum stage recorded, 14.9 feet June 24,
1907 (discharge, 29,500 second-feet); minimum stage, 1.5 feet August 20,
1919 (discharge, 10 second-feet).

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

Diversions.—The Valier-Montana Land & Water Co.’s project and the Black-
feet project of the United States Bureau of Reclamation divert water from
the principal tributaries above this station; there are also a number of
smaller diversions. )

ReguLaTiON.— Water is stored in reservoirs on tributaries above the station;
the prineipal ones are Two Medicine on Two Medicine River, Four Horns
on Badger Creek, Swift dam on Birch Creek, and Lake Francis on Dupuyer
Creek. :

Accuracy.—Stage-discharge relation affected by ice and by change in control.
Two rating curves used during year; the first, applicable October 1 to
January 1, is fairly well defined between 300 and 500 second-feet; the second,
applicable February 27 to September 30, is well defined between 200 and
5,600 second-feet. Gage read to hundredths once daily. Daily discharge
during open-channel periods ascertained by applying daily gage height
to rating table. Records fair prior to March 31; thereafter good.

Discharge measurements of Marias River near Shelby, Mont., during the year ending
Sept.-30, 1921

Gage Dis- Gage | Dis-
Date Made by— height | charge | Date Made by— height | charge
Feet | Sec-ft. Feet | Secft.
Apr. 18 | A. H. Tuttle._.________ 4.24 1,630 (| June 23 4.32 1,760
27| W.A.Lamb._._.__._.__ 3.80 1,200 || Aug. 1 2. 64 322
May 28 |-aeeG0icmmoo 6.32 | 5190 28 2.25 125
|
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Daily discharge, in second-feet, of Marias River near Shelby, Mont., for tRe year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr, | May | June | July | Aug. | Sept.
283 368 875 630 | 1,160 | 3,310 { 1,060 326 92
249 329 750 990 | 1,160 | 3,310 | 1,240 326 58
215 329 750 | 1,350 | 1,240 | 3,310 | 1,430 326 58
215 329 876 | 1,450 | 1,440 | 3,490 | 1,330 326 154
215 329 908 | 1,450 | 2,490 | 3,310 | 1,150 27 71
170 | 310 868 | 1,350 | 3,530 | 3,310 | 1,060 271 130
215 291 828 | 1,350 | 3,530 | 4,430 | 1,060 | 326 172
215 272 750 | 1,450 | 3,710 | 3,490 972 326 181
215 253 675 | 1, 2 3,710 | 8,310 239 326
421 234 750 | 1,070 | 3,710 | 3,490 588 239 326

,070 | 3,170 | 3,490 735 172 260
,160 | 3, 2,960 660 181 326
,180 | 2,660 | 2,880 588 172 271
,670 | 2,490 | 2,880 588 172 326
,780 | 2,660 | 2,960 518 | 219 326
,560 | 2,470 | 2,770 452 219 271
,060 | 2,310 | 2,280 386 172 271
,330 | 2,160 | 2,440 373 244 271
,190 | 5,030 | 2,280 326 244 271
,050 | 5,230 ! 2,200 326 176 271
020 | 5,230 | 2,130 326 107 219
050 | 5,030 | 1,860 326 107 2711
780 | 5,190 | 1,370 326 122 326
670 | 4,730 | 1,430 326 138 326
560 | 4,730 | 1,640 326 122 271
450 | 4,260 | 1,760 326 122 271
320 | 4,640 | 1,640 386 122 219
450 | 4,640 | 1,530 660 130 229
350 | 3,880 | 1,530 398 130 229
250 | 3,510 | 1,330 386 92 239
....... 3,330 |_....__ 32 92 |oceeaae

NoTte.—No records Oct. 1, 2, Apr. 2, 19, June 2, 20, July 2, 16, and Aug. 20; discharge interpolated.
Stage-discharge relation affected by ice Nov. 6-10; discharge interpolated. Discharge not computed
Dec. 16-28. Discharge estimated Mar. 20-23. No records Jan. 2 to Feb. 26.

-

Monthly discharge of Marias River nearlgglelby, Mont., for the year ending Sept.
30,

Discharge in second-fee t

Run-off in
Month . . acre-feet
Maximum | Minimum | Mean
533 170 365 22, 400
463 215 318 18, 900
2,350 464 924 56, 800
1, 780 630 1,310 78, 000
5, 230 1,160 3,440 212, 000
4,430 1,330 2, 600 155, 000
1,430 6 630 38,700
326 92 201 12, 400
326 58 234 13, 900
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MARIAS RIVER NEAR CHESTER, MONT.

Location.—In NE. f sec. 11, T. 29 N., R. 5 E., at highway bridge on Pugsley’s
ranch, 20 miles south of Chester, Liberty County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 3 to September 30, 1921, when station was discon-
tinued.

Gace.—Cable and weight gage on downstream handrail of bridge near left abut-
ment; read by Leonard D. Pugsley.

DiscEARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—DBed of stream composed of heavy clay and gravel
with some heavy boulders. Control is bar of same material 300 feet below
gage. Two channels at low stages. Banks fairly high.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 6.19 feet, May
27 (discharge, 5,070 second-feet); minimum stage, 1.64 feet August 28
(discharge, 88 second-feet).

Ice.—None during period of record.

Diversions.—None of importance on main stream but many on tributaries.
The principal ones are those of United States Bureau of Reclamation on
Two Medicine River and Badger Creek and those of Valier-Montana Land
& Water Co. on Birch Creek.

REGULATION.—Storage on Birch Creek, Two Medicine River, and Badger Creek
probably reduces flood flow.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 200 and 2,000 second-feet, fairly well above 2,000
second-feet. Gage read to hundredths once daily. Daily discharge ascer-
tained by applying daily gage height to rating table. Records good except
during high water, for which they are fair.

Discharge measurements of Marias River near Chester, Mont., during the year
ending Sept. 30, 1921

Date 4 Made by— vt Y
Feet Sec.ft.
Apr. 3| A.H. Tuttle.. e emecmmmmaecccmemammann 2.65 510
19 3.80 1,490
Aug. 1 2.34 281

Daily discharge, in second-feet, of Marias River near Chester, Mont., for the year
ending Sept. 30, 1921

Day | Apr. | May | June | July | Aug. | Sept. Day | Apr. | May | June | July | Aug. | Sept.
2,140 | 1, 500 333 114 2,540 | 750 164 | 236
3,140 | 1,190 291 114 2, 540 591 197 197
3,300 | 1,290 323 129 2,390 548 184 228
3,220 | 1,290 323 114 2,180 519 184 236
3,060 | 1,190 302 107 1,850 479 177 220
3,300 | 1,190 281 100 1, 790 415 197 197
3,750 | 1,100 | 263 96 1,730 | 3% 164| 213
3,860 878 2568 114 1, 690 339 147 132
3,890 869 263 132 1,710 333 136 136
3,910 835 245 136 1,710 281 136 164
3, 510 750 228 236 1,710 333 132 213
3, 140 717 213 236 1,390 333 123 190
2,920 701 197 197 1, 500 402 88 197
2, 690 684 164 197 1, 610 415 93 197
2,660 | 637 205 216 1,390 390 103 197
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Monthly discharge of Marias River near Chester, Mont., for the year ending Sept.

30, 1921
. s )
Discharge in second-feet Run-off
Month n

Maximum | Minimum | Mean | 2cre-feet
APl 330 o e am 2, 180 390 1,260 70, 000
M . 5, 920 3, 000 184, 000
, 1,390 2, 540 151; 000
, 281 701 43, 100
88 201 12,400
96 173 10, 300
...................... 471,000

BADGER CREEK NEAR FAMILY, MONT.

LocarioN.—In NE. 14 sec. 19, T. 31 N., R. 8 W., at new highway bridge 4 miles
east of Family, Glacier County.

DRAINAGE AREA.—241 square miles (measured on topographic maps).

REcorps AvAILABLE.—April 20, 1907, to September 30, 1921.

Gage.—Chain gage installed May 28, 1921, on upstream side of highway bridge;
read by Joe Trombley and Steve Henault. Gage used 1909 to May 27,
1921, set to same datum and located 10 feet upstream. Original staff gage
and succeeding chain gage washed out by floods.

DiIsCHARGE MEASUREMENTS.—Made from bridge or by wading near gage.

CHANNEL AND CONTROL.—Two0 channels at medium and low stages; several
channels at high stages. Banks low and subject to overflow above gage.
Control slightly shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.44 feet May
20 and 26 (discharge, 1,600 second-feet); minimum stage, 3.80 feet July
22-23 (discharge, 32 second-feet).

1907-1921: Maximum discharge, 1,910 second-feet June 12, 1917; mini-
mum stage recorded, 3.50 feet, August 19, 1919 (discharge, 2.0 secong-feet).

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

Diversions.—United States Bureau of Reclamation canal diverts natural flow
of Badger Creek above station to irrigate land in the eastern part of the
Blackféet Indian Reservation north of Birch Creek.

ReguLATION.—None. ‘

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
slight shift of control. Two rating curves used; one, applicable October 1
to December 23, well defined for range in stage; the other, applicable from
March 27, well defined between 50 and 1,000 second-feet. Gage read to
half-tenths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good.

Discharge measurements of Badger Creek near Family, Mont., during the year
ending Sept. 30, 1921

[Made by W. A. Lamb}

Gage Dis- Gage | Dis- QGage | Dise
Date height | charge Date height | charge Date height | charge
Feet | Sec.ft. Feet | Sec.ft. Feet | Sec.ft,
Oct. 10____..__. 4.21 | - 114 || Junel13...__.... 5.17 500 | Aug. 16 ... 3.89 51
May 28.cceeea-- 5.70 904 || July 23.._...... 3.90 51
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Daily discharge, in second-feet, of Badger Creek near Family, Mont., for the year-
ending Sept. 30, 1921

Day Oct. Nov.| Dec.| Mar. { Apr. | May | June | July | Aug. | Sept.

226 62 42

226 55 42

179 51 42

179 51 42

150 51 42

136 51 42

136 51 123

136 51 123

123 51 123

110 51 136

97 51 136

85 51 136

73 51 136

73 St 136

62 51 123

62 51 123

42 51 123

42 51 123

42 51 123

42 51 123

42 51 123

22 32 42 123

23 32 42 123

24 42 42 123

25 42 42 123

26 62 42 123

27 62 42 136

28 62 42 136
29 62 51

30 62 51 62

31 62 [:2 N R, .-

No'ﬂ..—Stag&dlschnrge relation affected by ice Nov. 8-19. Discharge not computed Dec. 7-23. No
record Dec. 24 to Mar. 26,

L.
Monthly discharge of Badger Creek near, Family, Mont., for the year ending Sept. 30,
1921

Discharge in second-feet
Month | Runoff in
Mean
M. 4 5,800
8.5 934
107 1,060
275 16, 400
202 55, 500
512 30, 500
89.8 5, 520
- 49.5 3, 040
September .. - m 136 42 107 6,370
- A

BIRCH CREEK AT SWIFT DAM, NEAR DUPUYER, MONT.

LocaTioN.—Near southwest corner 0} sec. 23, T. 28 N., R. 10 W., just below
Swift dam, 20 miles west of Dupu‘ er, Pondera County, and 34 miles south-
west of Valier. .
DRAINAGE AREA.—75 square miles (révxsed measured on topographic maps).
RECORDS AVAILABLE.—March 26, 19183, to September 30, 1921. -

100120—25f—wsp 526——5
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GagE.—Vertical iron gage on right bank 800 feet below dam; read by O. F..
Parish. Original gage was staff on right bank one-fourth of a mile below
dam. June 5 to July 16, 1913, a temporary gage on left bank immediately
below dam was used to obtain high-water records. Overflow from spillway
is referred to vertical staff set in concrete stilling well at west end of spill-
way crest; zero of gage is at elevation of spillway crest, 4,947 feet above
sea-level datum.

DISsCHARGE MEASUREMENTS.— Made from footbndge 300 feet above gage or by
wading near gage.

CHANNEL AND CONTROL.—Bed composed of clean, coarse gravel and boulders;
slightly shifting; banks high at gage; not subject to overflow. Spillway is
a curved concrete crest 2 feet wide and 379 feet long.

EXTREMES OF DISCHARGE.—Maximum discharge during year, 724 second-feet
May 26 (combined discharge over spillway and through gates); minimum
discharge, 2 second-feet February 16-20 (estimated on account of ice).

1913-1921: Maximum discharge, 5,275 second-feet June 21, 1916; mini-
mum discharge, no flow January 2-3, 1920. Minimum flow is controlled
and maximum partly regulated by valves at dam.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Two small ditches divert water just below dam and above gage;
known locally as Cote ditch and Jones ditch. .

REeguraTiON.—Flow is regulated by operation of gates at dam, except during
periods of extremely high water.

Accuracy.—Stage-discharge relation permanent. Rating curve for channel
below outlet gates well defined between 0 and 600 second-feet. Discharge
over spillway estimated by engineers for Valier-Montana Land & Water
Co. from one measurement and comparison with records for other stations
on the stream. Gages read to hundredths twice daily. Daily discharge,
except during ice periods, ascertained by applying mean daily gage heights
to rating tables for spillway and outlet channel separately and for days’
of considerable fluctuation in stage, when hourly discharge was averaged.
Discharges thus computed were added to obtain the total daily flow. Ree-
ords May 25 to June 23 and during ice periods are fair; others good.

CooreraTioN.—All field data furnished by Valier-Montana Land & Water Co.;
computation of daily and monthly discharge made by United States Geo-
logical Survey.

Discharge measurements of Birch Creek at Swift dam, near Dupuyer, Mont.,
during the year ending Sept. 30, 1921

Outlet channel
y " Gage Dis- - Gi Dis-
Date Made by— height | charge Date Made by height | charge’
Feet | Sec.-ft.
Dec. 1| H.A. Nobles_..__.___. 1. 54 3.8 Apr. 18
d 1-67 +7.6 || May 16
1. 46 %2.0 || June 21
1.50 2.7 || July 5
Spillway channel . L.
1020 i ’ 1921
July 3| E. Q. Studleya ________ 0.26 363 || May 26 | Ebner and Heidel_...__ 0.64 844
June 21 | H. A. Noble.___....... .33 223

s Engineers for Valier-Montana Land & Water Co.
b Stage-discharge relation affected by ice.
¢ State hydrographer.

NoreE.—Measurements show only discharge through gates.
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Daily discharge, in second-feet, of Birch Creek at Swifi dam, near Dupuyer, Mont.,
Jor the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
|
67 4.5] 3.2| 65| 45| 3.2 3.0|244 461 | 610 | 207 &4
36 48| 28| 65| /45| 3.2 32240 444 | 880 | 267 | 84
52| 52] 28| 65| 45| 32| 3.2]|20 411 5441 260 84
521 52| 28| 62| (45| 32| 32240 444 | 504 | 27| 84
39| 52| 28| 58| 45| 3.2 32|20 46| 454 204| 84
‘ .
39| 52| 28| 7.0 45| 32| 32|26 360 | 176 s
39| 52| 28| 70| !45} 32| 32|240 616| a65| 162 84
42) 52| 28( 7.0] 45} 3.2 32|24 581 365)] 137 86 .
45| 52| 28| 7.0 139} 32| 32|24 53| 355| 12| 88
45( 52| 28| 7.0/ |32] 32| 3224 594 355| 1237 13
35| 52| 28| 70| la2] 32| 32|24 428 | 355 | 120 240
32| 52| 28| 7.3| 32| 32| 323|244 380 | 48| 120 204
32| 52| 28| 76 {3.2 3.2 3.2 240 351 | 328 128 | 330
3.0 45| 28| 7.6/ 32| 32| 68 |23 361 320 1’| 330 .
32| 45| 28| 176 ‘32 3.2 267 | 236 351 326 112 321
3.2( 45| 30| 7.6 20| 32(262 |152 321 328 93| 330
32| 45| 30| 7.6| 20| 32262 52| 267 350 83 | 254
32| 45| 30| 76| 20 3.2)262 52| 267 358 88 9.2
3.5] 45| 30) 76| 20| 3.2}262 55| 254 357 86| 19
35| 45| 30| 7.6 ‘2.0 3.2 | 262 58| 22| 374 84 18
2. 35| 45! 30! 76| 32! 32|22 58| 230 411 84! 19
22 .. 3.9 45{ 30! 76| '32] 32282 65| 280 418 84| 22
B 39| 45| 30| 76| (32| 32|22 13 315 | 423 8| 27
24 . 39| 45| 30| 7.6] (32| 28262 16 310 | 413 841 31
25 42| 45| 30| 76| 32| 26262 83 435 | 413 84 37
i
28 ... 42| 45| 30| 45| !s2f 226|262 |74 5251 402 88| 40
b7 A 4 42| 45| 35| 45| 32| 28|22 |687 600 | 391 88| 42
B . 45] 45| 55| 45| 13.2] 28258 |404 610 368]--8 | 40 -
b 451 45 55! 45| 2.8 | 258 602 355! 88| 37
30, .. 45| 45! 55| 4.5 2.8 254 | 351 618 | 337 84| 39
Sl ... a5 .. 5.8 4.5 2.8 foo. 395 f.__... 13301 84 ...

Norte.—Above table shows total flow througL outlet valves and over spillway. Spilway. was over-
flowed May 3 to June 4. Stage-discharge relatipn affected by ice Dec. 24-29, Jan. 7-24, and Feb. 16-20;
discharge estimated from current-meter measurements, temperature records, and observer’s noted, - Dis-
charge interpolated Oct. 2 and Nov. 20 when gage 'was not read. L

Monthly discharge of Birch Creek.at Swifi dam, near Dupuyer, Mont., for the
year ending Sept. 30, 1921 :

i Discharge in second-feet
| : Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. e 67 3.0 6.99 430
November. 5,2 4.5 4.77 284
December. . 5.8 2.8 3.26 200
Janusry.. 7.6 4.5 6. 66 410
February . 4.5 2.0 3.38 188
March .. 3.2 2.6 3.08 189
April 267 3.0 143 8, 510
May. . 724 5.2 224 13, 800
June. . 618 230 428 25, 500
July.__. 610 320 393 24,
August.___ 297 84 128 7,870
September. .. oo, 330 9.2 112 6,
........................................... 724 2.0 122 88, 200




60 SURFACE WATER SUPPLY, 1921, PART VI

BIRCH CREEK NEAR DUPUYER, MONT.

Locamion.—In sec, 28, T. 29 N., R. 8 W., at Keeple’s ranch, half a mile above
head gates of B canal of Valier-Montana Land & Water Co., 12 miles north-
west of Dupuyer, Pondera County, and 20 miles above mouth of Dupuyer
Creek.

DgrAINAGE AREA.—110 square miles (measured on topographic maps).

REcorDs AvarLaBLe.—July 25, 1907, to September 30, 1921.

GaGgE.—Steel bar graduated to tenths and driven into bed of stream; also an
enameled gage in well in bank at same section; read by Wade Starleigh.
DiscHARGE MEASUREMENTS.—Made by wading or from cable 400 feet below gage.
CHANNEL AND coNTRoL.—Bed composed of clean gravel; control is gravel bar
250 feet below gage; shifts slightly. Banks are of medium height covered

with brush and subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.94 feet
May 27 (discharge, 674 second-feet); minimum stage, 3.09 feet April 7
(discharge, 3.0 second-feet).

1907-1921: Maximum stage recorded, 10.0 feet June 21, 1916 (dlscharge
estimated, 5,000 second-feet); minimum discharge, 3.0 second-feet April 7,
1921.

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

Diverstons.—Two or three small ditches divert above station.

ReguratioN.—Flow is largely controlled by operation of gates at Birch Creek
reservoir, 12 miles upstream; storage capacity of reservoir is 30,000 acre-feet.

Accuracy.—Stage-discharge relation not permanent; affected by ice November 1
to April 3 and by change in control. Two rating curves used during open-
water season; one applicable October 1-31 well defined for range in stage;
other applicable April 4 to September 30 well defined between 10 and 700
second-feet. Gage read fo hundredths once daily. Daily discharge ascer-
tained by applying daily gage height to rating table, except during period
of ice effect. Records for open channel good; others fair.

CooprErATION.—All field data furnished by Valier-Montana Land & Water Co.;
computation of daily and monthly dlscharge made by United States Geologi-
cal Survey.

Discharge measurements of Birch Creek near Dupuyer, Mont., during the year ending
Sept. 30, 1921

- Gage | Dis- - Gage | Dis-
Date Made by height | charge Date Made by height | charge
Feet | Sec.ft. Feet | Sec.-ft.
Oct. 16 | H. A. Noble.....____._ 3.33 16.8 || Mar. 4 | Noble and Ebner...._. e3.24 11.0
Nov. 16 [.____ L« 1+ DS, a3,72 13.7 || May 16 | Ebner and Noble...._. 4,82 256
Dec. 1| Nobleand Ebner...._. 3.18 6.8 26 | Ebner and Heidel_..__ 5.90 650
22 | Noble and Speir a4.16 6.1 || June 21 | H. A. Noble... | 488 243
Jan. 5 | George Ebner... a4.19 9.5 || July 5| Ellis and Ebner. 5. 57 478
22 | H. A. Noble__.__ a5. 05 7.6 || Aug. 5 | Noble and Palin. 4.68 196
Feb. 8| George Ebner. .| a4.57 4.6 7 | Ebner and Tidyman.__| 4,09 83
21| H. A.Noble...._...... a4,.92 8.0 || Sept. 23 | J. A. Tidyman......... 3.70 3.7

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Birch Creek mear Dupuyer, Mont., for the year
ending Sept. 30, 1921

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

7 10 7 7 6 ! 244 474 618 318 77
7 10 7 12 7, 41 470 614 262 77
7 10 7 10 7 232 430 606 250
7 9 7 10 8 235 462 526 227 7
7 9 6 12 8 232 564 510 207 78
7 9 6 11 8 247 610 305 187 78
7 9 6 11 3 244 614 387 160 7
7 9 5 13 12 247 601 376 153 8
7 9 [} 12 9 250 597 372 128 90
8 9 8 12 7 250 506 365 126 89
7 94 8 10 6 250 486 365 122 179
7 9 7 8 6 253 462 361 120 200
8 9 7 8 6 244 410 | 335 122 284
7 9 7 8 8 241 422 332 116 290
6 9 7 10 134 238 387 328 109 297
6 9 6 11 182 238 391 321 98 297
6 8 6 16 207 45 328 336 83 310
6 8 6 16 227 35 310 350 86 65
6 8 6 12 235 37 304 342 84 44
6 8 7 10 238 34 284 365 83 38
6 8 8 10 241 31 402 83 37
6 8 8 12 241 30 271 418 83 35
6 8 8 15 244 27 265 418 83 36
6 8 8 17 238 27 339 418 81 36
6 8 8 8 235 27 462 410 81 38
6 8 8 10 235 656 515 406 80 43
7 8 7 8 238 674 568 406 78 46
7 8 6 8 241 522 606 402 78 49
8 8 10 244 498 (- 601 3656 81 42
10 8 11 241 391 610 341 78 41
10 7 12 oo f:10) U A 318 73 |ocnn- -

NoTE.—Stage-discharge relation affected by ice Nov. 1 to Apr. 3 discharge estimated by Valier-Montana
Land & Water Co. from discharge measurements, temperature records, and observers’ notes. Discharge
interpolated Oct 10-15, 17-25, Jupe 26, July 17, 30, Aug. 22, and Sept. 14.

Monthly discharge of Birch Creek near Dupuyer, Mont., for the year ending Sept.

30, 1921
) Discharge in second-fet -
: : . - : Runcoff in
Month o acre-feot
Maximum | Minimom | Mean | °

84 15 27.4 1,680

14 7 1.0
10 6 6.9 424
10 7 8.6 529
8 5 . 6.9 383
17 71 1L0 -676
244 3 124 7,380
674 27 236 14, 500
614 265 455 27,100
618 318 | 403 24, 800
318 73 126 7,750
310 35 107 6,370
674 e 3 127 92, 200
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DUPUYER CREEK NEAR VALIER, MONT.

Location.—In NE. }{ NW. 1/ sec. 33, T.29 N., R. 6 W., at Cowell ranch, 1,000
feet above diversion dam at head of D canal from Dupuyer Creek to
Lake Frances reservoir and outlet of B canal, which diverts water from
Birch Creek to Dupuyer Creek, 6 miles below mouth of Sheep Creék,
and 11 miles southwest of Valier, Pondera County.

DrAINAGE AREA.—111 square miles (measured by Valier-Montana Land &
Water Co.).

Recorps avaiLasLE.—July 17, 1912, to September 30, 1921.

Gage.—Vertical staff on right bank since June 23, 1916; read by Cecil Carey
and others.

DiscHARGE MEASUREMENTS.—Made by wading at low stages. High-water
measurements made from cable 30 feet below gage or from bridge 5 mlles
below gage.

CHANNEL AND CONTROL.—Bed of stream composed of fine gravel; right bank
high and steep; left bank slopes gradually and is overflowed only at flood
stage. Control at certain stages formed by rifle 400 feet below gage.

EXTREMES oF DISCHARGE.— Maximum stage recorded during year, 3.80 feet May
20 (discharge, 230 second-feet); minimum stage, 2.49 feet, August 26, 27
(discharge, 2.8 second-feet).

1912-1921: Maximum stage recorded, 6 5 feet on June 21, 1918, deter-
mined by level from flood marks (discharge, 2,180 second-feet); minimum
discharge, no flow September 19, 1919.

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

Diversions.—A number of small ditches divert water for irrigation from Dupuyer
Creek and tributaries; many of the numerous water-right filings have been
perfected by use.

RecevLarioN.—None.

Accuracy.—Stage-discharge relation affected by ice and by a slight change in
control. Two rating curves used; one applicable October 1-21, fairly well
defined between 20 and 280 second-feet; one applicable April 8 to September
30 well defined between 3 and 240 second-feet. Gage read fo hundredths
once daily. Discharge estimated during period of ice effect; otherwise
ascertained by applying daily gage height to rating table. Records good.

CooreraTioN.—Results of discharge measurements. and computation of daily
diseharge furnished by Valier-Montana Land & Water Co.

Discharge measurements of Dupuyer Creek near Valier, Mont., during the year
ending Sept. 30, 1921

' Gage | Dis- - G - Dis-
Date Made by— height | charge | DAt Made by w”gt charge
Feet | Sec.ft. Feet | Sec.ft.
3.06| 213.4 || Mar. 22 | H. A Noble ........... 3.01 34.9
2.85 21.6 28 - - 2.96 27.2
3.09 a7.4 Apr. 13 3.10 48.1
3.20( 2200 May 9 3.53 | 143
3.27| «10.8 20 3.80 | 230
3.42| 298 July 6 2,75 12,1
3.27( 210.8 18 1 2. 52 3.34
289 al1l.1 Sept. 29 Ebner and Tidyman...| 276 13.1

= Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Dupuyer Creek near Valier, M ont., Sor the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec.| Jan. | Feb. | Mar. | Apr. | May | June §{ July. | Aug. | Sept
9 12 22 18 10 15 20 511 ., 8 18 9.0 3.0
8 12 22 16 10 14 23 55 90| 156 8.2 3.0
10 12 20 15 10 16 56 51 91 24 6.6 3.2
10 12 20 15 10 12 46 48 2| 24 5.8 3.0

8 13 18 15 10 12 32 471 129/ 21 5.4 5.0

8 13 16 15 10 18 30 67 103 | 14 5.0 5.0

8 13 15 14 10 20 16 106 90| 12 0.0 5.0

8 14 14 14 11 20 32 131 871 11 9.0 4.8

5 14 13 14 12 24 2 137 94 9.0 8.2 8,2

3 14 12 13 14 12 34 129 86 7.8 7.0 n

3 14 12 13 18 12 4 118 79 7.8 7.8 13

3 14 11 13 24 10 48 116 67 7.4 4.8 13

7 14 1 12 18 9 45 108 62 5.0 4,2 14

8 14 10 12 18 8 50 101 55 50 4.0 13

8 14 10 12 14 10 56 90 48 4.8 3.8 14

8 14 9 11 12 12 58 83 55 3.6 3.8 14

8 14 9 11 11 25 58 81 60 3.2 4.6 13

8 15 10 11 11 35 62 79 55 3.2 4.0 13
10 15 12 12 11 20 67 134 50 3.2 4.2 13
10 15 9 12 11 15 79 230 47 3.2 4.0 12
10 15 7 11 11 15 77 199 40 3.4 4.0 12
10 15 7 11 10 27 76 196 34 3.2 3.8 11

9 16 7 10 10 35 71 167 34 3.2 3.6 11
10 16 8 10 14 18 85 152 30 3.0 3.0 11
10 18 8 10 20 20 62 143 26 3.0 30| .11
10 18 10 10 20 18 56 131 22 3.0 2.8 11
10 20 13 10 18 20 51 134 21 4.2 2.8 12
11 20 15 10 18 33 50 121 13| 10.2 3.4 12
11 20 17 16 51 116 11 7.0 3.0 13
11 21 20 15 53 106 | ¢+ 11 7.3 3.0 13
1. 18 18 |- 94 (L_.__. 8.2 3.0 foeeeaas

NoTg.—Stage-discharge relation affected by ice Oct. 22 to Apr. 7; discharge computed from measure-
ments and observers’ ndtes.

Monthly discharge of Dupuyer Creek near Valier, Mont., for the year ending Sept.

30, 1921
Discharge in second-feet
Run-off in
Month ) acre-feet
Maximum | Minimum | Mean
11 3 8.48 521
21 12 15.0 892
22 7 13.1 806
18 10 12.3 766
24 10 13.4 744
35 8 17.8 1,000
79 16 50.0 2, 980
230 47 114 7,010
129 11 59.0 3,510
A4 3.0 8.27 508
9.0 2.8 4. 96 305
14 3.0 10.0 595
230 2.8 27.2 19, 700

CUT BANK CREEK NEAR BROWNING, MONT.

LocarioN.—In NW. 14 sec. 15, T. 33 N,, R. 11 W., on Blackfeet Reservation,
on left bank 100 feet above highway bridge on road from Browning to
Babb, 6 miles north of Browning, Glacier County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 17, 1918, to September 30, 1921.

Gace.—Stevens continuous water-stage recorder 100 feet above highway bridge,

‘DISCRARGE MEASUREMENTS.—Made from bridge or by wading.
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CHANNEL AND coNTrOL.—Control is sandstone ledge and boulders ‘40 feet
below gage; shifting. Channel straight 75 feet above and 125 feet below
gage. Banks high and are not overflowed except at extremely high stages.
Two small channels on right bank carry water at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 4.12 feet at
6 p. m. May 26 (discharge, 1,030 second-feet); minimum stage, 0.83 foot
at 8 a. m. November 4 (discharge, 26 second-feet).

"1918-1921: Maximum stage, 4.12 feet May 26, 1921 (discharge, 1,030
second-feet); minimum stage, 0.25 foot September 19, 1919 (discharge, 10
second-feet).

Ice.—Records discontinued during winter.

Diversions.—None.

REcuLATION.—None.

Accuracy.—Stage-discharge relation changed by shifting control. Two rating
curves used; one applicable October 1 to November 6 and April 1 to May
12, well defined between 30 and 700 second-feet; the other applicable May
13 to September 30, well defined between 100 and 1,100 secong-feet. Mean
daily gage height determined from graph of water-stage recorder. Daily
discharge ascertained by applying mean daily gage height to rating table.
Indirect method for shifting control used May 8-12. Records good. )

Discharge measurements of Cut Bank Creek near Browning, Moni., during the year
ending Sept. 30, 1921
[Made by W, A. Lamb)

Gage Dis- . Gage Dis-
Date height | charge Date height | charge
* Feet Sec.-ft. Feet Sec.-ft.
Apr. 25 . 1.85 160 || June 13. .. 3.37 596
May 27 . .. s 3.81 839 || July 28, ooeereomeaeees 1.75 111

Daily discharge, in second-feet, of Cut Bank Creek near Browmng, Mondt., for the year
ending Sept. 30, 1921 )

Day | Oct. | Nov. | Mar. | Apr. | May | June | July
57 49 124 588 208
64 104 123 639 284
69 218 130 598 256
68 159 142 530 225
79 131 182 655 207
02 101 272 811 198
102 95 364 865 C 194
102 89 520 853 %gg
94 81 562 775
85 88 525 709 198
81 102 511 665 186
77 130 421 698 - 173
74 172 343 634 159
68 184 281 665 153
68 205 252 629 151

0 N 3'1:{ -—N 0 records Nov. 7 to Mar, 8, Mar. 12-31, and July 24'to Sept. 30. Discharge interpolated Oct.
and Apr. 22
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Monthly discharge of Cut Bank Creek near Browning, Mont., for the year ending
Sept. 30, 1921

Discliarge in second-feet Run-off
Month
Maximum | Minimum | Mesn | 8¢refeet
102 47 65.7 4,040
43 30 36.8 437
248 49 157 9, 340
985 123 477 29, 300
865 317 565 33, 600
298 111 178 8,120

DRY FORK OF MARIAS RIVER AT FOWLER, MONT.

LocarioN.—Near center of sec. 31, T. 30 N., R. 1 W., at highway bridge one-
fourth mile northeast of railway depot at Fowler, Pondera County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 25 to August 20, 1920; fragmentary.

Gage.—Weight and cable on downstream guardrail of bridge; read by Harry
Kendall.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Gravel bar forms riffle 25 feet below bridge. Stream
makes sharp turn above bridge. Banks high and not likely to be over-
flowed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period April 12 to
September 20, 6.20 feet at 8 a. m. April 14 (discharge estimated, 1,220
second-feet); minimum discharge, no flow July 22 a,nd 23.

IcE.—None during period of record.

DiversioNs.—Practically entire normal flow diverted for irrigation.

REguLaTION.—Water passing this station is largely seepage and waste from
Valier-Montana Land & Water Co.’s irrigation project.

Accuracy.—Stage-discharge relation affected by shifting channel. Three
rating curves used. Gage read to hundredths twice daily. Daily discharge
determined by indirect method April 12 to May 3 and directly for re-
mainder of period. Records poor.

Discharge measurements of Dry Fork of Marias River at Fowler, Mont., during the
year ending Sept. 30, 1920

Date Made by— h(zi?h‘i ol?a%e Date Made by— lgl?ft cl]!):rs;e
Feet | Sec-ft. i Feet | Sec. -ﬂ
Mar, 25 | Heidel and Gerharz 3.52 163 July 31 | W. A.Lamb.__._.____.. 6 3.50
Apr. 12| W, A, Lamb.__________ 3.04 47.2 | Aug. 20 | Ellis and Heidel ........ 52.65 ¢ 3 0
ay 18 | A. H. Tuttle ........... 3.05 23.3

¢ Temporary gage at independent datum.
b Gage height by levels from bench mark.
¢ Estimated.

100120—25{—wsp—526——6
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Daily discharge, in second-feet, of Dry Fork of Marias River at Fowler, Mont., for
the period Mar. 26 to Aug. 20, 1920

June | July | Aug. Day Mar.| Apr. | May | June | July | Aug.
A 4.6 24 1.9 ... 5.3
3.6 [eeooo 7.4 16 M3 |- 4.7
6.4 | ... 14 22 122 ... 4.1

12 ... 8.0 14 46 [o-.- 3.5
18 |aooan 6.5 9.5 26 0.2 3.0
18 .. 6.5 9.0 23 P N F.
22 |- 5.6 5.6 25 I IR
19 ... 6.5 3.6 26 I 1 PR
5.3 ----- 14 5.6 | 26 N .
3.0 [--oees 7.4 52| 21 R A T
80 |- 9.2 4.0 16 L5 |-ceee
4.4 .. 16 3.8} 17 B U,
L5 .. 8.0 6.0 ..._.._ L4 _____
L9 .. 6.5 ) Sy P 3.8 |-caen
2.0 |- 5.9 [ P 50 |._.._-
2.0 |oceeeoe 4.6 |..._..

NoTe.—No record Apr. 1-11 and June 28 to July 19. Discharge interpolated June 25 and Aug. 15-19.

Monthly discharge of Dry Fork of Marias River at Fowler, Mont., for the period
Mar. 25 to Aug. 20, 1920

Discharge in second-feet Run-off

Month 3
Maximum | Minimum | Mean |imacre-feet

224 163 201 2,790
1, 120 36 187 7,050
177 7| 36.4 2,240
343 L] 304 1,830

- 5.0 .0 1,54 36.7
August 1-20. 16 3.0 7.34 291

WILLOW CREEK NEAR DEVON, MONT.

LocaTtion —-In NW.1{ NW. 14 sec. 10, T. 33 N, R. 2 E,, at highway brldge 12
miles north of Devon, Toole County.

DRrAINAGE AREA.—Not measured.

. RECORDS AvAILABLE.—April 18 to September 30, 1921.

Gage.—Wire gage on upstream handrail of highway bridge; read by Mrs. J. R
Garrison.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CcONTROL.—Control formed by riffle of boulders and gravel 75
feet below gage. One channel at all stages. Both banks clean and are
overflowed at gage height of 4 feet. All water goes under bridge until gage
height 7 feet is reached, when entire flat is covered.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 5.5 feet at 8
p- m. July 14 (discharge, from extension of rating curve, 430 second-feet);
minimum stage, water standing in pools May 28 to June 5, June 9 to. July 6,
July 29-30, and August 1 to September 30.

Ice—None during period of record.

Diversions.—No data.

ReGurATION.—NoOne.

Accuracy.—Stage-discharge relation practically permanent except July 7-12,
when it was affected by backwater from dam constructed 700 feet below
gage. Rating curve well defined between 10 and 105 second-feet. Gage
read to tenths twice daily April 18 to July 13; thereafter to half-tenths.
Daily discharge ascertained by applying mean daily gage height to rating
table, except July 7-12, when discharge was estimated. Records good.

CoopPERATION.—Maintained in cooperation with Toole County Irrigation
District.
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Discharge measurements of Willow Creek near Devon, Mont., during the year
. ending Sept. 30, 192 '

Di
-Date Mado by— e | chavee
1 . Feet. | Sec.ft’
Apr. 18 | Tuttle and MacHale ... cceee 0,98 20.8
July 9| G. H. EIis e 1.45 L5

¢ Stage-discharge relation affected by backwater from dam; discharge estimated.

Daily discharge, in second-feet, of Willow Creek near Devon, Mont., for the year
ending Sept. 30, 1921

Day Apr. | May } June July Day Apr. | May | June | July
9.5 15 50
5.9 9.5 35
5.9 9.5 35
59 9.5 5.7
4.8 9.5 4.4
7.0 4.8 | ... 26
9.5 4.8 - LO

20 4.8 .6
26 1.3 .6
20 1.3 .6
15 1.3 .6
12 .8 .6
Q85 ... 2B W] 12 ... .6
Q.85 fouceene [ 2197 29 o] 11 e ofemmeea ]
15 Jcoaceol] 177 N B0 i D e
................ .6

Nore.—No flow May 28 to June 5, June 9 to July 6, July 29-30, Aug. 1 to Sept. 30.

Monthly discharge of Willow Creek near Devon, Mont., for the year ending Sept.
30, 1921 '

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

Maximum | Minimum | Mean-

TETON RIVER AT STRABANE, MONT.

Location.—In SE. 14 NE. 14 sec. 35, T. 25 N., R. 7 W., at highway bridge on
Peebles ranch, at Strabane, Teton County, 16 miles above Chouteau.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—November 26, 1904, to December 31, 1906, and June 1,
1908, to September 30, 1921.

Gace—Chain gage on upstream side of highway bridge, used since March 23,
1911; read by James Peebles. History of previous gages in Water-Supply
Paper 476 and in earlier papers.

DiscuARGE MEASUREMENTS.— Made by wading or from bridge.

CHANNEL AND coNTROL.—Composed of coarse gravel; subject to shift. Several
channels at all stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.59 feet at 4 p. m. May
19, 11 a. m. and 4 p. m. May 20 (discharge, 396 second-feet); minimum
stage, 1.50 feet December 20 to January 9 (no flow).

1908-1921: Maximum stage recorded, 7.8 feet June 21, 1916 (discharge,
3,810 second-feet) ; minimum discharge, no flow December 20 to January 9,
1921,

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

DiveErsions.—Several canals head above station, the largest being the Teton
Cooperative Reservoir Co.’s canal, which diverts water 114 miles above gage.

ReguLaTioN.—Discharge affected by operation of canal head gates.

Accuracy.—Stage-discharge relation affected by drift which lodged under
bridge. Rating curve used October 1 to June 12 well defined between 20
and 250 second-feet. Rating curve used June 13 to September 30, 1921,
well defined between 40 and 250 second-feet. Gage read to hundredths
twice daily. Daily discharge ascertained by indirect method for shifting
control October 1 to June 12 and by applying mean daily gage height to
rating table June 13 to September 30. Records fair.

Discharge measurements of Teton River at Strabane, Mont., during the year ending
Sept. 30, 1921

[Made by W. A. Lamb]

‘ Qage Dis-
Date height charge

Feet Sec.-ft.
23.0

1.4 3
3.13 273
3.02 215

Daily discharge, in second-feet, of Teton River at Strabane, Mont., for the year ending
Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
52 41 1 0 1 1 1 58 217 129 69 46
52 39 1 0 1 1 1 59 268 129 69 46
52 35 1 0 1 1 1 62 270 129 66 46
52 35 1 (1} 1 1 1 66 270 129 66 46
54 15 1 0 1 1 1 70 263 134 66 46
54 6 1 0 1 1 1 85 289 134 66 46
52 2 2 0 1 1 1 117 300 125 66 46
52 2 2 0 1 1 2 168 284 116 66 46
52 2 2 0 1 1 2 91 268 116 66 46
52 1 2 1 1 1 2 117 237 108 66 46
52 1 2 1 1 1 2 113 220 102 62 44
52 1 2 1 1 1 2 111 210 98" 62 4
52 1 2 1 1 12 2 113 210 9 62 44
52 1 2 1 1 26 2 111 216 96 59 44
52 1 2 1 1 26 2 113 221 94 59 44
52 1 1 1 1 26 2 111 232 90 59 44
52 1 1 1 1 26 8 110 232 90 56 44
52 1 1 1 1 26 27 113 226 90 56 44
52 1 1 12 1 26 26 378 221 90 56 44
52 1 0 26 1 26 24 396 221 90 53 44
52 1 0 1 1 26 23 260 218 90 51 44
52 1 0 1 1 1 21 260 218 90 51 44
52 1 0 1 1 1 21 281 218 90 51 44
52 1 0 26 1 1 21 286 218 90 48 44
52 1 0 26 1 1 21 289 208 90 48 44
52 1 0 26 1 1 21 286 193 100 48 44
52 1 0 26 1 1 20 311 169 88 48 47
52 1 0 26 1 1 20 314 147 82 48 47
52 1 0 26 [--uunan 1 37 224 138 78 46 47
52 1 0 ) (N PO 1 59 121 133 75 46 47
50 |oo-.. 0 ) U ) N O, 153 {.eooaoo 75 46 |
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v

Monthly discharge of Teton River at Strabane, Mont., for the year ending Sept. 30,
1921 '

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
54 50 52.1 3,200
41 1 6.6 393
2 (1} .9 55.3
26 0 6.7 412
1 1 1.0 [ 56.5
26 1 7.8 480
59| ° 1 12.5 744
396 58 176 10, 800
300 133 224 13,300
134 75 101 6,210
69 46 57.4 3,
47 44 45.1 2, 680
396 0 57.9 41,800

DEEP CREEK NEAR CHOUTEAU, MONT.

Location.—In SW. 1{ NW. 1{ see. 15, T. 23 N., R. 5 W., at Hugh Robinson’s
ranch, 5 miles southwest of Chouteau, Teton County.

DRrAINAGE AREA.—Not meagured.

Recorps AvainaBLE.—March 24, 1911, to September 30, 1921.

Gaee.—Overhanging chain gage on right bank, 400 feet above house of gage
reader, Hugh Robinson. '

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Bar of gravel 50 feet below gage forms principal
control; shifts occasionally. Channel clean and fairly permanent. Right
bank high and not subject to overflow; left bank may be overflowed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.15 feet at
8 a. m. May 19 (discharge, 490 second-feet); minimum stage, 5.15 feet
August 26 to September 2 (discharge by indirect method, 13 second-feet).

1911-1921: Maximum stage recorded, 10.5 feet Juné 21, 1912 (discharge
by extension of rating curve, 3,050 second-feet); minimum stage, 4.90 feet
July 23-27, 1919 (discharge, 3.0 second-feet).

Ice.—Stage-discharge relation affected by ice.

Driversions.—A few small ditches divert from creek above gage.

REeGuraTION.—NoOne.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
glight change in control. Rating curve used is well defined bewtween 20
and 200 second-feet. Gage read to quarter-tenths once daily. Daily dis-
charge ascertained by applying gage height to rating table except for periods
affected by ice or by shifting control. Indirect method used August 1 to,
September 30. Records good for periods of open channel; others fair.

Discharge measurements of Deep Creek near Chouteaw, Mont., during the year
ending Sept. 30, 1921

[Made by W. A. Lamb]

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
(071 2 U, £.21 19.7 | June 12 el 6.10 122
Apr.22 .. 5.65 51 Aug 28 et 5.14 13.0
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Dbu'ly discharge, in second-feet, of Déep Creek near Chouteau, Mont., for the year
ending Sept. 30, 1921 .

Day Oct, Nov Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
22 31 28 24 35 39 160 44 21 13
22 31 24 24 35 147 44 20 13
22 35 22 24 39 39 147 48 20 14
22 35 22 31 54 39 147 54 20 14
22 39 24 31 48 39 160 44 20 14
22 39 28 28 44 39 173 4 20 14
22 31 24 28 35 104 173 4 20 14
22 .22 28 35 44 147 188 39 18 14
22 24 28 24 48 160 173 35 18 14
22 24 28 24 48 136 147 35 18 16
22 22 26 ‘59 114 136 31 17 16
24 22 24 59 114 124 28 17 16
28 22 22 54 104 114 31 16 16
28 22 22 20 54 7 104 28 16 16
24 24 22 54 87 96 28 16 16
24 28 22 |} 59 80 114 24 16 16
24 31 2 39 54 80 96 24 16 16
24 35 20 54 48 80 96 24 16 16
24 35 50 54 350 87 24 16 16
24 35 46 59 323 80 22 15 14
24 28 42 59 268 72 24 15 14
28 24 39 54 286 72 22 14 14
28 24 20 31 48 251 66 19 14 14
24 28 35 48 251 59 19 14 14
24 31 31 4 . 268 59 19 13 14
26 24 28 28 4 286 59 48 13 14
27 24 19 24 39 286 54 31 13 14
28 24 23 48 31 39 234 48 31 13 14
29 24 28 39 31 39 188 4 13 14
30, 25 28 31 36 39 173 48 28 13 14
31 28 |l 31 35 |ecemaeas 160 | ... 24 13 ...

Nore.—Stage-discharge relation affected by ice Nov. 11-15, 28. Dec. 11-27, 31. Mar. 18-21 discharge
estimated from observer’s notes and temperature records. Discharge estimated Dec. 19-27., Mar. 1 and
11~16. Braced figures show mean daily \discharge for period indicated. No record Jan. 1 to Mar. 1.

Monthly discharge of Deep Creek near Choutlea.u, Mont., for the year ending Sept. 30,
192 '

in second-
Discharge in second-feet Run-off
Month in
Maximum | Minimum | Mean | 2°e-feet
28 22 24.0 1,480
39 19 28.3 1,680
48 | . 2.7 1, 520
54 | eicacanan 30.5 1,880
59 * 3 47.9 2, 850
350 39 157 9, 650
188 44 108 6,430
54 19 31.9 1,960
21 13 16.2 996
18 13 14.6 869

MUDDY CREEK NEAR BYNUM, MONT.

Locartion—In NW. 4 SE. 4 sec. 22, T. 26 N., R. 6 W., 200 feet above mouth
of Blackleaf Creek, and 2 miles above Bynum, Teton County.

DRAINAGE AREA.—82 square miles.

RECORDS AVAILABLE.—May 24, 1912, to September 30, 1921.

GaGE.—Wire gage on right bank since May 20, 1920; read by George F. Miller.
History of previous gages in Water-Supply Paper 476 and earlier reports.

Di1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CcoNTRoL.—Bed composed of sand and gravel; may shift. Left
bank high and not subject to overflow; right bank gently sloping; apparently
one channel at all stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.04 feet
October 13, 14, 22, and 23 (discharge, 2.5 second-feet); minimum discharge,
no flow at times during March, April, May, July, August, and September.

1912-1921: Maximum stage recorded, 6.9 feet June 21, 1916, determined
by leveling from flood marks (discharge from extension of rating curve,
976 second-feet); no flow at times during August, September, and Octo-
ber, 1912; July, August, September, November, and December, 1919;
January, February, and March, 1920; March, April, May, July, August,
and September, 1921.

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

Diversions.—Three small ditches divert above station.

RecuLATiION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 40 second-feet. Gage read to hundredths once daily. Daily dis-
charge ascertained by applying gage height to rating table. Records good.

Discharge measurements of Muddy Creek near Bynum, Mont., during the year
ending Sept. 30, 1921

[Made by W. A. Lamb]

Date Hgiag et Discharge
Feet Sec~feet
A ril%’: ............................................................................. igg e O.g
ay 28 ..o e acemcm—mme e emmmeman . a.
June 18, o ooeiacaan . 2.03 .2
¢ Estimated.

Daily discharge, in second- feet of Muddy Creek near Bynum, Mont., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar. | Apr. | May '| June | July | Aug. | Sept.
1.8 16 Lé 0.0 0.0 0.0 0.2 0.3 0.0 0.0
1.6 1.6 1.6 .0 .0 .0 .3 .2 .0 .0
L6 1.6 1.6 .0 .0 .0 .4 .3 .0 .0
1.6 1.6 1.6 .0 .2 .0 .5 .2 .0 .0
1.8 1.6 1.6 .0 .0 .0 .9 .2 .0 .0
1.6 1.6 1.6 .0 .0 .1 .9 .2 .0 .0
1.6 1.6 1.6 .0 .2 .2 4 .1 .0 .0
1.8 1.6 1.4 .0 .2 .2 .4 .1 .0 .0
1.6 1.6 1.4 .0 .1 .1 .4 .0 .0 .0
1.6 1.6 1.4 1.4 .2 .0 .4 .0 .Q .0
1.6 1.4 1.4 .2 .2 .0 .4 .0 .0 .0
1.6 1.4 14 .2 .2 .0 .3 .0 .9 .0
2.5 1.4 1.4 .2 .2 .0 .3 .0 .0 .0
2.5 1.4 1.4 .0 .2 .0 .2 .0 .0 .0
2.0 1.4 1.4 .0 .2 .0 .1 .0 .0 .0
1.6 14 1.4 .0 .2 .0 1.4 .0 .0 .0
1.6 1.6 1.4 .1 .1 .1 .5 .0 .0 .1
1.4 1.6 14 .2 .1 .1 .5 .0 .0 .1
2.0 1.4 1.4 .0 .1 .3 .5 .0 .0 .1
2.0 1.4 1.4 .0 .1 .1 .4 .0 .0 .0
2.0 1.6 .0 .0 .0 .4 .0 .0 .0
2.3 1.6 .0 .0 .0 .3 .0 .0 .0
2.5 L6 .0 .0 .0 .3 .0 .0 .0
2.0 16 .0 .0 .0 .3 .0 .0 .0
2.0 1.6 .0 .0 .0 .3 .0 .0 .0
2.0 L6 .1 .0 .0 .3 .0 .0 .0
2.0 1.6 .0 .0 .0 .2 .0 .0 .0
16 1.6 .0 .0 .0 .1 .0 .0 .0
2.0 L8 .2 .0 .0 .1 .0 .0 .0
2.0 1.6 .0 .0 .2 .4 .0 .0 .0
1.6 |aeeeeees O D U S, .0 0

NoOTE.—~No records Dec. 21 to Feb, 28.
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Monthly discharge of Muddy Creek near Bynum, Mont., for the year ending Sept.

30, 1921
Discharge in second-foet
Run-off in
Month - acre-feet
Maximum | Minimum | Mean
Qb b e Wi 15 K 2'
Novi el .6 . . A
ocomber L6 14 1,47 58.3
1.4 0 .08 4.92
.2 0 .08 4.76
.3 0 .05 3.07
1.4 .1 .40 23.8
.3 0 .06 3.07
0 0 .00 0
.1 0 .01 .60

BLACKLEAF CREEK NEAR BYNUM, MONT.

Locarion.—In NW. 1{ SE. 14 sec. 22, T. 26 N., R. 6 W., 200 feet above mouth
of creek and 2 miles above Bynum, Teton County.

DRAINAGE AREA.—65 square miles.

RECORDS AVAILABLE.—May 24, 1912, to September 30, 1921.

Gaagre.—Chain gage on left bank, 100 feet west of an abandoned barn; read by
George F. Miller.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Banks fairly high and not likely to be overflowed.
Bed composed of fine sand and gravel. Control a gravel riffle; shifting.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.88 feet at
10.35 a. m. May 7 (discharge, 8.2 seeond-feet); minimum stage, creek dry

October 1-25 and July 5 to September 30.

1912-1921: Maximum stage recorded, 5.85 feet June 21, 1916, determined
by leveling from flood marks (discharge from extension of rating curve, 600
second-feet); no flow several months in 1914, 1918, 1919, 1920, and 1921.

Ioe.—Stage-discharge relation seriously affected by ice.

-Diverstons.—Most of the flow at low stages is diverted above the station for
irrigation.

RecuLaTION.—NoOne,

Accuracy.—Stage-discharge relation permanent for year. Rating curve well
defined below 40 second-feet. Gage read to quarter-tenths once daily
Daily discharge determined by applying gage height to rating table. Records
goad.

Discharge measurements of Blackleaf Creek near Bynum, Mont., during the year
ending Sept. 30, 1921

[Made by W. A. Lamb]

Gage Dis-
Date height charge

Feet Sec.-ft.
8 0.75

APHl 23 et e me e m e ——————— 2,58
May 23... a——- 2.68 a15
June 13 2.52 4,10

@ Estimated.,
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Daily discharge, in secand-feet, of Blackleaf Creek near Bynum, Mondl., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July
0.5 0.4 0.8 0.7 0.2 0.8 0.0
.5 .4 . 1.0 .2 1.0 .0
.5 .7 .1 L0 .1 .7 .1
.8 .9 .2 2.5 .1 .8 .1
L0 .9 .1 16 .1 2.5 foeeeoa
.5 .7 .1 1.6 .2 2.5
.8 .7 .1 .4 8.2 25
.8 .9 .1 L0 2.1 2.1
.8 .9 .1 L0 1.6 2.1
.8 W7 1.6 .8 L7
.8 .7 2.9 .4 1.3
.8 W7 2.5 .2 .9
.8 .7 .1 2.1 .2 .5
.8 .7 1.6 .2 .1
.8 .7 1.6 .1 .0
.8 .7 1.0 .2 .6
.8 .7 2.3 .8 .2 .2
.8 .7 5.5 .8 .1 .2
.8 .7 2.7 .7 .8 .1
.8 .8 L2 .7 .8 .1
1.0 .9 4 2.5 .1
1.0 .9 .2 L6 .1
1.0 .5 .2 .8 .1
.8 .8 .2 .8 .1
.8 B .1 .4 .6
I . 3 N 1.2 .1 .2 D N P
.8 |- .8 .1 .2 L0
5. 1.2 .1 .2 .0
NN 1.8 .1 .4 L0
5L 18 .1 .4 .0 .
................ 5 42N IR 20 PR (R

NOTE.—No records Dec. 21 to Feb. 28. Stage-discharge relation affected by ice Mar. 10-16; discharge
estimated. Creek dry July 5 to Sept. 30.

Monthly discharge of Blackleaf Creek mear Bynum, Mont., for the year ending
Sept. 30, 1921

Discharge in second-feet
Month Run-offin

acre-feet -
Maximum | Minimum | Mean

0.8 0.0 0.13 7.99
Lo .5 .76 45.2
.9 .4 .72 28.6
5.5 N B 48.6
2.9 .1 .96 57.1
8.2 .1 .79 48,6
2.5 .0 .78 43.4
.1 .0 .01 .4
.0 .0 .0 .0
.0 .0 .0 .0

JUDITH RIVER BASIN
JUDITH RIVER NEAR UTICA, MONT.

Locarion.—In NW. 1 sec. 17, T. 13 N., R. 12 E., at private bridge on Noel’s
ranch, 10 miles above Utica, Judith Basin County, and 20 miles from Hobson,
nearest railway station.

DRrAINAGE AREA.—320 square miles.

REecorps AvaiLABLE.—October 1, 1919, to September 30, 1921.

GAGE—Wire gage fastened to downstream handrail of bridge; read by Willis
Noel. .
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Di1scHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—QGravel bar forms low-water control which' has not
shifted since station was established. One channel at all stages. Both
banks are low, wooded, and subject to overflow. ’

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.03 feet at
6.10 p. m. May 28 (discharge, 218 second-feet); minimum stage, 1.03 feet
March 19 to May 7 (discharge, 1.2 second-feet).

1919-1921: Maximum stage recorded, 4.25 feet June 18, 1920 (discharge,
484 second-feet); minimum stage, 1.00 foot November 16 to December 1,
1919 (discharge, 0.5 second-foot).

Ice.—Stage-discharge relation not affected by ice. Springs above gage keep the
stream open.

Diversions.—Several ditches divert water for irrigation above station.

REcULATION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 400 second-feet. Gage read to hundredths twice daily October 1 to
December 31; once daily January 1 to September 30. Daily discharge
ascertained by applying daily gage height to rating table. Records good.
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>

Discharge measurements of Judith River near Utica, Mont., during the year ending
Sept. 30, 1921

o Gage Dis- - Gage | Dis-
Date Made by height | charge || D2te Made by height | charge
Feet | Sec.ft.
Oct. 3 Mar. 4 1.05
Jan. 4 May 12 2.12 66
Feb. 3 June 27 2.12 71

Daily discharge, in second-feet, of Judith River near Utica, Mont., for the year ending
Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. | May | June | July | Aug, | Sept.
19 14 9.2 5.5 3.5 L8 1.2 1.2 148 54 30 14
16| 12 8.8 5.5 3.5 L8 1.2 1.2 155 50 30 147
16| 14 8.8 5.5 3.5 1.8 1.2 1.2 159 50 29 14
16| 14 8.8 55 3.5 1.8 1.2 1.2 148 50 29 14
5| 14 8.5 5.0 3.0 1.8 1.2 1.2 145 49 27 i4
14 13 8.5 5.0 3.0 1.8 1.2 L2 145 49 23 14
14 | 14 8.2 50 3.0 1.8 1.2 L2 1456 49 23 14
4] 14 7.9 4.5 3.0 1.8, 12| 69 141 47 19 14
14| 14 7.6 5.5 3.0 1.8 1.2| 66 136 47 19 14
4] 14 7.6 5.0 3.0 18 12| 62 145 47 14 14
15| 14 7.8 4.5 3.0 1.8 1.2 69 141 47 15 14
14| 13 7.3 4.5 3.0 1.8 1.2 66 1356 47 14 14
14| 12 7.0 4.5 3.0 1.8 1.2 64 135 45 15 14
14| 12 7.3 4.5 3.0 1.8 1.2| 62 141 45 14 14
14 ) 12 7.0 4.0 3.0 1.8 1.2 60 116 44 14 14
14 12 7.0 4.0 3.0 1.8 1.2 58 135 4 14 14
14 12 7.0 4.0 3.0 1.8 1.2 58 138 44 14 14
14| 11 6.7 4.0 3.0 1.8 1.2 60 141 42 14 14
14 11 6.4 4.0 3.0 1.2 1.2| 60 135 42 14 14
12| 11 6.4 4.0 3.0 1.2 1.2 66 155 32, 15 14
14| 11 6.4 4.0 3.0 1.2 1.2 73 132 32 15 14
4| 11 6.4 4.0 3.0 1.2 L2| 87 128 32 15 14
14 11 6.4 4.0 3.0 1.2 1.2 128 100 34 15 14
14| 1 6.1 4.5 2.5 1.2 1.2 | 160 94 34 16 14
4| 11 5.8 4.5 2.5 1.2 1.2 157 88 3 15 14
144 11 6.1 4.0 2.5 1.2 1.2 | 186 77 34 15 14
47 10 5.8 4.0 2.0 1.2 1.2 | 214 87 36 14 12
13| 10 5.8 4.0 2.0 1.2 1.2 218 85 36 14 12
13 9.9 6.1 3.5 1.2 1.2} 206 61 36 14 14
13 9.9 6.1 4.0 1.2 1.2 168 59 36 14 14
14 ... 58 3.5 L2 ... ) i A P 34 14 |eeeeaae

’
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Monthly discharge of Judith River near Utica, Mont., for the year ending Sept.

30, .
i i feot
Discharge in second-fs Run-off
Month in
: Maximum | Minimur | Mean | Tefeet
19 12 14.3 879
14 9.9 12.1 720
9.2 58 7.11 437
5.5 3.5 4.45 274
3.5 2.0 2.95 164
1.8 L2 1. 85 95.3
1.2 1.2 1.20 71. 4
218 1.2 83.8 5, 150
159 59 14 7,380
54 32 42.0 2, 580
30 14 17.6 1, 080
14 12 13.9 827
218 L2 27.1 19, 700

SAGE CREEK AT WINDHAM, MONT.

Location.—In SE. ¥4 sec. 12, T. 15 N, R. 12 E., 150 feet west of highway bridge
on main road one-fourth mile south of Windham, Judith Basin County.

DRAINAGE AREA.—58 square miles.

RECORDS AVAILABLE.—March 16, 1920, to September 30, 1921.

Gage.—Vertical staff; read by A. D. Peters.

DiSCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of clean sand and gravel. One channel
at all stages; straight for 10 feet above and 50 feet below gage. Both
banks fairly high; not likely to be overfiowed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.76 feet at
9 a. m. May 9 (discharge, 10.2 second-feet); minimum stage, 2.16 feet at
6 p. m. April 7 and 9 a. m. April 10 (discharge, 0.1 second-foot).

1920-1921: Maximum stage recorded, 3.55 feet May 12, 1920 (discharge,
50 second-feet); minimum stage, 2.16 feet April 7 and 10, 1921 (discharge,
0.1 second-foot).

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

Diversions.—No data.

Recuration.—No data.

Accuracy.—Stage-discharge relation shifting throughout year, and affected by
dam July 29-30 and August 4 to September 30. Rating curve fairly well
defined between 2 and 8 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table, October 1 to December 31 and June 1 to August 3 (except July 29
and 30) by indirect method for shifting channel March 1 to May 31.
Records fair.

Discharge measurements of Sage Creek at Windham, Mont., during the year ending
Sept. 30, 1921

Date Made by— ]g;’g o, clglrsg-e

&
&

Sec.ft.
Oct. 3| C. 8. Heidel

PPN
&R
Ldadad
[~
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Daily discharge, in second-feet, of Sage Creek at Windham, Mont., for the year
ending Sept. 30, 1921
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Nore.—Discharge estimated July 29-30. No record Jan. 1. to Feb. 28. Stage-discharge relation affected
by backwater from dam Aug. 4 to Sept. 30; discharge not computed.

Monthly discharge of Sage Creek at Windham, Mont., for the year ending Sept. 30,
192

1
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

2.8 1.4 2.23 137
2.5 .8 1.62 96.4
2.2 .4 1.08 66. 4

4.3 .4 1.63 100

4.5 .2 1.78 108

7.8 10 1.91 117

3.3 7 1.49 88.7

3.1 1.3 2.05 126

WOLF CREEK NEAR STANFORD, MONT.

Locarion.—In SE. 4 sec. 26, T. 16 N., R. 11 E,, at buildings on ranch of A. K.
Neubert, 6 miles southwest of Stanford, Judith Basin County.

DraiNaGE AREA—120 square miles (measured on topographic map).

RECORDS AVAILABLE.—March 16, 1920, to September 30, 1921.

Gaae.—Vertical staff attached to upstream corner of right abutment of bridge;
read by A. K. Neubert.

DisCHARGE MEASUREMENT.— Made from bridge or by wading.

CHANNEL AND CoNTRoL.—Sand and gravel, shifting. Banks clean and subject
to overflow.
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EXTREMES OF DISCHARGE.-—Maximum stage recorded during year, 0.93 foot
June 8-9 (discharge, 71 second-feet); minimum stage, pool level July 26 to
September 30.

1920-1921: Maximum stage recorded, 3.35 feet June 16, 1920 (discharge,
322 second-feet) ; minimum stage, pool level July 26 to Septembefr 30, 1921.

Ice.—Stage-discharge relation affected by ice.

Drversions.—Numerous small diversions for lrmgatlon above statlon.

ReauraTion.—None.

Accuracy.—Stage-discharge relation not permanent; affected by shifting

control. Rating curve used October 1 to February 22, well defined between

5 and 15 second-feet. Curve used February 23 to September 30, well
defined between 3 and 10 second-feet. Gage read to hundredths once
daily, with occasional breaks. Daily discharge ascertained :by applying
daily gage height to rating table, except February 23-26, when indirect
method for shifting control was used. Records fafir.

Discharge measurements of Wolf Creek near Stanford, Moni., during the year
ending Sept. 30, 1921 ‘

Date Made by— lg?ggl?t cllx);rsée Date Made by— lg?gglft ;]?aifée

Feet | Sec.-ft. ' Feet | Sec.ft.

Oct. 2| C.8.Heidel..........__ 0.09 10.3 | Mar, 5| G.H.Ellis_...__._.__.. 0.03 4.8

Jan. 3| G.H.Ellis.._._......__ .04 6.7 || May 12 |.__.. U [+ S .08 6.2
Feb. 3 |.__.. L U S, .04 6.9

Daily discharge, tn second-feet, of Wol S( Creek near Stanfoi‘d‘,' Monk., for the year
e

ending Sept. 30, 1921
Day Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June | July
10 8.8 . ...
10 (.. 88| .
10 9 8.8 6.7
10 9.9 8.8 |oeecanen
10 |oooae 8.2 .. .o
6 N 10 82 o)l

OO OO0 OO

ot
S®pen oooee NNNNN NSNS

7.0
7.0
7.0 | et
7.0 8.2 9 5.6 5.0 9.0 30 7.0
7.0 8.2 [ DN 9.0 |eenen 6.3
7.0 8.2 5.6 5.6 |- p> N
£ P— 5.0 | 12 6.3
7.0 8.2
7.0 8.2
7.0 8.2
7.0 8.2
- -- 8.2
8.2
8.2

NotE.—No record for-days on which discharge is not given. No flow July 26 to Sept. 30. Stage-discharge
relation affected by ice Jan. 6~13; discharge not computed.
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MUSSELSHELL RIVER BASIN
MUSSELSHELL RIVER AT HARLOWTON, MONT.

Locarion.—In sec. 26, T. 8 N., R. 15 E., at highway bridge 1 mile south of
Harlowton, Wheatland County.

DrAINAGE AREA.—1,110 square miles.

RECORDS AVAILABLE.—July 11, 1907, to September 30, 1921.

Gages.—Chain gage on upstream side of bridge; read by Marko Simoff and
Athan J. Sackopoulos. Description of earlier gages in previous water-

. supply papers.

DisCHARGE MEASUREMENTsS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; bar or ridge across
stream 75 feet below gage; shifts. Banks fairly high and probably not
subjeet to overflow. One channel past gage at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.52 feet on
June 9 (discharge, 564 second-feet); minimum stage, 2.38 feet September 1
and 2 (diseharge, 5.4 second-feet).

1907-1921: Maximum stage recorded, 7.3 feet (corrected to present datum)
May 27, 1917 (discharge, 4,020 second-feet); minimum stage, stream dry
August 4-11, 1910, and September 10-15, 1919.

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

DiversioNs.—Numerous ditches divert from river and from tributaries above
station.

REguLATION.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
change of control. Two rating curves used during year; one, applicable
October 1 to May 14, is well defined between 50 and 1,000 second-feet;
the other, applicable May 15 to September 30, is well defined between 30
and 1,200. second-feet. Gage read to hundredths twice daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table
except May 7-14 when indirect method for shifting control was used. Dis-
charge not computed November 14 to March 17 on account of effect of
ice. Records good except during period of shifting control.

Discharge measurements of Musselshell River at Harlowton, Mont., during the year
ending Sept. 30, 1921

" [Msade by G. H. Ellis]

Gage Dis- Gage Dis-
Date heisélt charge Date he{lg%n charge
Feet Sec.-ft. ~ Feet Sec.-ft.
3.10 69 || June 25._____ 3.41 152
3.22 100 || Aug. 1...___ 2.88 34.2
3.74 254
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Daily discharge, in second-feet, of Musselshell River .at Harlowton, Mont., for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
65 355 56 29 5 4
65 * 380 79 36 5.4
61 394 2351 25 6.0
54 418 183 24 7.5
54 474 158 23 7.2
61 516 139 20 7.8
91 479 173 18 81

161 502 183 16 81
378 564 164 14 9.8
447 525 151 13 13
342 457 158 12 14
301 406 154 13 16
258 374 154 14 20
242 355 14 26
218 318 170 13 35
297 139 1, 40
215 470 106 12 44
196 355 92 1 45
235 318 81 9.0 45
280 69 8.4 47
249 57 8.4 50
318 215 50 7.5 57
333 183 41 8.1 50
355 167 30 7:8 50
363 142 26 6.0 49
398 131 23 6.0 47
410 117 22 6.9 45
457 92 24 7.8 38
435 79 20 81 35
378 71 18 8.1 18
355 |oceoeonn 18 6.6 | oo

Monthly discharge of Musselshell River at Harlowton, Mont for the year ending
Sept. 30, 1921

l

Discharge in second-feet Run-of
Month in

Maximum | Minimum | Mean acre-feet
OCbODOr . e 61 44 56.7 3,490
November 1-13_ .. e 129 74 104 2, 680
March 18-31___ 150 |. 79 105 2,920
April _____ 157 |. 69 106 6, 310
ay 457 54 259 15, 900
June 564 71 323 19, 200
July. 235 18 103 6, 330
Augu 36 6.0 13.5 830
September- . ... ...o_ooooo.. 57 5.4 28.3 1, 680

CARELESS CREEK NEAR LIVING SPRINGS, MONT.

Location.—In SE. !4 sec. 20, T. 10 N., R. 18 E., at highway bridge three-
quarters of a mile above mouth of West Careless Creek, 3 miles east of
Living Springs, Wheatland County, and 8 miles north of Hedgesville.

DRAINAGE AREA.—18.5 square miles.

RECORDS AVAILABLE.—April 17, 1920, to September 30, 1921.

Gace.—Staff gage on downstream side of left abutment of highway bridge; read
by J. C. Buller.

DiscHARGE MEASUREMENTS.— Made from bridge or by wading.

- CHANNEL AND coNTRrOL.—Bed of stream composed of gravel and shale. Control
50 feet below gage; shifts slightly.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending

September 30, 1920, 1.06 feet at 6 a. m. May 25 (discharge, 67 second-feet);
minimum stage, 0.04 foot August 25 (discharge, 0.2 second-foot).
Maximum stage recorded during year ending September 30, 1921, 0.86
foot at 8 a. m. May 9 (discharge, 46 second-feet); minimum discharge no
flow April 20 to May 7.
1920-1921: Maximum stage recorded, 1.06 feet May 25, 1920 (discharge,
67 second-feet); minimum discharge, channel dry April 20 to May 7, 1921,

Ice.—Stage-discharge relation affected by ice.
DiveErsions.—Several diversions above station for irrigation.
Accouracy.—Stage-discharge relation affected by slight change in control;

affected by ice November 10-18, December 6-31, 1920, March 2, 7, 9, 14,
16, 17, and April 7, 1921. Rating curve applicable April 17 to June 10,
1920, is well defined between 5 and.34 second-feet; that applicable June 11,
1920, to September 30, 1921, is well defined between 1 and 35 second-feet.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table, except from May 9 to
July 10, 1921, for which the indirect method was used. Records fair.

COOPERATION —-—Statlon maintained in cooperation with Hedgesville Comzaercial

Club.

Dzscharge measurements of Careless Creek near Living Springs, Mont., during the

years ending Sept. 30, 1920 and 1921

Gage | Dis- - Gage | Dis-
Date Made by— heiagﬁat charga | D8te Made by height | charge
1920 Feet | Sec.ft. 1921 Feet | Sec.-ft.
Apr. 17 0.50 4.9 || Mar, 3| G.H.Elis...__________ 0.20 1.2
June 5 .73 26.4 || May 11 |._._. (¢ ¢ B, 54 26.8
23 .75 28,4
Oct. 14 .34 3.1

Daily discharge, in second-feet, of Careless Creek near Living Springs, Mont., for
the years ending Sept. 30, 1920 and 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June { July | Aug. | Sept’
2.6 40 | 21 3.5 1.6 | 16 oo 24 39| 7.1 1.8 1.6

1.5 33 |19 3.3 2.2 4.9 40 44| 5.5 L3 1.5

.8 28 |19 2.8 2.2 4.2 49 39| 4.7 .9 1.8

2 27|23 25| 21 3.9| 5| 3| 47! .6 1.8

.3 27 |21 2.2 2.0 3.6 51 311 3.5 .6 1.8

.3 3119 2.8 2.1 3.2 56 27| 3.0 .8 1.5

.2 40 | 16 4.7 2.1 3.6 58 28] 3.3 L5 1.6

.3 45. 15 2.1 2.0 3.2 59 271 4.2 1.4 2.8

.3 46 | 14 2.0 2.1 2.9 59 23| 5.5 W7 2.1

.4 49 | 14 2.2 2.2 2.9 64 26| 4.7 w2 2.1

.6 49 | 12 2.3 2.1 2.6 55 27] 4.2 1.0 2.1

1.5 42 | 11 3.0 2.0 2.3 52 2 3.7] L5 2.1

9.6 44 %.3 2.3 1.9 ‘2.6 52 2341 3.3 L6 2.1

14._. 14 44 .7 2.1 2.0 2.3 55 221 471 L5 2.1
) % U R 18 40| 7.9 1.9 1.8 2.3 49 21| 457 L5 2.1
...... 40 |o.. .| 4.2 L6 |,
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WEST CARELESS CREEK NEAR LIVING SPRINGS, MONT.

Locarion.—In NW. 14 see. 20, T. 10 N., R. 18 E., at highway bridge at Robert
Anderson’s ranch, 214 miles east of Living Springs, Wheatland County,
and 8 miles north of Hedgesville.

DRAINAGE AREA.—20 square miles.

RECORDS AvAILABLE.—April 17, 1920, to September 30, 1921.

Gage.—Vertical staff on left bank fastened to a support of an irrigation flume,
500 feet above highway bridge; read by Robert Anderson.

DIsCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—A gravel riffle 10 feet below gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.70 foot at
7 p. m. July 3 (discharge, 27 second-feet); mihimum stage, ereek at pool
level August 28 to September 30. .

1920-1921: Maximum stage recorded, 0.70 foot July 3, 1921 (discharge,
27 second-feet); minimum discharge, no flow August 28 to September 30,
1921.

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

DiveErsions.—Some irrigation above station.

REGuULATION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined be-
tween 0.5 and 10 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good.

CoopPERrATION.—Station maintained in cooperation with Hedgesville Commer-
cial Club.

Discharge measuremenis of West Careless Creek mear Living Springs, Mont.,
during the year ending Sept. 30, 1921

[Made by G. H. Ellis]

Gage
Date height Discharge
Feet Sec.-ft.
Oct. 14 0.16 a(.5
.3 .31 2.4
.28 1.4

a Discharge estimated.
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MUSSELSHELL RIVER BASIN
Daily discharge, in second-feet, of West Careless Creek mear Living Springs, Mont.,

for the year ending Sept. 30, 1921
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ROBERTS CREEK AT HEDGESVILLE, MONT.

Location.—Near center of sec. 17, T. 8 N., R. 18 E,, at highway bridge 500
feet south of railway track at Hedgesville, Wheatland County.

.DRAINAGE AREA.—300 square miles (measured on topographic map).

REcORDS AvaiLABLE.—March 20, 1920, to September 30, 1921.

Gage.—Wire gage fastened to upstream handrail of bridge; read by A. J.
Jarvis.

Di1sCHARGE MEASUREMENTS.— Made from bridge or by wading.

CHANNEL AND CONTROL.—Stream bed composed of gravel and small boulders;
probably permenant. * Road fills at ends of bridge, which confine stream
in ordinary stages, are occasionally overtopped by floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Sep-
tember 30, 1920, 4.80 feet March 20 and 21 (discharge, 332 second-feet);
stream was at pool stage (no flow) August 25-27 and September 19-22.

Maximum stage recorded during year ending September 30, 1921, 9.15
feet at 2 a. m. June 17 (estimated discharge, 2,290 second-feet); stream
was at pool stage (no flow) January 16, 17, February 16, 17, March 5-15,
August 21 to September 14, and September 22-30. .

1920-1921: Maximum stage recorded, 9.15 feet June 17, 1921 (esti-
mated discharge, 2,290 second-feet); stream was at pool stage (no flow)
August 21 to September 14 and September 22-30, 1920 August 25-27,
and September 19-22, 1921.

Ice.—Stage-discharge relation affected by ice.

Diversions.—None.

REeguration.—None.

Accuracy.—Stage-discharge relation permanent except for period of ice effect.
Rating curve well defined below 60 second-feet. Above gage height 2.5
feet rating curve is determined from measurements of water area and esti-
mates of velocities, Gage read to hundredths twice daily, oftener during
flood periods. Daily discharge determined by applying mean daily gage
height to rating table, except May 9-11, June 8, 17, July 2, 13, and Sep-
tember 21, 1921, when there was considerable change in stage and hourly
method was used. Records of discharge below .60 second-feet are good;
above that are estimates.

Discﬁarye measurements of Roberts Creek at Hedgesville, Mont., during the years
ending Sept. 30, 1920 and 1921

— Gage Dis- . Gage | Dis-
Date Made by- height | charge Date Made by- height | charge
1920 1921 Feet | Secft.
Apr. 17 Mar. 3 0.90 0.33
une 5 ay 2.32 5
J May 10 9
22 11 1.43 26.4
Oct. 13

e Estimated.
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MUSSELSHELL RIVER BASIN
years ending Sept. 30, 1920 and 1921

Daily discharge, in second-feet, of Roberts Creek at Hedgesville, Mont., for the
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NoTE.—Stage-discharge relation affected by ice Dec. 18-25, 1920; discharge estimated.
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Monthly discharge of Roberts Creek at Hedgesville, Mont., for the years ending
Sept. 30, 1920 and 1921

Discharge in second-feet .
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1920
March 20-31 e 332 166 256 6, 090
AP e 318 7.0 51.2 3,050
May. .. 133 2.6 22.7 1,400
June. 16 3.0 5.66 337
July.. 84 .7 6. 55 403
August. 22 0 1.47 0.4
SePtemIber- - . o e eee 1.3 .0 .17 10.1
The period. - i 11, 400
.2 .2 .20 12,3
.2 .1 .19 1.3
6.7 .1 .75 46.1
2.6 .0 1.29 79.3
3.3 .0 1.14 63.3
15 .0 .46 28.3,
6.4 .2 1. 41 83.9
230 .2 12,5 769
681 .3 30.4 1, 810
200 .3 16.9 1,040
1.2 .0 .18 11.1
11 .0 .41 24.4
The year- ... ..o eaeaa 681 .0 5. 50 3,980

FLATWILLOW CREEK NEAR FLATWILLOW, MONT.

Location.—In NE. I see. 19, T. 12 N., R. 25 E., on Flatwillow Land & Live-
stock Co.’s ranch, 12 miles above Flatwillow, Fergus County, and 30 miles
north of Roundup.

DraiNaAGE AREA.—About 195 square miles (measured on 1916 map of Fergus
County). '

RECORDS AvAILABLE.—April 17, 1918, to September 30, 1921. From May 1,
1911, to April 17, 1918, at station 4 miles downstream and below head
works of canal of Flatwillow Carey Aect project.

Gage.—Vertical staff on right bank 4 feet above private wagon bridge; read by
F. W. Henkel and Mrs. Gertrude Western.

DiScHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Stream bed composed of adobe and gravel; current
sluggish. Low-water control is gravel riffle 25 feet below gage; may shift
during high water. Drift, catching on fence just below control causes
slight backwater effect after each high-water period.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 3.30 feet at
4.20 p. m. May 10 {(discharge, 148 second-feet); minimum stage, 0.52 foot -
September 6, 7 (discharge, 3.0 second-feet).

1911-1921: Maximum stage recorded, 9.0 feet at old location June 4-11,
1917, estimated by observer (discharge, 454 second-feet in creek and 500
second-feet additional in canal); minimum stage, 2.1 feet at old location
September 3, 4, 1912 (discharge, 1.0 second-foot).
Ice.—Stage-discharge relation seriously affected by ice.
Diversions.—Several small diversions above gage.

Recurarion.—None.
Accuracy.—Stage-discharge relation affected slightly by drift collecting below

gage and by ice. Rating curve well defined between 5 and 150 second-feet.
Gage read to hundredths once daily. Daily discharge ascertained by apply-
ing gage height to rating table with correction for effect of ice. Indirect
method for shifting control used October 1-5. Records for open channel
good; others fair. '



MUSSELSHELL RIVER. BASIN 87

Discharge measurements of Flatwillow Creek near Flatwillow, Moni., during the
year ending Sept. 30, 1921

+

i s i
Dato |  Madeby— | 020 | Dis || pup Madoby— |05 | e
Feet | Secft.
May 14 2.85 119
June 9 178 56
Aug. 2 .66 7.3

a Stage-discharge relation affected by drift lodged against fence in channel.
b Stsge-dis\charge relation affected by ice.

Daily discharge, in second-feet, of Flatwillow Creek near Flatwillow, Mont., for the
[ year ending Sept. 30, 1921

Day Oct. | Nov.,| Dec. Jan. [ Mar. | Apr. | May | June | July | Ang. Sept.
26 32 32 30 32 21 34 70 44 9.6 5.9,
26 32 33 30 32 21 32 70 42 6.8 6.5
26 31 31 30 32 21 27 71 48 6.8 6.2
26 31 31 30 32 21, 20 66 52° 6.8 7.4
26 32 31 30 32 22 19 - 57 57 7.1 8.0
27 321 30 30 32 21 19 531 52 7.1 3.0

27 32 30 29 32 22 18 47 44 7.4 3.0
27 32 31 29 32, 21 27 43 37 7.7 3.5
27 32 31 28 27 23 32 52 27 7.1 3.8
26 32 31 28 27 24 148 50 26 7.4 7.4
27 32 31 25 27 32 134 47 24 6.8 14
27 - 32 - 30 25 27 36 129 46 22 6.8 15
26 24 30 25 25 30 128 44 21 7.4 16
26 4 30 25 25 33 121 42 19 11 15
26 24 30 30 25 34 110 40 17 14 16
26 24 30 30 27 36 102 44 16 14 16
25 36 30 30 27 38 97 52 14 14 15
25 36 30 30 32 36 89 67 8.8 14 16
25 36 30 30 32 37 87 61 8.0 10 15
28 36 30 30 27 38 97 57 681 10 15
28 36 30 30 27 38 93 53 6.2 14 17
30 36 25 30 26 38 94 46 5.0 13 18
30 36 25 30 27 38 94 44 5.0 13 <19
30 33 25 30 27 37 88 45 5.0 12 20
30 33 | 25 30 26 36 86 44 6.5 12 20 ,
31 33 25 30 27 36 85 43 12 12 19
31 33 30 30 26 37 81 63 74 10 19
31 33 30 30 25 37 80 57 23 5.0 19
31 33 | 30 30 25 36 _7[? 53 14 5.0 19
31 30 30 26 30 42 6.8 6.2 19
32 e 30 30 25 |oceeaeae 78 | 6.5 5.6 [ coeaes

NoTe.—Stage-discharge relation affected by ice Nov. 13-20, ]jec. 12-31, Jan. 1-6, 9-31, Feb. 1-28, Mar.
1, 3, 5-7 and 13-15; discharge estimated for all periods, not computed for February.

Monthly discharge of F’lathllow Creek near Flatwillow, Mont., for the year ending
Sept. 30, 1921

. Disc¢harge in second-feet
- Run-off in
Month . acre-feet
Maximum | Minimum | Mean
32 25 27.7 1, 700
36 24 32.0 1,900
33 25 20.6 1,820
30 25 29.2 1,800
32 25 28.1 1,730
38 21 3L0 1,840
148 18 77.3 4, 750
71 40 52.4 3,120
74 5.0 24.2 1,490
Angust 14 5.0 9.34 574
September. ... ____. e e —e————— 20 3.0 13.2 786
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FLATWILLOW CREEK AT PETROLIA, MONT.

Location.—In NE. 14 sec. 25, T. 14 N., R. 28 E., 2 miles above junction with
Box Elder Creek, 1 mile from Petrolia, Fergus County, and 16 miles from
Winnett.

DraINAGE AREA.—650 square miles (measured on county map).

RECORDS AVAILABLE.—June 11 to September 30, 1921.

Gage.—Vertical staff in three sections; read by John W. Beck, jr.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—One channel at all stages, straight for 200 feet above
but eurved sharply to right just below gage. Control is gravel riffle just
around bend. Left bank high; right bank low and covered with thick brush
and frees.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.0 feet at
6.20 p. m. June 27 (discharge by extension of rating curve, 1,280 second-feet);
minimum discharge, no flow August 12 to September 17.

Ice.—None during period of record.

Diversions.—Numerous ditches divert water above station for irrigation.

RegurLaTiON.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 150 second-feet. Gage read to tenths once daily until August 2;
thereafter to hundredths. Daily discharge ascertained by applying gage
height to rating table. Records fair.

chharge measurements of Flatwillow Creek at Petrolia, Mont during the year
ending Sept. 30, 1921 .

Gage Dis-
Date. Made by— heigit. charge.
Feet. Sec.-ft.
June 11 ) C. 8. Hel@el o oo e ccecmcmemcwcamne—m——aan—————— 2.00 60
Aug. 3| G. H. EBIS . e em e mm e e —m————m e ———— .96 e, 01

¢ Estimated.

Daily discharge, in second-feet, of Flatwillow Creek at Peirolia, Mont., for the year
ending Sept. 30, 1921

Day June | Jul Sept. Day June | July | Aug. | Sept.

o
»
=]
o

538 F8B®
pPoOoOS

(=3 R Y-

Pttt il

(=11

28882 |
cEERE

NotE.—No flow Aug. 13 to Sept. 17.
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Monthly discharge of Flatwillow Creek at Peirolia, Mont., for the year ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
TUD 1130+« o oo e 1,280 0| 1M 6,780
RN s 58 0 21.0 1,290
August. ... emmmmmmm e - 2.0 0 .50 30.7
September e 25 0 7.42 442
The Perioq. - e cmema | e e m e et 8,640

MILK RIVER BASIN
SOUTH FORK OF MILK RIVER NEAR INTERNATIONAL BOUNDARY

Locarion—In NW. 14 sec. 29, T. 37 N., R. 9 W, at Richard Croff’s ranch, just
above Kennedy Coulee, Glacier County, 5 miles south of international
boundary and 30 miles northeast of Browning.

DRAINAGE AREA.—288 square miles (measured on topographic map).

RECORDS AVAILABLE.—April 28, 1905, to September 30, 1921.

Gace.—Stevens continuous water-3tage recorder on left bank 400 feet below site
of gage used since April 13, 1913. Same datum for all stages.

DisCHARGE MEASUREMENTS.—Made from cable 300 feet above gage or by wading.

CHANNEL AND CoNTROL.—Bed composed of clay and small boulders. Growth of
aquatic plants affects stage-discharge relation at low stages during summer.
Banks are high and not subject to overflow, except during extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.48 feet at
1 a. m. April 13 (discharge, 533 second-feet); minimum stage, 1.18 feet at
noon September 7 (discharge, 0.8 second-foot).

1905-1921: Maximum stage recorded, 15.4 feet June 6, 1908, determined
from high-water marks; flood width 850 feet and flood cross section about
2,600 square feet; discharge not computed; minimum discharge, no flow
August 1-8, August 18 to September 2, 1919.

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

DiversioNs.—None.

REeguraTioN.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
change of control during winter. Two rating curves used; one, well defined,
applicable October 1-31; the other, well defined between 5 and 200 second-
feet, applicable April 11 to September 30. Daily discharge ascertained by
applying to rating table mean daily gage height obtained by inspection of
recorder graph, except during periods of ice effect or of shifting control.
Indirect method used October 7-31. Records good.

CooPERATION.—Station maintained in cooperation with United States Bureau of
Reclamation, and Reclamation Service, Department of Interior, Canada.

100120—25t—wsp 526-——7
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Discharge measurements of South Fork of Milk River near international boundary
during the year ending Sept. 30, 1921

— Gage Dis- - Gage | Dis-
Date Made by height | charge | D3t Made by’ height | charge
Sec.-ft. Feet | Sec.ft.
Oct. 12, Apr. 10| A.W. 52,25 114
13.7 24 | W.A. 2,40 146
Nov. 17.9 || May 16 | A. W. 2.35 139
17.2 27| W. AL 2. 51 182
Dec. 2.7 || June 8| A.W. 2,32 134
Jan. 7.3 21 | W. A. 1. 96 62
3.5 July 11 | A.'W, 1.67 26.0
Feb. 6.6 30 | W.A. 1. 55 16.2
Mar. 33.0 || Aug. 12| O.H. 1.43 9.5
gg g 24 | W. A. 1.37 5.2

a Canadian engineers.

b Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of South Fork of Milk River near iniernational
boundary for the year ending Sept. 30, 1921

Day Oct. | Mar. | Apr. | May | June | July | Aug. | Sept.
10.6 |oeooenen 88 81 126 | 43 17.1 2.0
o %0 102 130 | 46 17.8 1.25
L1 oo 91 126 140 | 66 16.4 1.25
12,7 | .. 92 121 43| 74 14.2 1.0
4.1 |oooeeee 93 136 231 | 64 2.7 1.0
14.7 oo 95 175 222 | 48 11.6 1.0
12222 95 237 1511 39 10.5 .9
12.2 33 100 246 133 37 10.0 1.75
12.2 33 103 246 128 | 31 8.9 2.8
111 33 114 208 21 29 8.9 6.5
10.0 33 148 188 02| 26 8.9 9.5
10.0 33 316 188 91| 28 89| 100
10.6 33 396 188 4| 28 89| 10.5
12.2 33 318 176 781 29 84| 1L1
12.7 34 268 148 “| 2 7.8| 1.6

8.5 36 255 136 82 23 7.8 111

6.2 37 240 136 00| 20 7.3 111

17.5 38 228 121 102| 185 7.8 116

16.1 38 243 183 82| 15.6 7.3 | 111

16.8 8 202 396 70| 13.4 6.9 116

16.1 39 164 281 65| 116 7.31 122

18.8 40 164 231 62 9.5 7.8] 122

14.1 41 164 214 59 8.4 6.9 1L1

20 41 143 199 58 9.5 62| 1.6

21 41 112 170 54| 105 62| 127

......... 22 40 03 1871 -.52) 156 5.0 127

22 39 93 178 49/ 23 431 127

| 22 38 93 170 43 22 39| 100

Jo24 38 102 153 411 21 3.5 6.2

| 23 85 104 130 46| 17.8 3.2 5.8
.................................... 18.1 88 |cenon| 128 |.....] 164 P

Nore.—Stage-discharge relation affected by ice Nov. 6 to Apr. 10; data insufficient for computation of
discharge Nov. 1 to Mar. 7; from Mar 8 to Apr. 10 discharge computed from four current-meter measure-
ments, temperature records, and comparison with flow of North Fork of Milk River, Discharge interpo-
lated on account of missing gage heights Aug. 10-11. " :
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Monthly discharge of South Fork of Milk River near tnternational boundary for the
year ending Sept. 30, 1921

/ Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

24 - 6.2 15.0 922
88 33 40.9 1,950
396 88 160 9, 520

396 81 179 "
231 41 97.3 5,790
74 8.4 28.1 1,730
17.8 2.5 8.53 524
September 12.7 .90 7.86 468

MILK RIVER AT MILK RIVER, ALBERTA,

Locarion.—In NE. }{ sec. 21, T. 2 N., R. 16 W. fourth meridian, at Milk River
Alberta.

DRAINAGE AREA.—1,104 square miles (measured by engineers of Department of
Interior, Canada).

Recorps AvarLasLE.—July 1, 1909, to September 30, 1921; prior to January 1,
1912, open-water records only.

Gage.—Stevens continuous water-stage recorder installed June 17, 1919, on
right bank 50 feet above railroad bridge. July 1, 1909, to February 16,
1916, a vertical staff; February 17, 1916, to June 16, 1919, chain gage on
railway bridge.

DISCHARGE MEASUREMENTS.—Made from traffic bridge 100 feet above gage or
by wading.

CHANNEL AND CONTROL.—Bed of stream sand and gravel.. Right bank high
and clean; subject to overflow at extreme stages. Left bank low. Possibly
two channels at extremely low water. Control shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.36 feet
April 3 (stage-discharge relation affected by ice; discharge, 1,619 second-
feet); minimum discharge, 6.2 second-feet February 1 (stage-discharge rela-
tion affected by ice).

1909-1921: Maximum stage recorded, 8.50 feet February 17, 1916 (dis-
charge, 3,467 second-feet); minimum discharge, 0.44 second-foot, December
15, 1919.

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

ReguraTion.—From May 13 to August 20, flow increased by water from United
States Bureau of Reclamation Service St. Mary canal

Diversions.—None of importance.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
shifting control. Four fairly well defined rating curves used as follows:
October 1-16; October 17-31; April 11 to May 5, May 14-21, July 7-23, and
August 28 to September 5; May 6-13, May 22 to July 6, July 24 to August
27, and September 6-30: Daily discharge ascertained by applying to rating
table mean daily gage height obtained from inspection of recorder graph,
except October 17-31 and July 7-23, when chain gage was read, and April 11
to June 10 and August 28 to September 30 when indirect method was used.
Discharge during periods of ice effect, October 23 and Nevember 1 to April
10, computed from discharge measurements, temperature records, and
observer’s notes. Records for open-channel flow, good; others, fair.

CoorEraTION.—Data collected and compiled jointly with Dominion Water
Power Branch, Canada. Prior to October 1, 1920, station maintained by
Reclamation Service, Department of Interior, Canada.
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Discharge measurements of Milk River at Milk River, Alberta, during the year
ending Sept. 30, 1921

o Gage | Dis- - Gage | Dis-
Date Made by- height | charge Date Made by height | charge
,
Feet | Sec.-ft. Feet | Sec.-ft.
Oct. 15| T. Hermann ¢.__._____. 80,95 27,0 (| June 2.51 409
Nov. 12 [..___ [ MO, ¢1.35 24.0 22 2.59 472
Dec. 4 c1.37 24.0 || July 2.19 285
23 ¢1.40 15.0 || Aug. 2.23 311
Jan. 11 c1.76 9.1 2.17 279
Feb. 12 ¢ 2,80 490 1.37 85
Mar. 10 c2. 86 104 1.23 56
23 c2.91 110 121 62
Apr. 278 27 94 21.0
May 6 228 Sept. 81 10. 4
21 608 30 97 30.0

a Engineer, Dominion Water Power Branch, Canada.
b Chain gage reading.

¢ Stage-discharge relatlon affected by ice.

4 Estimated.

¢ Engineer, Reclamation Service, Canada.

Daily discharge, in second-feet, of Milk River at Milk River, Alberta, for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May { June | July { Aug. | Sept.
25 421 21 13.4 6.2 85 278 212 350 350 | 304 1L1
23 371 26 20 11.6 71 689 191 392 345 | 300 8.0
23 40| 37 19.6 | 14.0 37| 1,619 169 439 406 | 293 12.5
24 331 24 19.6 | 17.2 7! 880 218 480 463 | 283 14.0
25 45| 27 180 15.6 45 866 198 468 420 | 283 9.8
25 421 18.8| 18.8} 17.2 89 222 246 524 379 | 283 10.8
25 311 25 17.2 | 14.8 30 140 274 565 366 | 280 13.2
27 26| 18.8] 17.2| 22 73 80 316 453 362 | 277 16.4
28 36| 14.8 7.41 24 58 99 315 429 339 | 267 19.€
29 441 29 11.6 | 32 103 95 322 406 339 | 255 21
29 32| 24 9.2 60 54 236 293 429 319 | 267 22

26 22 11.0| 89 54 280 271 449 319 | 290
27 26 20 122 74 51 510 222 449 323 | 280 24
26 28( 26 14.0| 35 57 701 463 344 | 205 23
27 31| 18.0{ 11.0] 39 50 506 375 463 348 | 165 21
27 31 164 17.2( 23 58 408 285 453 362 | 156 25
28 371 14.8| 164 24 66 375 315 490 352 8 27
33 35 17.2| 17.2| 12.8 71 352 530 339 | 66 30
36 35| 13.8] 17.2| 12.8 80 319 344 542 339 | 59 28
41 33| 10.4( 18.0| 140 78 319 418 512 339 | 48 28
41 41| 15.6| 18.8} 18.8 115 319 865 490 331 38 26
45 42| 16.4| 18.8| 26 107 255 474 468 319 | 34 25
46 32| 156 | 180 31 109 246 402 415 319 | 31 26
48 32| 14.0| 18.8| 58 105 242 368 388 27 25
36 321 122 62 89 239 345 474 297 | 25 24
34 32 9.2 21 119 201 333 358 311 | 23 23
37 36 8.0} 20 119 182 3456 345 322 | 21 22
37 21| 140| 23 140 182 354 341 318 18. 1 27
41 33| 18.0| 22 178 191 358 341 311 4.7 30
41 22] 156| 22 152 204 350 354 311 | 1L7 30
41 [ 14.0| 13.4 207 |o_..__. = Y R, 11| 111 |
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Monthly discharge of Mili .iver at Milk River, Alberta, for the year ending Sept.

30, 1921

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

48 23 32.4 1,990

45 21 33.8 2,010

37 8.0 18.6 1,140

23 7.4 16.9 1,040

89 6.2 34.9 1, 940

207 30 88.0 5,410

1, 619 80 374 22, 300

665 169 319 19, 600

5656 341 442 26, 300

463 297 342 21, 000

304 11.1 152 9, 350

30 8.0 21.5 1, 280

1, 619 I 6.2 156 75, 600

MILK RIVER AT EASTERN CROSSING OF INTERNATIONAL BOUNDARY

Location.—In NE. 14 see. 6, T. 37 N., R. 9 E., at international boundary, 30
miles north of Rudyard, Hill County, Mont., and 37 miles south of Many
Berries, Alberta. :

DRAINAGE ARRA.—2,514 square miles (measured by engineers of Department
of the Interior, Canada).

RECORDS AVAILABLE.—August 7, 1909, to September 30, 1921.. From 1909
to 1912 records obtained by Irrigation Branch, Department of Interior,
Canada; from April 1, 1913, by United States Geological Survey.

Gacge.—Stevens continuous water-stage recorder on left bank, referred to staff
gage in well; zero of gage at elevation 2,698.92 feet above sea level. Re-
corder inspected by Robert L. Connor. For description of previous gages
see Water-Supply Paper 476 and earlier reports.

CHANNEL AND CONTROL.—Bar composed of heavy boulders, gravel, and sand
forms riffle at medium and low stages; shifts frequently.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.15 feet at
11 p. m. April 4 (discharge, 1,770 second feet); minimum stage, 0.41 foot
October 5, 6 (discharge, 8.4 second-feet); smaller discharge probably oc-
curred during winter.

1909-1921: Maximum stage recorded, 9.60 feet April 9, 1917 (discharge
4,860 second-feet); minimum stage, channel reported dry August 3-17,
22, 23, 1914.

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

Diversions.—None.

RecuLATION.—Low-water flow materially increased by water from St. Mary
canal during May, June, July, and August.

Accuracy.—Stage-discharge relation not permanent; affected by shifting con-
trol and by ice. Two rating curves used during year; one applicable Octo-
ber 1-31, fairly well defined; the other, applicable April 1 to September
30, well defined hetween 10 and 500 second-feet. Gage read to hundredths
twice weekly, November 15 to December 31, and once daily, September
9-30. Mean daily gage height, October 1 to November 14 and March 16
to August 23, obtained by inspection of recorder graph. Daily discharge
ascertained by indirect method for shifting control October 1-6, 19-31, and
July 29 to August 24; by applying mean ‘daily gage height to rating table
October 7-18, April 1 to July 28, and September 9-30; by hourly method
April 4, 5, and June 16. Records good April to July; others poor.

CooPERATION.—Station maintained jointly with Dominion Water Power Branch,
Department of Interior, Canada.



94 SURFACE WATER SUPPLY, 1921, PART VI

Discharge measurements of Milk River at eastern crossing of international bound-
ary during the year ending Sept. 30, 1921

— Gage | Dis- — Gage | Dis-
Date Made by height | charge Date Made by height | charge
Oct. 7| McDonald ¢ and Er- | Feet | Sec.-ft. Feet | Sec.ft.
ringtone.___ _.______ 0.42 8.4 (| July 22| E. | L8| 270
25 | H. 8, Price... .72 310 T. - 1.84 | 259
Mar. 9| W. A Lamb__.___..___ 51,20 1103 Aug. 2| W. | 1.84] 283
Apr. 28 | ____ do____._.___. 1.84 264 12 T. - 1.75 | 249
May 31 | T. Hermann a___ 2.15 376 21| E. 0 L09 84
31 | Tuttle and Price... 2.15 369 24 T. - .80 49
June 21 | Grantand Tuttle..___.| 2.32 454 24| E. . .82 51
July 1| T.Hermann____..____. 2.12 352 8ept. 19 | W. 8. MeDonald._..... .46 16.8

a Engineers of Dominion Water Power Branch, Canada.
b Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Milk River at eastern crossing of iniernational
boundary for the year ending Sept. 30, 1921

Day : Oct. Apr. | May | June | July | Aug. | Sept.
P 170 206 | 360 369 | 2
1.2 165 208 357 369 284 26
10.5 254 208 378 412 274 23
9.8 | 1,160 208 382 462 267 20
8.4 1,160 206 412 457 261 17

8.4 690 203 429 462 261 15
9.8 429 225 438 466 258 13
11 251 330 438 466 261 11
13 170 447 520 457 264 9.5
14 203 365 434 443 254 2
17 192 349 398 416 254 37
18 177 365 398 407 248 48
17 211 338 365 386 242 41
17 251 323 378 369 245 35
17 567 204 407 357 261 39
17 672 284 380 342 277 60
18 480 274 666 326 216 27
21 407 312 540 315 197 21
42 342 323 471 315 174 16
43 330 330 298 133 13
39 323 369 466 284 103 12
40 208 434 471 267 76 10
39 or7| 35| 4n¥ 264 6| 10
32 284 495 466 261 49 10
1 274 438 443 258 47 10
o2 258 420 258 44 9.5
o2 254 386 369 277 41 10
30 254 349 349 277 38 22
o2 228 357 |- 330 267 35 19
|25 214 378 349 267 32 17
B S . 374 | 270 30 |eeeeee

Note.—Stage-discharge relation affected by ice Nov. 1 to Mar. 31. Data insufficient to compute dis-
charge. Gage heights unreliable Aug. 25 to Sept. 8; discharge interpolated.

Monthly discharge of Milk River at eastern crossing of international boundary
for the year ending Sept. 30, 1921

i e -feet
Discharge in second-fee! Run-off
Month in

Maximum | Minimum | Mean | acre-feet
(07177 T U e mmmmnann 43 8.4 21.8 1,340
April____ . 1,160 165 365 21,700
May... - 535 203 333 20, 500
........ - 666 330 425 25, 300
________ - 466 258 350 21, 500
__________ . 284 30 177 10, 800
________________________________________________ 60 9.5 21.8 1,300
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MILK RIVER AT HAVRE, MONT.

Locarion.—In SW. 1{ SW. 14 sec. 4, T. 32 N, R. 16 E., at highway bridge at
Havre, Hill County.

DrAINAGE AREA.—Not measured.

Recorps avaiLaBLE.—May 15, 1898, to September 30, 1921.

Gage.—Chain gage fastened to upstream rail of bridge; read by Stephen O’Neal.
Owing to shifting of river bed it has often been necessary to move gage
from one end of bridge to the other, but the datum has not been changed
except when gage was moved to upstream side of bridge July 13, 1920,
and datum lowered 4.00 feet. Staff gage on right bank 20 feet below bridge
and at same datum as chain gage was read July 21 to September 30, 1919.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed of stream composed of fine gravel and sand;
shifts frequently. Both banks are overflowed at high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.05 feet at
9 a. m. April 6 (discharge, 1,450 second-feet); minimum discharge esti-
mated, 0.5 second-foot from measurement of February 6.

1898-1921: Maximum stage recorded, 17.2 feet March 12, 1916 (dis-
charge not determined); minimum discharge, channel dry July 16-18, 1898,
August 16-20, 1904, July 25, August 18-26, 1905, November 16 to Decem-
ber 31, 1906, July 28 to September 14, 1910, and July 29 to August 22, 1914.

Ice.—Stage-discharge relation affected by ice.

Diversions.—None.

ReguraTioNn.—From May 11 to August 20, 1921, a total of 54,900 acre-feet was
added to flow of Milk River through operation of St. Mary canal.

Accuracy.—Stage-discharge relation seriously affected by shifting control and
by ice. Standard rating curve well defined above 60 second-feet. Gage
read to hundredths twice daily May 24 to September 30; once daily during
remainder of year. October 1 to January 31 excluding periods of ice effect
and September 3-30, daily discharge ascertained by applying mean daily
gage height to rating table. Indirect method for shifting control used
April 1 to September 2, except for few scattered days. Records fair.

Discharge measurements of Milk River at Havre, Mont., during the year ending
Sept. 30, 1921

Date Made by— h%?gglft clIJ)alrsge Date Made by— ﬁ{‘g“ﬁt g]?gl.:ge
Sec.-ft.
Oct. 23 36.7
Dec. 16.6
Feb 5.5
i F3
pr.
1,370
- 518
319
527
517
305
305
May ggé
511
485

a Stage-discharge relation affected by ice.
b Estimated.
¢ Engineer of U. S. Bureau of Reclamation.
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Daily discharge, in second-feet, of Milk River at Havre, Mondt., for the year ending
Sept. 80, 1921

Day Oct. | Nov Dec Jan. Apr. | May | June | July | Aug. | Sept.
12 21 51 13| 32| 287| 42| 32| 302 2
8 23 49 13| 984| 20| 417| 455| 322 18
12 30 49 9| 306 281| 38| 46| 353 6
13 30 49 5| 339| 26| 376| 69| 336 12
14 21 42 14 1,000 =219]- 40| 73( 339 10
13 25 36 26| 1,420 28| 301] 62| 254 10
13 20 34 20| 'o90| 26| 395| 32| 267 6
18 18 34 13| 646| B6| 42| 2| 29 7
2 16 32 21| 372| 346| 450| 45| 276 9
18 14 2 20| 342 818| 68| 400| 276 20
14 12 2 19| 32| 57| 470| 04| 265 35
14 10 20 18| 281|- 600| 422 301 259 53
15 10 7 17| 312 496 387| 62| 249 55
15 10 17| 33| 450| 395| 01| 243 53
15 20 16| 496| 383| 404 455| 236 72
15 35 ” 16| 658| 312| d04| 485 243 79
15 36 16| 1,000 298| 778 465! 254 88
14 40 16| 'sii| 376| 730] 383 249 119
21 28 17| 62| 357| 86| 361| o221 108
2 3 17| 512| 400 470! 312{ 169 62
a7 21 14 18| 4s0| 413| 490| 20| 141 32
49 34 18 16| 440 404| 496| 29| 103 22
40 25 15 16| 409| 455| 529 246 85 18
42 26 18| 33| 730| 58| 243 71 17
40 28 1| 368| 745| 470| 2 59 13
38 30 12 13 358) s8] 435 21 56 9
44 40 18] 342 45| 431 287 47 6
39 40 0| 287| 400| 400| 281 39 6
38 4 17 10| 29| 400| 72| 287 34 6
40 47 15 9| 353| 413| 417) 209 29 6
oy I— 14 3 T 413 | . 206 27 |ocem .

Nore.—Stage-discharge relation affected by ice for short periods Nov. 7 to Mar. 31; Nov. 7-15, 24-25,
Dee. 2-13, 31, Jan. 1, 11-15, 17-20, 30, and 31. Discharge computed from discharge measurements, observer’s
notes, and temperature records. » Flow estimated Dec. 14-20 and 24-28.. Data insufficient for computa-
tion of discharge February and March. Braced figures indicate mean discharge for periods indicated.

Monthly discharge of Milk River at Havre, Mond., for the year ending Sept. 30, 1921

Discharge in second-feet
Run-oft
Month in acre-
Maximum | Minimum | Mean feot

49 8 4.7 1, 520
47 10 25.9 1,540
51 |.ooo.- 2.1 1,420
26 5 15.3 941
1,420 284 504 30, 000
818 216 410 25, 200
836 372 472 28, 100
723 223 410 25, 200
August.__ 353 27 196 12,100
September 119 6 32,6 1,940
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MILK RIVER AT MALTA, MONT.

Locarion.—In NW. 1{ sec. 17, T. 30 N., R. 30 E., at old highway bridge at
Malta, Phillips County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 31, 1902, to September 30, 1921,

GagE.—Chain fastened to guardrail on downstream side of bridge; read by
employees of United States Bureau of Reclamation. The gage has been
moved several times to different points on bridge, but datum was not
changed.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed of stream composed of gravel. Partial control
at gage at low water, but principal control is rifle half a mile below gage;
shifts during high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.50 feet
May 14 (discharge, 1,510 second-feet); minimum stage, 0.68 foot September
25, 27, and 29 (discharge, 21 second-feet).

1902-1921: Maximum stage recorded, 20.17 feet March 27, 1918 (dis-
charge, 11,500 second-feet); no flow during periods in 1904, 1905, 1906, and
1910.

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

DiveErsioNs.—Seven irrigation canals, used to irrigate about 25,000 acres of
land, divert water from Milk River and its tributaries between Havre and
Malta.

ReguraTioN.—Part of flood flow is diverted into Nelson reservoir, 14 miles
northeast of Malta, and held for use in irrigation.

Accuracy.—Stage-discharge relation permanent except during period of ice
effect. Rating curve well defined between 100 and 4,000 second-feet. Gage
read to hundredths once daily. Daily discharge ascertained by applying
daily gage height to rating table. Records good.

Discharge measurements of Milk River at Malta, Mont., during the year ending
Sept. 30, 1921

Gage Dis-
Date Made by— height | charge

Feet Sec.ft.
741

2.38 388
3,12 767

Apr. 26 | H. 8. Price........
June 26 | Grant and Tuttle..
July 6 |..... do

100120—25t—wsP 526——8
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Daily discharge, in second-feet, of Milk River at Malta, Mont., for the year ending
Sept. 30, 1921

Day Oct. | Nov. | Mar. | Apr. | May | June { July | Aug. | Sept.
131 230 106 33
110 596 101 31
114 605 96 38
122 640 80 38
128 674 64 35
135 784 44 31
140 764 54 26
149 724 46 28
159 664 44 30
152 519 4 33
144 122 44 33
135 86 46 36
144 482 36 35
142 429 36 29

65 210 38 28
51 360 44 31
91 510 48 29
96 659 48 28
395 59 28
110 175 77 28
596 66 61 26
567 140 48 23
371 42 25
149 301 36 i3
69 35 21
421 286 35 23
491 181 33 21
347 159 35
114 103 31 21
172 96 33 35
........ 110 33 |aia

NoTe.—Stage-discharge relation affected by ice Nov. 7 to Mar. 26; discharge not computed. Discharge
interpolated because of missing gage height June 5, 30, July 4, 16, 17, Aug. 2, and Sept. 8 and 9.

Monthly discharge of Milk River at Malta, Mont., for the year ending Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Mirimum | Mean
October o o e 744 42 105 6, 460
November 1-6. . 64 59 60.2 716
March 27-31. - 66 185 1,830
April e - 1,670 61 533 31,700
May.-. - 1, 510 118 485 29, 800
JURe . - et ecmeaaan - 5 51 190 11, 300
July..... . 784 66 374 3
August.___ . 106 31 50.9 3,130
September -« am 38 21 20.0 1,730

NORTH FORK OF MILK RIVER ABOVE OUTLET OF ST. MARY CANAL, NEAR BROWNING, MONT.

Locarion.—In SW. 14 sec. 16, T. 37 N., R. 11 W, on Blackfeet Indian Reserva-
tion, 114 miles above outlet of canal, 3 miles south of international boundary
and 30 miles north of Browning, Glacier County.

DRAINAGE AREA.—60 square miles (measured on topographic maps).

REcorps AvAILABLE.—June 20 to August 20, 1921. Station maintained during
period when St. Mary canal is in operation.

GaGE.—Stevens continuous water-stage recorder on left bank, referred to staff
gage outside of gage well.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL—One channel at all stages. Banks high, not subject
to overflow., Control is grayel bar; subject to shift.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
" 1.02 feet at 8.30 a. m. July 3 (discharge, 24 second-feet); mlmmum stage,
0. 58 foot at 10 p. m. July 20 (discharge, 7.9 second-feet).

RecuLATION.—None.

Diversions.—Practically none.

Accuracy.—Stage-discharge relation affected by shifting control. Rating curve
poorly defined. Mean daily gage height determined from inspection of
recorder graph. Daily discharge ascertained by applying mean daily gage
height to rating table June 20 to July 13; for remainder of period, discharge
ascertained by indirect method for shifting control. Records fair.

CoorErarion.—Station maintained jointly with Dominion Water Power Branch,
Department of Interior, Canada.

Discharge measurements of North Fork of Milk River above outlet of St. Mary canal;
near Browning, Mont., during the year ending Sept. 30, 1921

Gage Dis- - Gage | Dis-
Date Made by— height | charge | D&e Made by height | charge
Feet | Sec.-ft. Feet | Sec. -ﬂ
June 20 0.72 13.5 || Aug. 4 | A. W, P. Lowrie. 0.66
July 12 .63 10.3 13 | O. H. Hoover a___ .67 12. 4
-30 .67 10.8

@ Engineer, Dominion Water Power Branch, Canada. o

Daily discharge, in second-feet, of North Fork of Milk River above outlet of St. Mary
canal, near Browning, Mont., for the period June 20 to Aug. 20, 1921

Day June | July | Aug. Day June | July | Aug. Day June | July | Aug.
1.7 10.7 10.3 1.0 13.5 8.2
13.9 10.0 10.7 1.0 12.8 8.2
18.6 9.6 10.7 1.7 12.8 8.2,
15.0 9.6 10.3 1.7 12.8 8.6
12.8 9.6 10.0 11.4 12.4 9.3
12,1 10.0 9.6 11.0 12.1 | 12.8
1.7 10.0 9.3 11.4 1L7 | 1.7
1.7 10.3 9.3 1.7 L4 1.0
10.7 10.0 8.9 12.1 1.4 10.7
10.3 10.7 8.9 12.1 11.7 %g g

Monthly discharge of North Fork of Milk River above outlet of St. Mary canal, near
Browning, Mont., for the period June 20 to Aug. 20.

Discharge in second-feet
Run-off in
Month acre-feet
Mazimum | Minimum | Mean
June 20-80. . 13.5 11. 4 12. 4 271
July. 18.6 8.2 10.8 664
August 120 e 12.1 9.6 10.8 428
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NORTH FORK OF MILK RIVER NEAR INTERNATIONAL BOUNDARY

Locamon.—In NE. 1 sec. 11, T. 1, R. 23 W. fourth meridian, 300 yards above
highway bridge at Peters ranch, 2 miles north of international boundary,
and 18 miles east of Kimball, Alberta.

DrAINAGE AREA.—101 square miles (measured on topographic maps).

RECORDS AVAILABLE.—January 1, 1913, to September 30, 1921. July, 1909, to
December, 1912, records obtained by Irrigation Branch, Department of
Interior, Canada, 2 miles downstream; May, 1911, to December, 1912,
records obtained at Alexander Dubray’s ranch, 2 miles south of international
boundary.

Gage.—Stevens water-stage recorder on left bank, referred to chain gage outside
well; inspected by Charles Barnett.

DiscHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND cONTROL.—Bed of stream at gage, and prineipal control composed
of clay and small boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.17 feet at
6.30 p. m. June 20 (discharge, 473 second-feet); minimum flow, 6.0 second-
feet January 29 (stage-discharge relation affected by ice).

1909-1921: Maximum stage recorded, 4.14 feet May 8, 1920 (discharge,
1,070 second-feet); minimum discharge, 5 second-feet February 12, 1916
(stage-discharge relation affected by ice).

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

Diversions.—None.

ReGuLaTiION.—During May, June, July, and August 54,920 acre-feet was turned
into river above station by St. Mary canal.

Accuracy.—Stage-discharge relation not permanent; affected by ice November
6 to April 8 and by shifting control May 17-27 and August 26 to September
30. Five well-defined rating curves used; October 1-13, October 14 to
November 5, April 9 to May 27, May 28 to August 30, September 1-22, and
Séptember 23-30. Mean daily gage height October 1-13, April 10 to August
30, and September 23-30 (except several days in July and August when
clock stopped) ascertained from inspection of recorder graph. Chain gage
read to hundredths once daily October 14 to April 9 and September 2-21.
Daily discharge ascertained by applying mean daily gage height to rating
table except for periods of ice effect and of shifting control. Records fair.

CooPERATION.—Station maintained jointly with Dominion Water-Power Branch,
Department of Interior, Canada.

Discharge measurements of North Fork of Milk River near international boundary
during the year ending Sept. 30, 1921

- Gage Dis- _ Gage | Dis-
Date Made by height | charge | D8te Made by height | charge
Feet | Sec.-ft.

Oct. 7| A.W.P.Lowries_____ 1.27 13.7 || May 16
Nov. 6| T. Hermann s___ _-| 1.39 18.3 27
14.2 || July 11

11. 5 30

7.6 || Aug. 12

8.2 13

1.5 15

11.2 24

3L0 25

Apr. 9 |..._. U [0 S, 1.63 42.0 || Sept. 23

@ Engineer, Dominion Water-Power Branch, Canada.
& Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of ‘North Fork of Milk River mear international
boundary for the year ending Sept. 30, 1921

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

13.4 | 160 14.2 81 8.0 14.8 100 27 272 354 | 323 o9, 7

13.4 | 152 | 140 7.8 7.81 16.0 352 38 303 358 | 320 10.0

13.4 | «16.1 | 118 | 10.9 8.0 16.0 127 34 318 385 | 320 610. ¥

13.8 | @172.0 | 120 120 6.9 17.2 294 28 315 368 | 318 10.3

13.0| 18.0| 14.0 7.6 7.0 11.3 a6l 36 318 354 | 315 210.0

13.4 | 18.4| 12.0 8.0 7.6 | 10.5 28 39 323 351 | 312 a9, T

13.8| 17.6 | 12.0 8.3 80| 120 41 320 351 | 306 9.2

13.8 | 17.0 | 12.0 9.3 7.8 1.8 433 46 320 351 | 300 9. 8

14.2 | 16.0{ 11.6 7.7 1.6 9.8 42 43 329 348 | 205 10.3

14.21 15.6 | 124 10.9| 140! 111 26 36 345 345 | 306 a11.3

14.2| 144 120| 10.2| 16.4| 113 56 31 374 342 ja281 12.2

14.2] 14.0| 120 9.8 148 12.8 143 32 382 338 | 256 s11.9

150 | 13.2 | 12.4 87| 16.8 | 11.3 208 78 411 338 | 159 sil. 6

1481 140} 13.2 80| 148 120 91 175 424 338 | 118 1.3

a]15.9 | 14.4 | 4.4 85 10.9| 152 62 178 428 338 | 69 4]0. 8

217.0 | 15.6 | 11.8 7.8 7.0 14.0 54 191 424 | @332 | o46 10.3

18.0} 152} 115 80| 7.0 12.C 56 198 424 | 9326 | 231 a9, 8

¢18.0 | 16.0 | 10.7 9.8 6.9 17.6 53 201 454 320 | 224 9.2

180 160} 10.7 | 10.9 6.9 26.0 56 232 454 320 | =18.7 a8.9

20 . %17.9 | 15.6{ 10.0 9.8 82| 2.0 43 188 464 | 320 | 218.7 8. 6
b3 e17.7 | 17.2 9.8 871 1.6 | 19.6 42 180 459 | e319 | 20,0 8.4
22 o 176 | 152 10.2 6.9 10.5| 22.0 41 178 407 | 9319 | 218.0 7.6
23 . 8170 | 15.2 8.9 7.8 18.4| 25.0 38 180 392 | 4318 | ¢16.8 6.9
24 . 16.4 | 15.2 7.8 14.2| 188 26.0 29 175 385 318 | 15.4 8.0
25 . ¢16.8 | 13.6 80 128| 196 29.0 25 209 371 318 | 1.9 8.0
26l 17.2| 14.0 85| 1.3 2L0| 26.0 24 227 354 315 9.6 7.8
b1 GO %17.6 | 1.4 701 12.8 1 15.2| 240 24 219 354 318 9.8 8.0
28 . a18.0 | 14.4 7.5{ 14.0| 148 | 3L0 29 225 358 318 9.0 8.6
20 . 18.4 1 14.0 7.4 6.0 50.0 32 228 354 318 9.3 9.3
30 ol al7.6 | 14.0 7.9 8.2 60.0 32 354 320 9.6 9.0
;3 216.8 | ._.... 8.9 8.0 75,0 foeoeeo. 255 |- 326 | 9.3 |____...

s (Rage height missing; discharge estimated or interpolated.

Nore.—Discharge ascertained by indirect method May 17-27 and Aug. 26 to Sept. 30; by hourly method
Apr. 12, 13, and May 13. Stage-discharge relation affected by ice Nov. 6 to Apr. 8; discharge ascertained
from current-meter measurements, observer’s notes, and temperature records.

Monthly discharge of North Fork of Milk River mear international boundary for
) . the year ending Sept. 30, 1921

Discharge in second-feet
Bun-off in
Month acre-feet
Maximum | Minimum { Mean
18.4 13.0 15.8 972
18. 4 13.2 15. 4 916
14. 4 7.0 10.9 670
14.2 6.0 9. 46 582
21.0 6.9 1.7 650
75 9,8 21.6 1,330
352 24 67.5 4,020
255 27 135 8,
464 272 373 22, 200
385 315 335 20, 600
323 9.0 138 8, 480
12.2 6.9 9. 55 568
464 6.0 95.7 69, 300

BEAVER CREEK NEAR HAVRE, MONT.

LocaTioNn.—5 miles southwest of Havre and 2 miles south of old buildings at
Fort Assinniboine, on military reservation, Hill County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 4, 1918, to September 30, 1921.

Gage.—Vertical staff fastened to cottonwood tree on left bank, 100 feet upstream
from broken down footbridge over creek; read by W. E. Wiltner.
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DiscEARGE MEASUREMENTS.—Made by wading at gage.

CHANNEL AND coNTROL.—Bed composed of gravel. Control is ford 50 feet
below gage.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 2.00 feet at
9 a. m. July 3 (discharge, 152 second-feet); minimum stage, 0.42 foot Sep-
tember 8 (discharge, 0.8 second-foot).

1918-1921: Maximum stage recorded, 4.90 feet July 13, 1920 (discharge,
computed by logarithmic extension of rating curve, 500 second-feet); mini-
mum stage, 0.22 foot June 26-28, 1919 (discharge, 0.1 second-foot).

Ice.—Records discontinued during winter.

DivErsions.—Some small diversions above station.

RecGuraTiION.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined between 3 and 90 second-feet. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records fair.’

Discharge measurements of Beaver Creek near Havre, Mont., during the year ending
Sept. 30, 1921

Gage | Dis- - Gage | Dis-
Date Made by— height | charge Date Made by- height | charge
Sec.-ft. Feet | Sec-ft.
26,7 || June 13 | H. 8. Price..eo ... 0.82 13.1
33.8 || July 13 | Grant and Tuttle...._. .98 25.1
28 2 Aug. 25 | E.L.Grante oo .52 3.1

Daily discharge, tn second-feet, of Beaver Creek near Havre, Mont., for the year
ending Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July { Aug.| Sept.

22 25 7.8 18 1.4 44119 25 38 11

20 24 4115 1.4 41 | 34 27 12 11
20 23 | 140 11 1.4 38121 22 7.8 8.5
22 | 112 9.8 1.4 40 | 20 17 7.0 8.5
32 21| 98 .9.0 1.1 40 | 16 15 6.6 7.8
39 20 76 8.5 1.1 39113 14 5.2 7.8
43 20| 50 8.1 1.0 39|11 12 4,2 7.0
47 25| 42 7.8 .8 411 9.8 9.81 4.0 7.C
90 221 38 7.8 1.2 31411 9.8 3.1 7.0
7 19| 33 7.0 5.2 30| 9.8| 10 2.3 7.C
) % SRR N, 66 181 29 7.0| 12 30| 9.8 27 1.7 6.3
2. .. 23 57 171 26 6.3 7.8 2] 81 32 1.7 7.C
ol 52 141 25 55 7.8 261 6.6 21 1.7 7.€
14 .o 36 50 13| 45 4.8 8.1 261 59| 16 1.7 8.8
) 1. JO, 36 46 15| 45 3.7 8.5 25] 6.6} 14 1.7 88
23 oo 13 1.7 fecman

Monthly discharge of Beaver Creek near H Zalvre, Mont., for the year ending Sept. 30,
19

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

Maximum | Minimum | Mean

36 18 25.9 7¢
90 20 39.7 2,440
34 59 16.7 094
140 7.4 34.2 2,100
38 1.7 7.41 45¢
12 .8 6.03 35¢

- 7,320
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LITTLE BOXELDER CREEK NEAR HAVRE, MONT.

LocaTtioNn.—At Kinsella’s ranch, 26 miles southeast of Havre, Hill County.

DraiNnage AREA.—Not measured. )

RECORDS AVAILABLE.—June 8, 1919, to September 30, 1921. At PX ranch
3 miles below from May 4, 1918, to May 22, 1919. Discharge at two sta-
tions not comparable. June 8 to September 30, 1919, discharge measure-
ment only. '

Gage.—Vertical staff with enamel face on left bank 200 feet east of house of
Lawrence I. Kinsella, who reads gage. Gage washed out July 13, 1920;
reestablished at different datum.

DisCHARGE MEASUREMENTS.—Made by wading:

CHANNEL AND coNTROL.—Bed of stream composed of cobblestones and gravel.
Banks are low and subject to overflow at high stages. Right bank covered
with brush; Control is cobblestone and gravel bar 30 feet below gage;
shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending Sep-
tember 30, 1920, 1.90 feet May 11 (discharge, 49 second-feet); minimum
stage, 0.82 foot October 5-10, 16—20, 26-28, November 6-11, 22-30 (discharge
0.4 second-foot).

Maximum stage recorded during year eﬁdmg September 30, 1921, 1.72
feet at 7.30 p. m. July 4 (discharge, 38 second-feet); minimum stage, 0.52
foot October 1-5, 17, and 18 (discharge, 0.9 second-foot).

1919-1921: Maximum stage recorded in 1920; minimum stage recorded
in 1919.

Diversions.—Several small diversions 4bove gage.

ReaurLaTION.—None.

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

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
ghifting control. Two rating curves used; both well defined between 1 and
10 second-feet; one applicable October 1, 1919, to July 12, 1920, and other
applicable from July 14, 1920. Gage read to hundredths once daily. Daily
discharge ascertained by applying gage height to rating table previous to
April 1,1921; indirect method used April 1 to September 30, 1921. Records
poor.

Discharge measurements of Little Boxelder Creek mnear Havre, Mont during the
years ending Sept. 30, 1919-1921

Dis- Ga| Dis-
Date Made by— height | charge Date Made by— height | charge
1919 Feet | Sec.-ft. 1920 Sec.-ft.
Apr.25¢ | Tuttle and Edwards_..[ 117 53 || Aug. 13 Lo
ay22¢ | R. F. Edwards__..__.. .98 1.2
June 8 ... .doo. ..o .88 1.0 1921
Apr. 29 10.4
1920 June 10 6.6
May 13 | R. F. Edwards........ 1.60 3L4 || July 13 8.8
July 14| H. 8. Price..cceeee. .. 5,94 9.5 || Aug. 4.5

& Measurement 3 miles below present site.
b Datum changed; gage washed out July 13, 1920,
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years ending Sept. 30, 1920 and 1921
Nov.

SURFACE WATER SUPPLY, 1921, PART V1
Oct.

Day

Daily discharge, in second-feet, of Little Bozelder Creek mear Havre, Mont., for the

104

1920-21

) R,

2..
3..
4.

6o

2L e

B e ————
16, s

Discharge interpolated July 13, 1920.

Nore.—Stage-discharge relation affected by ice Dec. 7, 1919, to Mar. 20, 1920, and Jan. 1 to Mar. 26,

1921; discharge not computed
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Monthly discharge of Litile Bozxelder Creek near Havre, Mont., for the years ending
ending Sept. 30, 1920 and 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
1.2 0.4 .56 34,4
L8 .4 .61 36.3
20 12 15.1 320
25 12 19.8 1, 180
49 11 26. 1 1, 600
14 5.7 8.22 489
9.5 .9 3.17 195
1.4 .7 .87 53. 5
1.6 .7 .96 57.1
1.8 .9 1.25 76.9
1.6 1.4 1. 45 86.3
L6 L1 1.45 89 2
3.6 2.6 2.86 28.4
43 3.8 14.4 857
32 9.1 16.5 1,010
9.9 2.8 5.25 312
38 2.8 11.5 707
7.4 2.9 4,27 263
6.9 2.6 4.06 242

CLEAR CREEK NEAR BEARPAW, MONT.

LocaTioN.—In see. 35, T. 30 N., R. 17 E., 200 feet below mouth of Wind Creek,
25 miles southeast of Havre, and 8 miles north of Bearpaw, Blaine County.

DraINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 4, 1918, to September 30, 1921; fragmentary.

Gage.—Wire gage on right bank opposite observer’s house and 400 feet below
highway; read by William Ross.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge.

CHANNEL AND CONTROL.—Bed composed of cobblestones and gravel. Control
30 feet below gage; slightly shifting. One channel at all stages. -

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 1.96 feet
April 16 and May 7 (discharge, 46 second-feet); minimum stage, 0.76 foot
March 5 (discharge, 0.8 second-foot).

1918-1921: Maximum stage recorded, 2.31 feet May 10, 1920 (discharge,
79 second-feet) ; minimum discharge, no flow July 12 to September 30, 1919,

Ice.—Station not operated during winter.

Diversions.—No data.

ReeuLaTION.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 5 and 30 second-feet. Gage read twice weekly with
occasional readings additional. Daily discharge for days when gage was
read ascertained by applying gage height to rating table; discharge for other
days not computed. Records fair.

Discharge measurements of Clear Creek near Bearpaw, Mont., during the year
ending Sept. 30, 1921

Gage | Dis- . Gage | Dis-
Date Made by— height | charge || D2te Made by- heieht | charge
. Feet | Sec.-ft. Feet | Sec-ft.
Apr. 20 | W, A. Lamb_____._____ 1. 56 22.6 || July 13 | Grant and Tuttle....__ 1.35 135
June 10 | H. S. Price. ... 1.22 10.2 || Aug. 8| E.L.Grant_________.__ 1.05 5.2
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Daily discharge, in second-feet, of Clear Creek near Bearpaw, Mont., for the year
ending Sept. 30, 1921

Day - Mar. | Apr. | May | June | July | Aug. | Sept.

FORT BELENAP CANAL NEAR CHINOOK, MONT.

Locarion.—On line between secs. 20 and 21, T. 33 N., R. 18 E., at highway
bridge three-fourths mile below head gates of canal on Milk River, 1 mile
north of Lohman, and 8 miles west of Chinook, Blaine County.

RECoRDs AvArLABLE.—June 21, 1903, to September 30, 1921.

Gage.—Stevens eight-day water-stage recorder installed May 19, 1921, on up.
stream side of bridge, referred to staff gage on downstream pile of left abut-
ment. Staff gage read by Jerry Keller. For description of older gages, see
previous water-supply papers.

DISCHARGE MEASUREMENTS.—Made from gaging bridge 1,000 feet above gage
or by wading.

CHANNEL AND CONTROL.—Bed composed of heavy elay. Check weir 1 mile
below causes backwater when in use. Backwater also from aquatic plants
during later part of irrigation season.

Accuracy.—Use of check weir changes stage-discharge relation. Two rating

) curves used; one applicable May 4 to June 15 (check weir in place), fairly
well defined between 32 and 70 second-feet; other applicable June 16 to
September 30, fairly well defined between 18 and 80 second-feet. Daily
gage height from inspection of recorder graph, May 22 to August 26, except
August 18-21; other gage heights from staff-gage readings. Daily discharge
ascertained by applying mean daily gage height to rating table except for
few days when hourly method was used.
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Water in Fort Belknap canal is diverted from north bank of Milk River in
SE. 4 sec. 20, T. 33 N., R. 18 E., to irrigate lands on north side of river. Water
can be wasted into Lodge Creek north of Chinook, 8 miles below head gates.
Check gates erected in the main canal to divert water into laterals often cause
back water for several miles above and, as these gates are put in under a variety
of conditions, velocities during the season differ widely at same gage height.

Discharge measurements of Fort Belknap canal near Chinook, Mont., during the
year ending Sept. 30, 1921

__ Gage Dis- - Gage | Dis-
Date Made by height | charge || L®0® Made by height | charge
Feet | Sec.-ft Feet | Sec.-ft.
May 4| H. 8. Price..caooaooo 1.88 37.1 || June 22 | Grant and Tuttle.__.__ 2.46 74
..... Ao oo 2.44 66 July 4 LG 1.96 45.6
19 | Tuttle and Parker a. 2.27 58 12 1.79 34,1
24 . 8. Price...... 2.20 51 19 1..97 49.0
June 2| A.H. Tuttle.. 219 | 258 27 1.66 3.5
8 | Tuttle and Price.- 2.20 53 Aug. ¢ 1. 69 31.4
14 { H. 8. Price.... 2.22 57 22 1.46 4.6
16 | A.H. Tuttle......___. 2.38 72 26 130 20. 5

a Engineer, U. 8. Bureau of Reclamation.
b Possibly in error owing to meter trouble.
¢ Trouble with plants in canal.

Daily discharge, in second-feet, of Fort Belknap canal near Chinook, Mont., for
the period May 4 to Sept. 24, 1921 '

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
49 49 31 15 52 71 37 28 16
51 32 14 58 79 42 25 16
48 50 31 14 56 77 45 27 16
49 50 32 14 55 72 48 27 16
652 50 27 14 55 78 52 27 16
52 48 26 13 55 78 52 27 16
52 48 28 14 52 74 53 24 16
51 41 30 15 53 68 45 22 16
51 39 30 16 53 58 35 21 16
53 38 31 16 50 54 36 19 [-oo.oo
62 36 31 16 50 53 36
53 37 30 16 49 56 34
53 35 31 16 49 55 37
54 35 30 16 50 52 34
55 37 30 16 51 51 31
49 | .- 32

NoTE.—Boards removed from check weir below gage, June 156. Daily discharge ascertained by hourly
method, June 4, 10, 11, 16-19, 23, July 8, 23, 29, and Aug. 16. Canal closed Sept. 25-30.

Monthly discharge of Fort Belknap canal near Chinook, Moni., for the period
May 4 to Sept. 24, 1921

Discharge in second-feet
Month Run-off in

acre-feet
Maximum | Minimum | Mean

May 48l e - 76 38 66.7 3,150
DI e e e oo e e e m e e e cemmmmmeammm—m—me 79 48 58.7 3, 490
b 53 31 41.7 2, 560
AUgUSt o e, 32 15 26.0 1, 600
September 1-24_ . ... - 16 13 15.4 733
The period. .. .| e e e mm e o[ ae .—- 11, 500
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NEW PARADISE VALLEY CANAL NEAR CHINOOK, MONT.

Location.—In NW. 14 sec. 5, T. 32 N., R. 20 E., 500 feet above siphon, 114
mijles below head gates, and 6 miles southeast of Chinook, Blaine County.
RECORDS AVAILABLE.—June 12, 1920, to August 13, 1921. During 1920 records
obtained at site 200 feet below head gates. : ‘

Gace.—Stevens eight-day water-stage recorder on right bank, referenced to
staff gage.

DisCHARGE MEASUREMENTS.— Made from gaging bridge just above gage or by
wading.

CHANNEL AND CoNTROL.—Bed composed of heavy clay with some gravel; sub-
ject to slight erosion at high stages. Control for open channel located at
siphon 500 feet below, but check gates 2 miles below cause backwater when
in use.

Accuracy.—Stage-discharge relation unstable; subject to sudden changes due to
variation in checks and quantity of water diverted above them. Rating
for open channel poorly defined. Mean daily gage height ascertained from
inspection of recorder graph. Daily discharge ascertained by indirect
method or hourly method except for 20 days when mean daily gage height
was applied to rating table. Records fair.

Canal diverts water from right bank of Milk River in NW. 14 sec. 6, T. 32

N., R. 20 E,, for irrigation in Paradise Valley south of river. Old Paradise
Valley and Cook canals used as laterals for the new system.

Discharge measurements of New Paradise Valley canal near Chinook, Monl., during
the year ending Sept. 30, 1921

. QGage Dis- - Gage | Dis-
Date Made by height | charge | D2t Made by height | charge
Feet Sec.-ft. Feet | Sec.-ft
May 4| H. 8. Price 0.84 7.8 |{ June 28 | Tuttle and Grant 1.07 73
..... do_.. .20 7 . 75
19 | Tuttle an .41 . 9 10.5
June 21| A.H. Tuttle.__ .79 1 3.7
9 | Price and Tuttle. .4 .7 34.8
15| A. H. Tuttl&._ 1.22 28.6
17 oo dOoo e 2.05 5.8
23 Tuttle and Grant.__._. 1.93 53
25 | A0 1.28

e Engineer, U. S. Bureau of Reclamation.

Daily discharge, in second-feet, of New Paradise Valley canal near Chinook, Mondt.,
for the period Apr. 25 to Aug. 13, 1921

Day Apr. | May | June | July | Ausg. Day Apr. | May | June | July | Aug.
42 75 13
46 75 8.6
42 65 7.8
28 65 7.1
30 51 6.3
27 54 5.6
24 46 5.6
27 48 5.6
41 46 5.3
65 43 5.0
81 52 5.0
68 63 5.0
62 63 4.8
67 ) P
66 42 (o.o...

Nore.—Discharge obtained by hourly method, May 19-21, 25, 26, 28-31; June 1, 3, 4, 6, 8, 9, 11, 12, 15-27;
July 3-7, 11-14, 16, 20, 23-31; by indirect method Apr. 25 to May 19 May 27 to June 30, and July 17-31,
except days when hourly method was used.
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Monthly discharge of New Paradise Valley canal near Chinook, Mont., for the
period Apr. 25 to Aug. 13, 1921

Discharge in second-feet
Run-off in
Month acre-feot
Maximum | Minimum | Mean
April 25-30. o e 26 5 16.3 194
a 5.0 922
June.._. 5. 6 3, 900
uly 4. 9 2,760
August 1-13 8. 5 168
7,940

LODGE CREEK NEAR INTERNATIONAL BOUNDARY

Location.—In SE. 4 see. 12, T. 1, R. 29 W. third meridian, at Willow Creek
barracks of Royal Northwest Mounted Police, 1 mile north of international
boundary, in Saskatchewan, Canada, 30 miles northwest of Havre, Mont.

DRrAINAGE AREA.—806 square miles {measured by Reclamation Service, Depart-
ment of the Interior, Canada.)

RECORDS ‘AVAILABLE.—April 1, 1917, to September 30, 1921. April 25, 1910,
to Oetober 31, 1916, records obtained by Irrigation Branch, Department
of the Interior, Canada.

GaGe.—Stevens continuous water-stage recorder installed in 1919 on right
bank, referred to inside staff gage; inspeeted by W. B. Minhinnick. Previous
to 1919 inelined staff on right bank at same location.

Di1sCHARGE MEASUREMENTs.—Made from ecable or by wading. Some low-water
measurements made with weir.

CHANNEL AND CONTRoL.—Composed of heavy boulders, gravel, and -sand;
shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.14 feet at
6 p. m. April 16 (discharge, 1,110 second-feet); minimum stage, no flow
October 1-31, Mareh 1-3, August 3 to September 16, and September 20-30.

1917-1921: Maximum stage recorded, 12.90 feet March 31, 1918 (dis-
charge estimated, 2,700 second-feet; stage-discharge relation affected by
iece) ; minimum stage, ereek dry several months each year.

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

DivErsioNs.—Several small ditches divert water for irrigation above station.

RecuLaTION.—None.

Accuracy.—Stage discharge relation permanent except during period of ice
effect. Rating curve well defined below 150 second-feet and fairly well
defined between 150 and 900 second-feet. Mean daily gage height ascer-
\tained by inspection of recorder graph except March 4-14, May 12-18, 2427,
and June 16 to July 5, when staff gage was read. Daily discharge ascer-
tained by applying mean daily gage height to rating table, exeept April
3-6 and 14-18, when hourly method was used.

CooPERATION.—Station maintained jointly with Dominion Water Power Branch,
Department of Interior, Canada.
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Discharge measurements of Lodge Creek near international boundary, during the
year ending Sept. 30, 1921

Gage Dis- E .- Gage | Dis-

Date Made by— heigght charge Date Made by height | charge
Feet | Sec.ft. Feet | Sec.-ft.

Oct. 6| McDonald ¢ and Er- Apr. 28 | H.S. Price....__._._._. 2.32
28 | T. Hermannt.______.._. 1.60{ . 7.3
June 11 | H. S. Price....._..._.__ 1.38 .87
July T ¢.33
c.23
¢ .gl
Aug. .

& .0

Sept a.01

¢ Engineer, Dominion Water Power Branch, Canada.
b Stage-discharge relation affected by ice.

¢ Measured by weir.

4 Estimated.

Daily discharge, in second-feet, of Lodge Creek near international boundary for the
year ending Sept. 30, 1921

Day Mar. | Apr. | May | June | July | Aug. | Sept.
0.0 119 47 5.0
.0 102 42 4.0
.0 260 36 3.4
29 562 34 2.5
27 485 33 2.2
47 319 45 1.91
139 51 1.36
19 75 92 1. 10
7.7 52 | 313 1.10
4.4 38| 870 .87
3.7 311 339 87
2.8 241 152 98
2.8 19 88 .87
1.42 180 64 .87
1. 45 735 49 .87
2.6 1,074 71 .23
2.6 818 57 .32
2.4 518 49 53
2.4 376 43 88
2.4 365 40 49
2.2 337 34 30
2.4 260 27 19.8
3.1 204 26 12.9
5.1 156 27 6.4
6.1 130 26 5.2
6.9 100 21 3.2
85 79 1L 7 3.2
136 65 7.3 2.00
101 56 6.6 1.42
165 51 5.9 . 50
180 oo 5.3 lacoaoaen

NotE.—No flow Oct. 1-31, Mar. 1-3, Aug. 3 to Sept. 16, and Sept. 20-30. Stage-discharge relation
affected by ice Nov. 1 to Mar. 26. Discharge not computed Nov. 1 to Feb. 28; computed Mar. 4-26 on basis
of current-meter measurements, temperature records, and observer’'s notes.
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Monthly discharge of Lodge Creek near international boundary for“the year ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
180 0.0 28.4 1, 760
1,074 19 258 15, 400
870 5.3 89.4 5, 500
88 .23 10. 1 601
9.1 .06 .97 50.7
.02 .00 .00 0
.01 00 .00 0
.................................. 23, 300

BATTLE CREEK AT INTERNATIONAL BOUNDARY

Locarion.—In SE. ¥4 sec. 4, T. 1, R. 26 W. fourth meridian, one-fourth mile
above point where creek crosses international boundary, in Saskatchewan,
Canada, just across line from Buckley ranch, 35 miles north of Chinook,
Mont.

DRAINAGE AREA.—730 square miles.

RECORDS AvAILABLE.—April 1, 1917, to September 30, 1921.

Gace.—SBtevens continuous water-stage recorder, referred to two vertical staff
gages, one in well and one outside; inspected by John Buckley and Thomas
Dowen.

DisCHARGE MEASUREMENTS.—Made from cable 45 feet below gage or by wading;
occasional low-water measurements by weir.

CHANNEL AND CONTROL—Bed composed of heavy boulders with sand and
gravel; not likely to shift except at extreme stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 4.71 feet
at 7.30 a. m. April 17 (discharge, 690 second-feet); minimum stage, no flow
October 1-27 and August 15 to September 25.

1917-1921: Maximum stage recorded, 8.50 feet April 13, 1917 (discharge,
3,200 second-feet); minimum stage, no flow during portions of each year.

Ice.—Stage-discharge rélation seriously affected by ice.

DiversioNs.—Several small ditches divert water for irrigation above station.

RecuraTion.—None.

Accuracy.—Stage-discharge relation permanent during year except for period

’ of ice effect. Rating curve fairly well defined between 5 and 400 second-
feet. Mean daily gage height ascertained from inspection of recorder
graph. Daily discharge ascertained by applying mean daily gage height
to rating table except as indicated in footnote to daily-discharge table.
Open-water records good for days when gage was in operation; other records
fair.

CooPERATION.—Station maintained jointly with Dominion Water Power Branch,
Department of Interior, Canada.
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Discharge measurements of Baltle Creek at international boundary during the year

ending Sept. 30, 1921

_ Gage | Dis- Dis-
Date Made by height | charge charge
Feet | Sec.-ft. Sec.-ft.
Price and Parker ¢ 79
0.0 .Price and Tuttle 55
.0 - 50
13.4 . 11.4
47 Tuttle and Grant . 2.9
8.9 3.6
17.3 4.8
121 4.2
339 d - .0
81 W.S. McDonald. ... .0

s Engineer, Dominion Water Power Branch, Canada.

b Stage-discharge relation affected by ice.
¢ Engineer, U. S. Bureau of Reclamation.

4 Measured by weir.

Daily discharge, in second-feet, of Battle Creek at international boundary for the

year ending Sept. 30, 1921
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Note.—Discharge computed by hourly method Oct. 28 and Sept. 26; by indirect method, Oct. 20-31.
Gage not operating June 20-28 and July 9-21; discharge interpolated or estimated by comparison with
records of flow at another station on the stream. Stage-discharge relation affected by ice Mar. 1 to Apr.
12; discharge ascertained by study of temperature and gage-height records, current-meter measurements,

and observer’s notes.

No gage-height record Nov. 1to Feb. 28. No flow Oct. 1-27 and Aug. 15 to Sept. 15,
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Monthly discharge of Baitle Creek at international boundary for the year ending
Sept. 30, 1921

Discharge in second-feet

Run-off in
Month acre-feet
Maximum { Minimum | Mean
- 6.5 0.0 0. 66 40.6
122 2.0 30.0 1, 840
610 45 185 11, 000
M 123 4 75.2 4,620
42 2.8 16.1 958
July___ 150 1.15 12.0 738
August 3.0 .0 .28 17.2
September 6.2 .0 86 51.2

BATTLE CREEK NEAR CHINOOK, MONT.

Location.—In sec. 3, T. 33 N., R. 19 E., at new highway bridge 414 miles north
of Chinook, Blaine County, and 7 miles above junction with Milk River.

DraiNaGE AReEA.—Not measured.

RECORDS AvAILABLE.—April 22, 1905, to September 30, 1921.

Gage.—Chain gage on downstream side of bridge; read by Mrs. R. B. Snedecor.
Prior to April 9, 1918, a chain gage on left bank 500 feet upstream, at same
datum.

DiscrARGE MEASUREMENTS.—Made by wading or from highway bridge.

CHANNEL AND CoNTROL.—Bed composed of sand; shifting. Banks high and not
subject to overflow. At low water principal control is sand bar; no well-
defined control at high water.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 3.95 feet at
9 a. m. April 19 (discharge, 641 second-feet); minimum stage, 0.12 foot
August 29 to September 1 (discharge, 0.5 second-foot).

1905-1921: Maximum stage recorded, 16.50 feet March 31, 1918 (dis-
charge estimated, 12,000 second-feet); minimum discharge, creek dry fre-
quently during period.

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

Diversions.—Three canals divert about 20 second-feet above the station in
the United States, and several small pumping plants supply water from
above the station for irrigating the bottom land along the valley. About
15 ditches divert water from this creek in Canada. Below, Matheson canal
diverts water used to irrigate land in Milk River valley near mouth of Battle
Creek. For record of diversion by Matheson canal, see page 115.

RecuratioN.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
shifting control. Rating curve well defined between 12 and 2,300 second-
feet. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table, except October 1 to
December 31 and June 6 to September 30, when indirect method was used.
Recprds fair.

Discharge measurements of Baitle Creek near Chinook, Mont., during the year ending
Sept. 30, 1921

o Gage Dis- - Gage | Dis-
Date Made by height | charge || T8t Made by height | charge
Sec.-ft. Feet | Sec.-ft.
Apr. 12 56 June 15| A. H. Tuttle._.__._.._.. 0.42 1.5
16 99 22 | Tuttle and Grant .39 6.7
May 14 136 || July 18 | E. L. G 4 130 86
30 55 28 [..-.- .53 13.9
June 9 20.4) Aug. 6 |..... .26 L8

e Engineer, U. 8. Bureau of Reclamation.
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Daily discharge, in second-feet, of Battle Creek near Chinook, Mont., for the year
ending Sept. 30, 1921

Day Oct Nov. | Dec. | Mar. | Apr. [ May | June | July | Aug. | Sept.

) SR 0.7 0.8 1.4 10 248 113 42 4.2 7.8 0.5
.7 .8 1.6 10 138 97 38 4.5 6.0 .6

.7 .8 -1.8 10 96 85 37 5.4 4.8 .6

.7 .8 4,2 11 80 88 35 4.8 3.3 .6

.7 .8 10 12 7% 8 37 4.5 2.6 .6

.7 .8 11 12 125 76 36 4.2 2.0 .7

7 .8 12 12 260 74 34 3.9 2.4 .8

.8 .8 15 12 203 80 33 3.6 2.4 .8

.8 .8 17 12 121 101 31 3.3 2.2 .8

.8 .8 16 12 75 174 28 3.3 1.8 .8

7 .8 19 60 176 21 3.0 1.6 .8

.7 .8 20 55 213 18 3.0 1.4 .9

7 .8 20 47 205 16 2.8 1.2 1.0

7 .8 20 43 160 15 81 .8 .8

7 .8 22 45 163 1 542 9 .8

7 .8 22 89 126 10 162 .6 .8

7 .9 562 104 12 176 .6 .8

.7 .9 488 96 11 74 .8 .8

.8 1.0 37 84 9.4 47 .8 .8

.8 1.0 275 80 8.4 30 .8 .9

.8 1.0 15 329 74 7.5 19 .8 1.0

.8 1.0 377 73 6.6 15 .8 .9

.8 1.2 355 75 5.4 11 .8 .9

.8 1.2 333 84 5.4 9.4 .8 .9

.8 1.4 279 79 5.4 8.1 .6 .9

- | S .8 1.4 74 5.4 16 .6 .9
2 e .8 1.4 27 174 64 5.1 13 .6 .8
. S .8 1.4 28 144 61 4.5 22 .6 .8
b2 .8 1.4 30 126 60 4.2 37 .5 .8
30 memcanaee - .8 14! 30 113 49 3.9 19 .5 .8
) D W8 |l 30 | 223 |- 45 [ el 10 [ PO,

Nore.—Stage-discharge relation affected by ice Dec. 17-26; discharge estimated. No record Jan. 1 to
Feb. 28. Discharge not computed Mar. 13-25.

Monthly discharge of Battle Creek near Chinook, Mont., for the year ending Sept.
30, 19

’

Discharge in second-fest R ai
un-off in
Month ] acre-feet
Maximum | Minimum | Mean
OCtODEE - o o e mameeen 0.8 0.7 0.75 46.2
November_ 14 .8 . 58.3
December._ 30 140 164 1,010
April_._ 562 43 197 11, 700
May. 213 45 100 6, 150
June. 42 3.9 17.9 1,070
July. 542 2.8 43.3 2,
August.._ 7.8 .5 1. 66 102
September . e ae 1.0 .5 .80 47.4

MATHESON CANAL NEAR CHINOOK, MONT.

LocatioN.—In NW. 1 sec. 29, T. 33 N., R. 20 E., at farm bridge over canal,
one-fourth mile north of the main road and 3 miles east of Chinook, Blaine
County.

RECORDS AVAILABLE.—April 10, 1905, to September 30, 1921 (irrigation seaso
only). .

GaGeE.—Vertical staff nailed to post on right bank 10 feet below head gates of
canal; read by Charles L. Cowan.

Di1sCHARGE MEASUREMENTS.— Made by wading below gage.
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CHANNEL AND cONTROL.—Bed of canal composed of ¢lay; no well-defined control.
Weeds grow in bottom of canal during summmer.

Accuracy.—Stage-discharge relation affected by slight shift due principally to
weeds in canal. Rating curve fairly well defined between 2 and 16 second-
feet. Gage read once daily to half-tenths, occasionally to quarter-tenths
or hundredths. Daily discharge ascertained by applying daily gage height
to rating table April 16 to May 25 and June 15-17; indirect method used
for remainder of season. Records fair.

Canal diverts water from Battle Creek for irrigation of land on north side of
Milk River Valley. Water can be wasted into a small tributary of Milk River.

Discharge measurements of Matheson canal near Chinook, Mont., during the year
ending Sept. 30, 1921

Gage | Dis- y Gage | Dis-
Date Made by— height | charge | Date Made by— height | charge
Feet | Sec.ft. Feet | Sec.-ft.
Apr. 16 | Price and Parker e_..__ 5.80 14.2 || June 21 | Grant and Tuttle.___._ b 5.05 1.7
22| H. 8. Price.... oo 6.08 16.5||July 4| E. L. Grant.____.______ 45,13 .0
May 26 | Price and Tuttle_...__. 4.86 2.5 18 d 3513 .8
June 2| A . H.Tuttle..__.___._ 5.00 4.4 28 b 5. 51 5.6
17 ... (s [ S 4.92 3.1 Aug. 4 4.15 .0

o Engineer, United States Bureau of Reclamation.
b Stage-discharge relation affected by growth of weeds.

Daily discharge, in second-feet, of Matheson canal near Chinook, Moni., for the
period Apr. 16 to Aug. 7, 1921

Day Apr. | May | June | July | Aug. Day Apr. | May | June | July | Aug.

0.2 3.4 0.2 2.1 2.1
.0 4.4 .2 3.0 2.1
.0 3.4 .4 1.8 1.4
2.1 3.4 1.1 2.1 2.1
8.4 2.5 2.1 .8 2.1
8.4 2.5 2.9 1.3 21
5.9 2.0 2.9 .6 1.1
3.8 2.4 3.8 .6 1.4
8.4 1.3 2.5 .4 .4
7.1 1.0 2.1 .6 .0
3.8 .1 2.3 .6 .8
4.3 .0 1.8 .0 2.7
2.9 .0 1.2 .0 4.4
1.4 .0 1.5 .0 2.5
.4 .8 3.2 .0 2.5
4.2 [caeees 11

NorE.—No flow after Aug. 1.

Monthly discharge of Matheson canal near Chinook, Mont., for the period Apr. 16
to Aug. 7, 1921

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

April 16-30 26 0.4 12.3 366

aY...__ 8.4 .0 2.89 178
June._. 4.4 .0 1.37 81.5
July..... 4.4 .0 1.07 65.8
August 1~ .6 .0 .09 1.2

The period. ..o e e 692
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HARLEM CANAL NEAR ZURICH, MONT.

LocarioN.—In 8W. 1{ sec. 33, T. 33 N., R. 21 E., 500 feet below head gates of
canal and 114 miles southeast of Zurich, Blaine County.

RECORDS AvAILABLE.—June, 1908, to September 30, 1921.

GaaE.~-Vertical staff on right bank; read by John Palm. Stevens eight-day
water-stage recorder placed 5 feet downstream from staff April 20, 1919, for
use while water from St. Mary River is being turned into Milk River.

DiSCHARGE MEASUREMENTs.—Made by wading or from gaging bridge 300 feet
above gage.

CHANNEL AND coNTROL.—Bed of canal composed of earth. Checkweirs several
miles below gage cause some backwater when used during high stages.
Aquatic plants growing in canal during irrigation season may cause back-
water.

Accuracy.—Stage-discharge relation permanent during season. Rating curve
well defined between 16 and 70 second-feet. Mean daily gage height deter-
mined from inspection of recorder graph, May 19 to August 26, except as
indicated in footnote to table of daily discharge; rest of season from one or
two readings on staff gage. Daily discharge ascertained by applying mean
daily gage height to rating table except for a few days when the hourly
method was used. Records good.

Harlem canal diverts water from Milk River for irrigation on north side of
river near Harlem. Water can be wasted into Milk River but most of that
diverted is used. .

Discharge measurements of Harlem canal mear Zurich, Mont., during the year
ending Sept. 30, 1921 '

Gage Dis- Gage | Dis-
Date Made by— height | charge || D3 Made by— height | charge
Feet | Sec.ft. Feet | Secft.
Apr. 16 | Price and Parkero__.___ 1.96 58 June 24 1.88
22 | H. 8. Price........ —— 2.98 104 28 ... do. 1.77 45. 8
May § d 2. 89 88 July 1 1. 56 36.3
18 1. 56 38.9 16 |- . 1.47 36.7
18 1. 55 38.6 25 |. 1.34 3.7
26 1.12 25.0 || Aug. 1 | 1.38 33.7
29 1.40 35.5 7i- 1.18 27.4
June 3 |, 1.93 51 L2 (— 1.02 21.8
6 1.85 53 22 ... .82 16.8

s Engineer, U. S. Bureau of Reclamation,

Daily discharge, in second-feet, of Harlem canal near Zurich, Mont., for the year
ending Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
89 51 36 33| 17 52 44 39 | 14 13
92 52 40 27| 1 40 50 37 | 14 17
94 53 41 21 9.8 40 54 37| 83| 2t
97 53 42 22 7.6 56 51 36| 7.0 24
94| 50| 42| 22| 43 56| 47 35| 6.5 28
[ S, R, 90 52 42 24 2.5 56 52 34|24 30
U 91 52 38 27 .8 57 49 3421 29
- SR 19 92 52 36 25 .0 56 48 32116 24
| S 37 64 53 37 23 .0 57 47 30,13 21
100 .. 37 72 52 36 22 .0 56 44 32|10 19
1 37 76 55 37 22 17 33 47 30| 10 14
120 ... 37 70 54 36 22 2.1 31 48 20 | 18 11
b & T, 37 72 52 31 22 3.0 34 31 22 23 8.8
14 oo 48 76 48 36 20 6.5 34 30 26 | 24 7.4
16 L 56 64 41 36 14| 11 34 30 31|21 6.1
43 |- 3219 ...

Note.—Discharge ascertained from one or two staff-gage readings daily, Apr. 8 to May 18, June 14, 15,
21, 22, 29, 30, July 1, 8-17, Aug. 15-22, and Aug. 27 to Sept. 30; by hourly method, May 19, 26, 30, 31, June
4, 5, 11-13, 16-20, 24, 26, 28, July 24, 26, Aug. 2, and 6. Water turned in April 8 at noon.
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Monthly discharge of Harlem canal near Zurich, Mont., for the year ending Sept. 30,
1921

Discharge in second-feet

Run-off in
.Month acre-feet

Maximum | Minimum | Mean

96 19 65.2 2,970
97 31 63.5 3,900
56 30 48.1 2,860
42 20 34.6 2,130
33 6.5 10.2 1,180
30 .0 11.7 696
.................................. 13, 700

PEOPLES CREEK NEAR DODSON, MONT.

LocatioNn.—On Fort Belknap Indian Reservation, 800 feet above United States
Bureau of Reclamation diversion dam and 7 miles southeast of Dodson,
Phillips County.

DRrAINAGE AREA.—Not measured.

RECORDS AvAIlLABLE.—April 30, 1918, to September 30, 1919, and May 16 to
September 30, 1921.

Gaee.—Overhanging chain gage on right bank; read by Mrs. A. J. Schulz.

D1scHARGE MEASUREMENTS.—Made by wading or from cable at gage.

CuANNEL AND coNTROL.—Bed composed of sand. Control is sand bar 100 feet
‘downstream from gage; probably shifts; at high stages control is drowned
out. Banks are fairly high but are overflowed at extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.90 feet
July 3 (discharge, 750 second-feet); minimum stage, no flow August 11 to
September 12.

1918-1919 and 1921: Maximum stage recorded, 4.20 feet March 25,
1919 (discharge not determined); minimum stage, no flow at times during
each year.

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

Diversions.—No data.

ReGuraTION.—None.

Accuracy.—Stage-discharge relatlon permanent. Rating curve poorly defined.
Gage read to hundredths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Records poor.

Discharge measurements of Peoples Creek near Dodson, Mont., during the year
ending Sept. 30, 1921

Gage Dis- Gage | Dis-
‘Date - Made by— heighy | charge | Dote Made by— helght |charge
Feet. | Sec.ft. Feet | Sec. ft
Feb. 27 | Smyth and Smithe___.| 3.02 35,6 || May 16 | Tuttle and Smith_..... 0.98
Mar. 25 | Price and Smith_...._. 2.18 52 ] July 11 | Grant and Tuttle...._. .82 10 4

a Engineers, U. S, Bureau of Reclamation.
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Daily discharge, in second-feet, of Peoples Creek near Dodson, Mont., for the year
ending Sept. 30, 1921

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
2.4 1270 1.4
2.8 | 452 .7
3.6 | 750 L7
2.4 | 275 L7
5.0 111 L4

11 99 1.1
50| 61 .5
2.0| 36 .2
11 8 .2

512 .2
401 .2
.3 9.0 .1
.2 8.0 .1
0| 70 .5
.0 | 116 .5

NoTE.—No gage-height record before May 16. No flow Aug. 11 to Sept. 12. Discharge June 26 estimated
by diteh rider.

Monthly discharge of Peoples Creek ?grszlison, Mont., for the year ending Sept.
. 192

Discharge in second-feet

Run-off in
Month acre-foet

Maximum | Minimum | Mean

FRENCHMAN RIVER AT INTERNATIONAL BOUNDARY

LocaTtioNn.—In SW. 14 sec. 4, T. 1, R. 10 W. third meridian, at Balls ranch in
Saskatchewan, just across international boundary from see. 6, T. 37 N.,
R. 34 E. .

DRAINAGE AREA.—1,875 square miles (measured by Department of Interior,
Canada).

RECORDS AVAILABLE.—April 1, 1917, to September 30, 1921.

Gage.—Stevens continuous water-stage recorder referred to staff gage in well
inspected by Mrs. W. B. Chamberlain.

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

CHANNEL AND CONTROL.—Principal control for low and medium stages is bar of
boulders and gravel; at high stages control is drowned out. )

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.72 feet at
6 p. m. April 19 (discharge, 882 second-feet); minimum stage, no flow
August 30 to September 11. ]

1917-1921: Maximum stage recorded, 9.99 feet April 30, 1917 (discharge,

2,780 second-feet); minimum stage, no flow July 98 to August 8, August
26 to September 30, 1919, October 1-8, 1919, March 1-12, 1920, and August
30 to September 11, 1921.
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Ioe.—Stage-discharge relation seriously affected by ice.
Diversions.—Several ditches divert water for irrigation in Saskatchewan 60
miles above station.
ReGULATION.—None.
Accuracy.—Stage-discharge relation affected by ice and by shifting control,
Two rating curves used: One applicable October 1 to November 6 well
defined; the other, applicable April 12 to September 30 fairly well defined
between 10 and 300 second-feet.
inspection of recorder graph. Daily discharge ascertained by applying
mean daily gage height to rating table, October 1-4, May 16-19, June 5-18,
and June 29 to July 10; by hourly method, April 18, May 20, and June 19, 20;
by indirect method for shifting control, October 5 to November 6, April
12 to May 15, and July 12 to September 30. Records fair.
CooreraTION.—Station maintained jointly with Dominion Water Power Branch,
Department of Interior, Canada.

119

Mean daily gage height ascertained by

Discharge measurements of Frenchman River at international boundary during
the year ending Sept. 30, 1921

_ Gage | Dis- — Gage | Dis-

Date Made by height | charge || D3%e Made by height | charge

Oct. 2| McDonald ¢ and Er-| Feet | Sec.ft Feet | Sec.-ft
. 2. 23.17 ¢ 130
22 53.15 | 129
Nov. 1 v3.13 | 167
Mar. 3 3,16 | 135
4 ©3.16 | 139
5 53.07 | 120
6 3.8 | 373
7 53.85 | 365
8 v3.97 | 430
91 b4, 48 | 713
10 b4.34 | 667
11 v4,25 | 635
11 2.95 | 119
11 3.27 | 202
12 3.20 | 21¢
14 3.12 | 17C
15 3.07 | 160
16 __do_ ...} %316 54 || May 19| T.Hermanne _________ 2.77 ) 109
17 | _@0eee ... ?3.04| 52 | June 5| H.S.Price......._._.__ 2.36 53

18 |eccee@Oeo o] ¥3.47| 120 || July 10 | Tuttle and Grant____._ 1. 92 16.0
19 ..o ... | %3.43| 202 || 15| T.Hermann__._._._____. 3.07 | 165

21 | @O ] 2428 424 || Aug. 6 ... dOcceoo . 2.35 9.9

22 (@0l %425] 439 || 0 20 j...-n@Oceiiocno 221 2.0

26 o.o_.do.oo_____..._._._.] %3.60 262 || Sept. 1" :W.S. McDenald..__.__ 2.00 €.02
28 b 3 27| 184 10 2| ___do..._ . 2.36 13.2

¢ Engineer, Dominion Water Power Branch, Canada.

b Stage-discharge relation affected by ice.

¢ Estimated.
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Daily discharge, in second-feet, of Frenchman River at international boundary for
the year ending Sept. 30, 1921

Day Oct. | Nov., | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
2.2 199 136 124 62 17.2 | 17.8
2.2 150 120 116 60 24 16.6
2.2 118 321 114 58 17.2 | 16.6
2.6 93 398 111 56 28 14.2
3.4 66 364 109 53 22 12.5
3.4 352 429 106 53 20 9.4
2.2 306 713 102 52 19.7 8.4
1.75 1562 867 99 51 19.1 7.0
1.75 110 636 99 49 18.4 6.6
1.97 91 373 100 44 17.2 5.8
3.0 76 183 96 41 70 5.8
3.8 43 231 92 39 159 5.0
3.4 53 237 92 40 542 4.6
4.2 57 265 94 38 449 3.6
5.8 76 1956 109 36 181 3.9
6.4 54 166 124 29 135 9.4
7.1 52 146 124 36 120 4.3
7.9 120 590 114 37 85 2.9
7.9 216 850 109 | 112 52 2.9

12.0 390 732 314 ) 273 35 1.7
12.6 424 402 178 | 118 22 1.9
11. 4 442 400 120 | 106 19.1 1.5
14.0 390 299 109 91 16.6 1.5
14.9 340 240 100 78 14.7 1.1
15.8 310 203 91 67 14.2 1.1
16.7 260 181 85 56 15.3 .9
17.6 210 161 79 47 32 .12
18. 4 140 144 74 38 28 .36
19.2 130 131 70 25 32 18
19.0 130 124 67 17.2 26

17.5 ... 167 |ocooooo- 64 | ..o b3 K PN RO

Note.—Stage-discharge relation affected by ice Feb. 25 to Apr. 11; discharge ascertained from current-
meter measurements, hydrographs, temperature records, and observer’s notes. No gage-height record
Nov. 7 to Feb. 24, May 21 to June 4, and June 21-28; discharge May 21 to June 4 and June 21-28,
computed from comparison with records for another station on the river. No flow Aug. 30 to Sept. 11,

Monthly discharge of Frenchman River at international boundary for the year
ending Sept. 30, 1921

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

19.2 1.75 8.46 520
16.7 120 14.6 174
300 20 186 1,480
442 43 184 11, 300
850 120 338 20, 100

314 64 109 6,
273 17.2 62.0 3,690
542 14.2 73.3 4,510
17.8 .00 5.43 334
30 .00 8.35 497

BEAVER CREEK NEAR MALTA, MONT.

Location.—In NW. 1 sec. 30, T. 28 N., R. 33 E., at highway bridge at
Hales Crossing; at site of proposed reservoir of United States Bureau of
Reclamation, 28 miles southeast of Malta, Phillips County.

DraInaGE ArREA.—Not measured.

RECORDS AVAILABLE.—March 31, 1917, to September 30, 1921; fragmentary.
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Gage.—Chain gage on downstream handrail of bridge; read by Charles Hales.

DiISCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CcoNTROL.—Channel is straight for 150 feet above and 200 feet
below gage. Banks are high and practically without vegetation. Left
bank is overflowed at gage height 18.5 feet. Control for low water is gravel
and cobblestone bar 400 feet below gage; probably shifting. Above gage
height 12.5 feet, river cuts across first oxbow loop below and has marked
increase in ‘slope.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.75 feet
May 12 (discharge, 783 second-feet) ; minimum stage no flow June 6 and 7.

1917-1921: Maximum stage recorded, 19.5 feet April 6, 1917 (discharge,
4,990 second-feet) ; minimum stage, no flow during periods in each year.

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

Diversions.—Several diversions from tributaries above.

RecuraTioNn.—None.

Accuracy.—Stage-discharge relation affected by ice and by a slight change in
control. Rating curve well defined above 10 second-feet. Gage read to
tenths once daily; occasionally twice daily. Daily discharge ascertained by
applying daily gage height to rating table except during periods of ice effect.
Records poor.

Daily discharge, in second-feet, of Beaver Creek near Malta, Mont., for the period
Feb. 27 to Aug. 10, 1921

Day |Mar.| Apr. | May | June | July | Aug. Day |Mar.| Apr. | May | June | July | Aug.
6.5 | 37 28 54 24 42 ...
40| 28 24 48 20 [ > 2 I
4.0 | 264 24 28 28 37 |oeeeas
. 151363 20 28 372 37 |eceeae
L5 354 24 24 558 28 |..__..
! 0 309 16 24 570 p-- S P

0 282 16 24 479 28 e
|372 264 12,5 16 210 p7 S I
[228 183 9.5 16 116 4 ...
92 61 9.5 20 61 20 |oo—ao-
l 37 | 61 ... % | 6

28 54 . __. 16 54

28 5 | 12.5| 48
bse | a8 |20 125 54

28 48 ... 30.. 54| 16 9.5 61

31.. 54 (o 0.5 |cccanan

NOTE.—Stage-discharge relation affected by ice during winter; discharge, Mar. 24 and 25, estimated.
No gage-height record Oct. 1 to Feb. 26, Mar. 9-23, and Aug. 11 to Sept. 30.

(
- Monthly discharge of Beaver Creek near Malta, Mont., for the period Feb. 27 to Aug.

0,
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

March 24-81 . o 246 54 97.8 1, 550
< | O 282 4.0 58.4 3,480
ay. - - 783 9.5 185 11, 400
June e tecmemccmcm e 570 0 119 7,080
July... 363 12.5 94.3 5,800
AGUSE 110 o e e e 28 9.5 18.4 365
The period RO FEG HSIUIUREIOI NI 29, 700

100120—251—wsp 526——9
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BEAVER CREEK NEAR BOWDOIN, MONT.

LocatioNn.—In SW. 34 NW. 14 sec. 16, T. 30 N., R. 32 E., at county highway
bridge 214 miles southeast of Bowdoin, Phillips County.

DRAINAGE AREA.—Not measured.

REcorDs AvVAILABLE.—April 9, 1920, to September 30, 1921, at present site
March 21, 1918, to September 30, 1919, records obtained in sec. 23, T. 31
N, R. 32 E. Records at two stations not comparable.

Gage—Wire gage on upstream handrail of bridge; read by Boyd Morris.

DISCHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Bed of stream composed of clay, free from vegetation.
Banks fairly high but subject to overflow at extremely high stages. No
well-defined control. Overflow channel diverts water into Bowdoin Lake
1 mile above gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.40 feet,
at 7 a. m. May 13 (discharge, 923 second-feet); minimum stage, no flow at
times during most months.

1920-1921: Maximum stage recorded, 15.8 feet, June 20, 1920 (discharge,
- 3,720 second-feet) ; minimum stage, no flow at times during each year.

Diversions.—Numerous small diversions above station.

ReguLATION.—None.

Ice.—Stage-discharge relation affected by ice.

Accuracy.—Stage-discharge relation not permanent. Rating curve well de-
fined above 36 second-feet and faily well defined below. Gage read five
times a week to hundredths below gage height 3.30 feet and to half-tenths
above. Daily discharge ascertained by applying daily gage height to rating
table except as indicated in footnote to daily-discharge table. Records poor.

Discharge measurements of Beaver Creek near Bowdoin, Mont., during the year
ending Sept. 30, 1921

- Gage Dis- - Gage | Dis-
Date Made by height | charge | L8te Made by height | charge
Feet | Sec-ft. Feel | Sec.-ft.
Mar, 3| H. K. Smithe_ ________ 1. 68 17.5 {| July 7 | Grant and Tuttle_..... 56.43 326
May 11 ... do 264 )5 N I do_ o © 2,69 84
June 24 |__... do 246

e Engineer, U. 8. Bureau of Reclamation.
b Stage-discharge relation affected by drift lodged in fence below gage.

Daily discharge, in second-feet, of Beaver Creek near Bowdoin, Mont., for the year
ending Sept. 30, 1921

Day |Mar.| Apr. | May | June | July | Aug. Day |Mar.| Apr. | May | June | July | Aug.

11 0.2 | 220 0.0 [| 16 cccafoacene 280 83
9,2 X N S 8215 e 0 || 17 oo 165 34
7.0 8,0 |oooeo.. 4210 L2 0201 N - R 46 33
4.6 Ol 204 14 19, s 14 18

2.4 L0 | 208 a7 - (N 9.0 3.8

2 Y 212 a3 89,2 4.2

0 8301 L. 329 a2 9.4 4.2

.0 6.2 (o) (o304 a1 14 2.8

N 6.2 | (s |280 a5 9.0 2.2

.0 [a122 (%) |23 (9) 5.0 1.8

.0 238 (s) 89 ... 26 ... 41 2.4 1.4

138 819 (2) [ 2 PO 27 .. 56 1.0 .8

240 923 (%) 53 joemo-- 56 .6 a5

374 870 |- 24 oo 25 .2 a2

286 451 0.31794 |._..__ 21 .3 .0

15 |ewemcn s,0

o Gage not read; discharge interpolated.

No1e.—Discharge ascertained by indirect method for shifting control May 1-16 and June 19 to Aug. 10.
No ﬂo.w Oct. 1 to Dec. 31, June 1~14, and Aug. 10 to Sept. 30. Norecords Jan. 1 to Mar. 2 and Mar. 4-22.
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Monthly discharge of Beaver Creek near Bowdoin, Mont., for the year ending Sept.
30, 1921

Discharge in second-feet
Month Run-off in

Maximum | Minimum | Mean

BEAVER CREEK NEAR HINSDALE, MONT.

LocaTion.—One-fourth mile south of northeast corner of sec. 28, T. 31 N., R. 35
E., at highway bridge on main road to Saco, half a mile north of railroad, &
miles west of Hinsdale, Valley County, and 6 miles above mouth of creek.

DraiNaGE AREA.—Not measured.

REcorps avaiLABLE.—April 1, 1918, to September 30, 1921.

Gage.—Wire gage on downstream side of bridge near left bank; read by A. S.
Garecia.

DisCHARGE MEASUREMENTS.—Made from downstream side of highway bridge or
by wading.

CuANNEL AND coNTRoL.—Composed of gravel and boulders; not likely to shift.
At high water brush and vegetation on banks may cause backwater.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.20 feet at
7.30 a. m. June 22 (discharge, 1,380 second-feet; stage-discharge relation
affected by backwater from construction dam); minimum stage, no flow
October 30 to November 2 and August 30 to September 10.

1918-1921: Maximum stage recorded, 16. 55 feet August 23, 1918 (dis-
charge, 2,580 second-feet); minimum stage, no flow July 19-23, August 15-21,
August 26 to September 1, September 5-28, October 10, 1919, October 30 to
November 2, 1920, and August 30 to September 10, 1921.

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

DiversioNs.—Numerous diversions above station.

REguLATION.—NoDE.

Accuracy.—Stage-discharge relation not permanent; affected by changes in
construction dam 300 feet below gage. Rating curve well defined between
15 and 700 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table,
except April 13 to July 14, when indirect method was used. Records fair.

Discharge measureiments of Beaver Creek near Hinsdale, Mont., during the year
ending Sept. 30, 1921

- Gage Dis- - Gage | Dis-
Date Made by height | charge || DP8te Made by height | charge
Sec.-ft. Feet | Sec.-ft.
106 June 22 | Smith and Clarkeb__._. 9.97 | 1,340
43.5 || July 7| Grantand Tuttle.......] 176 96
% 2 9 ..o 6 (¢ . 2. 60 252

¢ Stage-discharge relation affected by ice.
b Engineers, U. 8. Bureau of Reclamation.

b E\TOTE .—Measurements from Apr. 25 to July 7 affected by backwater from construction dam 300 feet
elow gage.
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.

Daily discharge, in second-feet, of Beaver Creek near Hinsdale, Mont., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.

) 0.6 0.0 .. 132 17 18 104 1.8 0.0
.8 .0 - - 128 13 17 72 1.0 .0
.7 2. - 127 49 17 149 9 .0
.5 .6 |- - 100 32 19 162 .8 .0
.8 2.0 |- - 93 12 12 108 4 .0
N 7.4 | - 62 5.5 18 132 .5 .0
.4 2.4 . - 55 3.6 19 101 24 .0
.4 1.4 1 - 54 2.6 14 192 31 .0
.3 o 2 R, 57 2.4 4.3 264 28 .0
.4 .8 70| 114 2.8 | 308 29 .0
P 3 P I, 39 | 285 2.2 | 340 28 L2
W2 | - 40 | 199 1.4 324 28 15
o2 e - 127 | 160 1.6 | 224 28 25
P O P, - 9 | 116 6.8 | 150 19 56
2 - 221 | 146 28 172 2.0 18
I 2 I, - 196 | 839 29 541 1.6 13
2|l - 236 | 551 54 1,200 2.4 4.9
P N TR - 239 | 256 46 414 2.8 4.9
[ N PO - 216 | 148 82 216 2.0 3.6
120 PO I, 184 92 495 132 2.0 2.0
2 I R, 151 80 774 100 2.0 1.6
A 114 53 (1,270 81 2.0 1.2
I IR 87 39 261 54 2.0 1.2
N PR, 63 31 167 31 1.6 1.2
IS 20 PR R, 47 38 271 28 1.4 .9
R S 108 36 26 250 31 1.0 .7
I 3 108 29 25 263 33 .3 .4
2 110 281 25 172 31 .3 .3
[ N I 111 29 36 114 17 .1 .3
N1 A, 154 19 33 98 10 .0 .7
[+ N 197 29 - 4.3 ¢

NorEe.—Stage-discharge relation affected by ice during winter; discharge Mar. 26-28 and 30 ascertained
from one current-meter measurement, temperature records, and observer’s notes, Discharge not computed
Nov. 11 to Dec. 31. Norecord Jan. 1 to Mar. 25

Monthly discharge of Beaver Creek mear Hinsdale, Moni., for the year ending Sept.

30, 1921
Discharge in second-feet
Run-off in
Month .. acre-feet
Maximum | Minimum | Mean
0.7 0.0 0.31 19.1
7.4 .0 1.57 3L1
197 106 131 1, 560
239 19 107 8,370
839 2.4 112 6,890
1,270 1.4 151 X 8,980
1,290 4.3 188 11, 600
31 .0 7.87 484
56 .0 5.07 302

PORCUPINE CREEK AT NASHUA, MONT.

Locarron.—In NW. 14 see. 31, T. 28 N,, R. 42 E., 500 feet above ford, one-
fourth mile above highway bridge, and three-eighths mile north of Nashua,
Valley County.

DraiNaGE ArEA.—Not measured.

Recorps avainapLe.—July 11, 1908, to September 30, 1921.

Gage.—Vertical staff nailed to trees on left bank; read by Mrs. Rosie L. Brock-
smith.

DiSCHARGE MEASUREMENTs.—Made by wading or from bridge one-fourth mile
below gage.

CHANNEL AND CoNTROL.—Channel composed of heavy clay and fine gravel.
Right bank high, wooded, and not overflowed; left bank is overflowed at
high stages. Control at gravel bar 50 feet below gage; is drowned out at
high stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 15.4 feet at
9 a. m. June 21 (discharge,935 second-feet) ; minimum stage, 3.2 feet occurred
frequently during year (discharge, 0.8 second-foot).

1908-1921: Maximum stage recorded, 18.0 feet April 11, 1916, determined
by leveling from flood marks (discharge, from extension of rating curve,
2,700 second-feet) ; minimum stage, no flow for several periods during each
year.

Ice.—Station not operated during winter.

Diversions.—During irrigation season canal of United States Bureau of Rec-
lamation will divert entire flow above station.

ReguLaTIiON.—Reservoir of United States Reclamation Service on middle fork
of stream partially regulates flood flow; storage capacity, 3,800 acre-feet.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined between 1.0 and 100 second-feet. Gage read to half-
tenths once daily; twice daily during periods of rapidly changing stage.
Daily discharge ascertained by applying daily gage height to rating table.
Records fair.

Discharge measurements of Porcupine Creek at Nashua, Mont., during the year
ending Sept. 30, 1921

oy WS | o
Feet Sec.-ft.
Apr. 16 | A, H. Tuttle e e — e ————— o m e e m 4.17 21,2
June 4| H. 8. Price. .o oo R 3.20 .8

Daily discharge, in second-feet, of Porcupine Creek at Nashua, Mont., for the year
. ending Sept. 30, 1921

Day Mar. | Apr. | May | June | July | Aug. | Sept.
60 0.8 0.8 26 0.8 1.8
69 .8 .8 26 .8 1.8
90 .8 .8 459 .8 .8
79 .8 .8 114 .8 .8
54 .8 .8 64 .8 .8
30 .8 .8 54 1.8 .8
26 .8 .8 44 1.8 .8
18 .8 .8 30 3.0 3.0
16 .8 .8 22 3.0 1.8
12 .8 .8 16 3.0 7.3

14 2.4 .8 12 1.8 12

15 2.4 .8 11 1.8 12

30 2.4 .8 | 396 .8 12
34 .8 .8 34 1.8 9.5
26 .8 .8 18 .8 9.5
20 .8 .8 39 .8 9.5
15 .8 9.5 18 1.8 9.5
12 .8 133 12 1.8 9.5
8.4 .81 268 8.4 1.8 9.5
20 7.3 1.8 865 6.3 L8 9.5
3 N PR (RSO 6.3 11 915 3.0 1.8 7.3
6.3 1.8 875 3.0 1.8 6.3
23 4.5 L8] 252 1.8 1.8 6.3
L & 2.4 | 147 .8 .8 4.5
. 8 2.4 133 1.8 .8 4.5
. 8 2.4 79 1.8 .8 3.0
.8 1.8, 30 .8 .8 3.0
.8 1.8 44 .8 .8 3.0
.8 .8 30 .8 .8 3.0
.3 .8 26 .8 .8 3.0

W8l .8 [ 7 P
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Monthly dischurge of Porcupine Creek ot Nashua, Mont., for the year ending

Sept. 30, 1921

Discharge in second-feet

Month

acre-feet
Maximum | Minimum | Mean

“Mareh 25-81. s 576 140 204 4,080

April 90 .8 23.2 1,380
.8 1.60 98. 4

.8 127 7, 560

.8 46.0 2,830
.8 1.40 86. 1

.8 5. 54 330

...................... 186,400

POPLAR RIVER BASIN
POPLAR RIVER NEAR POPLAR, MONT.

Locarion.—In 8. 4 sec. 8, T. 28 N., R. 51 E., at camp of United States Bureau

of Reclamation 5 miles north of Poplar, Roosevelt County.

DrAinaGE AREA.—Not measured.
REcorps Avarnasre.—October 1, 1913, to September 30, 1921, at present site.
Records obtained August 15, 1908, to May 1, 1911, in S. 14 sec. 5, T. 28 N.,
R. 51 E., at Obershaw’s ranch 6 miles north of Poplar; May 2, 1911, to
October 4, 1913, at camp of United States Bureau of Reclamation in NE. 14

sec. 4, T. 29 N, R. 51 E., 18 miles north of Poplar.

Gace.—Chain gage on left bank; read by Frank Bogart.
DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge at Poplar.
CHANNEL AND cONTROL.—Bed composed of gravel, clay, and boulders; likely to

shift slightly at extreme stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.90 feet at
8 a. m. June 21 (discharge, 1,620 second-feet); minimum stage, 4.70 feet

September 1-9 (discharge, 6 second-feet).

1908-1921: Maximum stage recorded, 12.0 feet April 10, 1912; deter-
mined by leveling from flood marks (discharge, from extension of rating
curve 10,000 second-feet); minimum stage, no flow December 16, 17, 1918;

river frozen practically solid.

Ice.—Station not operated October 1 to March 23.
Diversions.—East and West Poplar River canals divert water above gage for
irrigation. When system of reservoirs is completed about 28,000 acres may

be irrigated.

RecuLarioNn.—None.

. Accuracy.—Stage-discharge relation permanent during year.
well defined between 50 and 200 second-feet. Gage read to quarter-tenths
twice daily. Daily discharge ascertained by applying mean daily gage

height to rating table. Records good.

Rating curve

Discharge measurements of Poplar River near Poplar, Mont., during the year ending

Sept. 30, 1921

Date Made by— h(:ia it ch)ialrsée
Feel Sec.-ft.
Apr. 13 5. 80 132
May 11 5.48 73
June 2 5.87 64
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Daily discharge, in second-feet, of Poplar River near Poplar, Mont., for the year

~ ending Sept. 30, 1921
Day Mar. | Apr. | May | June | July | Aug. | Sept.

318 74 68 144 55 6
258 74 66 132 52 6
74 62 132 46 6

185 74 56 122 44 6
170 68 46 122 41 [
120 62 41 112 36 6
73 62 41 104 36 6
56 62 41 95 36 [}
62 41 88 41 [

110 68 36| 88 32 12
130 68 29 80 32 19
98 68 27 80 27 25
132 68 27 74 27 34
116 68 23 185 27 38
112 68 27 402 27 46
104 68 34 336 27 52
104 68 34 306 25 59
104 62 624 290 23 59
104 62 602 239 23 62
104 68 412 211 23 62
1 74| 1,520 185 21 70
95 74| 1,120 137 19 88
95 88 536 95 18 116
95 472 88 16 109

88 1 521 78 13 92
80 112 336 68 12 83
80 137 276 74 12 80
80 144 233 68 11 78
80 116 185 62 74
80 88 155 57 9 74
74 i. 57 L 2 I,

Monthly discharge of Poplar River near Poplar, Mont., for the year ending Sept. 30,
1921

Discharge in second-feet .
Month Run-off in
on acre-feet
Maximum { Minimum { Mean

621 9, 850

120 7, 140

79.2 4,870

256 15, 200

139 8, 5650

26.7 1, 640

46.2 2,750

.......... 50, 000

BIG MUDDY CREEK BASIN
BIG MUDDY CREEK AT RESERVE, MONT.

Locarion.—In N. 14 sec. 24, T. 33 N., R. 55 E., at highway bridge at Reserve,
Sheridan County.

DraiNaGE AREA.—Not measured. .

REcoRDs AvaiLABLE.—March 29, 1920, to September 30, 1921,

GageE.—Wire gage on downstream guardrail of bridge; read by Carl Larsen.
Prior to April 24, 1921, gage heights obtained by measuring down from
bench mark. Datum unchanged.

DiscEARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders in heavy clay.
Banks subject to overflow at extreme stages.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.2 feet
June 19 (discharge, from extension of rating curve, 1,070 second-feet);
minimum stage, 2.3 feet October 11-22 (discharge, 3.9 second-feet).

1920-1921: Maximum stage recorded, 13.65 feet March 31, 1920; stage
discharge relation affected by ice (discharge, from current-meter measure-
ment, 1,280 second-feet); minimum stage, 1.6 feet August 26-29, 1920
(discharge, 0.8 second-foot).

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

Diversions.—None above station.

REcuLaTION.—None.

Accuracy.—Stage-discharge relation affected by shifting control and by ice.
Two rating curves used. One curve, applicable October. 1 to November 8,
fairly well defined above 5 second-feet; other, applicable April 3 to September
30, fairly well defined between 20 and 700 second-feet. Gage read to hun-
dredths once daily. Daily discharge ascertained by applying daily gage
height to rating table. Records fair.

Dzscharge measurements of Big Muddy Creek at Reserve, Mont., during the year
ending Sept. 30, 1921

Date Made by— hgia et chls)xisg-e
Feet Sec.{t.
Apr. 14 2.18 25.6
May 12 2.32 31.8
June 20 10.0 6156

« Engineer, U. S. Bureau of Reclamation.

Daily discharge, in second-feet, of Big Muddy Creek at Reserve, Moni., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.

15 13 70 31 31 81 24 14

13 11 70 31 30 73 23 13

13 9.5 71 32 29 7 23 13

11 9.5 67 36 28 @66 23 12

9.5 6.5 55 34 a28 460 a23 12

8.0 8.5 556 29 28 54 22 12

8.0 6.5 55 60 36 e 54 622 12

6.5 6.5 63 260 436 53 22 612

[ N 51 60 36 55 22 12

4.7 |- 34 59 36 e 50 21 s18

3.9 31 79 38 44 20 24

3.9 31 260 @38 172 21 28

3.9 31 42 38 424 19 33

3.9 28 27 40 354 a20 36

3.9 33 a28 49 151 20 35

3.9 32 28 52 163 20 41

3.9 42 28 110 %136 19 50

3.9 41 28 110 18 50

3.9 32 28 | 1,070 106 19 59

3.9 36 31 7 100 18 57

3.9 39 31 446 79 18 67

3.9 40 31 268 51 18 63

21 37 37 178 44 18 a6l

17 32 87 435 8 40 17 59

15 33 100 424 37 16 8 55

26, 15 .- 32 87 216 34 16 51

27, 13 31 59 181 31 16 42

28, 11 29 34 140 29 15 e39

- R 11 e 24 32 108 29 15 36
30 13 jeeeemeea 26 31 100 28 15

) I 13 31 |accae 27 ) T 3 IR,

—-—Gage ot read; discharge interpolated.

Note.—Stage-discharge relation affected by ice Nov. 9 to Apr. 2; discharge estimated Apr. 1 and 2, not
computed for remainder of period.
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Monthly discharge of Big Muddy Creek ai Reserve, Mont., for the year ending
Sept. 30, 1921

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

- Maximum | Minimuem | Mean
October —— —— 21 3.9 8.68 534
NOVOmber 1-8. o oo oo e me e e 13 6.5 8. 62 137
Aprilo. L - 71 24 41.7 480
May - 100 271 44.2 2,720
June. _—— —— 1,070 28 173 10, 300
Jaly .. - - 424 27 90.8 5, 580
August 24 14 19.3 1,190
September.. . 67 12 35.0

Y

BIG MUDDY CREEK NEAR CULBERTSON, MONT.

Locarron.—In NE. 14 sec. 20, T. 29 N,, R. 54 E., 300 feet above ford at Kraft
ranch, 11 miles above mouth, and 16 miles northwest of Culbertson, Roose-
velt County.

DRAINAGE AREA.—Not measured.

RECORDS aAvAILABLE.—July 19, 1909, to September 30, 1921, at present station;
July 14, 1908, to July 19, 1909, records obtained at Boyd’s ranch, 8 miles
below.

Gage.—Wire gage on left bank installed September 17, 1918, to replace inclined
staff at same location and datum; read by Jacob Kraft.

Di1sCHARGE MEASUREMENTS.—Made by wading or from highway bridge either 9
miles below or 20 miles above. ’

CHANNEL AND coNTROL.—Control is gravel and boulder bar; drowned out at
high stages. Banks are of mud and are overflowed only at extreme stages.
Aquatic plants growing in channel sometimes affect stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.58 feet
March 26 (discharge, 868 second-feet); minimum stage, no flow September
6-11.

1909-1921: Maximum stage reported, 114 feet March 31, 1916 (dis-
charge, 1,550 second-feet); minimum stage, no flow September 16-18, 1915,
June 23 to July 3, 1920, and September 6-11, 1921.

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

DiversioNs.—Several small diversions above gage.

RegurAaTION.—None.

Accuracy.—Stage-discharge relation affected by slight change in control during
winter. Two rating curves used: One applicable October 1 to December 3,
well defined below 1,500 second-feet; other applicable March 21 to Sep-
tember 30, well defined between 50 and 1,500 second-feet. Gage read to
hundredths once daily. Daily discharge ascertained by applying daily gage
height to rating table. Records good.

100120—251—wsp 526——10
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Discharge measurements of Big Muddy Creek near Culberison, Mont., during the
year ending Sept. 30, 1921

Gage Dis-

Date Made by— height | charge.

Feet SecHt.
43.9

Apr. 15 | A, H. Tuttle 2.98
ay 13 |..... A0 e . Y 2.34 11.0
June 3 | H. 8. Price ... .o iiiimeiees e meemevem—eceemm————n 2.30 10.7

Daily discharge, in second-feet, of Big Muddy Creek near Culbertson, Mont., for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar. | Apr, | May | June | July | Aug Sept.
7.9 13 142 16 0.6
8.5 12 142 14 .6
7.9 10 68 14 .4
7.9 10, 68| 13 .4
7.3 10 25 12 .4
7.3 9.4 25 11 .0
7.3 7.6 23 11 .0
7.0 5.2 23 10 .0
8.7 5.2 24 10 .0
22 4.0 26 7.0 .0
17 12 68 22 4.0 44 7.6 .0
16 . 12 68 20 4.6 50 7.6 .4
16 11 58 12 4.6 50 7.0 .8
15 1 57 12 4.6 52 4.0 1.2
14 10 36 12 5.2 806 4.0 1.6
10 9.4 30 11 6.4 815 3.6 1.6
8.5 8.8 28 10 6.4 242 3.6 2.0
8.2 8.2 26 7.0 7.0 206 3.6 2.0
7.6 8.8 22 8.2 7.0 115 3.8 2.4
7.0 9.4 22 9.4 | 806 75 2.4 2.8
7.0 9.4 18 8.2 | 84 56 2.4 3.2
7.0 8.8 16 8.2 828 44 1.6 3.6
7.6 8.8 16 8.2 | 837 33 1.6 3.8
7.6 9.4 13 9.7 | 850 32 1.6 4.0
8.8 9.7 14 12 740 30 1.2 4.6
8.8 10 11 14 696 26 1.2 5.2
9.1 1 9.7 39 667 23 1.2 5.8
9.4 12 9.1 40 476 22 1.0 7.0
10 12 7.9 18 476 20 .8 8.8

11 13 7.9 17 142 18 .8 10
11 o femeaeool 186 .. 15 feemeeens 17 I3 IS,

NoTE.—Stage-discharge relation affected by ice during winter; discharge estimated Dec. 4. No record
Dec. 5 to Mar. 20. ) .

Monthly discharge of Big Muddy Creek near Culbertson, Mont., for the year ending
Sept. 30, 1921

Discharge in second-feet
- Run-off in
Month acre-feet
Maximum | Minimum | Mean
26 7.0 13.9 865
14 8.2 11.1 660
16 14 15.5 123
867 186 490 10, 800
175 7.9 59.1 3,
40 6.7 13.0
850 4.0 249 14, 800
+ 815 17 108 6, 64!
16 .8 5,78 3
10 0 2.44 145
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YELLOWSTONE RIVER BASIN
YELLOWSTONE RIVER NEAR CANYON HOTEL, YELLOWSTONE NATIONAL PARK

Location.—Half a mile upstream from Upper Falls and Canyon ranger station,
114 miles south of Canyon Hotel, and 13 miles below outlet of Lake Yellow-
stone.

DRrAINAGE AREA.—1,280 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 21, 1913, to September 30, 1921 (fragmentary).

GaGeE.—Stevens continuous water-stage recorder installed July 31, 1920, 450
feet above Chittenden Bridge, to replace Friez recorder, which had been used
since October 11, 1916; inspected by park rangers. For descriptions of
earlier gages see previous water-supply papers.

DiscHARGE MEASUREMENTS.—Made by wading or from cable one-fifth mile above
gage.

CHANNEL AND CONTROL.—One channel at all stages. Bed composed of gravel
and boulders; control formed by upper portion of Upper Yellowstone Falls
and is practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from water
stage recorder, 3.45 feet June 19 (discharge, 5,480 second-feet); minimum
stage, 0.47 foot March 11 (discharge, 704 second-feet). Smaller discharge
probably occurred during period of no record.

1913-1921: Maximum stage recorded, 4.50 feet June 27, 1918 (discharge,
8,550 second-feet); minimum discharge, 664 second-feet September 6, 1919.

Ice.—Stage-discharge relation affected by ice; gage readings discontinued during
winter. )

Drversions.—None above station.

ReGcuraTIiON.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 1,000 and 6,000 second-feet. Daily discharge ascertained by
applying to rating table mean daily gage height obtained by inspection of
recorder graph. Records good.

CooreEraTION.—QGage-height record furnished by park rangers attached to
Canyon ranger station.

Discharge measurements of Yellowstone River mear Canyon Hotel, Yellowstone
National Park, during the year ending Sept. 30, 1921

Date Made by— Dot | chmsne
Feet Sec.ft
July 3| A.G. Fiedler._.__._.._. e e e em—me e 3.09 4, 640
4 do R = 3.04 4, 560
AUg 26 | L. L BIYAD. oo e em 1. 46 1, 530
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Daily discharge, in second-feet, of Yellowsione River near Canyon Hotel, Yellow-
stone National Park, for the year ending Sept. 30, 1921

Day Oct. | Mar. | Apr. | May | June | July | Aug. Sept.
4,790 | 2,490 1,460
4,680 | 2,490 1,440
4,680 | 2,400 | 1,440
4,570 | 2,360 1,410
4, 460 ?, 260 1,370
4,340 2,190 | 1,360
4,240 | 2,150 1,320
4120| 2100| 1,320
4,120 | 2,070 1,310
4,020 | 2, 1,270
3,910 2,000 1,260
3,910 ¢ 1,950 1,260
3,910 1,920 1,240
3,600} 1,920 1,210
3,690 | 1,910 1,190
3,580 1,880 1,180
3,480 | 1,840 1,170
3,480 | 1,820 1,160
3,380 1 1,780 1,160
3,270 | 1,730 1,150
3,170 | 1,700 1,120
3,170 | 1,680 1,100
3,070 | 1,600 1, 100
2,970 | 1,600 1,080
2,970 | 1,800 1,070
2,970 | 1,560 1,060
2,870 { 1,540 1,050
2,780 | 1,520 1,040
2,680 1 1,500 1,010
2,580} 1,470 1,010
2,580 1,460 |

Monthly discharge of Yellowstone River near Canyon Hotel, Yellowstone National
Park, for the year ending Sept. 30, 1921

[Drainage area, 1,280 square miles]

Discharge in second-feet | Run-off
. Month Por
Maximum | Minimum | Mean Sqqtllm Inches | Acre-feet

mile
October 1-5. 1,300 1,230 1,270 0.992 0.184 12, 600
March 11-31 901 704 830 .648 . 506 34,600
April_ 838 793 808 . 631 . 704 48,100
ay 3,170 887 1,730 1.35 1. 56 106, 000
June.. 5, 3,270 4,870 3.85 4.07 278, 000
July... 4, 790 2, 580 3,620 2.83 3. 26 , 000
August__ 2,490 1, 460 1, 880 1.48 L7l 116, 000
September. 1, 460 1,010 1,210 945 1,05 72, 000

YELLOWSTONE RIVER AT CORWIN SPRINGS, MONT.

Locarion.—In NE. 14 sec. 30, T. 8 8., R. 8 E., at highway bridge in canyon at
Corwin Springs, Park County, 8 miles below Gardiner, northern entrance
to Yellowstone National Park.

DRAINAGE AREA.—2,630 square miles.

RECORDS AVAILABLE.—September 2, 1910, to September 30, 1921.

GageE.—Chain gage fastened to floor of bridge on downstream side near right
bank; read by Mrs. Lena Bassett. Before October 25, 1911, staff gage
set to same datum and fastened to plle besides concrete abutment on right
bank.
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DisCHARGE. MEASUREMENTS.—Made from downstream side of highway bridge.

CHANNEL AND CoNTROL.—Bed of stream composed of small roeks; apparently
permanent. No well-defined control. Banks high and not subjeet to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.3 feet
June 12 (discharge, 19,300 second-feet) ; minimum stage, 0.75 foot January 7
(discharge, 890 second-feet).

1910-1921: Maxtmum stage recorded, 11.5 feet on June 14 and 15, 1918
(discharge, from extension of rating eurve, 26,500 second-feet); minimum
discharge January 8-10, 1920 (estimated beeause of ice effeet, 720 second-
feet). : . .

Ice—Stage-discharge relation slightly affeeted by ice.

Diversions.—None from main stream above station.

RecuLATION.—Yellowstone Lake furnishes natural but uncontrolled regulation.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 1,000 and 18,300 second-feet. Gage read to quarter-tenths once
daily. Daily discharge ascertained by applying daily gage height to rating
table exeept on days of missing records, when discharge was interpolated.
Records good. .

The following discharge measurement was made by A. H. Tuttle:
August 14, 1921: Gage height, 2.65 feet; discharge, 2,670 second-feet.

Daily discharge, in second-feet, of Yellowstone River at Corwin Springs, Mond.,
for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept
1,400 | 1,220 960 1,600 | 11,600 | 8,230 | 3,330 | 2,050
1,400 | 1,220 | 960 1,960 | 10,400 | 8,230 | 3,330 | 2,050
1,400 | 1,220 | 960 2,740 | 11,000 | 7,220 | 3,120 | 2,050
1,400 | 1,220 | 960 3,060 | 13,400 | 7.220 | 3,120 | 2,140
1,400 | 1,220 960 4,420 | 13,700 | 7,220 | 3,060 | 2,140
1,400 | 1,220 | 960 4,600 | 14,900 | 6,730 | 2,930 | 2,030
1,400 | 1,140 890 4,070 { 17,100 | 6,490 | 2,930 | 2,030
1,400 | 1,140 | 960 4,420 | 17,700 | 6,370 | 2,860 | 2,030
1,400 | 1,140 | 960 3,610 | 18,300 | 6,020 | 2,800 | 2,010
1,400 | 1,140 | 960 3,470 | 18,300 | 6,020 | 2,800 | 1,990
1,260 | 1,010 | 910 3,610 | 18,900 | 6,020 | 2,800 | 1,900
1,310 910 920 3,750 | 19,300 | 5,590 | 2,680 | 1,900
1,310 910 930 3 18,900 | 5,380 | 2,680 | 1,900
1,31 910 940 4,070 | 18,300 | 5,280 | 2,680 | 1,900
1, 310 910 950 4, 16,400 | 5,180 | 2,580 | 1,780
1
1,310 | 922 | 960 4,980 | 14,900 | 5,080 | 2,560 | 1,780
1, 310 935 960 6,490 | 13,400 | 4,790 | 2,490 | 1,720
1, 310 935 910 6,490 | 12,500 | 4,600 | 2,470 | 1,720
1, 380 960 910 6,490 | 11,900 | 4,420 { 2,450 | 1,700
1,400 | 1,010 910 5,500 | 11,000 | 4,240 | 2,430 | 1,700
1,310 | 1,010 910 5,380 | 10,700 | 4,070 | 2,300 | 1,700
600 | 1,220 | 1,010 910 5,590 { 11,300 | 3,900 | 2,270 | 1,700
600 | 1,220 | 1,010 960 6,610 | 11,600 | 3,750 | 2,250 | 1,700
600 | 1,220 985 960 8,230 ; 11,300 | 3,750 | 2,230 | 1,700
600 | 1,220 | 985 | 960 9,030 | 11,200 | 3,750 | 2,210 | 1,640
500 | 1,220 960 960 9,030 | 10,600 | 3,680 | 2,190 { 1,600
450 | 1,220 | 960 | 960 11,900 | 9,870 | 3,610 | 2,140 | 1,580
50 { 1,220 | 960 | 960 15,500 | 9,310 | 3,610 | 2,190 | 1,560
400 | 1,220 960 960 14,900 | 8,760 | 3,470 | 2,140 | 1,500
400 | 1,220 960 960 11,600 | 8,490 | 3,400 | 2,120 | 1,460
400 ... 960 960 12,600 ... 3,330 | 2,080 |_..._..

Nore.—No gage-height record Dec. 16, Jan. 12-15, Feb. 8 and 9; discharge interpolated.
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Monthly discharge of Yellowstone River at Corwin Springs, Mont., for the year
ending Sept. 30, 1921

{Dralnage ares, 2,630 square miles]

Discharge in second-feet Run-off
Month Per
Maximum | Minimum | Mean nstrlélisllre Inches | Acre-feet
e
1,900 1,400 1,670 0.635 0.73 103, 000
1,400 1,220 1,320 . 502 . 56 78, 600
1,220 910 1,030 .392 .45 63, 300
960 890 945 . 359 .41 58,100
1,070 910 974 . 370 .39 54, 100
1,160 985 1,080 411 - 47 66, 400
1,420 1,010 1,220 . 464 .52 72, 600
15, 500 1, 600 6,270 2.38 2.74 386, 000
19, 300 8,490 | 13,500 513 | 5.72 803, 000
8,230 3,330 5,180 1.97 2.27 319, 000
3,330 2, 080 2, 590 . 985 114 159, 000
2,140 1,460 1,820 L6092 77 108, 000
19, 300 890 3,140 119 16.17 2, 270, 000

[
YELLOWSTONE RIVER AT FORSYTH, MONT,

Location.—In SW. ¥{ SW. 1 sec. 14, T. 6 N., R. 40 E,, at highway bridge at
Forsyth, Rosebud County.

DRrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—July 16 to September 30, 1921.

Gace.—Cable gage fastened to upstream side of bridge; read by Andrew
Anderson.

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Bed composed of gravel and small boulders. One
channel at all stages. Left bank high; right bank protected by levee, but
may be overflowed at flood stage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.10 feet at
1.20 p. m. June 21 (discharge, 49,200 second-feet) ; minimum stage 0.22 foot
September 2 and 3 (discharge, 3,640 second-feet).

Ice.—None during period of record.

Diversions.—Numerous diversions above station for irrigation.

RecuLATION.—None.

Accuracy.—Stage-discharge relation permanent for period of record. Rating
curve well defined between 3,000 and 50,000 second-feet. Gage read to
hundredths once daily. Daily discharge ascertained by applying daily
gage height to rating table. Records good.

CooreraTioN.—QGage heights furnished by city of Forsyth.

Discharge measurements of Yellowstone River at Forsyth, Mont., during the year
ending Sept. 30, 1921

[Made by G. H. Ellis]

Gage Dis-
Date height charge

Feet Sec.-ft.
3.06

8.85 47, 500
1.56 7
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Daily discharge, in second-feet, of Yellowstone River at Forsyth, Mont., for the
period July 16 to Sept. 30, 1921

Day July | Aug.{ Sept. Day July | Aug. | Sept. Day July | Aug. | Sept.

EEEEE

WO o
=

PP B S
§ [=2-%~} §

'Monthly discharge of Yellowstone River at Forsyth, Moni., for the period July 16
to Sept. 30, 1921

Discharge in second-feet |
Run-off in
Month
Maximum | Minimum | Mean ; acre-feet
R H 15,000 7,510 | 10,600 | 336,000
AUgUSt .o amaem 7, 060 3, 680 5, 190 319, 000
September._ . .. eeeeas . 5,180 3,640 4,320 ‘ 257, 000
The period - - el e | 912, 000

YELLOWSTONE RIVER AT INTAKE, MONT.

Locarron.—In NW. 14 sec. 36, T. 18 N., R. 56 E., at lower Yellowstone diversion
dam at Intake, Dawson County, 18 miles below Glendive.

DraiNaGE ArEA.—Not measured.

RECORDS avaILABLE.—January 1, 1911, to September 30, 1921 at present site.
Records obtained by War Department and Department of Agriculture 1893
to 1903, and by Geological Survey August 1, 1903, to December 31, 1910,
at Glendive.

Gage.—Chain gage on left abutment of dam showing depth of water on crest;
read by Matt Griebler, employee of United States Bureau of Reclamation.

DiscHARGE MEASUREMENTS.—Made from bridge at Glendive or from ferryboat
100 feet below dam.

CHANNEL AND CONTRoL.-——Dam forming the principal control is rock-filled timber
crib structure on pile foundation, 700 feet long, crossing the river at right
angles to current, and raising low-water level about 4 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.6 feet at
8.40 a. m. June 21 (discharge, 159,000 second-feet) ; minimum stage, 1.1 feet
September 24-25 (discharge, 3,660 second-feet).

1903-1921: Maximum stage recorded in 1921; minimum stage, 0.7 foot
July 17 to August 1 and August 19-25, 1919 (discharge, 2,270 second-feet).

Ice—River freezes over dam and it is not known to what extent the stage-
discharge relation may be affected. ’

DriversioNns.—Lower Yellowstone canal, which diverts water to irrigate 66,000
acres of land, heads at the left abutment of dam. Of several diversions from
main stream above station United States Bureau of Reclamation Huntley
project and Billings Carey Act project are the largest. There are also
numerous diversions from tributaries.

REGcULATIONS.—Yellowstone Lake and Shoshone reservoir form the only important
regulation above, and control only a small part of the flood flow.

Accuracy.—Stage-discharge relation permanent except during ice period.
Rating curve well defined below 80,000 second-feet. Gage read to tenths
twice daily. Daily discharge ascertained by applying mean daily gage height
to rating table. Records good.

No discharge measurements were made during the year.
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Daily discharge, in second-feet, of Yellowstone River at Intake, Mont., for the year
ending Sept. 80, 1921

Day Oct. Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
6,240 | 5,760 | 43,600 | 38,800 | 7,800 | 4,040
6,740 | 5,760 | 45,700 | 38,100 | 8, 650 4,040
6,740 | 5,300 | 45,700 | 40, 8,940 | 4,040
6,240 | 5,080 A 34,300 | 8,080 4,040
6,240 | 4,860 | 39,400 | 32,000 | 7,530 | 4,040
5,760 | 4,650 | 41,500 | 29,600 | 7,260 | 4,040
5,760 | 4,440 | 50,100 | 26,400 | 6, 740 4,040
5,760 | 4,860 | 53,000 | 23,900 | 6,240 4,040
6,240 | 6,240 | 56,800 | 20,400 | 6,240 | 4,040
5,760 | 9,540 | 65,200 | 19,000 | 5,760 4,040
5,530 | 12,900 | 72,200°| 18,200 | 5, 530 4,040
5,300 | 17,700 | 73,000 | 17,700 | 5,530 | 4,040
5,300 | 20,900 | 76,800 | 16,800 | 5,760 | 4,440
5,300 | 23,9 81,600 | 15,600 } 5, 530 4, 860
5,300 | 17,300 | 88,000 | 14,800 | 5,300 5,080
5,300 | 12,500 | 84,800 | 13,600 | 5300 | 4,860
5,300 | 11,800 | 83,200 | 13,200 | 5,300 4, 650
5,300 | 11, 83,200 | 12,900 | 5, 760 4, 440
5,300 | 12,500 |118,000 | 12,200 | 5,760 | 4,440
5,300 | 14,800 |135,000 | 11,500 | 5, 530 4, 440
5,300 | 16,400 142,000 | 11,500 | 5,300 | 4,240
5,530 | 19,100 | 68,300 | 10,800 | 5,300 [ 4,040
5,760 | 21,400 | 51,500 | 10,500 | 4,880 | 3,850
5,760 | 25,900 | 44,300 | 10,200 | 4,860 | 3,660
5, 760 900 | 41,500 | 10,200 | 4,860 | 3,660
5,760 | 20,400 | 40,800 | 9,540 | 4,860 3,850
6,240 | 21,400 | 46,400 | 8,040 | 4,440 | 4,040
6,240 | 27,500 | 42,900 | 8,650 | 4,440 | 4,040
5, 33,100 | 40,800 | 8,360 | 4,440 4,240

. 5,760 | 36,200 | 39,400 | 8,360 | 4,440 | 4,440
6,240 |o....... 41,500 .. __.. 8,080 | 4,440 |__._..__

NotE.—Stage-discharge relation affected by ice during winter; discharge not computed Dec. 1 to Feb. 28,

Monthly discharge of Yellowstone River at Intake, Mont., for the year ending Sept.

30, 1921
Discharge in second-feet
Run-off in
Month ) acre-foet
Maximum | Minimum | Mean
October 7, 260 5, 300 6, 280 386, 000
November 7, 260 5, 760 6, 560 390, 000
MATCH - - e oot 15, 200 5,760 8, 820 542,
April._____. 6, 740 5,300 5,750 342, 000
MY oo T 41, 500 4,440 | 16,100 990, 000*
June. oI 142, 000 39, 400 3, 840, 000
July .. 40, 800 8, 080 17, 900 1, 100, 060
August_ .. 8,940 4,440 5,830 358,
September. 5,080 3, 660 4,190 249, 000

SHIELDS RIVER AT CLYDE PARK, MONT.

Locartion.—In NW. 14 sec. 33, T.2 N., R.9 E,, at highway bridge 2 miles above
mouth of Brackett Creek and one-fourth mile northwest of Northern Pacifio
Railway station at Clyde Park, Park County.

DRAINAGE AREA.—544 square miles (measured on topographic maps).

RECORDS AVAILABLE.—March 31 to September 30, 1921.

Gage.—Cable gage attached to downstream side of bridge; read by Joseph [I.
Tecca.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.
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CHANNEL AND CONTROL.—One channel at all stages; bed composed of clean,,
small gravel; may shift. Banks low and covered with timber and brush.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.14 feet at.
7 a. m. June 9 (discharge, 1,190 second-feet); minimum stage, 1.06 August.
9 (discharge, 5.4 second-feet).

Ice.—None during period of record.

Diverstons.—Numerous diversions above and below gage for irrigation.

ReeuLaTION.—None.

Accuracy.—Stage-discharge relation permanent during period. Rating curve
well defined between 50 and 500 second-feet. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage height.
to rating table. Records good, except for discharge below 50 second-feet.

Discharge measurements of Shiclds River at Clyde Park, Mont., during the year-
ending Sept. 30, 1921

{Made by G. H. Ellis}

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
1.48 72 | June 18 oo 2.32 418
1.78 1656 || Judy 26 - oo 1.4 61

2.34 456

Daily discharge, in second-feet, of Shields River at Clyde Park, Moni., for the period
Mar. 31 to Sept. 30, 1921

Day Mar. | Apr. May | June | July | Aug. | Sept.

140 86

127 ’530 67 33 40
148 584 163 26 47
163 667 295 21 56
274 360 21 56
305 890 407 19

360 790 497 16 58
477 974 730 10 61
703 | 1,180 649 5.4 63
632 | 1,050 539 16 63
553 | 1,010 407 19 63
484 321 20 63
413 800 279 22 65
425 750 264 19 69
348 721 226 19 76
343 616 187 16 76
316 504 166 16 74
300 425 144 16 79
407 383 124 15 81
451 354 105 16 81
464 326 97 15 76
490 254 84 19 76
511 226 76 20 76
497 212 76 21 76
539 191 72 24 76
649 183 56 22 76
760 159 49 22 76
694 111 49 27 76
640 108 47 30 76
584 99 43 34 76.
532 |.oeaos 41 k7 S O
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Monthly discharge of Shields River ot Clyde Park, Mont., for the period Mar. 31 to
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Mazimum | Minimum | Mean
240 94 162 9, 640
760 127 443 27, 200
1,180 99 546 32, 500
730 41 216 13, 300
36 5.4 20.9 1,200
81 38 67.6 4,020
88, 000

BRACKETT CREEK NEAR CLYDE PARK, MONT.

Locarion.—In NW. 3/ NE. I/ sec. 2, T. 1 N., R. 8 E., at site of proposed storage
dam 4 miles above mouth of creek and 5 miles from Clyde Park, Park County.

DRAINAGE AREA.—56.5 square miles (measured on topographic map).

RECORDS AvAILABLE.—March 30 to September 30, 1921.

Gage.—Vertical staff on left bank in canyon at side of road; read by Mrs. Mary
C. May.

DiscHARGE MEASUREMENTS.—Made by wading at gage or from bridge one-fourth
mile above.

CHANNEL AND CONTROL.—Stream bed composed of gravel, boulders, and bedrock.
Right bank covered with brush; road built in left bank. Water will flood
the road at elevation of 5.00 feet.

LEXTREMES OF DISCHARGE.—Maximum stage recorded, 2.02 feet at 7.30 a. m.
May 9 (discharge, 179 second-feet) ; minimum stage, 0.40 foot at 7.30 p. m.
August 31 and September 7 (discharge, 7.0 second-feet).

Tce.—Stage-discharge relation not affected by ice. Spring enters creek just
above gage and channel remains open.

Diverstons.—Numerous small ditches for irrigation both above and below gage.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 10 and 120 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

Discharge measuremenis of Brackett Creek near Clyde Park, Mont., during the year
ending Sept. 30, 1921

[Made by G. H. Ellis]

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.fi.
Mar. 30 e 0. 59 13.2 || June 18 ———- 0.98 41.0
Apr. 2.l .91 38.8 || JULY 260 oo .57 18

May 21 1.46 102
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Daily discharge, in second-feet, of Brackett Creek near Clyde Park, Mont., for the
period Mar. 30 to Sept. 30, 1921

Day Mar. | Apr. | May | June | July | Aug. | Sept.
15 37 106 33| 15 7.6
24 39 108 42 14 8.2
36 54 110 52 13 8.8
43 66 119 52 14 8.8
34 93 120 50 13 8.5
26 106 127 48 10 8.5
25 127 117 52 10 7.9
24 151 126 46 10 7.6
29 172 127 44 10 8.8
25 144 106 35 10 8.2
25 127 97 33 11 8.8
26 124 75 32 9.7 10
27 115 68 32| 10 d.4
39 98 69 31 10 10
49 97 67 30 9.7 12
43 91 58 29 10 12
47 84 56 20 10 13
49 94 51 19 10 13
56 112 45 20 9.4 12
55 111 46 15 88 13
47 107 43 15 10 14
54 100 45 15 9.4 14
60 123 8 15 9.7 14
49 115 38 16 9.4 14
44 116 38 15 9.4 15
42 131 36 14 9.7 15
40 123 34 15 9.4 13
36 110 33 14 9.4 14
35 100 29 15 9.1 15
35 99 28 17 9.1 13

3 12 .. 99 .- 14 76 |eeeeneos

Monthly discharge of Brackett Creek near Clyde Park, Mont., for the period Mar.
30 to Sept. 30, 1921

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

1 SO 60 15 38.0 2, 260
172 37 105 6,460

127 28 72,2 4,300

52 14 28.4 1, 750

- 15 7.6 10.3 633

________ - 15 7.6 11.2 666

The period. . - e e © 16,100

BIG TIMBER CREEK NEAR BIG TIMBER, MONT.

Location.—Near center of SW. }{ NE. 14 sec. 6, T. 2 N., R. 14 E., at Iverson
ranch, 214 miles below junction of forks of Big Timber Creek and 10 miles
northwest of Big Timber, Sweet Grass County.

DrAINAGE AREA.—64 square miles (measured on topographic maps).

RECORDS AvVAILABLE.—April 13, 1912, to September 30, 1921. .

Gage.—Vertical staff nailed to downstream side of left abutment of farm bridge,
installed April 16, 1921; read by Iver Iverson. From April 5, 1918, to
April 16, 1921, records from wire gage 500 feet below bridge, set to different
datum. For description of earlier gages see previous water-supply papers.

DiscEARGE MEASUREMENTs.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of sand and gravel; shifting. Left
bank is very high and clean; right bank low, wooded, and subject to overflow.
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ExTrREMBES OF DiscHARGE.—Maximum discharge reecorded during year, 442
second-feet at 8 p. m. June 8; minimum discharge, 11 second-feet March
28-30.

1912-1921: Maximum stage recorded, 6.9 feet July 15, 1918, determined
from high-water marks (discharge, 1,960 second-feet); minimum discharge,
7 second-feet March 20, 1915. ’

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

Diversions.—Numerous irrigating ditches divert water above and below station.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice and shifting
control. Rating table used to April 15 well defined between 20 and 600
second-feet; table used April 16 to September 30, well defined between 5
and 200 second-feet. Gage read to half-tenths once daily. Daily discharge
ascertained by applying gage height to rating table, except as indicated in
footnote to table of daily discharge. Records good.

Discharge measurements of Btg Timber Creek near Big Timber, Mont., during the
year ending Sept. 30, 1921

- Gage Dis- o Gage | Dis-
Date Made by beight | charge | DBf¢ Made by beight | charge
Sec.-fi. . Feet | Sec.-ft.
Apr. 1 12,7 |{ May 20 1.94 72
16 18.3 || June 18 2.50 | 196
May 15 57 July 28 1.72 25.8
Daily discharge, in second-feet, of Big Timber Creek near Big Timber, Mont., for the
year ending Sept. 30, 1921
Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
26 24 27 17 a13 18 112 181 25 45
26 24 27 17 19 18 134 201 25 43
31 a4 27| e17 19 18 171 152 22 47
31 %) e 17 19 2 196 143 20 49
31 24| 27 17 19 47 319 166 19 45
31 19 7 17 19 60 313 191 16 4
31 19| @27 19 iz 296 191 15 38
31 a2l 27 19 100 417 178 15 36
31 a22 27 ! 19 96 313 176 16 240
31 24 27 | 18 19 76 285 164 43 45
31 27 19 67 291 161 45 36
a3l 19 60 280 149 50 36
31 22 21 19 57 263 134 60 36
a3l al9 19 52 247 127 60 34
31 26| =18 19 55 | =234 125 57 36
25 2 16 18 52 221 119 45 34
35 a28 20 18 60 247 104 47 32
30 28 26 20 19| @80 206 87 45 38
30 28 26 20 24 100 211 79 47 38
35 28 25 24| o102 186 74 50 43
a32 2 % 25 22 104 191 67 45 41
30 2 a22 22 125 196 51 43 41
30 2 20 22 125 206 55 47 43
25 28 20 20 112 196 40 45 43
30 23 26 20 20 138 211 34 41 43
@28 | a23 2 20 19 191 191 31 ad3 38
25 2 2% 16 19 201 201 29 45 36
25 24 26 11 19 143 191 29 43 41
20| 2 a2 | a1l 19 17 196 24| ad5 45
25 28 26 11 18 138 186 25 47 43
25 |oeeos 26 16 |cemenenn VT 24 45 oo,

¢ Gage-height missing; discharge interpolated.

NoTE.~—Stage-discharge relation affected by ice during winter; discharge estimated Nov. 11-15, 28,
Dec. 6, 9, 12-17, 20-24, 26, 27, 31, and-Mar. 7-12. Stage-discharge relation affected by shifting control July 8
to ci&%ged 19; discharge computed by indirect method. Braced figures indicate mean discharge for periods
included.
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Monthly discharge of Big Timber Creek near Big Timber, Mont., for the year ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October__.. 36 20 29,2 1, 800
November. 28 19 24.5 1,460
December. 27 26 26.4 1,620
25 o ] 1 25 11 18.1 1,110
April. 24 13 19. 4 1,150
ay.. 201 18 88,5 5,440
June.. 417 112 230 13, 700
July. ... 201 107 . 6,580
A b e e — e e ce e —m e —m e ——————— 60 15 39.1 2,400
September. . o e 49 32 40.2 2,300

SWEETGRASS CREEK ABOVE MELVILLE, MONT.,

Locarion.—Near center of sec. 27, T. 5 N., R. 13 E,, on T. S. Lavold’s ranch, 9
miles northwest of Melville, Sweet Grass County.

DRAINAGE AREA.—59.6 square miles (measured on topographic map).

RECORDS AvAILABLE.—August 21, 1913, to September 30, 1921; May 5,-1907, to
December 31, 1912, records obtained at C. M. Rein’s ranch in SW. 14 sec.
24, T. 5 N, R. 12 E., 17 miles northwest of Melville. No diversions or
tributaries between two stations.

Gage.—Vertical staff on left bank three-fourths of a mile above house of T. 8.
Lavold, who reads gage:

DiscHARGE MEASUREMENTS.—Made by wading, or from bridge near observer’s
house.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders; may shift
during high water. Banks are high, not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.32 feet at
3.15 p. m. June 9 (discharge, 651 second-feet); minimum stage, 0.23 foot
April 10-13 and 21-26 (discharge, 5.9 second-feet).

1907-1912: Maximum stage recorded at old section, 5.15 feet June 1,
1908 (discharge, 1,490 second-feet); minimum stage, 1.42 feet April 18, 19,
1911, and April 23-30, 1912 (discharge, 8.6 second-feet).

1913-1921: Maximum stage recorded at present site, 2.85 feet June 11,
1918 (discharge, 1,510 second-feet); minimum stage, 0.1 foot November
25-30, 1918 (discharge, 3 second-feet).

Ice.—Stage-discharge relation affected by ice during mosb winters.

DiversioNs.—Two small ditches divert water above gage; quantity diverted is
negligible. -

REecuLaTiON.—None.

Accuracy.—Stage-discharge relation changed during high water in June. Both
rating curves well defined between 10 and 780 second-feet; used October 1
to June 9 and June 10 to September 30. Gage read to hundredths once
daily. Daily discharge ascertained by applying gage height to rating table.
Records good.
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Discharge measurements of Sweetgrass Creek above Melville, Mont., during the year
ending Sept. 30, 1921

[Made by G. H.

Ellis]

Date

Gage Dis-
height charge

Feet Sec.-ft.
0.25 11.3
1.28 153

.93

Daily discharge, in second-feet, of Sweetgrass Creek above Melville, Mont., for the

year ending Sept. 30, 1921
Day Oct. | Nov. | Dee. | Jap. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
19 19 15| 14 8.0 6.5 7.1 215 232 78 40
19 19 14 14 8.0 771 7.1 243 226 75 40
19 19 14} 14 8.0 7.1 7.1 258 226 72 40
19 13 4 4 8.0 7.1 5.9 434 226 69 38
19 13 4] 14 8.0 7.1 5.9 519 232 67 38
19 13 14| 14 80 6.5 7.1 532 232 67 38
19 13 14| 14 8.0 7.1 8.4 457 232 65 38
19 13 14 14 8.0 7.11 26 532 226 65 38
19 13 14| 14 8.0 7.1 30 651 226 65 38
19 13 14 14 80 591 28 519 226 64 38
19 13 14| 13 80 591 29 457 226 64 38
19 13 14| 13 8.0 5.9 23 457 232 64 40
17 13 14 13 8.0 5.9 32 422 240 64 40
17 13 14| 13 8.0 6.5| 104 258 240 62 40
19 13 4| 13 7.4 6.5 104 229 240 59 40
19 13 12 13 9.4 6.5 104 222 246 56 40
19 13 12| 13 13 6.5 | 108 236 150 56 40
19 13 121 13 13 6.5 113 243 136 56 40
19 13 12¢ 13 13 6.5 117 215 124 56 40
19 13 12 12 16 6.5 151 215 120 54 4
19 13 12| 14 15 5.9 | 222 212 102 51 40
19 13 12| 14 15 5.9 | 236 212 102 51 38
19 13 12| 14 16 5.9 | 258 218 102 51 33
19 13 4| 14 16 5.9 | 282 218 99 51 33
19 11 14! 14 16 59| 299 226 96 47 33
23 19 11 14| 14 16 5.9 | 308 226 90 47 33
19 19 15 141 14 16 6.5 | 274 226 90 47 33
19 19 15 14 80| 16 7.1 258 226 86 44 33
19 19 15 14 |eceeaes 16 7.1 216 240 44 31
19 19 15 14 16 7.1 ] 222 246 84 42 31
19 |oeecnan 14 14 ) L I PR 236 ... 81 40 .. ..

Monthly discharge of Sweetgrass Creek above Melville, Mont., for the year ending
Sept. 30, 1921

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

Maximum | Minimum | Mean
25 17 22.9 1,410
19 17 18.9 1,120
19 11 13.7 2

....... 15 12 13.5
............. 14 8.0 13.4 744
............. 16 7.4 1.5 707

........... 7.7 5.9 6, 52

........... 308 5.9 123 7, 560
........... 651 212 319 19,000
............. 246 81 170 10, 500
August. e 78 40 57.8 3, 550
September. «oa_ oo eemeeen 40 31 37.4 2, 230
The Jear. e 651 59 67.4 48, 900
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SWEETGRASS CREEK BELOW MELVILLE, MONT.

Location.—In SW. 1f sec. 27, T. 4 N, R. 15 E., at Crum’s ranch, one-fourth
of a mile above head of diversion canal of Big Timber Carey project and
6 miles southeast of Melville, Sweet Grass County.

DrAINAGE AREA.—137 square miles (measured on topographic maps).

RECORDS AvAILABLE.—April 1, 1909, to November 10, 1916, and August 8,.1917,
to September 30, 1921 at present site; May 4, 1907, to April 1, 1909, at
Adam’s ranch 214 miles downstream.

Gage.—Vertical staff attached to downstream face of wing dam, 200 feet up-
stream from observer’s house; read by Ruth D. Crum.

DiscEARGE MEASUREMENTS.—Made by wading or from highway bridge half
a mile above gage.

CHANNEL AND conTRoL.—Bed composed of clean gravel; control is gravel riffle
40 feet below gage; shifting. Right bank low; subject to overflow during
high stages; left bank high at gage; may be subject to overflow 300 feet
below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.85 feet at
8 a. m. June 9 (discharge, 735 second-feet); minimum stage, 1.27 feet
May 4-5 (discharge, 16 second-feet). '

1909-1921: Maximum stage recorded, 4.2 feet during high water of June,
1916, estimated from high-water marks (discharge, from extension of rating
table, 1,700 second-feet); minimum stage, 1.12 feet August 16-18, 1919
(discharge, 8 second-feet).

Ice—Stage-discharge relation affected by ice.

Drversions.—There are adjudicated rights of over 500 second-feet from Sweet-
grass Creek; numerous ditches divert water both above and below station.
Diversion canal of Big Timber Carey project, having capacity of 600 second-
feet, diverts water half a mile below gage into two reservoirs of 6,000 and
12,000 acre-foot capacity.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation not permanent; affected by shifting con~
trol and by ice. Three rating curves used; one, applicable October 24 to
November 28, fairly well defined between 40 and 600 second-feet; others,
applicable April 16 to June 10 and June 11 to September 30, well defined
between 20 and 300 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

Discharge measuremenis of Sweetgrass Creek below Melville, Mont., during the year
ending Sept. 30, 1921

Date Made by— 128 | e, || Date Made by— o e
Feet | Sec.-ft. Feet | Sec.-ft.
Apr. 1| G. H.Ellis.__.....__.__ 1.37 21.3 || June 16 | C. 8. Heidel _.._.._....] 2.74 200
16 | Ellis and Heidel........| 134 18.8 || July 28 | G. H. ElliSaccevncoean-. 1.26 21.4
May 20 [ G. H. Ellis_.......__... 2,11 104
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Daily discharge, in second-feet, of Sweetgrass Creek below Melville, Mont., for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
18 282 187 16 22
18 278 322 15
17 337 261 34 25
16 379 194 40 26
16 515 207 42 25
18 503 286 38 25

483 364 35 25
62 603 345 33
71 667 304 34 27
43 587 264 43 30
26 579 240 46 31
23 213 48 31
20 213 49 31
61 439 213 46 31
74 387 175 45 34
82 372 152 40 32
89 427 131 29 30
96 311 131 25 24
115 206 117 24 23
108 220 104 23 23
172 203 76 4 23
282 213 22 24
275 58 23 25
233 213 55 23 25
244 50 21 25
372 227 37 23 25

197 22 19 25
333 187 20 27 25
268 187 18 26 26
282 184 16 25 7
250 |- 16 23 | eaeee-

Nore.—8tage-discharge relation affected by ice during winter; discharge interpolated Nov. 10 and 13-17.
No record Oct. 1-23 and Nov. 29 to Apr. 15.

Monthly discharge of Sweetgrass Creek below M elville, Mont., for the year ending
Sept. 30, 1921

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

October 24-31. 42 29 35.6 565
47 26 32.3 1,790
20 17 19.1 568
455 16 134 8, 240
667 184 357 21,200
364 16 157 9, 650
49 15 310 1,910
34 22 26. 4 1,570

EAST ROSEBUD RIVER NEAR ROSCOE, MONT.

Location.—In NW. 14 sec. 31, T. 6 8., R. 18 E., at Branger’s ranch, 7 miles above
Roscoe, Carbon County.

DRAINAGE AREA.—98 square miles (measured on topographic map).

RECORDS AVAILABLE.—September 8, 1920, to June 30, 1921; fragmentary.

Gage.—Overhanging cable gage on right bank; read by Mrs. D. N. Branger.

DiscuArRGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—One channel of clean gravel and boulders. No well-
defined control. Banks high and wooded.
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ExTREMES oF piscHARGE.—Maximum stage recorded, 6.3 feet at 6 a. m. June 12
(discharge, 1,980 second-feet); minimum stage, 1.42 feet February 27 and 28
(discharge, 25 second-feet).

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

Diversions.—None.

ReaeurLaTioN.—None.

Accuracy.—Stage-discharge relation permanent during period of record. Rating
curve well defined between 20 and 300 second-feet. Gage read to hundredths-
once daily or tri-weekly October 8 to January 30; twice daily January 31 to-
March 31 and May 22 to June 30. Daily discharge ascertained by applying
gage height to rating table. Records good for discharge below 400 second-
feet.

Discharge measurements of East Rosebud River near Roscoe, Mont., during the year
ending Sept. 30, 1921

Gage Dis- Gage | Dis-
Date Made by— height | charge | DB8t® Made by— height | charge
Feet | Sec.ft. Feet 1 Secft.
Sept. 8 | C.S. Heidel. ... 2.48 i85 !l Jan. 31| G H. BIiS-ooeemoeenee o162 | 377
Oct. 8 ... 40n oI Loz 75 || Mar. 1 d 16| ;0
May 19 2.75 277
July 20 2.96 | 319

& Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of East Rosebud River near Roscoe, Mont., for the
period Oct. 8, 1920, to June 30, 1921

Day Oct. | Nov. | Dec. | Jan. Feb. | Mar. | May | June
44 33 39 540
b44 v 33 39 556
b44 33 38 690"
44 33 40 822
42 33 39 930
b 42 433 40 1,060
541 +33 40 1,150
41 33 41 1, 460"
540 34 41 1, 520
540 33 39 1, 530°
39 35 39 1, 750*
40 4 40 1,850
39 39 40 1,640
38 37 40 1, 440"
e 38 38 41 1, 250
38 37 38 1,050*
44 35 37 965-
39 36 38 894
39 34 39 77
539 34 39 630
39 33 38 28 |ao.s 664
538 33 36 28 233 686
538 33 34 28 255 647
538 33 30 28 261 606
37 33 30 28 311 597
536 28 384 610"
36 29 630 610
536 28 614 593
35 29 589 577
»34 28| 639 552
534 29 601 ...

s Stage-discharge relation affected by ice; discharge interpolated.
b Gage not read; discharge interpolated. No record Apr. 1 to May 21.
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Monthly discharge of East Rosebud River near Roscoe, Mont., for the period Oct. 8,
1920, to June 30, 1921

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

75 44 60.1 2, 860
54 44 46.9 2, 790

44 34 39.2 2,410

4 33 34.6 2,130

41 28 37.3 2, 070

29 27 28.1 1, 730

639 233 452 8,970

1, 850 540 955 56, 800

CLARK FORK NEAR CLARK, WYO.

LocaTtion.—Seec. 8, T. 56 N., R. 102 W., at highway bridge 9 miles below mouth of
canyon and 4 miles south of Clark, Park County. Nearest tributary, Pat
O’Hara Creek, enters 400 feet upstream.

DRAINAGE AREA.—929 square miles (measured on base map of Wyoming; scale
1:500,000).

RECORDS AVAILABLE.—April 20, 1919, to September 30, 1921.

GaGeE.—Gurley water-stage recorder installed April 24, 1921, referred to chain
gage used previously; inspected by R. G. Hopkins. Datum lowered twice,
but all gage heights have been referred to present datum.

DIsCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CONTROL.—Bed composed of gravel and small boulders. Control
is gravel bar several hundred feet downstream; apparently permanent.
EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 7.35 feet at 2 a. m. June 12 (discharge, 10,500 second-feet); minimum

discharge occurs during winter.
. 1919-1921: Maximum stage occurred in 1921; minimum discharge oc-
curred during winter, when gage was not operated.

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversions.—One canal diverts water from Clark Fork just above station;
maximum measured discharge, 34 second-feet. Prior to July 1, 1921, adju-
dicated diversions for 98 second-feet from Clark Fork below station in Wyo-
ming, and 82 second-feet from tributaries above. )

Accuracy.—Stage-discharge relation practically permanent; affected by ice
during winter. Rating curves used October 1 to November 30, and April 1
to September 30, both well defined below 9,000 second-feet. Chain gage
read to hundredths twice daily before April 24. Operation of water-
stage recorder satisfactory. Daily discharge ascertained by applying mean
daily gage height to rating table. Records excellent.

Discharge measurements of Clark Fork near Clark, Wyo., during the year ending
Sept. 30, 1921

e S5 | B
Feet Sec.ft.
Apr. 24 | J. B. Spiegel 0.91 288
June 15| P. V. Hodges 5.87 7,340
Sept. 18 |..... do... .86 268
e
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Daily discharge, in second~feet, of Clark Fork near Clark, Wyo., for the year ending
Sept. 30, 1921

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
362 213 290 301 | 4,740 | 3,420 990 300
342 185 292 504 | 4,200 | 3,330 920 386
330 243 2041 1,140 | 4,650 | 2,620 850 390
326 237 208 | 1,270 | 5,700 | 2,260 795 485
322 228 208 | 1,730 | 6,520 | 1,990 759 466
318 222 208 [ 1,920 | 6,940 | 1,990 702 448
318 219 301 1,730 | 7,820 | 2,060 635 430
318 222 3011 1,800 | 8,920 | 2,190 576 412
306 188 304 | 1,610 | 9,260 | 2,330 564 394
310 152 301 | 1,430 | 9,260 | 2,400 546 376
314 185 308 | 1,490 | 9,700 [ 2,330 540 358
306 165 304 | 1,350 | 9,920 | 2,330 540 354
204 158 308 | 1,450 | 9,480 | 2,400 582 340
286 180 308 | 1,470 | 8,700 | 2,330 614 322
286 201 362 | 1,860 | 7,160 | 2,100 663 308

|

286 231 350 | 1,800 | 5,900 | 2,120 663 208
286 240 298 1 1,860 y 6,310 | 2,060 628 280
283 234 284 | 2,260 ] 5,500 { 1,860 570 268
283 228 271 | 2,470 | 4,740 | 1,730 259
283 240 274 | 2,120 ! 3,840 | 1,610 487 265
272 222 287 | 2,060 | 3,840 | 1,550 450 268
249 240 336 | 2,260 4,380 | 1,440 450 271
234 210 370 | 2,620 | 4,930 | 1,350 445 27
225 219 280 | 2,760 | 5,120 | 1,240 435 274
249 210 259 | 3,840 | 5310 | 1,200 430 268
269 210 259 | 4,110 | 4,740 | 1,180 422 262
258 213 250 | 5,500 | 4,200 | 1,120 404 247
249 162 250 | 6,100 | 4,020 990 399

243 150 244 | 5,120 | 3,840 940 394 232
231 165 241 | 4,930 | 3,670 920 399 229
222 | enans 5,310 ... 910 399 |oaeeee

Nore.—Norecord Dec. 1 to Mar. 31. Discharge estimated or interpolated Apr. 1-2 and Sept. 5~10 when
‘gage was not rea¢.

Monthly discharge of Clark Fork near Clark, Wyo., for the year ending Sept. 30, 1921

Discharge in second-feet

. Run-off in
Month acre-feet

Maximum | Minimum | Mean

362 222 286 17, 600
243 150 206 12, 300
370 241 294 17, 500
6, 100 301 2,460 | . 151,000
9, 920 3,670 6,110 364, 000
3,420 910 1,880 116, 000
394 573 35, 200

485 229 326 19, 400

CLARK FORK AT CHANCE, MONT.

Locarion.—In NW, 1f NW. 1 sec. 32, T. 9 8., R. 22 E,, at highway bridge at
Chance, Carbon County, just above mouth of Sand Coulee, half a mile
north of Wyoming-Montana boundary, and 10 miles south of Belfry, nearest
post office.

DRrAINAGE AREA.—Not measured.

RECORDs AVAILABLE.—July 28 to September 30, 1921.

Gage.—Vertical staff nailed to face of left abutment under bridge; read by
E. E. Harkin.

DisCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CONTROL.—One channel straight for several hundred feet above
and below gage. Bed composed of clean boulders and gravel. Both banks
high and clean; may be overflowed at extreme stages. Control may be
affected by débris deposited by Sand Coulee.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
2.08 feet July 28-30 (discharge, 858 second-feet); minimum stage, 1.10 feet
September 30 (discharge, 226 second-feet).

Ice.—None during period of record.

Diversions.—Numerous irrigation ditches above and below station.

ReEguraTioN.—None.

Accuracy.—Stage-discharge relation permanent for period of record. Rating
curve well defined. Gage read to hundredths once daily. Daily discharge
ascertained by applying gage height to rating table. Records fair.

Discharge measurements of Clark Fork at Chance, Mont., during the year ending
Sept. 30, 1921

Gage Dis-

Date Made by— height charge
Feet Sec.ft.
July 28 | Heidel and Kimball . .. . oo emmemeane 2.08 893
Aug. 18 | AL H. Tuttle. . e 1.64 470

L

Daily discharge, in second-feet, of Clark Fork at Chance, Mont., for the period July
28 to Sept. 30, 1921

Day July | Aug. | Sept. Day July | Aug. | Sept. Day July | Aug. | Sept.
718 370 523 287
695 359 516 278
695 354 516 268
642 354 509 260
614 343 495 251
593 332 495 243
565 327 239
537 316 476 230
523 311 476 230
523 207 469 226

462 |_ooceee-

Monthly discharge of Clark Fork at Chance, Mont., for the period July 28 to Sept. 30,
1921

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

JULY 2881 oo oo . 858 850 856 6, 780
A 38, 600
19, 900

65, 300

CLARK FORK AT EDGAR, MONT.

Locarion.—In SW. }{ SW. 14 sec. 24, T. 4 8., R. 23 E., at highway bridge half
a mile east of Edgar, Carbon County.

DraiNAGE AREA.—Not measured.

REecorps avainaBrE.—July 29 to September 30, 1921.

GaGeE—Wire gage with enamel scale, fastened to guardrail on downstream side
of bridge; read by Lewis Bowen.

DiscEARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND ¢ONTROL.—No well-defined control; probably is channel for some
distance below gage.
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EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.20 feet at 10.50 a. m.
August 2 (discharge, 815 second-feet); minimnum stage, 2.43 feet at 8.30
a. m. September 2 (discharge, 330 second-feet).

Ice.—No ice during period of record.

Drversions.—Numerous ditches divert water for irrigation.

ReguraTion.—None.

Accuracy.—Stage-discharge relation permanent during period of record. Rating
curve well defined between 300 and 6,500 second-feet. Gage read to hun-
dredths once daily. Daily discharge ascertained by applying gage height
to rating table. Records good.

Discharge measurements of Clark Fork at Edgar, Mont., during the year ending
Sept. 30, 1921

Gage Dis-
Date Made by— . height | charge

Feet Sec.-ft.
July 29 | Heidel and Kimball. ... o 3.15 778
Aug. 18 | A H. Tuttle_ e eas 2.78 538

Daily discharge, in second-feet, of Clark Fork ot Edgar, Mont., for the period July
29 to Sept. 30, 1921

Day July | Aug. | Sept. Day July | Aug. | Sept. Day July | Aug. | Sept.
523 453 436 409
493 470 426 404
487 475 404
505 464 392 420
568 464 360 400
594 453 360 420
587 448 350 398
523 431 3565 398
487 431 376 392
481 392 398

340 ...

Monthly discharge of Clark Fork at Edgar, Mont., for the period July 29 to Sepi.
1

y

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

778 677 729 4,340
815 340 525 32, 300
September. .. 475 330 412 ,

The period B} “ 61,100

ROCK CREEK AT ROCKVALE, MONT.

Location.—Near west quarter corner of sec. 2, T. 4 S., R. 23 E., half a mile
south of Rockvale, Carbon County.

DrAINAGE AREA.—Not measured.

REecorps avainaBLe.—October 6, 1920, to September 30, 1921.

Gace.—Cable gage on upstream side of bridge near left abutment.

DisCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—One channel at bridge but it spreads over wide shallow
control of clean gravel; not permanent. Banks low, wooded, and subject to
overflow.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
4.40 feet at 6 a. m. June 12 when stage-discharge relation was affected by
shifting control (discharge, 1,400 second-feet); minimum stage, 0.26 foot
July 16 (discharge, 0.6 second-foot).

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

Drversions.—During irrigation season practically entire flow is used above
station.

RreguLaTioN.—None.

Accuracy.—Stage-discharge relation not permanent; affected by shifting control
and byice, Rating curve used October 6 to May 25, well defined between
110 and 400 second-feet; curve used May 26 to September 30 well defined
between 10 and 800 second-feet and extended above and below these limits.
Gage read to hundredths once daily October 6 to January 1 and March 3
to May 7; twice daily May 8 to September 30. Daily discharge ascertained
by indirect method for shifting control May 26 to June 18; otherwise by
applying gage height to rating table. Records fair.

Discharge measurements of Rock Creek at Rockvale, Moni., during the year ending
Sept. 30, 1921

_ Gage | Dis- — Gage | Dis-
Date Made by height | charge || D8te . Made by height | charge
Feet ‘ Sec.-ft. Feet | Sec -ft.

Oct. 7 2. 132 || May 18 | G. H. Ellis___._.___..__ 3.05 | 350

Jan. 10 3 73 || June 20 |.___. do____. 2.76 631
Feb. 1 100 || July 29 | C. 8. Heidel. .62 b7.0
Mar. 2 121 30 | G. H. Ellis .64 11.1

@ Stage-discharge relation affected by ice.
b Estimated.

Daily discharge, in second-feet, of Rock Creek at Rockvale, Mond., for the year ending
Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
115 143 98 775 | 145 11 9.0
121 143 88 725 | 145 9.5 8.5
135 143 83 1,010 | 156 6.5 19
143 151 79 895 | 147 4.2 15
151 175 75 980 123 1.6 15
143 175 79 | 1,000 65 5.0 14
151 143 127 | 1,060 6.0 5.0 12
135 135 312 1,170 1.0 6.0 14
127 135 630 | 1,270 .8 25 17
135 135 559 | 1,300 1.0 22 22
135 171 397 | 1,320 .9 9.0 72
145 179 330 | 1,380 60 8.5 83
155 171 208 | 1, 62 17 88
165 175 294 1,110 23 21 113
175 167 312 995 4.0 30 123
175 167 630 940 6 28 113
175 167 204 | 1,000 1.4 4.8 102
179 175 366 | 1,010 2.0 3.0 95
215 159 496 768 5.5 2.8 78
175 143 415 526 17 1.4 80
143 143 370 340 22 1.4 83
127 127 392 27 1.8 86
143 135 415 316 28 2.6 95
143 112 460 308 2 7.5 95
143 112 506 308 16 8.5 74
151 108 550 286 8.5 9.0 65
135 108 640 279 17 10 60
108 112 785 272 25 18 55
135 108 775 216 11 16 55
127 108 755 165 10 15 53
135 |eceeeoo- 1 T P 13 10 feeoaeo
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Monthly discharge of Rock Creek at Rockvale, Mont., for the year ending Sept. 30,
1921

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

163 110 119 6,140

215 108 146 980

179 108 144 8, 570

785 75 309 ¥
1,380 165 776 46, 200

1 .6 37.6 2,310

30 1.4 10.4
123 8.5 60. 4 3,500

PRYOR CREEK ABOVE PRYOR, MONT.

Locarion.—In SW. 14 sec. 31, T. 5 8., R. 26 E., on Crow Indian Reservation,
one-fourth mile above headworks of Pryor Creek ditch and 8 miles southwest
of Pryor, Big Horn County. *

DrAINAGE AREA.—Not measured.

RECORDS AvAaILABLE.—April 15 to September 30, 1921.

Gace.—Stevens eight-day water-stage recorder on right bank, referred to staff
gage with enamel face in the well; inspected by J. B. Campbell.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND cONTROL.—Bed of stream composed of large boulders and gravel.
Control is rock ledge covered with gravel and boulders, 50 feet below gage;
may shift slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.00 feet
at 8 a. m. May 8 (discharge, 57 second-feet) ; minimum stage, 0.66 foot at
6 p. m. July 24 (discharge, 5.3 second-feet).

Ice.—Station not in operation during winter.

Diversions.—None above gage. Pryor Creek ditch diverts one-fourth of a mile
below.

RecuLaTiON.—None.

Accuracy.—Stage-discharge relation permanent during period of record. Rating
curve well defined between 5 and 12 second-feet and fairly well defined
above. Mean daily gage height determined from inspection of recorder
graph. Daily discharge ascertained by applying mean daily- gage height to
rating table except as indicated in footnote to daily-discharge table. Records
excellent.

Discharge measurements of Pryor Creek above Pryor, Mont., during the year ending
Sept. 30, 1921

o Gage Dis- ___ Gage | Dis-
Date Made by height, | charge | D2% Made by height | ¢harge
Feet | Sec.ft. Feet | Sect.
Apr. 15| W. A, Lamb.__._.____._. 0.72 6.4 || June 27 | W. A. Lamb____.___..__ 0.87 8.7
May 14 ... Lo 1 S 1.40 25.7 || Aug. 24 | A. H. Tuttle______...... .73 8.3
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Daily discharge, tn second- feet of Pryor Creek above Pryor, Mont., for the period
Apr. 15 to Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
88| 58 5.9 6.1 | 22 9.6 69| 69 7.3

8.4 56 6.2 6.2 | 20 99| 6.7 67 7.2

9.6 | 56 6.5 6.1 20 9.9 64| 6.7 7.2

9.0/ 56 8.5 6.1/21 10 6.4 6.7 7.2

8.6 | 58 6.9 6.2 18 99| 6.1| 6.5 7.3

84| 58 7.0 6.1 |17 9.41 61| 6.5 7.2

84| 56 7.1 59 |17 9.2 59| 6.4 7.0

81| 59 7.2 6.2 16 9.0) 59| 62 7.0

83| 6.5 7.3 6.1 15 9.0| 55| 6.4 7.2

.9 | 83| 6.7 7.4 5.9 |15 94| 56| 6.1 7.0
.4 83| 6.5 7.5 5.8 |12 9.2 59| 6.1 7.0
.0 7.7| 6.5 7.5 56|12 86| 58| 61 6.9
.2 7.5] 6.5 7.5 56111 86| 56| 6.1 6.9
.4 7.3 6.5 7.5 56| 9.4| 84| 56| 6.1 7.0
.6 7.0| 6.5 7.5 59| 99| 84| 55| 59 7.0
______ 12 ..._..| 56| 59 |._____

’ NoTE—Gage not read Apr. 30 to May 5, Sept. 2, and 6-10; discharge interpola ted.

Monthly discharge of Pryor Creek above Pryor, Mont., for the period Apr. 15 to
Sept. 30, 1921

Discharge in second-feet
: Run-off in

Month acre-feet
. Maximum | Minimum | Mean

97 189

PRYOR CREEK AT PRYOR, MONT. '

‘Location.—In NE. I sec. 5, T. 5 8., R. 26 E., 100 feet above footbridge at
Pryor, Big Horn County, on Crow Indian Reservation.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 19 to September 30, 1921.

‘GacE.—Staff gage on left bank; read by J. B. Campbell.

‘CHANNEL AND CONTROL.—Bed composed of large boulders and gravel. Control
of same material, 50 feet below gage; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.66 feet at 1
p. m. May 14 (discharge, by current-meter measurement, 40 second-feet);
minimum stage, 0.86 foot June 24-25 (discharge, 3.4 second-feet).

Ice.—Station not in operation during winter.

Diversions.—Pryor Creek ditch diverts water 8 miles upstream for irrigation
of land along east side of valley.

RecuLATION.—None.

Accuracv.—Stage-discharge relation permanent during period of record. Rating
curve well defined between 5 and 50 second-feet. Gage read to hundredths
once daily. Daily discharge ascertained by applying daily gage height to
rating table except as indicated in table of daily discharge. Records good.
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Discharge measurements of Pryor Creek at Pryor, Mont., during the year ending
Sept. 30, 1921

- Gage | Dis- — Gage | Dis-

Date Made by height | charge Date Made by height | charge
Feet | Secft. ) Feet | Sec.ft.
Apr. 15| W. A. Lamb........... 1. 46 26.3 | June 26 | W. A. Lamb.__......_. 0.97 6.3
May 14 do. 1. 66 40.5 | Aug. 24 | A. H. Tuttle._..a ... .09 10.8
Daily discharge, in second-feet, of Pryor Creek at Pryor, Mont., for the period

June 19 to Sept. 30, 1921
bay June | July | Aug. Sept. Day June | July | Aug. | Sept.
¥

6.5 89| 106! 160 e 9.6 10.3 12.8
7.5 8.9 9.6 103/ 126
11.8 82! 1L8 | 18 |- 9.6 10.4 13.0
9.6 8.6 4.9 891 ,b10.6 13.0
7.5 82 4.4 8.6 10.6 12.6
8.6 8.6 3.9 86| 1.0 12.6
8.2 8.2 4.3 86| 10.3 12.6
8.2 8.6 3.9 86! 10.3 12.6
7.8 9.2 3.4 86| 10.6 12.6
7.8 9.6 3.4 8.6| 1L8 1.8
7.8 9.6 6.5 89| 1L8 114
10.3 9.6 6.5 86| 1L8 11.8
10.3 9.6 6.2 86| 118 12.6
9.6 9.6 6.2 86| 1L4 12.6
9.6 10.3 6.5 8.9 10.6 13.4
........ 86| 114 |eeraeo..

- NOTE.—Gage not read June 20, July 4, August 18, 26, Sept. 15, and 16; discharge interpolated.

Monthly discharge of Pryor Creek at Pryor, IMont., for the period June 19 to Sept.
3

?

Discharge in second-feet
Run-off in
Month acre-feet
. Maximum | Minimum | Mean
June 19-30. - - 6.5 3.4 5.01 119
July 1.8 . 85 8.79 540
August. - 1.8 8.2 10.0 615
September- . c——— ——— 13.4 10.6 12.5 744
The PEriod.. .. eseceeececcmmmmercaecermaneane|aeemcmmamme|aecceemmecc|aeomacanan 2,120

PRYOR CREEK AT COBURN, MONT.

Location.—In SE. ¥ sec. 35, T. 1 8., R. 27 E., on Crow Indian Reservation at
Coburn, Yellowstone County, 12 miles southwest of Billings and 13 miles ’
above mouth of creek. :

DRAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—September 13, 1911, to September 30, 1921.

Gage.—Chain gage on left bank, opposite observer’s house; read by H. R. Hors-
ley and T. E. Edgar.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTrROL.—Bed composed of gravel and clay. Control for low
stages is gravel bar 300 feet below gage; at medium stage there is no well-
defined control. Bgth banks high and not subject to overflow except at
extreme stages.

100120—251—wsp 526——I11
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.60 feet at
6.20 a. m. June 9 (discharge, 635 second-feet); minimum stage, 3.65 feet
July 22 (discharge, 10 second-feet).

1911-1921: Maximum discharge recorded, 746 second-feet May 20, 1912;
minimum discharge, no flow June 30, July 6-21, and July 25-31, 1919.

Diversions.—Water sufficient to irrigate approximately 1,000 acres near Pryov
is diverted about 30 miles above Coburn.

ReguLATION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 20 and 200 second-feet. Gage read to half tenths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

Dzscharge measurements of Pryor Creek at Coburn, Mons., during the year ending )

Sept. 80, 1921

[Made by W, A. Lamb}

i Gage Dis-
Date height charge

Feet Sec.-ft.
1%Ipr. 3 e e emees 4,32 54
2 4.55 74

Daily discharge, in second-feet, of Pryor Creek at Coburn, Mont., for the year ending
Sept. 30, 1921

Day Oct. | Nov. | Dec. | Apr. | May | June | July | Aug. | Sept.
35 34 42 ... 39 137 17 13 20
31 36 44 | 38 68 17 13 20
32 36 45 [ .. 38 53 39 12 20
30 37 45 | oo 38 47 31 14 20
31 37 50 |- 38 45 30 13 23
28 39 50 ... . 38 44 23 13 24
30 44 51 |eooeaoan 42 55 20 13 24
33 45 58 | o 55 256 20 13 24
35 36 59 ... 145 486 17 14 28
32 37 i1 35 O, 286 79 14 16 28

* 34 37 53 |oeoeen 129 55 14 17 28
36 36 55 45 90 45 31 17 28
35 37 55 53 7 45 32 17 28
34 42 58 47 68 42 17 17 28
35 45 59 42 63 38 14 17 31
35 44 55 44 63 39 14 17 31
37 45 58 44 66 38 14 17 31
39 45 53 42 66 38 13 17 31
42 43 55 42 66 34 12 17 31
40 40 53 42 66 37 12 17 31
39 36 53 44 63 32 12 17 31
36 37 53 42 61 30 10 17 31
36 37 55 42 59 20 11 17 31
36 40 58 42 55 20 12 17 31
37 44 53 42 51 20 12 17 31
37 42 53 42 47 20 12 17 31
38 44 53 42 42 20 12 17 31
37 44 58 42 38 17 12 17 31
37 44 59 42 39 17 12 20 31
40 42 58 42 47 45 12 20 31
33 [ceoaas 58 [oooeoan 224 | __.____ 12 20 |

Nore.—No record Jan. I to Apr. 11,
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Monthly discharge of Pryor Creek at Coburn, Mont., for the year ending Sept.

30, 1921
Discharge in second-feet
Run-off int
Month acre-feet
Maximum | Minimum | Mean
42 28 35.2 2,160
45 34 40, 2 2,390
59 42 53.7 3, 300
53 42 43.3 1, 630
286 38 72.2 4,440
486 17 64.1 3,810
39 10 17.1 1,050
20 12 16.1 890
31 20 28.0 1,670

LOST CREEK NEAR PRYOR, MONT.

Locarion.—In SE. Y4 sec. 34, T. 5 8., R. 26 E., 100 feet above intake to Lost
Creek ditch on Crow Indian Reservation and 7 miles southeast of Pryor,
Big Horn County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.~—June 27 to September 30, 1921.

Gage.—Stevens eight-day water-stage recorder on right bank, installed Septexn—
ber 17, 1921; inspected by J. B. Campbell. June 27 to August 25 temporary
staff gage at same location, with datum 0.51 foot lower; August 25 to Septem-~
ber 16 vertical staff with enamel face attached to gage shelter at datum of
recorder.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Bed composed of large boulders and gravel. Control
is rock outcrop 10 feet below gage; will not shift but may be affected by
growth of moss.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.81 foot
June 27, 30, July 5 and 9 (discharge, 2.8 second-feet); minimum stage,
0.72 foot August 27 and September 7 (discharge, 1.9 second-feet).

Ice.—Station not in operation during winter. ‘

Diversions.—None above station; practically entire flow is diverted in Lost
Creek ditch for use during irrigation season.

REGULATION.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined between 1.0 and 4.0 second-feet. Gage read to hundredths
twice a week from June 27 to Septembetr 16. Mean daily gage height,
September 17-30, determined from inspection of recorder graph. Daily
discharge ascertained by applying gage height to rating table. Discharge
interpolated for days of no gage readings. Records fair.

Discharge measurements of Lost Creek near Pryor, Mont., during the year ending
Sept. 30, 1921

Gage Dis-
Date . Made by— height | charge:

Feet Sec.-ft.
2.8

June 27 | W. A, Lamb_ . ccecccccccceena——n 0.81
Aug. 25 | A H, Tuttle. o oo eccemccc e ccemrccmeecmdemn . .74 2.
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Daily discharge, in second-feet, of Lost Creek nmear Pryor, Mont., for the period
June 27 to Sept. 30, 1921

Day June | July | Aug. | Sept. Day June | July | Aug. | Sept.

- 2.8 2.4 1.9 16.. 2.6 2.3 2.C
2.8 2.4 I 20 | v (SRR SR 2.6 2.2 2.0
2.8 2.4 194 18. 2.6 2.2 2.1
2.8 2.4 1.9} 19_. 2.6 22 2.1
2.8 2.4 L9l 200 e emm s 2.6 2.2 2.1
2.8 2.4 1.8 | 2L e 2.6 2.2 2.1
2.8 2.4 1.9 22 caemcemcae|emenaan 2.6 2.2 2.1
2.8 2.4 1.9 23. - 2.6 2.1 2.2
2.8 2.4 1.9 (| 24_ 2.6 2.1 2.2
2.8 2.4 1.9 25. 2.5 2.1 2.3
2.7 2.4 1.9 2.5 2.1 2,8
2.7 2.3 2.0 2.5 2.0 2.8
2.6 2.3 2.0 2.5 2.0 2.4
2.6 2.3 { 2.0 2.4 L9 2.4
2.6 2.3 2.0 2.4 1.9 2.4

2.4 LY feemeaan

Monthly discharge of Lost Creek near Pryor, Mont., for the per;iod June 27 to
Sept. 30, 1921 .

Discharge in second-feet

Month acre-feet
Maximum { Minimum | Mean

June 27-30. . 2.8 2.8 2.80 22.9
July........ 2.8 2.4 2.64 162
August....... 2.4 1.9 2.2 137
September . 2.4 1.9 2.06 123
The period 444

WIND RIVER AT RIVERTON, WYO.

Location.—".. sec. 2, T. 1 8., R. 4 E., at highway bridge three-quarters of a
mile east of Riverton, Fremont County. Popo Agie River enters three-
quarters of a mile below.

DRAINAGE AREA.—2,320 square miles (measured on base map of Wyoming;
scale, 1: 500,000).

RECORDS AVAILABLE.—May 15, 1911, to October 31, 1912; April 1, 1915, tc

. September 30, 1921. From May 14, 1906, to November 1, 1908, station
+ maintained at Walker's ferry 1 mile above present station. No streams
enter between; records directly comparable. .

Gage.—Friez water-stage recorder referred to chain gage used prior to April 4,
1917, and located on downstream side of first pier bent from left bank;
inspected by employees of Bureau of Reclamation.

DISCEARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND coNTRoL.—Bed composed of sand and gravel. Control at grave!
bar just below gage; shifting. Right bank will be overflowed at extreme
high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.7 feet
from 6 to 10 p. m. June 8 (discharge, 12,200 second-feet) ; minimum discharge
oceurred during winter when stage-discharge relation was affected by ice.

1906-1908; 1911-1912; 1915-1921: Maximum discharge recorded, 12,30C
second-feet on June 14, 1906. Minimum discharge, 226 second-feet or
February 27, 1919 (current-meter measurement).

Ice.—Stage-discharge relation seriously affected by ice.
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Diversions.—Water is diverted from Wind River and its tributaries for irriga-
tion of about 35,000 acres. Under Wyoming law of 1 second-foot for 70
acres this would require 500 second-feef.

ReguraTioN.—None.
Accuracy.—Stage-discharge relation not permanent; affected by ice during
winter. Rating curve used October 1 to May 28 well defined within range
of stage; that used June 4 to September 30 well defined below 7,000 second-
feet. Operation of water-stage recorder satisfactory during open-water
season; chain gage read weekly during winter. Daily discharge during
open-water flow ascertained by applying to rating table the mean daily
gage height obtained by inspection of recorder graph. Open-water records
excellent below 7,000 second-feet; above, fair.

Discharge measurements of Wind River at Riverton, Wyo., during the year ending
Sept. 30, 1921

Gage | Dis- Lo Gage | Dis-
Date Made by— hoight | charge || D&t Made by height | charge
Feet | Sec.-ft.
July 12 C(I))l:stock b and Web- 8.46 2,480
r.
18 | P. V. Hodges.......__..| 8.40 2,430
Aug. 9. [+ 1 N .| 7.55 1,140
Sept. 28 |.._.. L s . 6.84 490

a Stage-discharge relation affected by ice.
b Project manager for U. 8. Bureau of Reclamation.

Daily discharge, in second-feet, of Wind River at Riverton, Wyo., for the year
ending Sept. 30, 1921

13

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
585 270 345 | 5,960 | 4,000 | 1,610 | 1,100
578 274 360 | 5,850 | 3,760 | 1,910 | 1,070
562 [t 530 288 1 466 | 5800 | 3,410 1,760 | 1,
548 345 647 | 5,770 | 2,880 | 1,610 | 1,120
534 534 840 | 6,240 | 2,320 | 1,400 | 1,

275 278 268
520 , 520 1 1,120 | 7,200 | 2,070 | 1,340 976
506 408 | 1,240 | 9,620 | 1,990 | 1,270 881
492 335 345 | 1,220 | 10,800 | 2,070 | 1,200 794
499 340 | 1,090 | 10,300 { 2,070 | 1,140 731
492 - 350 987 | 9,980 | 2,160 | 1,200 697
3
520 345 921 {10,300 | 2,410 | 1,200 706
506 390 987 X 2,500 | 1,140 680
506 0345 { 1,110 | 11,200 | 2,590 | 1,200 664
506 390 | 1,180 | 10,700 | 2,590 | 1,340 648
499 \ 450 | 1,350 | 10,300 { 2,590 | 1,760 624
265 252 278

499 335 541 | 1,750 | 10,300 3 2,590 | 1,990 616
472 335 499 | 2,140 { 10,200 | 2,500 | 1,790 585
466 336 492 | 3,250 | 7,880 { 2,500 | 1,580 548
499 336 499 | 3,230 | 6,240 | 2,410 | 1,380 518
555 325 | 485 | 2,580 | ' 5180 | 2/410 | 1,180 511
570 320 446 | 2,220 | 4,500 | 2,320 | 1,100 504

316 414 | 2,170 | 4,500 | 2,240 | 1, 050 511
548 |} 288 |t 246 310 | 426 | 2,270 | 4,630 | 2,160 | 1,010 511
541 200 310 440 | 3, 4,900 | 1,990 | 1,000 511
492 310 414 | 3,660 | 5,040 ] 1,910 | 1,020 504
513 25 278 | 378 | 3,270 | .4,900 | 1,840} LG70 | 504
520 270 384 | 3,480 | 4,500 | 1,760 | 1,080 490
499 288 270 345 | 3,940 | 4,240'1 1,610 | 1,060 483
485 335 000 | 4, 8% 1,470 | 1,070 469
54110 | |eeeeeen 257 350 | 6,180 | 4, 1,340 | 1,170 469
5781 ) Ml |eemeeas 265 {oaeooo 6,070 |_._.. weel 1,270 | 1,180 |.oeo_..

Nore.—Stage-discharge relation affected by ice Nov. 1 to Mar. 15; discharge based on temperature
and gage-height records, two discharge measurements, and observer’s notes. No gage-height record Apr.
1, 12-15, May 29 to June 3 and Aug. 17-19; discharge based on comparison with flow of Big Horn River
at Thermopolis, Wyo. Braced figures show mean discharge for periods indicated.
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Monthly discharge of Wind River at R@'Iv;rggn, Wyo., for the year ending Sept. 30,

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

522 32, 100

340 20,
270 16, 600
265 16, 300
280 15, 600
318 19, 600

401 23,
2,210 136, 000

7,190 428,
2,320 143, 000
1,320 81, 200

40,
1,340 973, 000

BIG HORN RIVER AT THERMOPOLIS, WYO.

LocatioNn.—In sec. 36, T. 43 N., R. 95 W., at highway bridge between Thermo-
polis and Hot Springs, Hot Springs County. Nearest tributary, Buffalo
Creek, enters 3 miles upstream.

DRAINAGE AREA.—8,080 square miles (measured on base map of Wyoming;
scale, 1:500,000).

RECORDS AVAILABLE.~—May 28, 1900, to December 31, 1905; June 30, 1910, to
October 7, 1912; April 1, 1915, to September 30, 1921. State engineer
maintained station at this point during 1913 and 1914.

Gage.—Chain gage on downstream handrail of bridge; read by Miss Gladys
Johnson and Miss Hannah Radford. Staff gage used previously was set
to datum 1.0 foot higher.

DiscHARGE MEASUREMENTS.—Made from two-span bridge.

CHANNEL AND CcONTRoOL.—Bed composed of coarse gravel and small boulders.
Control for low and medium stages a short distance below; shifts at intervals.
High-water control is canyon entrance half a mile downstream. Banks
high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year from high-
water mark, 13.43 feet on June 10 (discharge, 20,700 second-feet); mini-
mum stage, 0.86 foot at 5.30 p. m. December 18 (discharge, 333 second-feet).

1900~-1905; 1910~1921: Maximum stage recorded in 1921; minimum dis-
charge, 180 second-feet April 5, 1904.

Ice.—Stage-discharge relation slightly affected by ice for short periods.

Diversions.—Prior to July 1, 1921, adjudicated diversions of 16 second-feet
from Big Horn River above station and 214 second-feet below. In addi-
tion adjudicated diversion of 366 second-feet for power above station.

ReguraTioNn.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice for short
periods. Rating curve used October 1 to June 9 and July 1 to September 30,
fairly well defined below 10,000 second-feet. Curve used June 10 to June 30
poorly defined. Gage read to hundredths twice daily. Daily discharge ascer-

~ tained by applying mean daily gage height to rating table except as indi-
cated in footnote to daily-discharge table. Records below 10,000 second-
feet, good; above, they are fair.
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. Discharge measurements of Big Horn River at Thermopolis, Wyo., during the year
ending Sept. 30, 1921

[Made by P. V. Hodges}

.

Date neight | Discharge Date 1o2%e.  |Discharge
Feet Sec.-ft. Feet Sec.-ft.
1.88 976 (| July 27.______ [P —— 3.04 2,250
5.78 7,920 || Sept. 27, I ITIIITITTIIITIL 1.86 850
3.55 3,240

Daily discharge, in second-feet, of Big Horn River at Thermopolis, Wyo., for the
year ending Sept. 30, 1921

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

1 1,040 | 470 | 475 | 502 2,220 | 590 660 | 10,300 | 6,840 | 1,660 { 1,240
2 990 | 486 | 530 | 502 11,790 | 625 660 | 10,500 | 6,670 | 2,380 | 1,240
3 584 | 611 | 475 | 425 |1,790 | 590 660 | 11,000 | 5,520 | 2,220 | 1,240
4 6251 639 475 402 |1,790 | 590 9, 5,020 | 2,220 | 1,240
5 1,120 | 639 | 475 | 400 {1,530 | 740 780 | 8,980 | 4,860 | 2,220 | 1,410
6 900 | 632 | 530{ 400 {1,200 900 945 | 9,970 | 4,520 {1,790 | 1,410
-1 963 | 684 | 590 | 394.|1,240 | 990 | 1,240 | 12,900 | 3,860 | 1,790 | 1,410
8 900 | 700 | 500 | 395 1,240 | 900 | 3,540 | 15,700 | 3,700 | 1,790 | 1,240
9 840 | 554 | 465 | 400 1,180 | 820 | 4,690 | 19,700 | 3,540 | 1,530 | 1,240
10. 650 [ 508 | 435 410 | 1,130 820 | 3,700 | 20,700 | 3,370 | 1,530 | 1,080
. 412 | 508 | 410 425 1,080 | 860 | 3,200 | 20,200 | 3,200 | 1,530 | 1,080
12 380 { 566 | 300 | 450 | 1,040 | 820 | 2,540 | 19,800 | 3,700 | 1,530 900
13 40| 572! 385 | 500 945 820 | 2,380 | 20,200 | 3,860 | 1,530 [ 1,080
14 435 | 554 | 390 | 560 | 1,040 | 860 | 2,380 20,500 | 3,860 | 1,530 | 1,080
15 530 | 597 | 425 | 820 945 | 860 | 2,380 | 19,700 | 3,700 | 2,070 900
16_. 700.] 578 ) 450 | 1,100 | 860 | 900 | 2,710 | 18,600 | 3,700 | 2,880 820
17, 772 475| 560 | 1,660 | 820 | 945 | 2,880 | 18,300 | 3,540 | 3,040 820
18 876 | 335 | 590 {1,180 | 740 {1,080 | 4,360 | 16,900 | 3,540 | 2,540 860
19 999 | 330 | 560 1,080 | 820 {1,080 | 5,840 | 13,900 | 3,370 | 2,540 860
20 963 315 | 560 | 945 820 | 1,080 | 5,680 | 11,300 | 3,370 | 1,930 860
21 9271 315 780 | 1,080 | 4,360 | 9,800 | 3,370 | 2,070 860
22 1,020 | 315 700 | 990 | 4,360 | 8,200 | 3,200 | 1,410 860
23 1,070 | 300 700 | 990 | 3,540 | 7,720 3,120 | 1,410 990
24.. 876 | 315 660 | 900 | 4,360 [ 8,200 | 2,880 | 1,410 990
2 788 | 315 660 900 | 6,500 | 8,360 | 2,540 | 1,410 | 1,180
748 | 315 660 | 900 | 6,010 | 8,840 | 2,380 | 1,410 860

081 | 71671 345 625 | 860 | 5,840 | 8520 | 2,380 | 1,290 860

999 | 732 | 380 625 | 780 | 5,840 | 7,880 | 2,220 | 1,410 860

918 | 780 | 480 625 | 700 | 7,500 | 6,920 | 2,070 | 1,290 860

860 | 625 480 590 | 660 | 8,820 | 6,920 | 1,790 [ 1,290 860

836 | 450 590 |- 10,500 |-ooeoen- 1,660 | 1,530 [..-..__

Note.—Stage-discharge relation affected by ice Nov. 8-10, 12-15, Dec. 19-27, Jan, 8-14, Feb. 5-13, 15-18;
discharge based on one discharge measurement, and temperature and gage-height records. From May 5
to Sept. 30, gage heights read on gage of State Highway Department and referred to chain gage by means
tl)f relation curve, Shifting-control method used May 33y to June 9, July 1-10, July 23 to Aug. 5, and Sept.

0.
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Monthly discharge of Big Horn River at Thermopolis, Wyo for the year ending

Sept. 30, 1921
: Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
[ 701 71Y 0T NI 1,080 812 392 54, 800
November._._ 1,120 380 782 46, 500
December-. ccoeomoocaaaao.o - 700 300 476 29, 300
January.. ... —— 860 385 532 32,700
February .- 2,540 394 804 44, 700
March......... . 2,220 590 1,020 62, 700
April___ . 1,080 590 854 50, 800
May - 10, 500 660 3,860 237, 000
June_.. 20,700 6,920 13, 000 774,000
JUY e eemceeee . 6,840 1,660 3,500 221,000
t e etemeeaciecsmecmasamasaeeme————— 3,040 1,290 1,810 111, 000
September..... 1,410 820 1,040 ! 61, 900
THE YOAT -« - memmmeeee e emememmmemmmnmee 20,700 300 | 2,380 ‘ 1,730,000

BIG HORN RIVER NEAR HARDIN, MONT.

*

LocaTion.—In NW. 14 sec. 19, T. 1 8., R. 34 E., at highway bridge on Crow In-
dian Reservation, half a mile above junction of Big Horn and Little Horn
Rivers, 2 miles from Hardin, Big Horn County.

DRAINAGE AREA.—20,700 square miles.

RECORDS AVAILABLE.—June 16, 1904, to September 30, 1921.

Gage.—Chain gage attached to downstream side of west span of highway
bridge; read by H. R. Kean. For description of earlier gages see previous
water-supply papers.

DISCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CONTROL.—Bed composed of clean gravel; slightly shifting.
Banks high and not subject to overflow except at extreme stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.35 feet
June 14 (discharge, 33,600 second-feet); minimum discharge, 1,010 second-
feet December 23-25; stage-discharge relation affected by ice.

1904-1921: Ma.x1mum discharge recorded, 40,800 second-feet, June 17,
1908; minimum stage, 2.28 feet July 15-18, 1919 (discharge, 516 second-feet).

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

Diversions.—Water diverted a few miles above station by private company for
irrigation of land on west side of river. Water is also diverted from Shoshone
River at Corbett dam, Wyo., by United States Bureau of Reclamation, and
many private ditches divert water from tributaries above station.

REGULATION.—Shoshone reservoir above Cody, Wyo., controls the flow of Sho-
shone River.

Accuracy.—Stage-discharge relation affected by ice and by shifting control. Two
rating curves used, one applicable October 1 to June 13, well defined between
1,200 and 24,000 second-feet; other applicable June 13 to September 30, fairly
well defined between 2,000 and 16,000 second-feet. Gage read to quarter-
tenths once daily. Daily discharge ascertained by applying gage height to
rating table except as indicated in footnote to daily-discharge table. Records
for'of)en channel good; others fair.
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Discharge measurements of Big Horn River near Hardin, Mont., during the year end-
ing Sept. 30, 1921 ;

S- . is-
Date Made by— - hﬁi 2 chD;rge Date Made by-- | h(;? 2, cI]:);:s'ge
Feet | Sec.-ft
Dec. 28 Feb. 26 3.40 | 2.5
Jan. 20 May 13 4. 50 5,020
29 June 26 7.05 | 15,400
Feb. 9 Aug. 19 3.74 2, 580

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Big Horn River near Hardin, Moni., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1,760 | 2,360 | 4,130 | 1,560 | 2,200 | 3,460 | 1,680 | 1,430 | 15,400 | 11,300 | 2,240 | 1,270
1,820 | 2,400 | 4,380 | 1,680 | 2,280 | 4,250 | 1,820 | 1,310 | 15,700 | 11,100 | 1,850 [ 1,270
1,000 | 2,440 | 4,500 | 1,680 | 2,120 | 3,900 | 1,800 | 1,260 | 14,500 | 10,000 | 1,640 | 1,270
2,040 | 2,440 | 4,380 { 1,430 | 2,040 | 3,460 | 1,820 | 1,220 | 16,700 | 9,800 | 1,640 | 1,330
2,120 | 2,440 | 4,380 | 1,560 | 1,970 | 3,250 | 1,850 | 1,200 | 14,800 | 8,640 | 1,710 | 1,480
2,040 | 2,440 | 4,380 | 1,820 | 1,970 | 3,060 | 1,560 | 1,180 | 13,900 | 7,770 | 2,420 | 1,920
1,970 | 2,440 | 4,380 | 1,820 | 1,820 | 2,780 | 1,800 | 1,180 | 13,000 | 6,410 | 2,330 | 1,640
1,680 | 2,440 | 4,500 | 1,820 | 1,900 | 2,740 | 1,900 | 4,010 | 18,100 | 5,570 | 2,190 | 1,580
1,900 | 2,360 | 4,500 | 1,680 | 1,930 | 2,600 | 2,040 | 7,210 | 19.500 | 5,120 | 2,190 | 1,600
1,900 | 2,360 | 4,250 | 1,560 | 2, 2,520 | 2,200 | 10,900 ! 21,800 | 4,700 | 1,920 | 1,710
1,900 | 2,360 | 4,130 | 1,560 | 2,200 | 2,360 | 2,120 | 7,600 | 22,600 | 4,320 | 1,710 | 1,580
1,900 | 2,360 | 3,350 | 1,400 | 2,520 | 2,200 | 2,000 | 6,290 | 29,300 | 4,320 | 1,680 | 1,640
1,900 | 1,560 | 2,960 | 1,490 | 2,600 | 2,120 | 1,820 | 4,980 | 31,000 | 4,390 { 1,390 | 1,740
1,970 | 1,560 | 2,440 | 1,560 | 2, 2,280 | 1,710 | 4,250 | 33,600 | 4,570 | 1,510 | 1,640
1,990 | 1,560 | 2,360 | 1,620 | 3, 2,360 | 1,710 | 4,500 | 31,600 | 4,570 | 1,580 | 1,600
1,970 | 1,620 | 1,680 | 1,680 | 3,060 | 2,440 | 1,760 | 3,780 | 31,100 | 4,440 | 2,330 | 1,580
2,040 | 1,680 | 1,620 | 1,970 | 2,120 | 2,600 | 1,620 | 3,900 ), 200 4f 320 1 2,510 | 1,640
2,040 | 2,280 | 1,560 | 2,200 | 1,970 | 2,690 | 1,490 | 4,010 | 28,900 | 3,950 | 2,800 | 1,640
2,040 | 2,690 | 1,430 | 2,270 | 1,900 | 2,780 | 1,460 | 4,760 | 26,700 | 3,840 | 2,600 | -1, 600
2,120 | 3,250 | 1,200 | 2,600 | 1,970 | 2,600 | 1,620 | 5,950 | 25,200 | 3,840 | 2,550 | 1,600
2,200 | 3,350 | 1,100 | 2,690 | 1,970 | 2,520 | 1,680 | 7,210 | 21,400 | 3,720 | 2,510 | 1,510
2,200 | 3,670 | 1,100 | 2,780 | 2,280 | 2,360 | 1,680 | 7, 18,000 | 3,290 | 2,080 | 1,480
2,240 | 3,600 | 1,010 | 2,690 | 2,440 | 2,600 | 1,680.| 6,470 | 15,100 | 3,190 | 1,780 | 1,450
2,240 | 3,560 | 1,010 | 2,690 | 3,350 | 2,600 | 1,660 )y 14,200 | 3,090 | 1,580 | 1,450
2,280 | 2,870 | 1,010 | 2,520 | 2,520 | 2,200 | 1,620 | 6, 14,200 | 2,930 | 1,390 | 1,450
2,360 | 2,600 | 1,100 | 2, 520 2,040 | 1,580 | 10,100 | 14,500 | 2,930 | 1,310 | 1,430
2,360 | 2,200 | 1,100 | 2,600 1,900 | 1,580 | 11,100 | 14,500 { 2,930 | 1,190 | 1,430
2,360 | 2,200 | 1,310 | 2,520 1,900 | 1,580 | 10,600 | 14,200 | 2,890 | 1,100 | 1,430
2,360 | 2,200 | 1,370 | 2,200 1,900 | 1,580 | 10,600 | 13,900 ; 2,800 | 1,100 | 1,430
2,360 | 3,150 | 1,500 | 2,120 1,900 | 1,620 | 12,700 | 12,400 | 2,700 | 1,270 | 1,430
2,360 [-cooo-- 1, 2, 200 1,800 |oooo-- 15,700 |- 2,510 | 1,270 |.__....

NoTE.—Stage-discharge relation affected by ice Dec. 19 to Feb. 14, Feb. 18-24, and Mar. 10-24; discharge
computed from five discharge measurements, temperature and gage-height records, and obsserver’s note.
Indirect method for shifting control used June 13-17. ~

Monthly diseharge of Big Horn River near Hardin, Mond., for the year ending Sept.

30, 1921
Discharge in second-feet
Run-off in
Month
Maximum | Minimum | Mean | 30refeet

070 70) T2 R 2, 360 1,760 2,070 127, 000
November.___ - 3,670 1,560 2,480 148, 000
December. - 4, 500 1,010 2, 570 158, 000
JLE:Y 110 ¥ 20U 2,780 1,430 2,020 124, 000
February... 3,350 1, 820 2,310 128, 000
March. I 4,250 1,800 2, 590 159, 000
April ——— 2, 200 1, 460 1,730 103, 0600
. 15, 700 1,180 5,970 367, 000
v 33, 600 12,400 | 20,200 | 1,200,000
2, 11, 300 2, 510 5,030 309,
AUZUSY oo oo e . 2,800 1,100 1,850 114, 000
SePtINDET - - o oeee e oemeeememememm e mmnmen . 1,920 1,270 1, 530 91, 000

The Year o oo —————— 33, 600 1,010 4,180 3, 030, 000

., 100120—25t—wsp 526——12
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DINWOODY CREEK NEAR LENORE, WYO.

LocarioNn.—In sec. 10, T. 5 N., R. 5 W, at highway bridge on road from Riverton
to Dubois, 14 miles northwest of Lenore, on Wind River Diminished Reserva-
tion. No tributary between station and mouth, a quarter of a mile below.

DRAINAGE AREA.—114 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECoRDs avarLABLE.—May 15, 1918, to September 30, 1921. Station main-
tained at same site from January 16 to October 31, 1909.

Gage.—Gurley water-stage recorder at left bridge abutment; referred to datum
of gage used during 1909; inspected by Cloyd Miller.

DiscrARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND CONTRoL.—Bed composed of boulders. Control consists of large
boulders 25 feet downstream; fairly permanent. Banks not subject to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 3.5 feet at 5 p. m. June 12 (discharge, 1,460 second-feet) ; minimum
discharge, 8.2 second-feet January 14; from current-meter measurement.

1918-1921: Maximum discharge recorded in 1921; minimum discharge
recorded in 1921.

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

Diversions.—One small ditch diverts water from Dinwoody Creek above
station.

RecuLaTioN.—Natural regulation to limited extent by Dinwoody Lake and
numerous other small lakes on headquarters.

Accuracy.—Stage-discharge relation practically permanent; affected by ice
during winter. Rating curve well defined below 800 second-feet. Opera-
tion of water-stage recorder satisfactory during open water. Chain gage
read twice weekly during winter. Daily discharge ascertained by applying
to rating table mean daily gage height obtained by inspection of recorder
graph, except as indicated in footnote to daily-discharge table. Records
excellent except for winter and for discharge above 800 second-feet for which
they are fair.

Discharge measurements of Dinwoody Creek near Lenore, Wyo., during the year
ending Sept. 30, 1921

Date Made by— poage chD;l?‘ge Date Made by— h‘g'i;%"t Dis-
Feet. | Secft. Feet. | Sec-ft.
Oct. 14 | P. V. Hodges...._._._. 0.98 34.3 || June 28 | P. V. Hodges-......_.. 2. 66 636
Jan. 14 | J. B. Spiegel._____.____ (a) 82| Aug. 5 |---.. (4 1 T, 2.25 343
Feb. 23 | P. V. Hodges...._._... 5 88 12.0 || Sept. 30 |.__.. (8 1o . 107 49.5
May 20| J. B.Spiegel.....__.... 1.84 207

a Gage not read.
b Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Dinwoody Creek near Lenore, Wyo., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
36 14 20| 48| 80| 442 385
35 14 19| 353 600 442 390
33 14 19| 331 38| 402 391
25 16 19| 319 402 362 371
25 17 19| 348| 323 358 299

18 12
28 13 17 20| 44| 202( 338 246
18 28 {1,260 | 303 | 335 192
27 19 37| 1,210 340 327 154
18 47 11,210 408 | 344 126
18 571,210 487 | 353 117
18 18| 611,310 55| 33| 107
15 18 61]1,410| 626| 371 96
15 18 621,360 | 626] 413 90
15 18 1,310 | 660 | 468 83
wl| u 144 24 76 | 1,160 | 652 | 487 78
14 23 941,210 643 481 72
15 22| 133 11,260 | 652| 380 76
16 22| 18| 940| 660] 3I1 73
14 22| 201| 690 652 63
% 13 22| 201| 560 | 643] 292 60
13 22| 177| 468 | 6% | 284 62
v 22| 157) 442 690 292 61
2 14 22| 154| 508| 634 308 60
13 22| 180| 600| 592! 315 56
12 13 22| 174 740| 584 344 48
14 14| 21 1s0| 740| 82| 31 47
15 21| 195| 670 545| 362 46
28 16 267 | 652 | 474| 365 45

Norte.—Stage-discharge relation affected by ice Nov. 7 to Mar, 11; discharge based on two discharge
measurements, temperature and gage-height records, and observer's notes. No gage-height record Oct.
1-13, Mar, 12, 14-15, 17, 19, 21, 22, 24, 26, 27, 29, 81, Apr , 4, and Aug. 28 to Sept. 2; discharge based on
wmpg;lso(?] wtith flow of Bull Lake Creek near Lenore, Wyo. Braced figures show mean discharge for
perxo indicated.

Monithly discharge of Dinwoody Creek near Lenore, Wyo., for the year ending
Sept. 30, 1921

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean

38.9 2, 390

26. 1 1, 550

25.5 1,570

14.0 861

11.6 644

14.0 861

19.4 1,150

134 8, 240

49,100

552 33, 900

364 22, 400

133 7,910

180 131, 006
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DRY CREEK NEAR LENORE, WYO.

LocatioN.—In SW. 1{ sec. 12, T. 4 N., R. 5§ W., half a mile above head of Dry
Creek ditch and 12 miles west of Lenore on Wind River Diminished Reserva-
tion. Little Dry Creek enters 2 miles below.

DRAINAGE AREA.—73 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE.—May 19 to September 30, 1921.

Gaae.—Gurley water-stage recorder on left bank; inspected by United States
Indian Service employee.

DiscHARGE MEASUREMENTS.—Made from cable 100 feet above gage or by wading.

CHANNEL AND CONTROL.—Bed composed of boulders, which shift during extreme
high water. No well-defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from high-water mark,
3.9 feet about June 12 (discharge, 1,100 second-feet); minimum discharge
occurs during winter.

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

DiversioNs.—One small ditch diverts water above station.

REGULATION.—Diurnal fluctuation during spring from alternate melting and
freezing of mountain snow. No artificial regulation.

Accuracy.—Stage-discharge relation not permanent. Rating curve used May
19 to June 4, fairly well defined, that used June 7 to September 30 well defined
below 500 second-feet. Operation of water-stage recorder satisfactory ex-
except as indicated in table of daily discharge. Daily discharge except for
days of missing gage height, ascertained by applying to rating table the mean
daily gage height obtained by inspection of recorder graph. Records for
discharge below 500 second-feet good, above, they are fair.

Discharge measurements of Dry Creek mear Lenore, Wyo., during the year ending
Sept. 30, 1921

Gage Dis- - Gage | Dis-

Date Made by— beight | charge | Date Made by height | charge
z Feet | Sec.ft.

Jan. 14 J B. Spiegel- - oceemena- e3 June 28 | P. V Hodges .......... 1.96 270
Feb. 23 | P. V. Hodges. .. - Aug. 5 |.....do....... .92 65
May 19 | J. 'B. Spiegel . ... . Sept. 80 [ do ................. .30 | 15.0

o Estimated.

Daily discharge, in second-feet, of Dry Creek mear Lenore, Wyo., for the period
May 19 to Sept. 30, 1921

Day May | June | July | Aug. | Sept. Day May{ June | July | Aug. | Sept.
! 166 58 22
160 57 20
158 b5 20
150 |, 52 20
146 49 19
146 48 19
140 49 19
125 48 18
112 49 18
109 48
103 48 17
9 46 16
86 50 16
77 58 15
Vi 56 15
90 130 PO

Note.—No gage-height record May 24-31, June 5, 6, 8-10, 12-14, 16-18, 20-22, 24, 25, 27, July 6, 7, 27, 28, 30,
31, AIIJ:% 3,4, %Vnd Sept. 18-29; discharge based on comparison with flow of'meoody and Meadow creeks
near Lenore, Wyo.
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Monthly discharge of Dry Creek near Lenore,l Wyo., for the period May 19 to Sept.
30, 192

2

Discharge in second-feet

Run-off in
Month ~ . acre-feet
Maximum | Minimum | Mean

May 19-31_._ 250 7 137 3, 530
P L L T . 1,050 1 511 30, 400
Inly-_.-___--____-___-.' __________ a—- 238 77 142 8,730
..... . 104 46 58.7 3,610
Septembet ............................................... 54 15 21.7 1,650
The Period. ..o eo e aie e acaccamccceccecarmccmmac|ememtce e cea|emcee e - 47,900

BULL LAKE CREEK NEAR LENORE, WYO.

LocarioNn.—Near north line of sec. 17, T. 3 N., R. 2 W., at highway bridge,
14 miles southeast of Lenore, on Wind River Diminished Reservation. No
tributary between station and mouth, a quarter of a mile below.

" DRAINAGE AREA.—132 square miles (measured on base map of Wyoming; scale,
1:500,000. ’

RECORDS AVAILABLE.—May 18, 1918, to September 30, 1921. During 1909,
eight discharge measurements made at same section.

Gage.—Stevens water-stage recorder attached to downstream end of center
pier of bridge, inspected by John Winchester.

DisCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of large boulders; probably permanent.
Control at small rapids just below gage; slightly shlftmg at long intervals..
Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from high-water mark,
4.3 feet on July 12 (discharge, 2,950 second-feet); minimum stage, 0.49 foot
March 21-25 (discharge, 18 second-feet). .

1918-1921: Maximum discharge, 3,990 second-feet June 16, 1918; mini-
mum discharge, 17.8 second-feet February 1, 1919, from current-meter
measurement.

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

Diversions.—Prior to July 1, 1921, adjudicated diversions of 3 second-feet
above station.

RecuLaTioN.—Natural regulation by Bull Lake, which has an area of 4 square
miles.

Accuracy.—Stage-discharge relation practically permanent; affected by ice
during winter. Rating curve well defined below 2,200 second-feet. Opera-
tion of water-stage recorder not satisfactory. Daily discharge ascertained
by applying to rating table mean daily gage height obtained by inspection
of recorder graph, except as indicated in footnote to daily-discharge table.
Records excellent except for periods of no gage heights, for which they are
fair.

Discharge measurements of Bull Lake Creek near Lenore, Wyo., during the year
ending Sept. 30, 1921

Gage Dis- Gage | Dis-

Date Made by— height | charge | Date Made by— height | charge
Feet | Sec.~ft

May 14 | J. B. Spiegel. .« _....... 1 245

June 27 | P. V. Hodges. 3.17 1,670

Aug. 4 |.__.. (4 [ RN 204 642

o Stage-discharge relation affected by ice; no gage height obtained.
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Daily discharge, in second-feet, of Bull Lake Creek near Lenore, Wyo., for the year
ending Sept. 30, 1921

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

37 176 | 1,180 | 1, 588 425
47 210 | 1,510 964 550 404
49 251 | 2,200 550 380
51 279 | 2,300 964 542 300
47 204 300 | 1,080 535 250
47 204 | 2,400 | 1,140 550 200
47 284 | 2,600 | 1,160 550 182
47 262 | 2,950 | 1,160 575 170

47 | 254 | 2,650 | 1,200 600 163

51 251 | 2,400 | 1,200 666 156
72 279 | 2,000 | 1,200 642 149
86 390 | 2,100 | 1,200 618 142
90 572 12,200 | 1,180 626 135
93 707 | 1,800 180 129
95 741 | 1,600 | 1,180 758 126
100 642 | 1,500 | 1,160 792 114
100 558 | 1,400 | 1,140 811 112

558
588
B
gzs
3
555

97 732 | 1,730 955 7 100

20 78 | 1,420 | 1, 590 707 690 84
19 72| 1,510 | 1,560 642 732 81
20§ meeee , 500 |. ... 626 K 3 3 R

Note.~Stage-discharge relation affected by ice Nov. 3 to Feb. 26. No gage-height record Mar. 18, 19,
25, 26, Apr. 21-23, 27-29, June 7-11, 13-22, Aug. 11-13, Sept. 1-3, 7-10, 13-17, 25-28; discharge ascertained
{from comparison with flow of Dinwoody Creek.

Monthly discharge of Bull Lake Creek near Lenore, Wyo., for the year ending
Sept. 30, 1921

Discharge in second-feet

Month ’ acre-feet
N Maximum | Minimum | Mean

a Estimated.
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MIDDLE FORK OF POPO AGIE RIVER NEAR LANDER, WYO.

Locamion.—In center of sec. 24, T. 32 N., R. 101 W., at Middle Fork ranger
station, above the “Sinks” and 11 miles southeast of Lander, Fremont
County. Nearest tributary enters from south 3 miles below.

DRAINAGE AREA.—84 square miles (measured on Forest Service atlas).

REcORDS AVAILABLE.—April 1, 1911, to June 30, 1912; April 9, 1918, to August
15, 1921.

GagE.—Stevens water-stage recorder since October 1, 1919; referred to vertical
staff fastened to downstream side -of Forest Service bridge; inspected by
forest ranger. Gage used in 1911-12 was vertical staff a short distance
downstream, referred to different datum.

DiscHARGE MEASUREMENTS.—Made from two-span bridge or by wading.

CHANNEL AND coNTRoL.—Bed composed of boulders; somewhat shifting. No
well-defined control. Banks not subject to overflow except during extreme
high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.1 feet on
June 7 (computed discharge at diversion dam 2 miles below, 2,720 second-
feet); minimum discharge occurred during winter.

1918-1921: Maximum discharge recorded in 1921; minimum dlscharge,
6 second-feet on February 4, 7, 8, 1919.

Ice.—Stage-discharge relation affected by ice.

Diversions.—None above station. Prior to July 1, 1921, adjudicated diversions
of 180 second-feet from Middle Fork below station.

REGuLATION.—Alternate melting and freezing of mountain snow causes diurnal
fluctuation during spring; ‘no artificial regulation.

Accuracy.—Stage-discharge relation not permanent; affected by ice during
winter. Rating curve fairly well defined below 1,200 second-feet. Opera-
tion of water-stage recorder satisfactory except as indicated in footnote to
daily-discharge table. Daily discharge ascertained by applying to rating
table mean daily gage height obtained by inspection of recorder graph
except during periods of missing gage height. Records good except for
periods of missing gage heights for which they are fair.

CooPERATION.—QGage-height record furnished by United States Forest Service.

Discharge measurements of Middle Fork of Popo Agie River near Lander, Wyo.,
during the year ending Sept. 30, 1921

Date Made by— ke | s, || Date Made by— e | e
Feet | Sec.-ft. Feet | Sec.ft.

Oct. 16 | P. V.Hodges._._...___. 0.24 31.3 || May 2| J.B.Spiegel. .o ..o 0.75 54
Jan. 15| J. B. Spiegel .. ......._. (a) 13.5 || June 25 { P. V. Hodges__.___.... 2.40 752
Feb. 21 | P. V. Hodges. ...ooou._ . 00 16.1 || Aug. 8| ..... [+ L« TSI .82 92

a Stage-discharge relation affected by ice; no gage height obtained.
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Discharge measurements of Middle Fork of Popo Agie River above and below the
“Sinks” in sec. 17, T. 32 N., R. 100 W.

Discharge in , Discharge in
second-feet second-feet
Date. —_— Date
Above Below Above Below
usinksn é“ Sinks ” “Sinks" “Sinks"
Feb. 28, 1919 9.2 12.6 || Feb. 21, 1921.. 16.1 20.6
Jan. 15, 1921 13.5 14.8 || Jan. 16, 1922_ 17.8 4.5

Daily discharge, in second-feet, of Middle Fork of Popo Agie River near Lander,
Wyo., for the period Oct. 1, 19?0, to Aug. 15, 1921

Day Oct. | Mar. | Apr. | May | June | July | Aug.
28 35 L7(1 N O PR
36 54 846 | oo
44 70 814 -

50 85 862 e
50 119 878 |ececeens 103
38 141 2,300 ... 100
28 139 | 2,720 .o 95
25 150 1 2,300 [__.___. 90
25 1351 2,300 ..o 90
30 137} 2,170 8
38 160 | 2,170 85
48 170 | 2,100 [o.___._. 84
60 180 | 2,200 [_..__... 96
80 204 | 2,000 125
45 336 | 1,800 |. 98
30 356 | 1,720

40 395 | 1,300

50 405 782

55 364 750

59 320

52 344

65 348

74 368

60 480

53 435

48 475

43 600

40 734

37 806

34 766

........ 818

Nore.—No gage-height record Oct. 11-15, 24-31, Apr. 6-19, June 13-15, 17, 20, 20-30; discharge based on
temperature and precipitation records and comparison with flow of South Fork of Little Wind River near
Fort Washakie. Shifting-control method used Apr. 20 to May 27. Stage-discharge relation affected by
ice during winter; discharge not eemputed.

Monthly discharge of Middle Fork of Popo Agie River near Lander, Wyo., for the
period Oct. 1, 1920, to Aug. 15, 1921

Discharge in second-feet
Run-off in

Month acre-feet
Maximum | Mipimum | Mean

47 2% 34.4 2,120
2% 2 2.1 669

74 2% 44.8 2,670
818 35| 327 20, 100
2,720 640 | 1,300 77, 400
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NORTH FORK OF LITTLE WIND RIVER AT FORT WASHAKIE, WYO.

Locarion.—In SW. 3 sec. 33, T. 1 N., R. 1 W., at Fort Washakie, on Wind River
Diminished Reservation. North and South forks unite a quarter of a mile
below. '

DrAINAGE AREA.—241 square miles (measured oh base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE.—May 13 to September 30, 1921.

GagE.—Gurley water-stage recorder on left bank a quarter of a mile above high-
way bridge; inspected by United States Indian Service employee.

DiscaHARGE MEASUREMENTS.— Made from cable at gage.

CHANNEL AND CoNTROL.—Bed composed of gravel and small boulders. Control
is small rapids just below gage; apparently permanent. Left bank subject
to overflow at gage height of 3 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 4.1 feet at 11 p. m, June 6 (discharge 2,250 second-feet); minimum
stage occurred during winter.

Ice.—Stage-discharge relation seriously aﬁected by ice.

Drversions.—Several small ditches divert water above station.

REe@uLATION.—In spring, alternate melting and freezing of mountain snow cause
diurnal fluctuation; no artificial regulation.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined below 1,200 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 except May 13
to 31 when‘shlftmg-control method was used. Records good

Discharge measurements of North Fork of Liitle Wind River at Fort Washakie,
Wyo., during the year ending Sept. 30, 1921

Gage Dis- Gage | Dis-
Date Made by heiﬁmt charge || Date Made by— beight | charge
Feet | Sec.fi. ‘ Feet | Sec.ft.
Jan. 13 | J. B. Spiegel.... 33.5 || June 27 | P. V. HodgeS _avouee.-. 2.18 617
Feb. 22 | P. V. Hodges... 2L.6 || Aug, 2 |--... s [, L1 128
May 13 | J. B. Spiegel ... 1.20 137 Sept 29 |..... s [+ S, .62 38.9
3 U DO {1 1.50 220 \ !

Daily discharge, in second-feet, of North Fork of Little Wind River at Fort Washakie,
Wyo., for the period May 13 to Sept. 30, 1921

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.

85 52
213 81 50
204 7 49
204 78 47

m 47
109 73 47
190 71 47
182 69 4
174 67 43
164 67 40
154 64 40
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Monihly discharge of North Fork of Liitle Wind River at Fort Washakie, Wyo., for
the period May 13 to Sept. 30, 1921

Discharge in second-feet
Month Run-off in
Maximum | Minimum | Mean

May 13-81 - e e em———aa 1,140 145 16, 700
June 2,070 462 { 1,090 64, 90
T Y e e ——— 444 134 237 14, 60C
August - 139 62 93.9 5,770
September. « e oo aee e acae .67 39 55.0 3, 27¢
The period . 105, 00C

SOUTH FORK OF LITTLE WIND RIVER NEAR FORT WASHAKIE, WYO.

-LocaTioN.—In SE. 14 sec. 1, T. 1 8., R. 2 W., 214 miles above junction with
North Fork at Washakie on Wind River. Diminished Reservation.
DRAINAGE AREA.—121] square miles (measured on base maps of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE.—May 11 to September 30, 1921.

Gace.—Gurley water-stage recorder on right bank 500 feet above head gate of
Ray ditch; inspected by United States Indian Service employee.

" DIsCHARGE MEASUREMENTs.— Made from cable 300 feet below gage.

CHANNEL AND cONTRoL.—Bed composed of gravel and small boulders; apparent-
ly permanent. No well-defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 5.8 feet at 6 a. m. June 12 (discharge, 2,280 second-feet); minimum
stage occurred during winter.

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

DiversioNs.—A few small ditches divert water above station. Several ditches
divert water below station, largest being Ray ditch which irrigates 6,000
acres.

ReauraTioN.—In spring alternate melting and freezing of mountain snow cause
diurnal fluctuation; no artificial regulation.

Accuracy.—Stage-discharge relation practically permanent. Rating curve
fairly well defined below 1,200 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.
Records good.

Discharge measurements of South Fork of Little Wind River near Fort Washakié,
Wryo., during the year ending Sept. 30, 1921

Gage | Dis- Gage | Dis-
Date Made by— height | charge || D&% Made by— height | charge
Feet | Sec.-ft. . Feet | Sec.-ft.
Jan. 13| 7J.B. Slgi:fel ___________________ 24.7 || June 27 | P. V. Hodges_o......._ 2.92 43
Feb. 22 | P. V. 1ges - oo 14.2 | Aug. 2 |..... L 1 T 1.62 172
May 13 | J. B. Spiegel....._..... 1.57 147 Sept. 29 |..__. [ 11 SR .86 42,7
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Daily discharge, in second-feet, of South Fork of Liitle Wind River near Fort
Washakie, Wyo., for the period May 11 to Sept. 30, 1921

Day May | June | July | Aug. | Sept. Day May |-June | July | Aug. | Sept.
619 160 75 338 | 1,270 390 122 57
588 167 74 366 | 1,550 378 115 53
457 155 390 370 105 53
3568 138 97 330 770 342 112 54
318 131 92 230 640 322 02 56
322 128 84 270 632 318 90 56
346 121 79 298 704 318 85 54
366 115 75 204 795 310 84 51
386 112 71 422 800 278 85 48
410 114 74 374 840 254 86 50
511 112 72 394 736 226 85 48
452 114 67 542 686 198 85 45
418 124 64 785 660 170 81 43
398 135 64 845 646 148 78 42
374 130 62 855 637 140 78 40

880 |.oeeooo 150 K- .

Monthly discharge of South Fork of Little Wind River near Fort Washakie, Wyo.,
Sor the period May 11 to Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-foet
Maximum | Minimum | Mean

‘May 11-31... 880 167 | 408 17,000
June..__...__ - p 1,810 506 | 1,040 61, 900
FOVY eI i 619 140 343 21, 100
August e eem e mmm—mm—emem——————— - 167 78 110 6, 760
September.. o e cecacccee e 97 40 62.9 3, 740
The period . - 110, 000

OWL CREEK NEAR EMBAR, WYO.

LocarioN.—In sec. 33, T. 9 N., R. 2 E., 5 miles east of Embar, Hot Springs
County. Red Creek enters just above station.

DRAINAGE AREA.—272 square miles (measured on base map of Wyoming; scale,
1:500,000). )

REcorps avaiLaBLE.—July 19 to September 30, 1921.

Gace.—Inclined staff on left bank; read by Clyde Duncan.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Bed composed of sand and gravel. Control is riffle
100 feet downstream, which may shift during high water. Left bank subject
to overflow above stage of 3.5 feet.

EXTREMES OF DISCHARGE.—Data insufficient.

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

Diversions.—Prior to July 1, 1921, adjudicated diversions from Owl Creek of
60 second-feet above station, and 275 second-feet below.

ReeuraTioN.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow. ’

Accuracy.—Stage-discharge relation apparently permanent. Rating curve
fairly well defined. Gage read to half-tenths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table. ﬁiecords
good.
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Discharge measurements of Owl Creek near Embar, Wyo., during the year ending
Sept. 30, 1921

{Made by P. V., Hodges]

Gage Dis-
Date height | charge
Feel Sec.-ft,
July 19 1.75 62
28, 1.00 1.8
Sept. 27 1.00 1.7

Daily discharge, in second-feet, of Owl Creek near Embar, Wyo., for the period July
19 to Sept. 30, 1921

Day July | Aug. | Sept. Day July | Aug. | Sept. Day July | Aug. | Sept.
38 120 || 21eeeaooo. 30 19 12
38 120 || 22 27 19 12
38 120 i 23 ... 22 15 12
38 120 || 24 . 17 % 12
38 92l 25 ... 15 19 12
92 92 || 26 ceoen 14 19 12
92 92 |l 27 ... 13 19 12
38 12/ 28 oo 12 12 13

12| 20-cacaeeo. 12 12 14
24 12 || 30_.. 12 12 15
Ey W, 12 12 oo

Nore.—No gage-height record Sept. 25, 26, 28-30; discharge interpolated.

Monihly discharge of Owl Creek near Embar, Wyo., for the period July 19 to Sept.

’

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

Mazimum | Minimum | Mean

567
1,720
2, 160

4, 450

NOWOOD CREEK AT BONANZA, WYO.

Location.—In see. 13, T. 49 N., R. 91 W., at Bonanza, Big Horn County.
Nearest tributary, Paintrock Creek, enters some distance above.

DRAINAGE AREA.—1,790 square miles (measured on base map of Wyoming;
scale, 1:500,000).

RECORDS AVAILABLE.—July 29, 1910, to Oectober 31, 1912; April 1, 1915, to
September 30, 1921.

Gage.—Chain gage on left bank, 1,000 feet below store at Bonanza; read by
Miss Leona Graves. ' ‘

DISCHARGE MEASUREMENTsS.—Made from two-span highway bridge located a
quarter of a mile below gage or by wading. '

CHANNEL AND CONTRoL.—Bed composed of gravel. Control is small rapids 100
feet downstream; shifts between narrow limits.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during yea;', 6.5 feet at
9 a. m. June 19 (discharge, 2,950 second-feet); minimum stage, 1.95 feet
August 3 (discharge, 33 second-feet).
© 1910-1912; 1915-1921: Maximum stage recorded, 7.8 feet June 12 and
13, 1918 (discharge, 4,080 second-feet); minimum stage, 1.55 feet from July
27 to 31, 1919 (discharge, 1.5 second-feet).

Ice.—Stage-discharge relation seriously affected by iee; observations discontinued
during winter.

Diversions.—Prior to July 1, 1921, adjudicated diversions of 81 second-feet
from Nowood Creek above station and 48 second-feet below, all for irriga~
tion; in addition, a decree for power diversion of 115 second-feet below.

Accuracy.—Stage-discharge relation not permanent; affected by ice during
winter. Rating curve used October 1 to December 9 and curve used March
7 to September 30 both well defined below 2,200 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily g height to rating table except as indicated in footnote to daily-
discharge table. Records good.

Discharge measurements of Nowomi Creek at Bonanza, Wyo., during the year
ending Sept. 30, 1921

Gage Dis- Gage | Dis-
Date Made by— hefagght charge ‘ Date , Made by— he?i;ghb charge
Feet Sec.-ft. Feet | Sec.-ft.
Apr. 27 J. B. Spiegel . __.____... 2.76 211 || July 22 | P. V. HodgeS.....ooo.. 2.15 63
June 20 | P. V. Hodges_..._._... 500 I'K 640 || Sept. 23 |..__. [+ (U 2.63 136

Daily discharge, in second-feel, of Nowood Creek ot Bonanza, Wyo., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June ; July | Aug. | Sept.
193 | 1,930 514 40 56
193 | 1,380 482 37 54
193 | 1,610 429 33| 108
232 | 1,530 392 53 73
408 [ 1,530 346 40 66
570 | 2,100 288 43 71
750 | 2,280 246 40 71
880 | 2,460 225 46 71
880 | 2,100 199 51 71
690 | 1,930 177 50 85
630 ( 1,770 174 54 91

1,770 232 50 95
570 | 1,690 171 63 115
514 | 1,300 | 146 63 125
514 | 1,300 125 63 132
630 | 1,300 115 66 130
780 | 1,020 120 70 132
1,090 | 1,000 111 61 130
1,160 | 2,750 97 70 1
1,020 | 1,690 87 66 135
1,020 | 1,380 70 59 138
1,230 | 1,160 . 83 66 143
1,300 | 1,020 59 70 138
1,38. 1,080} - 53 63 128
1,690 | 1,020 50 | 64 128
1,380 ; 1,300 .46 6], 128
1, 460 950 © 50 125
1,850 750 50 36 128
2, 750 690 70 61 132
2, 750 570 53 56 140
2,280 |-ceeeeeo 37 [ 20

Nom.—Sta%e-g:lischarge relation affected by ice Nov. 27, 28, and Dec. 6-8; discharge based on tempera-
ture and gage-height records, and observer’s notes. Shifting-control method used Sept. 1-30. Discharge
not computed Dec. 10-17; no record Dec. 18 to Mar. 6.
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Monthly discharge of Nowood Creek at Bonanza, Wyo., for the year ending Sept.

30, 1921
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
- 228 185 209 12,900 .

- - 238 156 204 12,100

e memm e e m————— 231 148 192 3,
............. 267 199 213 10, 600
332 199 236 14, 000
..... 2, 750 193 1,020 62, 700
...... - A 570 1, 480 88, 100
.......... 514 37 171 10, 500

- 70 33 55.8 3,
............................................... 143 54 109 6, 490

L
TENSLEEP CREEK NEAR TENSLEEP, WYO.

Locarion.—In see. 12, T. 47 N., R. 88 W., 800 feet east of county bridge at
Burke’s ranch, 5 miles above Tensleep, Washakie County. Nearest tribu-
tary, Canyon Creek, enters a quarter of a mile upstream,

DRAINAGE AREA.—228 square miles (measured on base map of ' Wyoming;
scale, 1:500,000).

RECORDS AVAILABLE.—September 21, 1910, to December 31, 1912; April 19,
1915, to September 30, 1921.

Gage.—Stevens water-stage recorder on left bank opposite vertical rock cliff;
referred to inclined gage used before May 11, 1918; inspected by Mrs.
Zina McCreery. Datum lowered 1.00 foot September 26, 1916.

DisCHARGE MEASUREMENTs.— Made from cable 100 feet below gage or by wading.

CHANNEL AND CoNTRoL.—Bed composed of coarse gravel and small boulders.
Control is rapids just below gage; shifts slightly at long intervals. Right
bank is vertical rock cliff; left bank subject to overflow at extreme high
water.

EXTREMES OF DISCHARGE.—Maximum stage, from high-water mark, 5.3 feet
on June 18 (discharge, 1,680 second-feet); minimum stage, 0.93 foot at
9 a. m. February 19 (discharge, 40 second-feet).

1910-1912; 1915-1921: Maximum stage recorded, 6.8 feet at 4 a. m.
June 11, 1918 (discharge, 2,360 second-feet); minimum stage, 0.90 foot at
10 a. m. March 6, 1920 (discharge, 34 second-feet).

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

Drversions.—Diversion of about 8 second-feet for power above station. Prior
to July 1, 1921, adjudicated diversions of 1.2 second-feet above station and
36 second-feet below for irrigation.

ReGULATION.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent; slightly affected by shift-
ing control. Rating curve well defined below 1,400 second-feet. Operation
of water-stage recdrder satisfactory except for short periods, as indicated in
footnote to table of daily discharge. Daily discharge ascertained by apply-
ing to rating table mean daily gage height obtained by inspection of recorder
graph except for periods when recorder did not operate. Records good
except for periods of missing gage heights, for which they are fair.
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Discharge measurements of Tensleep Creek near Tensleep, Wyo., during the year
ending Sept. 30, 1921

Gage Dis-
Date Made by— ’ height | charge
Feet Sec.-ft.
Feb. 16 | P. V. Hodges.......... 1.03 50
Apr. 28 | J. B, Spiegel 1.03 46.8
July 21 | P. V. Hodges._.......... 1.34 90

Daily discharge, in second-feet, of Tensleep Creek near Tensleep, Wyo., for the year
ending Sept. 30, 1921

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

90 52 49 49 47 48 728 218 62 48
84 53 54 48 46 - 850 192, 72 48
82 54 9 45 44 92 700 160 76 70

80 54 48 49 140 600 150
76 54 52 49 51 216 592 140 76 45
76 54 49 49 49 300 975 140 69 45
78 53 54 48 47 362 975 140 89 46
.75 52 54 48 48 300 | 1,020 140 83 48
76 51 54 48 46 216 825 140 48
58 50 54 48 47 203 775 131 57 54
52 49 54 48 47 203 728 140 54 56
52 49 56 48 46 203 825 140 55 58
51 49 53 48 44 180 638 131 58
57 49 49 48 49 192 470 122 63 58
68 p 60 49 50 48 50 228 510 122 67 59

5

70 49 51 47 50 315 432 114 62 59
72 49 48 48 52 345 415 114 55 60
72 54 44 47 50 490 470 114 50 60
73 52 40 47 52 470 470 114 50 60
70 51 46 48 50 415 470 108 50 58
69 43 44 490 398 88 50 56
69 45 45 570 362 88 50 55
72 45 45 615 3 88| - 50 60
4 | ¢« 46 760 362 80 49 66
44 45 750 362 75 48 61
P T 44 44 415 74 48 58
27 e 70 45 43 705 345 70 48 58
28 e B 44 50 900 285 48 57
. IR, 48 511 1,100 255 62 50 57
30 45 50 | 1,200 228 57 56
-2 SOOI ) B S 45 |ooeo 1,020 |- ... 56 50 foneeueae

Note.—No gage-height record Oct. 24 to Dec. 31, Jan. 1, 3-5, 7-10, 12, 14-18, 19, 23-29, Feb. 5, 8, 10, 15,
17, 18, 20, Mar. 7-12, Apr. 15, 18, May 28, June 24, 19, Aug. 19-22, 26-31, Sept. 1-5, 14-17, 23; discharge
based on comparison with flow of Shell and Paintrock creeks. Shifting-control method used May 31 to
Sept. 30. Braced figures show mean discharge for periods indicated.

Monthly discharge of Tensleep Creek near Tensleep, Wyo., for the year ending
Sept. 30, 1921

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

Oetober .. oo - - 20 51 70.3 4,320
85 3,870

60 3, 690

51.6 3,170

50.6 2,810

46.6 2,870

47.5 2, 830

439 27, 000

563 33, 500

115 7,070

57.6 3, 540

55.7 3,310

135 98, 000
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PAINTROCK CREEK NEAR HYATTVILLE, WYO.

Location.—In see. 25, T. 50 N., R. 89 W., at mouth of canyon, 6 miles above
Hyattville, Big Horn County. Luman Creek enters three-quarters of a
mile downstream.

DRAINAGE AREA.—164 square miles (measured on topographic map).

RECORDS AVAILABLE.—August 8, 1920, to September 30, 1921.

Gaee.—GQGurley water-stage recorder on right bank 1, 000 feet upstream from
bridge at State fish hatchery; inspected by I. E. Fgancisco and H. E. Dillon.
August 8-21, 1920, temporary chain gage at bridge 1, 000 feet downstream;
independent datum.

DiscEARGE MEASUREMENTS.— Made from cable 300 feet below gage or'by wading.

CHANNEL AND coNTROL.—Bed composed of boulders. Control is large boulders
25 feet downstream; practically permanent. Banks not subject to overflow.

EXTREMES oF DISCHARGE.—Maximum stage during period of record, from water-
stage recorder, 5.2 feet at midnight May 28 (discharge, 2,560 second-feet);
minimum stage, 0.29 foot from 10 a. m. to 1 p. m. February 17 (discharge,
14 second-feet).

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

DiversioNs.—Above all diversions except that for Rhinehart ditch ‘which diverts
water for irrigation of 12 acres.

Accuracy.—Stage-discharge relation practically perma.nent affected by ice for
periods during winter. Rating curve well-defined below 1,000 second-feet.
Operation of water-stage recorder was satisfactory except as indicated in
footnote to table of daily discharge. Daily discharge.ascertained by apply-
ing to rating table mean daily gage height obtained by inspection of recorder
graph except for periods of missing gage-height record. Records excellent
for open-water season when recorder was operating properly; others fair.

Discharge measurements of Paintrock Creek mear Hyattville, Wyo., for the period
July 23, 1920 to Sept. 30, 1921

- Gage Dis- . Gage | Dis-
Date Made by height | charge Date Made by height | charge
1920 Feet Sec.-ft. 1921 Feet | Sec.-ft.
July 23 | J. B. Spiegel.-creoco_o. 6282 273 - 0.37 18.3
Aug. 7 | Spiegel and Grosbach..| 6212 104 214 25.3°
Aug. 24 | H. E. Grosbach..__._.__ .96 62 2.72 495
1.02 77
35.3

2 Teraporary chain gage 1, 000 feet downstream.
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Daily discharge, in second-feet, of Paintrock Creek near Hyattville, Wyo., for the
period Aug. 8, 1920, to Sept. 30, 1921

Day Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. | May |June | July | Aug.|Sept.
61 45 .7 S PO 21 22 36 1,050 | 206 57 35

61 4 > 2 PSRN FRE RURON 21 23 45 1,100 | 195 63 36

60 ‘43 7 N 21 25 80| 940 | 188 | 61 35

60 42 F: 270 R, R 21 27 125 | 850 | 167 61 36

57 40 82 |cmcm|racmanfaecaan 21 2 220 | 800 | 139 57 36

55 | 40| 32 21| 22| 25| 280(1,070| 129| &5 36

68 39 32 22 24 834 |1,070 | 120 53 36

101 38 32 21 25 256 11,000 1 129 53 35

107 38 29 22 22 188 | 946 | 135 63 35

105 38 27 22 26 167 | 962 135 53 36

101 40 20 |.. 22 28 181 1,030 | 135 53 37

92 41 16 22 27 176 | 902 | 129 53 38

82 40 17 ! 22 27 1541 7300 117 54 40

76 41 18 PRI S, 23 25 431 760 | 110 56 40

68 40 foceen. 22 22 4 178 | 776 | 110 58 40

61 41 20 20 23 23 260 | 605 | 110 55 40

571 40 20 foeenae 18| 23| 26| 364| 593 | 108| &0 39

52 40 |.. 23 2 512 | 700 | 104 48 38

51 40 23 30 436 | 680 | 100 47 37

50 40 23 31 373 | 605 90 47 36

76 501 41 23| 30! 445) 506 77| 46 35
79 57 38 20 23 31 548 | 478 71 46 36
72 64 31 22 36 554 | 445 70 43 34
65 68 29 22 33 620 | 492 40 34
61 63 39 . 22 31 660 | 421 67 39 33
57 60 37 I 22 31 484 | 420 67 37 33
55 55 30 22 29 597 { 415 35 32
65 52 36 22 20 11,230 | 365 61 35 32
76 50 35 22 28 | 1,530 | 285 60 36 31
71 46 35 |- 22 28 |1 1,360 | 240 59 35 31
67 |eaceen 35 22 1,090 58 36 |ameeue

NoOTE.—No gage-height record Aug. 23 and 25, 1920; discharge interpolated; also Mar. 20-25, Apr. 14-15,
May 24, 25, June 1-4, 18, 26-30, July 1, 2, Aug. 28 to Sept. 2, 1921; discharge based on comparison with No
Wood Creek at Bonsnza and Paintrock Creek near Bonanza. Intake stopped up July 1-31, Aug. 11-21,
and Sept 10-24, 1921; discharge determined from comparative hydrograph of Paintrock Creek near Bonanza
and Tensleep Creek near Tensleep.

Monthly discharge of Paintrock Creek near Hyaitville, Wyo., for the period Aug. 8,
1920, to Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feot

Maximum | Minimum | Mean

g
<

August 8-31 e 188 55
September- .. 107 46

=
&
©0 -
5
©
Z

-3
P
S
-~y
o

October. - - 45 20
November... - e

aeas
SENNRRE
g

-
.

YL LS
oo
2
g

g
2
g

The year.. . 1,680 |aeeevcncaann

nﬂtEstimate based on temperature and gage-height records, current-meter megsurement, and observer’s
otes.
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PAINTROCK CREEK NEAR BONANZA, WYO.

Locarion.—In sec. 19, T. 49 N., R. 90 W., at Paumer ranch, 134 miles above
Bonanza, Big Horn County. No tributary between station and mouth of
creek, half a mile below.

" DRAINAGE AREA.—398 square miles (measured on base map of Wyoming; scale,
1:500,000).

REcorDps AvaiLaBLE—July 28, 1910, to October 31, 1912; April 19, 1915, to
September 30, 1921.

Gage.—Chain gage on right bank 300 feet below ranch sinee April 11, 1917;
read by Mrs. William Paumer. For description of former gages see previous
water-supply papers.

DiscHARGE MEASUREMENTS.—Made from cable 65 feet below gage or by wading.

CaANNEL AND coNTROL.—Bed composed of gravel. Control is rapids with bed
of small boulders 150 feet below gage; shifting. Right bank subject to over-
flow at stage of 2 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.0 feet at 8
a. m. May 29 (discharge, 1,770 second-feet); minimum stage, 0.80 foot at
4 p. m. August 19 (discharge, 2.0 second-feet).

1910-1913; 1915-1921: Maximum stage recorded, 5.3 feet at 8 a. m.
June 12, 1918 (discharge, 3,390 second-feet); minimum stage, 0.67 foot on
July 27, 1919 (discharge, 0.7 second-foot).

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

DiversioNs.—Prior to July 1, 1921, adjudicated diversions of 68 second-feet
from Paintrock Creek, all above station.

ReguraTioN.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent; affected by ice during
winter. Rating curve used October 1 to November 30 well defined; that
used March 15 to September 30 well defined below 1,000 second-feet. Gage
read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table except as indicated in footnote to
table of daily discharge. Records good.

Discharge measurements of Paintrock Creek mear Bonanza, Wyo., during the year
ending Sept. 30, 1921

Gage Dis-
Date Made by— height | charge
Feet Sec.-ft.
Apr. 27 1.34 37.6
T &0 2,73 625
Tuly 22 1.03 10.7
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Daily discharge, in second-feet, of Paintrock Creek near Bonanza, Wyo., for the year
ending Sept. 30, 1921

. Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
47 21 199 21 12
44 21| 1,120 186 17 12
48 19 20 164 19 13
48 31 142 15 11
50 107 820 112 10 12
55 156 | 1,160 87 10 12
56 272 | 1,070 74 10 i}
56 224 | 1,160 66 9 3
50 156 | 1,070 66 9 14
53 121 980 59 12 14
53 127 940 62 12 15
52 127 900 48 12 17
52 102 860- 38 13 18
48 94 645 32 13 18
48 97 680 27 13 19
45 167 680 23 14 20
45 207 545 25 12 21
48 449 715 24 6 20
52 449 760 20 3 21
52 336 680 15 7 25
50 362 610 13 7 25
50 545 545 12 7 27
47 610 610 12 9 21
48 645 578 11 10 21
45 715 12 9 20
48 578 480 14 8 20
38 480 14 8 21
31| 1,070 362 30 7 21
311 1, 286 30 8 24
25 | 1,400 242 32 10 30

........ 1,200 [-ooo_.. 18 1 el

Note.—Shifting-control method used Oct. 1-15. No gage-height record Nov. 11-17; discharge based on
comparison with flow of Nowood Creek at Bonanza.

Monthly discharge of Paintrock Creek near Bonanza, Wyo., for the year ending Sept.

- 80, 1921
Discharge in second-feet
Month —| Banetin
Maximum | Minimum | Mean

74 49 64,3 3,950

92 52 69.6 4,140

47 42 4.5 1, 500

55 25 47.1 2, 800

1, 500 19 409 25, 100

1, 160 242 734 43, 700

199 11 53.8 3,310

21 3 10.7 658

30 11 18.3 1,080

GREYBULL RIVER AT MEETEETSE, WYO.

LocaTion.—In sec. 4, T. 48 N, R. 100 W., at Meeteetse; Park County. Nearest
tributary, Meeteetse Creek, enters 3 miles downstream.

DrAINAGE AREA.—B90 square miles (measured on topographic map).

RECORDS AvAaiLABLE.—July 18, 1920, to September 30, 1921. .

Gage.—QGurley water-stage recorder on left bank, 1,000 feet above highway
bridge at Meeteetse, since August 29, 1920; inspected by C. H. Wagner.
Prior to August 29, staff gage 414 miles upstream. Flow at two points not
exactly comparable; small amount of water is diverted from the river, and
some return water enters the river between the two points.

DisCHARGE MEASUREMENTS.— Made from cable located 400 feet downstream.
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CHANNEL AND CONTROL.—Bed composed of boulders and coarse gravel. Con-
trol is ledge rock 20 feet downstream.

ExXTREMES OF DISCHARGE.—Maximum stage during year from water-stage re-
corder, 5.4 feet at 9 p. m. June 6 (discharge, 4,970 second-feet); minimum
stdge occurred during winter.

Ice.—Stage-discharge relation seriously affected by -ice; observations discon-
tinued during winter.

DiversioNs.—Prior to July 1, 1921, adjudicated diversions of 102 second-feet
from Greybull River above station and 755 second-feet below station;
adjudicated diversion of 149 second-feet from tributaries entering above.

REGcurLaTIiON.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice during
winter. Rating curve used October 1 to June 5 fairly well defined below
800 second-feet; that used June 6 to September 30 fairly well defined below
2,000 second-feet. Operation of water-stage recorder satisfactory. Daily
discharge ascertained by applying to rating tables mean daily gage height
obtained by inspection of recorder graph, except June 1-5 when shifting-
control method was used. Records below 1,000 second-feet, good; those
above, fair.

Discharge measurements of Greybull River ot Meeteetse, Wyo., during the year
ending Sept. 30, 1921

— Gage | Dis- Gage | Dis-
Date Made by height | charge | D3% Made by— height | charge
Feet | Sec-ft. Feet | Sec.-ft.
Apr. 22 | J. B. Sgiegel ........... 118 108 || July 25 | P. V. Hodges-coceceae 1.66 3106
June 17 | P, V. HodgeS. - ccaee... 3.45 1,840 || Sept. 19 |..... s [ O, 1.02 178
Daily discharge, in second-feet, of Greybull River at Meeteetse, Wyo., for the year
ending Sept. 30, 1921
Day Oct, | Mar. | Apr. ’ May | June { July | Aug. | Sept.
97 | 1,240 | 1,030 368 186
201 | 1,310 850 388 196
495 | 1,430 578 364 196
639 | 1,970 512 294 194
738 | 2,480 . 465 270 188
618 | 3,640 536 250 185
480 | 3,320 542 232 191
455 | 3,480 536 216 185
316 | 2,760 512 191
294 | 2,760 450 235 204
324 | 2,680 542 222 194
395 | 2,760 512 238 196
435 | 2,600 512 265 191
435 | 2,360 485 560 191
554 | 2,200 512 669 188
794 | 2,600 420 584 184
920 ! 2,050 392 435 179
1,240 | 1,700 354 327 174
910 | 1,500 512 291 172
746 | 1,300 300 169
738 | 1,460 460 288 167
837 | 1,670 405 273 169
1,000 [ 1,760 405 265 169
1,500 | 1,760 | 364 | 260 167
1,370 | 1,610 330 248’ 166
1,260-[ 1,510 354 230 163
1,630 | 1,410 315 216 160
L,840( 1, 291 235 155
1,780 | 1,170 258 153
1700 1,150 | 240 196 152
1,660 |- 255 191 4ol
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Mdnthly discharge of Greybull River at Meeteetse, Wyo., for the year ending Sept.

0,
Discharge in second-feet
N Run-off in
Month acro-feet
Maximum | Minimum | Mean
October. - 139 110 124 7,620
March 16-81 .o ool —— 105 61 77.6 2,460
April ——- 158 78 105 8, 250
May — 1,840 97 855 52, 600
JUDC e oo e m e — e —————— 3,640 1,150 | 2,030 121, 000
B 101 3 A, - 1,030 240 465 28, 600
AUGUSt e e ——————— 669 191 301 18, 500
SePtember . - o e e —————————— 204 152 179 10, 700

SHELL CREEK AT SHELL, WYO,

Locarion.—Negr west edge of sec. 26, T. 53 N., R. 91 W., 450 feet above head
gate of Shell canal, three-quarters of a mile northeast of Shell, Big Horn
County. Nearest tributary, Trapper Creek, enters a short distance above.

DRAINAGE AREA.—256 square miles (measured on base map of Wyoming; scale,
1: 500,000).

RECORDS AVAILABLE.—April 1, 1915, to September 30, 1921.. From July 1,
1911, to October 31, 1914, station maintained by Wyoming Irrigation Co.,
and records published in reports of State engineer.

Gaee.—Vertical staff on left bank; read by employee of Wyoming Irrigation Co.
For description of earlier gages see previous water-supply papers.

DiscHARGE MEASUREMENTS.—Made from highway bridge in Shell or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel. Control is gravel bar just
below gage; shifting. Banks subject to overflow at stage of 3.8 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.73 feet at
6 a. m. May 29 (discharge, 1,490 second-feet); minimum stage, 1.25 feet
at 5 p. m. April 29 (discharge, 30 second-feet).

1913-1921: Maximum stage from high-water mark, 8.35 feet (original
datum) June 11, 1918 (discharge, 1,910 second-feet); minimum discharge
probably occurred during winter.

DiversioNs.—Prior to July 1, 1921, adjudicated diversions of 8 second-feet
from Shell Creek above station, and 106 second-feet below.

RecuratioN.—Flow partly controlled by storage of water in Adelaide reservoir
on Shell Creek, 25 miles above Shell; capacity of reservoir, 1,410 -acre-feet.
Water stored in reservoir beginning of high-water period and released in
latter part of summer.

Accuracy.—Stage-discharge relation not permanent; not affected by ice during
winter. Rating curves used October 1 to May 27, and May 28 to Septem-
ber 30, both fairly well defined below 1,000 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table, except January 1 to June 30, when shifting-
control method was used. Records October to June, good; July to Sep-
tember, excellent.

CoorErATION.—Gage-height record furnished by Wyoming Irrigation Co.
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Discharge measurements of Shell Creek at Shell, Wyo., during the year en&ing
Sept. 30, 1921

Gage Dis- Gage | Dis-
Date Made by— heigght charge | Date Made by— height | charge
Feet | Sec.-ft. Feet | Sec.-ft
Apr. 25 | J. B. Spiegel . ____.._.__ 1.31 38.8 || July 23 | P. V. Hodges-—..ccu._. 1,57 102
June 19 | P. V. Hodges._._...._. 2,67 420 Sept. 21 |____. (e 1V T 1.23 -56

Daily discharge, in second-feet, of Shell Creek at Shell, Wyo., for the year ending
Sept. 30, 1921

Day Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
83 72 72 63 57 46 40 38 7565 190 98 58
81 72 72 63 57 46 40 40 959 |, 189 95 58
80 72 72 63 57 46 43 48 959 188 82 63
78 72 72 61 57 46 43 53 | 1,010 178 75 65
75 72 75 63 57 46 40 70 160 75 64
75 72 64 64 53 46 38 78 630 143 75 60
73 72 64 61 53 46 36 103 780 128 75 55
73 72 66 63 53 47 36 91 705 114 74 56
75 72 66 59 53 36 80 561 107 73 57
77 69 69 59 53 47 39 93 472 108 72 61
77 69 69 56 53 43 40 115 412 106 71 63
75 69 69 59 53 40 41 113 303 99 70 61
75 69 69 67 53 43 41 104 393 96 69 61
73 69 69 66 53 46 41 89 358 95 68 58
73 75 69 70 52 46 41 94 323 92 65
75 77 69 64 49 43 41 113 323 86 66 56
1 77 i 69 49 43 39 1656 274 83 63 55
1 77 69 64 49 43 39 250 289 79 63 54
1 78 72 69 60 49 43 41 205 432 105 63 56
20 78 77 69 61 48 41 41 250 393 110 62 57
2 78 72 69 41 41 310 386 107 63 56
2 75 72 69 43 41 380 316 104 63 55
2 75 72 66 43 41 400 283 102 62 53
2 75 72 63 43 41 420 277 99 64 52
2! 73 72 63 43 37 460 262 100 62 52
26, 73 72 66 43 36 345 247 102 61 51
27 73 72 60 43 33 612 228 61 50
28 72 67 60 33 | 1,070 215 96 61 50
2! 72 72 64 43 33 | 1,180 202 95 61 52
3 72 72 64 36 32 | 1,180 190 92 61 54
3 72 | ... 64 37 |ecoean- 806 |.-ooan 93 61 joaoo. .

NoTe.—No gage-height record Oct. 16, July 1, 2, and Aug. 7-13; discharge interpolated.

Monthly discharge of Shell Creek at Shell, Wyo., for the year ending Sept. 30, 1921

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

Maximum | Minimum | Mean
October . e 83 72 75.4 4,640
November. 77 67 72.1 4,200
December. 75 60 67.4 4,140
January.___ 70 53 61.3 3,776
February. . 57 48 51.5 2, 860
March._._ 48 36 43.6 2, 680
April._ 43 32 38.8 2,310
May. 1,180 38 305 8, 800

June. 1,010 190 454
July._. 190 79 114 7,010
August_. 98 61 68.8 4,230
September ... o e 85 50 56.7 3,370
MThe Year o oo e e 1,180 32 118 85, 100
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SHOSHONE RIVER 'NEAR ISHAWOOA, WYO.

Locarion.—In SW. 14 sec. 23, T. 51 N., R. 104 W., 500 feet below Hartung’s
_ private bridge, 134 miles north of Ishawooa, Park County. Nearest trib-
utary, Bull Creek, enters 114 miles downstream. N

DRAINAGE AREA.—532 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE.—May 7, 1915, to September 30, 1921.

Gage.—Chain gage installed July 24, 1921, to replace staff gage at bridge 500
feet upstream used since May 24, 1918; read by Albert Hartung. For
description of original gage see previous water-supply papers.

DiscHARGE MEASUREMENTS.—Made from suspension bridge, or by wading.

CHANNEL AND coNTROL.—Bed of stream composed of coarse gra,vel' shifting.
No well-defined control. Banks not subject to overflow. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6 0 feet at
7 a. m. June 12 (discharge, 4,900 second-feet); minimum discharge probably
occurred during winter. :

1915-1921: Maximum stage recorded, 7.0 feet June 14, 1918 (discharge,
7,740 second-feet); minimum discharge probably occurred during winter.

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

Diversions.—Prior to July 1, 1921, adjudicated diversions of 30 second-feet
from Shoshone River above station, and 164 second-feet between station
and Shoshone reservoir.

REeEcuLATION.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent at original site; apparently
permanent at new site. Rating curve used October 1 to May 28 fairly well
defined; that used May 29 to July 28 poorly defined; curve used for remainder
of year well defined. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table, except as
indicated in footnote to daily-discharge table. Records fair.

Discharge measurements of Shoshone River near Ishawooa, Wyo., during the year
ending Sept. 30, 1921

Date Made by— ﬁ?gg& cllljalfée Date | Made by— lgfgft cl?alﬁée
§
Feet Sec.-ft. Feet | Sec.-ft.
Apr. 21 J B Slgxegel ........... 1.068 155 || July 24| P.V. HodgeS.wacmnouux 62,01 513
June 15| P. V. Hodges_.._..._.. 462 2,880 || Sept. 19 |..... [ 7 SO al.45 198

o Reading on gage in new location.
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Daily discharge, in second-feet, of Shoshone River near Ishawooa, Wyo., for the
year ending Sept. 30, 1921.

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
1 142 88 160 | 1,840 | 1,660 414 20
2 135 90 480 | 1,900 | 1,340 407 222
3. 133 109 770 | 1,840 966 518 230
4 120 148 2,370 800 v 238
) 129 152 | 1,210 | 2,430 800 341 242
6 127 119 | 1,210 | 2,940 065 300 218
7 121 112 940 | 3,560 | 1,060 288 218
8. 121 106 7301 3,850 | 1,060 261 204
9. 117 112 540 | 3,700 | 1,060 242 207
10. 123 115 480 | 4,150 | 1,060 246 256
11 2, 127 103 150 480 | 4,450 | 1,240 234 242
) b 119 102 || 148 510 | 4,600 | 1,060 234 242
13 119 101 100 148 540 | 4,000 | 1,140 347
[ SR 114 100 96 160 650 | 8,700 965 502 214
15 115 99 95 190 | 1,030 | 8,140 965 450 207
16. 110 98 93 150 | 1,120.| 3,660 965 435 214
17.. 114 96 92 175 | 1,310 | 2,880 880 359 195
BT S 112 94 93 ¥5 1 1,650 | 2,490 800 323 192
19. 109 91 92 1751 1,310 | 1,900 800 305 198
. P 114 90 93 160 | 1, 1, 660 725 272 198
21_. 110 90 92 148 940 | 2,010 725 261 198
........................... 106 91 1] 133 | 1,120 2,250 590 207
b S, eeeeomacamnm———ne 99 91 91 135 | 1,310 2,620 500 201
4. 102 88 93 127 | 1,650 | 2,490 530 246 195
b TN 103 87 90 123 | 1,650 | 2,250 560 242 192
26, 102 86 84 121 1,650 1 1,900 560 230 192
27. 106 87 89 119 | 2,020 | 1,900 470 218 189
n 103 86 88 115 | 2,280 | 1,900 415 393 189
29_. 106 85 88 110 | 2,620 | 1,900 386 256 186
- 106 85 21 114 | 2,310 | 1,780 363 250 183
3L 104 86 2,250 [acmceno 365 p<.7: N

Nore.—No gage-height record Nov. 5, 6, 9-15, and 29; discharge interpolated. Shifting-contrel method
used Mer, 13to May 1 and May 20toJune 6. Discharge from readings on new gage after July 29.

Monthly discharge of Shoshone River near Ishawooa, Wyo., for the year ending
Sept. 30, 1921

'Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

October ma e e mmeeemmsmeam—————— 142 99 115 7,070

109 85 96. 6 ]

100 84 91.4 3,
190 88 134 7,970
2,620 160 | 1,190 73, 200
4, 600 1,660 | 2,730 162, 000
1,660 353 834 51,300

518 218 312 3
256 183 211 12, 600

‘

SHOSHONE RIVER AT CORBETT DAM, WYO.

LocatioN.~—In NE. 14 sec. 7, T. 53 N., R. 100 W., at Corbett diversion dam,
8 miles below Cody, Park County.

DRrAINAGE AREA.—Not measured at this station; drainage area above Cody is
1,400 square miles. Sage Creek, the only important tributary that enters
between this station and Cody, drains about 25 square miles.

" RECORDS AVAILABLE.—April 20, 1908, to September 30, 1921.

Gage.—Stevens eight-day water-stage recorder 40 feet upstream from crest of
dam, referred to staff gage at same location; gage heights represent height
of water above crest.

Y
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DETERMINATION OF DISCHARGE.—Discharge computed by considering the dam
as a weir and the sluice gate as submerged orifices. The formula for dis-
charge over the crest, developed by United States Bureau of Reclamation
is Q=3.80 BH.%,

CHANNEL AND coNTROL.—The crest of the dam forms a permanent control.
Slope of upstream face of dam is 1:1. Low-water elevation of river raised
10.2 feet. Length between abutments, 400 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.21 feet
June 13 (discharge over dam, 9,940 second-feet; through Corbett tunnel,
903 second-feet; total 10,800 second-feet); minimum stage, 0.27 foot October
1 (discharge over dam, 188 second-feet; through Corbett tunnel, 123 second-
feet; total, 311 second-feet).

1908-1921: Maximum stage recorded, 5 feet June 15, 1918 (tofal dis-
charge, 18,700 second-feet); no fleaw October 21 to November 19, 1909.

IcE.—Stage-discharge relation not seriously affected by ice.

Diversions.—Little water is diverted above station.

ReguLATION.—Shoshone reservoir, having a ecapacity of 456,000 acre-feet,
located 16 miles above, partly regulates the flow.

Accuracy.—Stage-discharge relation practically permanent; rating eurve fairly
well defined. Mean daily gage height obtained from recorder graph.
Combined daily discharge ascertained by applying mean daily gage height
to rating table and adding daily flow in canal. Records good.

CoorErATION.—Complete data furnished by United States Bureau of Recla-
mation; figures slightly changed to agree with rules of computation used
by the Geological Survey.

Combined daily discharge, in second-feet, of Shoshone River and Garland canal at
Corbett dam, Wyo., for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
3

) DS 311 743 | 3,540 687 743 743 938 912 | 1,490 | 3,890 | 1,090 890
p JR 762 743 | 3,540 687 743 743 989 864 | 1,660 | 3,670 | 1,150 839
[ S, 762 743 | 3, 540 687 743 724 898 949 | 1,640 | 3,140 | 1,060 821
[ S, 762 743 | 3,540 687 897 724 752 11,050 | 1,620 | 2,740 | 1,170 774
L R, 762 743 | 3,540 687 897 4 612 | 1,160 | 1,500 | 2,350 | 1,130 715
[ 762 743 | 3,540 687 897 724 641 945 | 1,740 | 3,210 990 791
[ 762 743 | 3,540 687 856 24 600 | 1,140 | 1,630 | 2,360 962 821
- T 762 743 | 3,540 687 856 | 1,150 663 | 1,510 | 1,460 | 2,480 | 1,140 829
|4 DO, 762 743 | 3,540 687 918 | 2,180 708 7 1,530 | 2, 1,140 808
100 762 743 | 3,340 687 918 | 2,180 619 | 960 | 2,800 | 2,420 | 1,120 756
b § 743 743 | 2,210 687 743 | 2,180 524 875 6, 2,380 | 1,010 730
12 .. 743 743 11,930 687 651 | 2,180 532 966 | 9,740 | 2,390 767 772
743 743 706 687 668 | 2,180 | 472 830 | 10,800 | 2,400 778 738

7: 743 706 687 687 | 2,180 528 961 | 10,700 | 2,380 750 660

743 743 706 687 687 | 1,910 987 | 9, 2,370 806 689

743 743 706 687 706 | 2,240 564 9,310 | 2,160 793 702

743 743 706 687 706 | 2,380 474 1 1,040 | 9,060 | 2,060 781 619

743 | 1,470 706 {1,000 706 | 2,010 628 5 1 7,470 | 2,000 822 592

7 2,040 706 | 2,160 634 | 2,440 848 | 1,040 | 6,1 1,700 810 540

743 | 2,260 706 | 2,150 651 | 2,440 | 1,010 5,270 | 1,540 682 567

743 | 2,260 706 | 2,150 743 | 2,440 | 1,010 999 | 4,150 | 1,570 687 592

724 | 2,260 706 | 1,960 781 | 2,410 | 1,020 988 | 4,100 | 1,520 697 614

724 | 1,670 706 724 818 | 1,670 970 | 1,060 | 4,610 | 1,290 719 615

724 743 706 800 770 | 1,180 | 5,510 | 1,320 736 601

724 743 706 739 | 1,130 | 5, 1,370 749 577

724 743 687 872 (1,240 ( 5,050 | 1,430 757 576

724 743 687 937 | 1,380 | 4,730 | 1,340 756 554

724 | 1,380 687 968 | 1,210 | 4,470 | 1,250 917 583

724 | 2,380 687 935 | 1,490 | 4,230 {1,240 | 1,030 615

724 | 3,540 687 909 | 1,240 | 3,120 | 1,080 971 605

706 |- 687 | 706 {...._..| 85| ..__.. ,480 |oooo.. 1, 000 892 |...._.o

No1e.—Daily discharge does not include water sluiced into river below dam and above statmn on canal.

100120—25t—wsPp 526——13
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Monthly discharge of Shoshone River, Garland canal, and sluices at Corbett dam,
Wyo., for the year ending Sept. 30, 1921

Discharge in second-feet Run-off in acre-feet
Month , | Through
Maximum | Minimum | Mean sluice Total
gates ¢

762 311
3, 540 743
3, 540 687
2,150 687
918 634
2,440 724
1,020 472
1,510 830
0,800 1,460
, 890 1,000
1,170 682
890 540
10, 800 i 311

s Estimated by U. S. Bureau of Reclamation.
NORTH FORK OF SHOSHONE RIVER NEAR WAPITI, WYO.

Location.—In see. 15, T. 52 N., R. 104 W., at Thermond ranch, 6 miles east of
Wapiti, Park County; below all tributaries entering above Shoshone reser-
voir.

DRAINAGE AREA.—800 square miles (measured chiefly on topographic map).

RECORDS AVAILABLE.—January 1 to September 30, 1921.

Gage.—Stevens continuous water-stage recorder on right bank; inspected by
United States Bureau of Reclamation employee.

DiscHARGE MEASUREMENTS.—Made from cable 100 feet upstream.

CHANNEL AND CONTROL.—Bed composed by boulders and coarse gravel; control
is rock riffle a short distance downstream; apparently permafxent. Back-
water from Shoshone reservoir reaches a point 2 miles below gage.

EXTREMES OF DISCHARGE.—No data available.

Ice.—Stage-discharge relation affected by ice.

DiversioNs.—Prior to July 1, 1921, adjudicated diversion of 26 second-feet
from North Fork above station and 7 second-feet below.

ReguLaTiON.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow.

CoorPERATION.—Complete records furnished by United States Bureau of Recla-
mation.
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Daily discharge, in second-feet, of North Fork of Shoshone River near Wapiti, Wyo.,
Sor the year ending Sept. 30, 1921

Day Jan. Feb. | Mar Apr. | May | June | July | Aug. | Sept.
149 140 154 180 558 | 3,680 | 2,310 786 350
148 140 155 221 | 1,550 , 580 | 2,210 713 - 346
147 141 155 360 [ 1,790 | 3,670 | 1,950 662 400
146 142 156 432 | 2,170 | 5090 | 1,750 649 559
145 142 156 420 | 2,360 5,220 | 1,620 649 434

1J

14 143 157 284 | 2,230 5440 | 1,630 570 343
143 143 157 221 | 2,110| 5860 1,710 524 338
142 144 158 210{ 1,880 | 6,610 1,710 519 351
141 144 158 192 | 1,600 | 7,170 [ 1,730 519 343
140 145 159 2241 1,470 7, 1,680 502 497
140 145 159 320 1,460 ! 7,390 | 1,630 502 414
140 146 160 2801 1, 7,310 | 1,59 486 386
140 146 160 334 | 1,820-6,920| 1,540 497 355
140 147 161 389 | 2,010 6,340 { 1,410 564 326
140 147 161 395 | 2,520 5,570 1,380 662 326
140 148 162 342 | 2,450 | 5,140 1,320 553 311
140 148 162 405 | 2,590 | 4,700 | 1,250 497 304
140 149 163 385 2,770 | 3,720 1,170 470 203
140 149 163 380 | 2,450 | 2,930 1,130 449 297
140 150 164 356 | 2,170 | 2,620 | 1,080 419 326
140 150 164 320 2,120 2,600 | 1,030 409 326
140 151 164 308 | 2,430 | 2,890 930 404 347
140 151 164 365 | 2,670 3,040 900 391 347
140 152 164 320 | 3,300 3,120 842 395 318
140 152 162 288 | 3,430 | 2,980 | 1,200 409 300
140 153 162 273 3,360 | 2,730 | 1,130 381 290
140 153 157 292 | 4,260 | 2,700 850 386 283

157 284 | 4,380 | 2,580 787 429 277

168 276 | 4,130 | 2,530 773 391 277

155 248 | 3,920 | 2, 733 381 267

159 |ocenooo 4,170 ... 733 359 |.eoennn

Monthly discharge of North Fork of Shoshone River near
ending Sept. 30, 1921

Wapiti, Wyo., for the year

r

Month

Discharge in second-feet

Run-off in

Maximum

Minimum

acre-feet
Mean
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SOAP CREEK NEAR ST. XAVIER, MONT.

Location.—In see. 20, T. 5 S., R. 82 E., at Henry Reed’s ranch, 9 ‘miles south
of St. Xavier, Bxg Horn County, and 1 mile above mouth.

Dramnage ArREA.—Not measured.

Recorps avaiLaBrE.—September 11, 1911, to September 30, 1921. April 25,
1914, to June 12, 1915, at Frank Annerer’s ranch about half a mile above
present site; September 11, 1911, to November 30, 1913, in W. 14 NW, 14
sec. 2, T. 6 8., R. 32 E., one-fourth of a mile above headworks of Soap Creek
ditch.

Gage.—Overhanging chain gage on right bank opposite house of observer,
Henry Reed. For description of earlier gages see previous water-supply
papers.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge 1 mile
above gage.

CHANNEL AND coNTROL.—Bed of stream at control is composed of gravel and
silt; shifts slightly. Stage-discharge relation affected at times by aquatic
plants in channel.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.65 feet at
6.20 p. m. May 9 (discharge, 305 second-feet); minimum stage, 2.29 feet
July 19 (discharge, 1.1 second-feet).

1911-1921: Maximum stage recorded, 12.8 feet May 11, 1914 (discharge,
from extension of rating curve, 438 second-feet); minimum stage recorded,
no flow August 29, 30, and September 18-25, 1920.

Ior.—Stage-discharge relation seriously affected by ice.

Diversions.—Soap Creek diteh diverts above station for irrigation during sum-~
mer.

ReGuraTION.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
shifting control. Two rating curves used during year; one, applicable Oc-
tober 1 to November 16, and August 26 to September 30, fairly well defined
below 40 second-feet; other applicable March 20 to August 25, fairly well
defined between 12 and 82 second-feet. Gage read to hundredths twice
daily. Daily discharge October 1 to November 16, March 20 to May 7, anc¢
August 26 to September 30 ascertained by applying mean daily gage height;
to rating table. Indirect method of shifting control used May 8 1o
August 25. Records fair.

Discharge measurements of Soap Creek near St. Xavier, Mont., during the yeer
ending Sept. 30, 1921

Dis-
Date Made by— ok | s

Feet Sec.-ft.

3 19.8
2.79 1.2
2,54 3.0
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Daily discharge, in second-feet, of Soap Creek near St. Xavier, Mont., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Mar. | Apr. | May | June | July
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Monthly discharge of Soap Creek near St. Xavier, Mond., for the year ending Sept. 30,
1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
38 14 28. 4 1,750
17 14 15.6 . 495
42 16 26.1 621
35 4.4 19.9 1,180
197 5.6 24.7 1,520
34 .8 7.27 433
6.6 L1 3. 60 221
8.1 3.5 4. 67 287
8.5 4.0 5.81 346

ROTTENGRASS CREEK NEAR ST. XAVIER, MONT.

Location.—In NW. ¥/ sec. 6, T. 5 S., R. 23 E., one-fourth mile above crossing
of Big Horn canal on Crow Indian Reservation, 4 miles south of St. Xavier,
Big Horn County.

Dramvage area.—Not measured.

RECORDS AVAILABLE.—September 9, 1911, to September 30, 1921; fragmentary.

Gage.—Overhanging chain gage on left bank; read by W. H. Ferguson.
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DISCHARGE MEASUREMENTS.—Made from footbridge 500 feet above gage or by
wading.

CHANNEL AND CoNTROL.—Bed composed of gravel and silt. Banks high and
steep; not subject to overflow below gage height of 11 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during years ending Sep-
tember 30, 1920 and 1921, 10.8 feet March. 22, 1920 (discharge, from exten-
sion of rating curve, 442 second-feet); minimum discharge, no flow October
1, 1919, to February 1, 1920, and August 15 to September 30, 1921.

1911-1921: Maximum stage recorded, 11.3 feet March 30, 1917 (dis-
charge, from extension of rating curve, 500 second-feet); minimum dis-
charge, no flow August 22, 1919, to February 1, 1920, and August 15 to
September 30, 1921.

Tcr.—Stage-discharge relation not seriously affected by ice.

DiversioNs.—None.

ReguLATION.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined between 3 and 80 second-feet. Gage read to tenths once or twice
a week. Daily discharge ascertained by applying gage height to rating
table. Records fair.

Discharge measurements of Rottengrass Creek near St. Xavier, Mont., during the
years ending Sept. 30, 1920 and 1921

[Made by W. A. Lamb]

Gage Dis-
Date height | charge
1920 Feet Sec.-ft.
Mar. 27_... e e mmmemmm e e e e eme—measmameemememmee—aseena 4.73 42. 4
1921
Apr. 15 —— 2.72 3.3
AY 12 e _— — 4,24 27,1

Daily discharge, in second-feet, of Rottengrass Creek near St. Xavier, Mont., for
the years ending Sept. 30, 1920 and 1921

Day Feb. | Mar. | July | Auz. | Sept. Day Feb. | Mar. | July | Aug. | Sept.
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‘Daily discharge, in second-feet, of Rottengrass Creek near St. Xavier, Mont., for
the years ending Sept. 30, 1920 and 1921—Continued

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug.

12 R [ IR - RSO I R RN S S

NotE.—No flow Oct. 1 to Feb. 1, 1920, and Aug. 15 to Sept. 30, 1921. No gage-height record on other
days of missing discharge record. .

LITTLE HORN RIVER_NEAB WYOLA, MONT.

Locarion.—In W. 14 SW. 1/ sec. 28, T. 8 8., R. 35 E., one-fourth mile below
proposed headworks of Little Horn canal No. 3, 16 miles above Lodgegrass
Creek, and 4 miles southwest of Wyola, Big Horn County.

DRAINAGE AREA.—260 square miles.

RECORDS AvAILABLE.—September 7, 1911, to September 30, 1921.

GaGE.—Overhanging chain gage on right bank; read by C. N. Radecliffe.

D1scHARGE MEASUREMENTS.— Made from cable or by wading.

CHANNEL AND coNTROL.—Bed composed of boulders and gravel; shifts occa-
sionally at high stages. Left bank high and not subject to overflow; right
bank high but subject to overflow about 100 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.50 feet
May 29 (discharge, 560 second-feet); minimum stage, 4.00 feet July 19-23,
August 31 to September 20, and September 22-25 (discharge, 53 second-feet).

1912-1921: Maximum stage recorded, 7.1 feet June 22, 1917 (discharge,
1,580 second-feet) ; minimum discharge, 32 second-feet April 10 and 12, 1915.

Ice.—Stage-discharge relation affected by ice.

Drversions.—Small amount diverted for irrigation above station.

ReGcULATION.—None.

Accuracy.—Stage-discharge relation affected by shifting control and by ice.
Rating curve used October 1 to December 31 well defined; that used March
20 to September 30 well defined between 50 and 200 second-feet. Gage
read to half-tenths once daily. Daily discharge ascertained by applying
gage height to rating table, except as indicated in footnote to daily-dis-
charge table. Records fair.
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Discharge measurements of Litile Horn River near Wyola, Mont., during the year
. ending Sept. 30, 1921

Date Made by— lgiag?t clll)al:-ge
Feet Sec.-ft.
Apr. 13 | W, A. Lamb... 4.10 68
ay 13 [..... do. oo 4.45 150
Aug. 21 | A. H. Tuttle.. 4.08 68

Daily discharge, in second-feet, of Little Horn River near Wyola, Mont., for the
the year ending Sept. 30, 1921

Day Oct. Nov., | Dec. | Mar, | Apr. | May | June | July { Aug. | Sept.
110 78 53
99 69 53
99 69 53
99 69 53
99 69 53
99 69 53
99 69 53
99 78 53
99 88 53
99 88 53
99 88 53
99 88 53
99 88 53
88 83 [[] 63
88 88 53
88 88 53
78 88 53
61 88 63
53 88 53
53 88 “ 53
53 88 59
53 83| W 53
53 88 ¢ 53
61 88 'ﬁsa
69 88 53
78 88 61
88 88 61
88 8| 61
88 69 61
88 61 61
88 53 leecavaan

Nore.—Shifting-control method used Oct. 1 to Dec. 24 and Dec. 20-81. Stage-discharge relation affected
by ice Dec. 25-28; discharge interpolated. No gage-height record Jan. 1 to Mar. 19,

Monthly discharge of Little Horn River near Wyola, Monl., for the year ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month . . acre-feet
Maximum | Minimum | Mean
October 113 101 104 6, 400
November. . - 113 91 99.4 5,910
December. - oo e mm——————————— 101 70 86.5 5,320
March 20-31_ ... ecmemeamememna 112 101 105 2, 500
April ... 110 102 6,070
May.-. e cmmcmcemem—eme—eseeeeamn 560 88 246 15, 100
June. 538 110 392 , 300
July... 110 84.3 5,180
August._ ... - 88 53 80.7 4,960
September. . 61 53 54.6 3, 240
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LITTLE HORN RIVER NEAR CROW AGENCY, MONT.

LocartioN.—In W. 14 see. 18, T. 3 8., R. 35 E., at Chicago, Burlington & Quincy
Railroad bridge 2 miles south of Crow Agency, Big Horn County, 14 miles
above junetion with Big Horn River.

DRAINAGE AREA.—1,190 square miles.

Recorps AvaiLaBLE.—September 7, 1911, to September 30, 1921; March 24,
1905, to June 30, 1906, station at Crow Agency, 2 miles below present
station. Crow Agency diteh diverts water between the stations.

Gace.—Stevens water-stage recorder on' right bank since December 4, 1916;
inspected by Charles Carpenter. For description of earlier gages see
previous water-supply papers.

DiscEARGE MEASUREMENTs.—Made from upstream side of highway bridge, 200
feet below gage, or by wading.

CHANNEL AND coNTROL.—Bed of stream composed of gravel. Banks high; not
subject to overflow below gage height of about 14 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.2 feet
May 9 (discharge, 917 second-feet); minimum discharge, no ﬂow July 28
to August 6.

1905-1906 and 1912-1921: Maximum stage recorded, 11.79 feet May
11, 1920 (discharge, 5,970 second-feet); minimum discharge oceurred in
1921.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diverstons.—Several diversions for irrigation from main stream and tribu-
taries above station.

Recuration—Flow during irrigation season practically controlled by gate
operations above station.

Accuracy.—Stage-discharge relations affected by ice; practically permanent
during open water. Rating curve well defined between 40 and 4,000 second-
feet. Mean daily gage height obtained by inspection of recorder graph
October 1 to December 6, February 11-19, April 3-25, June 26 to July 4,
and August 20 to September 30; for rest of period, gage read to half-tenths
once daily. Daily discharge ascertained by applying mean daily gage
height to rating table except as indcated in footnote to daily-discharge
table. Records good.

Discharge measurements of Little Horn River near Crow Agency, Mont., during the
year ending Sept. 30, 1921

Gage Dis- Gage | Dis-
Date Made by— heigght charge | Date Made by— height | charge
Feet | Sec.ft. Feet | Secft.

Apr. 13| W. A, Lamb_...____... 4.23 124 || June 26 | W.A. Lamb_..___.___. 4,40 161
May 13 |..... {1 Y 4.70 265 || Aug. 20 | A. H, Tuttle._____.._._ 3.85 43.9

100120—25f—wsp 526——14
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Daily discharge, in second-feet, of Little Horn River near Crow Agency, Mont., for
the year ending Sept. 30, 1921

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
114 185 142 116 605 116 (1} 40
121 161 142 92 605 142 (1} 39
137 156 142 92 560 139 (1] 46
148 137 139 92 518 142 0 48
164 134 153 92 560 70 (1} 50
159 129 159 116 560 70 0 54
173 176 156 142 605 70 2 54
173 216 150 206 560 70 8 52
179 228 150 917 560 70 12 56
185 212 148 330 560 70 19 66
188 200 145 296 560 70 28 ktd
191 194 142 263 518 231 38 83
191 156 126 263 478 401 38 85
185 170 116 231 439 200 28 83
179 182 119 231 330 142 28 81
173 170 111 231 296 116 28 79
188 156 102 263 296 70 ¢ 28 74
197 200 102 263 206 50 28 79
194 197 97 263 296 28 33 81
182 200 102 296 231 12 42 72
185 200 121 296 231 19 44 72
191 216 132 330 200 19 48 70
185 191 219 330 170 8 48 68
176 167 79 478 170 ¢ 8 44 66
185 166 70 605 170 12 45 66
188 164 116 518 170 116 48 66
182 162 118 478 176 142 46 64
197 160 116 518 179 0 46 68
200 158 116 560 170 0 5 79
206 156 116 605 142 0 44 94
196 |oomacmec|oaeeen 605 |-ooeeon 0 40 | ooeeea

Norte.—Stage-discharge relation affected by ice during winter; discharge interpolated Nov. 25-29; dis-
charge not computed Dec. 1 to Mar. 31. Discharge interpolated or estimated Oct. 31 and Apr. 1.

Monthly discharge of Litile Horn River near Crow Agency, Mont., for the year
ending Sept. 30, 1921.

Discharge in secong-feet
! Run-off in
Month acre-feet
Maximum | Minimum | Mean

206 114 178 10, 900

228 129 178 10, 600

219 70 128 7, 620

917 92 329 20, 200

605 142 374 22, 300

401 0 84.0 5, 160

48 0 2.7 1,700

94 39 67.1 3, 990

LODGEGRASS CREEK NEAR WYOLA, MONT.

Location.—In SE. £ sec. 6, T. 8 8., R. 34 E,, at Sampson’s ranch on Crow
Indian Reservation, 8 miles west of Wyola, Big Horn County.

DrAINAGE AREA.—Not measured. *

REcORDs AvarLaBrLE.—May 13 to September 30, 1921.

Gaee.—Overhanging wire gage on left bank, 300 feet above ford; read by Mrs.
A. C. Sampson.

DiscHARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND CONTROL.—Bed composed of heavy gravel and boulders embedded
in heavy clay. Right bank high; not subject to overflow; left bank fairly
high, covered with brush, and subject to overflow at high stages. Cur-
rent fairly swift. Moss grows in abundance and may cause backwater.
Control 50 feet below gage; appears fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.42 feet at
8 a. m. May 28 (discharge, 182 second-feet); minimum stage, 4.17 feeb
September 1 (discharge, 9.8 second-feet).

Ice.—None during period of record.

DiversioNs.—Two small ditches divert water above station.

REeGcurLaTION.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 10 and 130 second-feet. Gage read to half-tenths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good.

Discharge measuremenis of Lodgegrass Creek near Wyola, Moni., durmg the year
ending Sepi. 30, 1921

Gage Dis-
Date Made by— height | charge
Feet Sec. -ft
May 12 | W, A. Lamb. 4. 54
Aug. 22 | A. H. Tuttle 4,25 13 3

Daily discharge, in second-feet, of Lodgegrass Creek near Wyola, Mont., for the
period May 13 to Sept. 30, 1921

Day May | June | July | Aug. | Sept. Day May | June | July ;| Aug. | Sept.
169 33 15 10 31 110 18 17 17
160 37 14 11 33 104 17 17 16
147 35 14 12 39 114 17 14 16
143 35 14 12 49 110 17 14 17
160 35 14 11 49 94 13 14 17
160 33 14 11 57 79 14 11 16
160 31 11 11 71 68 16 11 14
165 27 14 14 96 68 16 11 14
176 26 14 14 106 54 16 11 17
176 24 14 14 123 54 16 12 17
158 20 12 17 138 51 16 12 16
158 23 12 17 167 47 16 11 16
154 27 17 17 176 47 16 11 14
136 20 |7 17 16 149 43 14 10 7}
125 18 18 17 167 40 16 11 14

154 | ... 17 12 foceeaas

Monthly discharge of Lodgegrass Creek near Wyola, Mont., for the period May 13
to Sept. 30, 1921

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

Month
Maximum | Minimum | Mean
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LODGEGRASS CREEK NEAR LODGEGRASS, MONT.

LocarioN.—In sec. 30, T. 6 8., R. 35 E., half a mile above Lodgegrass ditch on
Mogan’s ranch and 7 miles southwest of Lodgegrass, Big Horn County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 13 to September 30, 1921; September 8, 1911, to
December 28, 1915, comparable records one-fourth mile downstream. ~March
24,1916, to September 30, 1920, records at station in 8. 14 sec. 13, T. 6 S,
R. 35 E., one-fourth mile south of Lodgegrass.

Gage.—Cantilever cable and weight on left bank 100 feet east¥of observer’s
house; read by Mrs. Grace E. Mogan.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CoNTROL.—Bed of stream, coarse gravel and clay. .Control is
gravel bar 50 feet below. Banks fairly high; right bank covered with brush.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.47 feet at
7.10 p. m. May 7 (discharge, 148 second-feet); minimum stage, 1.12 feet at
7 p. m. September 2 (discharge, 2.7 second-feet).

1911-1915 and 1921: Maximum discharge recorded, 695 second-feet
June 13, 1915; minimum discharge occurred in 1921.

1916-1920: Maximum discharge recorded, 624 second-feet June 15, 1918;
minimum discharge, no flow July 12 to September 30, 1919.

Ice.—Stage-discharge relation affected by ice.

DrversioNs.—Several small diversions from main stream and tributaries above.
gage. Lodgegrass diteh diverts about half a mile below.

Recuratrion.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 10 and 115 second-feet. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records good.

Discharge measurements of Lodgegrass Creek near Lodgegrass, Mont., during the
year ending Sept. 30, 1921

— Gage Dis-
Date Made by height | charge
Feet Sec.ft.
Apr. 13 | W. A . Lamb. e ceecceccmceecmcecase—c—n——e- 1.44 20.4
ay 12 d 1. 57 30.1
Aug. 22 1.29 9.5

Daily discharge, in second-feet, of Lodgegrass Creek mear Lodgegrass, Mont., for
the period Apr. 13 {o Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. { Sept.
134 35118 3.8 30 97 22 | 14 13
130 40 | 18 3.0 30 86 21§13 13
124 43 | 17 3.8 31 95 21|12 11
124 39115 6.0 41 93 22 | 11 11
128 37 | 14 8.6 50 86 2210 9.8
134 37 | 14 8.2 48 7% 18| 9.6 9.6
132 36 | 14 7.8 53 70 191 9.1 8.6
134 32|14 7.3 7 66 19! 86 6.4
138 32| 14 7.3 84 71 181 82 5.2
134 30| 11 9.1 91 48 16| 82 5.2
128 30| 9.6 11 102 47 16 82 4.4
124 51 82| 11 118 44 18 7.8 3.8
123 30 91| 11 140 43 15| 7.3 3.4
110 28 | 13 12 128 41 15| 6.8 3.8
102 27|14 13 130 | 38 14| 6.0 3.8

134 16| 5.2 feceuca
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Monthly discharge of Lodgegrass Creek mnear Lodgegrass, Mont., for the period
Apr. 13 to Sept. 30, 1921

Discharge in second-feet .
Run-off in
Month . acre-feet
Maximum | Minimum | Mean
ril 13-30.... —u- - - 21 9.1 13.8 493
........................ - 140 7.3 57.9 3, 560
June ..... - 138 38 96. 6 5, 750
JULY e e - 51 u 26.4 1,620
AUZUSE . oo e m 18 52 1.2 6892
September ............ 13 3.0 7.82 465
The Period. - o e e e e m e mm e |mm e s me e | a e 12, 600

TONGUE RIVER NEAR DAYTON, WYO,

LocarioN.—In SE. ¥4 sec. 2, T. 56 N., R. 87 W., at mouth of canyon 314 miles
southwest of Dayton, Sheridan County. Nearest tributary, Amsden
Creek, enters 114 miles downstream.

DRAINAGE AREA.—204 square miles (measured on topographic map).

Recorps avaiLaBLe.—November 18, 1918, to September 30, 1921.

Gage.—Stevens water-gage recorder on left bank 1,000 feet below head gate
of Highline canal; inspected by Hugh Watson.

DiscHARGE MEASUREMENTS.—Made from cable 100 feet downstream or by
wading.

CHANNEL AND coNTROL.—Bed composed of boulders and coarse gravel, well
compacted. Control 200 feet downstream; shifts slightly during high
water.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 3.27 feet at 4 a. m. May 30 (discharge, 714 second-feet) ; minimum
discharge, 26 second-feet at 10 a. m. November 12. .

1919-1921: Maximum stage recorded, 4.35 feet at midnight June 10,
1920 (discharge, 1,700 second-feet); minimum stage, 1.00 foot at 9 p. m.
November 29, 1919 (discharge, 15 second-feet).

Ice.—Stage-discharge relation slightly affected by ice for short periods.

Diverstons.—Only diversion above station is Highline canal. During 1921,
diversion amounted to 4,940 acre-feet between April 28 and September 30.
Prior to July 1, 1921, adjudicated diversions of 256 second-feet below station
in Wyoming, of which 75 second-feet is for power.

Accuracy.—Stage-discharge relation not permanent; not affected by ice during
winter. Rating curve used October 1 to January 31, well defined within
range of stage; that used February 1 to September 30, well defined below
800 second-feet. Operation of water-stage recorder was satisfactory up
to August 3, when the intake became partly clogged. Daily discharge
ascertained by applying to rating table mean daily gage height obtained
by inspection of recorder graph, except as indicated in footnote to daily-
discharge table. Records up to August 3 excellent, except for periods of
shifting control, for which they are fair.
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Discharge measurements of Tongue River and Highline canal near Dayton, Wyo.,
during the year ending Sept. 30, 1921

[Made by P. V. Hodges] -

River Canal
Date Gage  |Dpigcharge Date Gage |nischarge
height 4 height arg
Feet Sec.-ft. Feet Sec.-ft.
Feb. 12.. 1. 52 59 {| June 13_.. 1.64 14.7
June 13.. 2. 60 330 i| Sept.17._._.. 1.21 8.2
Sept. 17. a2 04 63

a Intake to gage well clogged.

Daily discharge, in second-feet, of Tongue River near Dayton, Wyo., for the year
ending Sept. 30, 1921

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

60 52 52 47 58 61 62 77 508 211 155
60 49 52 48 58 £8 69 110 432 219 167
64 64 50 50 58 57 84 155 427 222 152
67 52 48 52 60 64 96 177 412 214 129
67 53 49 52 57 62 91 205 412 208 120

71 48 48 54 60 58 108 222 308 187
68 53 48 53 58 53 100 224 320 179
64
60 56 53 52 47 55 70 280 316 174
65 56 54 55 44 61 87 305 273 174
70 56 55 55 52 62 102 392 174 |
65 60 54 54 62 61 110 392 485 177
67 58 49 55 66 51 108 336 368 177
64 55 49 53 64 48 100 387 312 177 72
53 52 50 53 61 55 96 432 276 169
41 56 52 54 61 61 110 438 263 174
53 52 53 56 61 56 95 417 266 174
65 48 52 56 61 48 82 448 256 179
61 &3 55 57 60 55 80 407 250 190
38 54 60 56 60 53 78 491 236 184
57 50 60 55 60 57 66 623 221 169
60 50 55 86 |oeee-- 62 67 609 222 164
55 52 54 54 oo 53 73 595 216 157
53 |omenns 52 57 54 o 496 |-eeee.. 155 |  |eeeas -

Nore.—Indirect method for shifting control used Dec. 3 to Jan. 31. Gage-height record unreliable
owing to partial clogging of inlet Aug. 4 to Sept. 30; discharge based on one discharge measurement and
comparison with flow of Shell and Little Goose creeks. Braced figures indicate mean discharge for the
periods included.
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Monthly discharge of Tongue River near Dayton, Wyo., for the year ending Sept.
1921

0,
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. 38 62.7 3, 860
514 3, 060
51.9 3,190
52.8 3, 250
58.2 3,230
55.8 3,430
84.1 5, 000
322 19, 800
_____________________________________________ 340 20, 200
183 11, 300
88.9 5,470
64 3,810
118 85, 600

LITTLE GOOSE CREEK NEAR BIG HORN, WYO.

LocarioNn.—In sec. 30, T. 54 N., R. 84 W., at highway bridge at Hilman ranch,
3 miles southwest of Big Horn, Sheridan County. Nearest tributary,
Tepee Creek, enters 7 miles upstream.

DRAINAGE AREA.—71 square miles (measured on topographic map).

RECORDS AvAILABLE.—May 4, 1919, to September 30, 1921.

Gaee.—Chain gage fastened to downstream side of bridge; read by Fred Hilman.

DISCHARGE MEASUREMENTS.—Made from single-span bridge, or by wading.

CHANNEL AND coNTROL.—Bed composed of embedded gravel and boulders.
Control 30 feet downstream at small rapids; apparently permanent. Banks
not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.3 feet at 7 a. m. May
27 (discharge, 215 second-feet); minimum stage, 0.22 foot in afternoon
September 30 (discharge, 6 second-feet).

1919-1921: Maximum stage recorded, 3.5 feet at 7 a. m. June 12, 1920
(discharge, 595 second-feet); minimum stage occurred in 1921.

Ice.—Stage-discharge relation affected by ice.

DiversioNs.—Four ditches, Last Chance, D. Cross, Red Hlﬂ and Peralta
divert water above station. The Peralta receives its supply from Cross
Creek, which is diverted into Little Goose Creek. Prior to July 1, 1921,
adjudicated diversions of 180 second-feet from creek below station.

RecuLaTIiION.—None, except by diversion of ditches above.

Accuracy.—Stage-discharge relation practically permanent; slightly affected by
ice during winter. Rating curve well defined below 500 second-feet. Gage
read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table except as indicated in footnote to
daily-discharge table. Records good.

Discharge measurements of Little Goose Creek near Big Horn, Wyo., during the
year ending Sept. 30, 1921

Gage Dis-
Date Made by— height | charge

Feet Sec.-f¢.

Feb. 11 | Hodges and Hilman @ 0.64 11.3
June 12| P. V. HOA8eS oo oo ecmaceae 1.94 126
Sept. 16 |- [ L T e mmem—m—an .68 13.4

6 Gage reader.
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Daily discharge, in second-feet, of Little Goose Creek near Big Horn, Wyo., for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
15 17 14 14 13 13 14 23 151 60 63 16
16 17 15 13 13 13 13 24 138 59 63 16
15 18 14 13 13 12 14 25 146 57 61 15
15 18 14 13 13 13 14 27 138 57 59 16
14 18 14 13 13 13 15 36 142 56 55 16
15 18 15 13 13 13 15 43 157 62 51 16
15 18 14 13 14 13 14 91 185 66 50 16
15 18 15 13 13 13 13 102 172 70 50 16
15 16 14 13 13 13 14 91 172 71 50 16
15 14 14 13 13 13 15 84 159 76 50 14
15 12 14 13 13 13 16 79 144 91 47 14
15 12 14 13 13 13 16 80 136 91 46 14
15 14 14 13 13 13 17 85 124 88 44 14
15 14 14 13 13 13 18 85 102 88 40 13
16 16 15 13 13 13 18 84 102 88 37 12
16 16 15 13 13 13 19 79 104 83 33 12
16 16 15 12 13 13 19 83 102 84 26 11
16 18 14 12 13 14 21 85 99 82 25 11
16 18 14 12 13 14 2 87 98 79 24 11
16 17 15 12 13 14 22 89 96 79 21 10

24 94 9
24 107 88 78 17 8
2 96 ‘88 79 16 8
24 126 84 78 15 8
22 140 80 80 16 "7
22 7
23 7
22 7
19 7
22 6

18 16 11 14 172 76 76 16
18 16 12 15 200 73 75 19
18 16 14 15 172 70 74 18
18 1 15 15 215 67 72 16
19 15 14 15 215 64 68 15
19 |cceees 14 15 - 159 oo 64 b LG

Note.—Stage-discharge relation affected by ice Nov. 9-18, Dec. 22-28; discharge determined from
temperature and gage-height records and observer’s notes. No gage heights Jan. 31 to Feb. 2, June 26
to July 1; discharge interpolated.

Monthly discharge of Little Goose Creek near Big Horn, Wyo., for the year ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month | acre-feet

Mazimum | Minimum | Mean

OCtODer - e 19 14 16.0 984

November__ .. ______..... 18 12 16.1 958
December.__._._.__.._... 15 10 13.6 836
14 12 12.7 781
14 12 13.0 722
15 12 13.6 836
24 13 18.5 1, 100
215 23 99.3 6, 110
185 64 115 6, 840
91 56 74.5 4,
63 15 34.8 2, 140
16 6 11.8 702
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POWDER RIVER AT ARVADA, WYO.

LocatioNn.—In sec. 16, T. 54 N., R. 77 W., at highway bridge at Arvada, Sheridan
County. Nearest tributary, Wildhorse Creek, an intermittent stream, enters
a quarter of a mile downstream.

DRrAINAGE AREA.—6,050 square miles (measured on topographic maps and base
map of Wyoming; scale, 1:500,000).

REecorps AvarnaBLE.—May 4, 1919, to September 30, 1921. From July 22, 1915,
to April 29, 1919, station maintained just above mouth of Clear Creek, 16
miles downstream. Except for run-off following infrequent heavy rains, dis-
charge at two points fairly comparable.

Gage.—Chain gage fastened to downstream side of single-span bridge; read by
Dr. M. R. Stuttaford. ‘

DisCHARGE MEASURBMENTS.— Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and gravel. Control 200 feet
downstream at small rapids composed of sand and gravel, which may shift.
during high water. Right bank subject to overflow at stage of 7 feet.

EXTREMES OF DISCHARGB.—Maximum stage recorded during year, 6.2 feet at
9 a. m. June 3 (discharge, 6,680 second-feet); minimum discharge, no flow
September 9-14 and 16-18.

1919-1921: Maximum stage recorded, 8.25 feet June 19, 1920 (discharge,.
10,700 second-feet); minimum discharge, no flow at times during summers
of 1919 and 1921,

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—Practically no diversions from Powder River in Wyoming, but
adjudicated diversions for 1,436 second-feet from tributaries entering above.

Accuracy.—Stage-discharge relation not permanent; affected by ice during
winter. Rating curve well defined below 4,000 second-feet. Gage read to
hundredths once daily. Daily discharge ascertained by applying daily gage
height to rating table, except as indicated in foofnote, to daily-discharge
tables. Records good except for periods affected by ice and by shifting
control, and periods of missing gage heights, for which they are fair.

Discharge measurements of Powder River at Arvada, Wyo., during the year ending
Sept. 80, 1921

[Made by P. V. Hodges]

- Gage Dis-
Date height | charge

Feet Sec.-ft.
3.08 660
Sept. 15, . e . —.13 0.2

@ Estimated
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Daily discharge, in second-feet, of Powder River at Arvada, Wyo., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
280 200 | 1
540 312 1
495 130 1
296 57 1
98 90 1
88 68 1
73 56 1
7 44 1
66 30 0
1, 500 18 0
2,870 15 0
2, 740 9 0
905 15 0
635 750 0
220 | 1,480 1
635 312 0
250 124 0
115 35 0
98 25 1
115 9 4
98 7 5
88 5 6
34 4 6
30 3 6
26N 2 7
905 2 6
455 1 7
415 1 7
415 1 8
146 1 9
175 ) I .

NotE.—Stage-discharge relation affected by ice Nov. 2-3, 17-20, Dec. 15-16; discharge based on tempera-
ture and gage-height records and observer’s notes. No gage-height record Oct. 6, 10, 11, 24, 31, Nov. §, 10,
12-16, 21, 30, Dec. 5, 12, Mar. 21, 27, Apr. 10, 24, 28, May 1, 4, 8, 12, 13, 15, 22, 24, June 5, 6, 13, 14, 26-28,
July 4, 10, 24, 31, Aug. 7, 14, 21, 25, 30, Sept. 15, 18, 19, 24; discharge based on climatological data and ob-
gerver’s notes. Shifting-control method used June 1-25.

Monthly discharge of Powder River at Arvada, Wyo., for the year ending Sept. 30,
1921

Discharge in second-feet
Run-off in
Month B acre-feot
Maximum | Minimum | Mean
439 85 214 13, 200
550 80 286 17, 000
447 40 204 6,470
495 280 378 13, 500
585 312 430 25, 600
1,480 312 685 42,100
3,920 250 | 1,160 69, 000
2,870 26 480 29, 500
1,480 1 123 7, 560
0 2.7 161
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CLEAR CREEK NEAR BUFFALO, WYO.

LocaTioNn.—In sec. 6, T. 50 N., R. 82 W., just above power house of Buffalo
Manufacturing Co., 4 miles west of Buffalo, Johnson County.

DRAINAGE AREA.—120 square miles (measured on topographic map).

RECORDS AVAILABLE.—June 16, 1917, to September 30, 1921, at present site.
From June 1 to September 30, 1894, and from May 2, 1896, to February 28,
1900, station maintained at measuring flume 1 mile upstream; flow at two
points comparable. From October 24, 1902, to December 31, 1904, and
May 8, 1911, to June 11, 1912, at highway bridge in Buffalo; flow not com-~
parable with that for other stations as several ditches divert water between.

Gage.—Chain gage on left bank, 300 feet above power house; read by Mrs. Ruby
Bell.

DiscHARGE MEASUREMENTS.—Made from cable 50 feet above gage or by wading.

CHANNEL AND CONTROL.—Bed composed of large boulders. Control at large
boulders 10 feet downstream; shifts slightly at infrequent intervals. Bank
not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.6 feet at

"6 a. m. June 8 (discharge, 785 second-feet); minimum discharge occurred
during winter.
1917-1921: Maximum stage recorded, 4.2 feet June 18, 1917 (discharge,
1,120 second-feet); minimum discharge occurred during winter.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter. ]

Diversions.—Pipe line of Buffalo Manufacturing Co. diverts water from Clear
Creek, 114 miles upstream. A separate record of flow through pipe line is
kept and flow added to that at gaging station to give total flow of creek.
Four Lakes and French Creek canal and North Fork and French Creek canal
divert water from Clear Creek above station. During 1921, 8,140 acre-feet
were diverted between May 13 and August 3.

Prior to July 1, 1921, adjudicated decrees for diversions of 372 second-
feet below station.

REGcuLATION.—Alternate melting and freezing of mountain snow during spring
causes diurnal fluctuation in flow. No artificial regulation.

Accuracy.—Stage-discharge relation not permanent; affected by ice during
winter. Rating curve well defined below 600 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table; shifting-control method used June 6 to
June 20. Records good except for periods of shifting confrol and of ice
effect, for which they are fair.

Discharge measurements of Clear Creek and power-plant tailrace near Buffalo,
Wyo., during the year ending Sept. 30, 1921

[Made by P. V. Hodges}

Creek

Tailrace
Date
Gage Dis- (?ischarge

height charge

Feet Sec.-ft. | Ses-ft.
- 3 3.6 3.6
JUne 10.. o e eeenaee e 2, :74 386 8.8
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Daily discharge, in second-feet, of Clear Creek near Buffalo, Wyo., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
26 15 & 5 5 13 14 258 83 27 16
24 15 4 4 4 16 29 210 82 40 |. 14
24 16 5 4 5 23 49 204 74 33 14
24 16| - 5 4 9 28 38 198 66 53 16
23 17 4 5 8 21 63 240 62 4 19~
23 18 4 5 4 12 66 458 54 42 18
23 20 5 5 9 12 135 435 50 42 17
23 21 5 4 9 6 98 225 47 33 18
23 - 25 5 5 10 7 68 458 4 31 18
26 26 5 4 7 16 72 355 47 31 18
25 31 5 3 10 17 85 355 63 29 18
24 37 5 3 10 16 83 3156 53 27 17
24 27 5 3 10 14 62 375 47 27 23
24 21 5 4 9 23 49 292 47 31 23
23 16 5 4 9 12 50 335 43 27 23
23 18 5 4 9 16 66 275 43 29 22
23 18 5 4 10 74 225 44 27 22
24 21 5 4 10 25 91 240 48 23 21
21 20 5 4 13 30 128 275 51 23 20
19 18 5 3 7 34 116 240 42 23 21
19 16 5 4 4 41 128 174 37 22 20
21 16 4 3 9 34 150 150 37 20 18
21 18 3 4 10 40 171 138 36 19 18
21 21 3 4 10 31 195 150 35 18 16
20 18 5 4 4 25 275 132 36 18 16
18 19 4 4 5 18 225 125 32 18 16
16 18 5 4 4 14 258 121 31 16 15.
18 16 5 4 5 9 395 110 31 16 15
18 16 5 9 9 502 100 29 17 16
13 14 5 4 15 435 93 30 16 16
b 20 S, 4 4 o 315 |emuo oo 20 |2 16 ooooal

No1E.—Stage-discharge relation affected by ice Jan. 22-24; discharge determined from temperature and
gage-height records and observer’s notes.

Monthly discharge of Clear Creck near Bgtffalo, Wyo., for the year ending Sept. 30,
1921 .

Discharge in second-feet
K Run-off in
Month acre-feet
Maximum | Minimum | Mean

October. . e 26 13 21.5 1,320
) 19.6 1,170
ag 492

4.7 289

4.0 222

7.6 467

19.4 1, 150

145 8,920

242 14, 400
46.9 2, 880
27.0 1, 860
18.1 1,080
47.0 34,000

o Estimated.
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Combined monthly discharge of Clear Creek and power-plant tailrace near Buffalo,
Wryo., for the year ending Sept. 30, 1921

Discharge ; Discharge ;
Month in second- lg‘;ﬁ;_’}ge‘tn Month in second- I;%?é?fge;n
feet, mean - feet, mean
October._ - . 2.5 01,690 || May. oo 152 9, 350
November._...____..._._. 2.1 1,430 i 252 15,000
- 12.0 738 | 54.9 3,380
8.7 535 34.0 2,090
8.0 444 4.1 1,430
1L 6 713
23.9 1,420 | The year_ - _.__..__. 52.8 38, 200

PINEY CREEK AT KEARNEY, WYO.

LocatioN.—In seec. 26, T. 53 N., R. 83 W., at highway bridge 300 yards south of
Kearney, Johnson County.

DRAINAGE AREA.—117 square miles (measured on base map of Wyoming; scale,
1:500,000).

REcorps avaiLABLE.—September 6, 1902, to June 30, 1906; May 13, 1911, to
October 31, 1912; April 24, 1915, to August 10, 1917; May 1, 1919, to
September 30, 1921. State engineer maintained station at this point during
1913.

Gage.—Chain gage on downstream side of bridge; read by R. E. Martin. Gage
used from 1902 to 1906 at same site but referred to different datum.

DiscHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and small boulders. Control
is well-defined rapids 100 feet downstream; apparently permanent. Above
gage height of about 5 feet there is flow in small channel along left bank
which diverts water from Piney Creek some distance above station.

EXTREMES OF DisCHARGE.—Maximum stage recorded during year, 3.9 feet at 6
p. m. June 7 (discharge, 796 second-feet); minimum stage, 0.98 foot at 7
p. m. August 24 (discharge, 6 second-feet).

1902-1906; 1911-1921: Maximum discharge recorded, 1,660 second-feet
May 24, 1906; minimum discharge occurred in 1921.

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter. ’

Diversions.—Prior to July 1, 1921, adjudicated diversions of 293 second-feet
from Piney Creek above station.

ReguLaTioN.—Operation of reservoirs on headwaters of Piney Creek and diver-
sion of ditches above station affect flow at station.

Accuracy.—Stage-discharge relation practically permanent; affected by ice dur-
ing winter. Rating curve well defined below 800 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage to rating table. Records good.

Discharge measurements of Piney Creek at Kearney, Wyo., during the year ending
September 30, 1921

Gage Dis-
Date Made by— height | charge
Feet Sec.ft.
June 10 | P. V. HOAZES - - - oo oo eemmeme 3.00 349
August | W, A. Inghame______________ e e e ———————————————ne 1.88 62

@ Engineer for Leiter estate. Date of measurement unknown.
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Daily discharge, in second-feet, of Piney Creek at Kearney, Wyo., for the year ending
September 30, 1921

Day Oct Nov. | Mar. | Apr. { May | June | July | Aug. | Sept.
30 42 58 228 7 23 13
30 40 73 175 15 21 17
31 42 101 162 12 36 18
29 40 108 150 1 37 20
26 40 150 353 11 32 21
22 37 68 472 13 30 16
24 39 36 688 16 25 27
24 42 214 688 20 21 24
24 55 244 472 23 20 30
31 78 244 313 26 17 34
55 36 214 260 24 14 34
47 50 188 150 25 13 39
50 49 175 108 26 13 41
48 57 130 162 26 11 41
48 66 120 244 22 12 41
37 40 27 50 118 150 24 10 41
40 35 27 55 124 150 26 16 44
39 30 31 66 175 139 52 12 39
38 30 34 59 175 607 50 12 26
40 30 31 62 162 200 47 10 29
40 34 28 68 188 108 38 7 32
38 36 34 67 200 63 40 15 29
30 36 31 79 214 72 41 11 26
30 36 40 73 228 44 36 8 24
40 36 30 50 244 46 34 8 22
45 39 31 56 188 15 36 9 26
28 41 31 45 188 7 31 9 15
44 41 35 48 332 11 29 11 27
50 40 33 44 607 8 30 13 28
51 31 36 44 472 7 22 13 26
41 oL 25 [oeeeoae 204 | _______ 22 13 oo

Norte.—Stage-discharge relation affected by ice Nov. 14-20; discharge ascertained by comparison with

flow of Clear Creek near Buffalo.

Monthly discharge of Piney Creek at Kearney, Wyo., for the year ending September

b

Discharge in second-feet
Run-off in
Month acre-feet
Maximum { Minimum | Mean
OO - oo oo e e 55 22 37.1 2, 280
November. ..o e 78 30 43.6 2, 590
March 14-31 oo 40 25 311 1,110
ADril e 79 35 52.0 3,090
MY - oo oo e emen 607 36 195 12, 000
JUNe - e 688 7 208 12, 400
512 52 7 26.9 1, 650
August . e 37 7 16.2 996
September - - o oo e 44 13 28.3 1,680

1: 500,000).

PINEY CREEK AT UCROSS, WYO.

Locarion.—In NW. 14 sec. 18, T. 53 N., R. 80 W., at highway bridge a quarter
of a mile from Ucross, Sheridan County. No tributary between station and
mouth, half a mile below.

DRAINAGE AREA.—253 square miles (measured on base map of Wyoming; scale,

RECORDS AVAILABLE.—May 12, 1917, to September 30, 1921.

Gage.—Chain gage attached to highway bridge; read by Miss Sybil Kipp.

DiscHARGE MEASUREMENTS.— Made from highway bridge or by wading.
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CHANNEL AND cONTROL.—Bed composed of silt and gravel. Control is riffle of
compact gravel 50 feet downstream; shifts at long intervals. Banks not
subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.4 feet at 6
and 7 p. m. June 8 (discharge, 560 second-feet)s minimum stage, 1.25 feet
August 3 (discharge, 3 second-feet).

1917-1921: Maximum stage recorded, 5 feet on morning of June 11, 1918,
from high-water mark (discharge, 1,900 second-feet); minimum stage, 1 foot
at 8 p. m. July 80, 1920 (discharge, 1.0 second-foot). ’

Ice.—Stage-discharge relation affected by ice; records discontinued during
winter.

Diverstons.—Prior to July 1, 1921, ad;udzcated diversions of 61 second-feet
from Piney Creek between Kea,rney and Uecross.

ReGuraTion.—Headwaters are chain of small mountain lakes, the largest of
which, Cloud Peak, is used as reservoir for iirigation. Alternate melting
and freezing of mountain snow in spring of year causes some diurnal fluc-
tuation.

Accuracy.—Stage-discharge relation not permanent; affected by ice during
winter. Rating curve well defined below 800 second-feet. Gage read to
half-tenths twice daily. Daily discharge ascertained by applying mean da.lly
gage height to rating table. Records good.

The following discharge measurement was made by P. V. Hodges:
June 11, 1921; Gage height, 2.81 feet; discharge, 299 second-feet.

Daily discharge, in second-feet, of Pmey Creek at Ucross, Wyo., for the year ending

Sept. 30, 1921
-

Day Oct. | Nov. | Apr. | May | June | July | Aug. | Sept.
35 290 24 4 7
25 290 22 4 7
35 220 22 3 7
33 190 14 6 6
33 160 15 14 5
60 175 13 14 7
79 272 14 13 15
238 147 15 7 15
238 370 18 6 20
220 330 21 6 21
205 330 24 6 22
184 310 25 6 30
155 256 18 7 32
129 238 32 6 35
83 220 29 7 40
100 255 35 10 49
105 256 34 18 47
105 255 38 15 49
129 290 44 14 45
155 190 40 30 53
129 105 36 21 22
126 76 32 21 22
193 36 37 24 21
166 21 35 24 21
157 8 27 22 37
132 44 14 22 47
190 35 13 13 38
280 27 7 15 37
420 13 6 20 44
392 14 4 20 50
310 ... 4 16 |

Nore.—Stage-discharge relation affected by ice Oct. 28 to Nov. 12 and Nov. 14; discharge ascertained
from temperature and gage-height records and comparison with flow of Piney Creek at Kearney. No
gage-height record Oct. 1-6, May 28-29, July 20-21; discharge interpolated.
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Monthly discharge of Piney Creek at Ucross, Wyo., for the year ending Sept. 30, 1921

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

53 18 310 1,910

35 25 29.9 890

74 32 49.7 2,070

420 25 156 9, 590

370 8 181 10, 800

4 4 23.0 1,410

August___. 30 3 13.4 824
Beptember. oo e 53 5 28.4 1,690

UPPER SEVENMILE CREEK NEAR GLENDIVE, MONT.

Locarion.—In SW. 4 NW. 14 sec. 28, T. 16 N., R. 54 E., at ranch of William
Easton, 10 miles southwest of Glendive, Dawson County.

DraiNAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 19 to June 18, 1921.

Gage.—Vertical staff fastened to left bank.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTRoOL.—Control is wide riffle of fine gravel over which water
flows in two channels. Left bank high; right bank clean and is overflowed
at moderate stages.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 4.70 feet at
10 p. m. June 18 (discharge estimated, 1,250 second-feet); minimum dis-
charge, no flow May 27, 30, June 6-8, and 12-16.

Ice.—Records discontinued during winter. Probably no flow.-

DiveErsions.—A few small ditches divert water for hay land.

RecoraTion.—None.

Accuracy.—Stage-discharge relation permanent for period. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records fair.

Discharge measurements of Upper Sevenmile Creek near Glendive, Mont., during
the year ending Sept. 30, 1921

[Made by G. H. Ellis]

Gage Dis-

Date height | charge

. Feet Sec. ft.
Mar. 19 1.38 1.0
JL% 5 A 126 e 1

& Estimated.
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Daily discharge, in second-feet, of Upper Sevenmile Creek near Glendive, Mont.,
for the pemod Mar. 19 to June 18, 1921

Day Mar. { Apr. | May June Day Mar. | Apr May | June
1. - 1.0 0.7 0.2 0.4
.5 .6 I | D Y (SRS URRRU N .4
.4 .5 1 AT S A .4
.5 .4 .3 1.0 .4
.6 .3 .2 L8 .4
W7 .2 .0 3.2 4
.6 .2 .0 2.4 .4
.5 .3 .0 1.8 .5
.8 .6 .5 1.0 .5
2.2 .5 .3 1.0 .4
.8 .4 .2 .8 .4
.8 .5 .0 .4 .4
.6 .4 .0 .6 .5
.5 .4 .0 .8 .6
.6 .3 .0 ; 1.0

Monthly discharge of Upper Sevenmile Creek near Glendive, Monl., for the period
Mar. 19 to June 18, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Mazximum | Minimum | Mean

March 19-31__ 3.2 0.4 1.25 32.2
APl e 2.2 .4 .61 36.3
May .7 0 .28 17.2

June 1-18_.___ 358 ] 20.3 725

The Period- o oo recceccccrecfccmcccce | emce e ccacfem e 811

DEER CREEK NEAR GLENDIVE, MONT.

Location.—In NW. 14 NW. 14 sec. 12, T. 16 N., R. 55 W. at ranch of Ed Olson,
5 miles northwest of Glendive, Dawson County, and 3 miles above con-
fluence with Yellowstone River.

DraINAGE AREA.—Not measured.

REBCORDS AvAILABLE.—March 19 to June 19, 1921.

Gage.—Vertical staff in bed of stream near right bank 100 feet above ford;
read by Mrs. Ed Olson.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Control is riffle of small gravel 100 feet below gage.
Channel straight for 100 feet above and below gage. Banks are low and
subject to overflow; both clean, except for few large trees.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.00 feet at
1 p. m. June 19 (discharge from extension of rating curve, 2,000 second-
feet); minimum discharge, no flow March 27 to May 8, May 18 to June 8,
and June 12-17.

Ice.—None during period of record. Creek probably dry throughout winter.

Diversions.—None.

RecuLaTION.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined below 30 second-feet. Gage read to hundredths twice
daily. Daily discharge ascertained by applying mean daily gage height to
rating table. Records fair.
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Discharge measurements of Deer Creek near Glendive, Mont., during the year ending
Sept. 80, 1921

[Made by G. H. Ellis]

Gage Dis-
Date height charge
Feet Sec.-ft.
B R L 1.36 21.5
B .69 .10

@ Estimated.

Daily discharge, in second-feet, of Deer Creck near Glendive, Mont., for the period.
P Mar. 19 to June 19, 1921

Day Mar. | May | June Day Mar. | May | June Day Mar. | May | June

NoTE.—Creek dry Mar. 27 to May 8, May 18 to June 8, and June 12-17.

Monthly discharge of Deer Creek near Glendive, Mont., for the pertod Mar. 19 to
June 19, 1921

Discharge in second-feet R a1
un-off in
Month acre-feet
Maximum | Minimum | Mean
22 0 7.67 198
0 0 -0 0
51 1 [t} 3.72 229
1,090 | 0] 102 3,840
The period.. S R l ...................... 4,270

LITTLE MISSOURI RIVER BASIN
LITTLE MISSOURI RIVER NEAR ALZADA, MONT.

LocaTion.—Near southwest corner of T. 8 8., R. 60 E., at Walker ranch, 2 miles
below mouth of Thompson Creek and 4 miles below Alzada, Carter County

DRAINAGE AREA.—T780 square miles.

RECORDS AVAILABLE.—JUNE 18, 1911, to September 30, 1921.

Gage.—Overhanging chain gage on right bank since April 17, 1912; read by
John Walker. Vertical staff on left bank, 150 feet downstream, used before
chain gage. Datum of chain gage 0.08 foot lower than that of staff gage

DiscEARGE MEASUREMENTs.—Made by wading or from cable.

CHANNEL AND CONTROL.—Bed composed of gravel; shifts during high water;
current sluggish. Two channels at medium and one at high stage. Control
is gravel riffle a short distance downstream; shifts slightly.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.07 feet at
6.30 g. m. June 29 (discharge, 915 second-feet); minimum discharge, no
flow May 11, 20-31, July 27, 28, August 12 to September 15, and 27-30.

1911-1921: Maximum stage recorded, 15.3 feet April 6, 1912 (discharge,
4,550 second-feet); minimum discharge, no flow at times during each year.

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

Diversions.—Small amount of water diverted above station for irrigation.

RecunaTioN.—None of importance. Some flood water is stored in coulees on
tributaries for use in irrigating small tracts.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 1,800 second-feet. Gage read to quarter or third-tenths twice daily.
Discharge ascertained by applying mean daily gage height to rating table.
Records good.

No discharge measurements were made during the year.

Daily discharge, in second-feet, of Little Missouri River near Alzada, Mont., for
the year ending Sept. 30, 1921

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

0.9 0.7 1.7 53 0.2
1.5 1.9 1.9 3.9 .2
1.9 2.1 L7 3.9 2
2.1 L5 L7 2.5 2
1.1 .9 1.9 3.2 4

S, 11 .9 19 29 3.5 2
.7 W7 1.9 28 2.8 3
.4 .5 2.5 12 2.5 2 0
.5 1.9 2.5 13 2.1 1 . 0
L1 1.3 2.1 12 1.9 1 3
.5 11 2.5 9.5 15 .0 56 .9 1 O
L9 .9 2.3 7.0 1.3 .2 391 22 foomeai|ommcenae
3.6 9 2.1 5.6 1.3 .2 2.1 | 107 -
2.5 W7 1.7 5.0 Lb .1 1.3 79
1.3 7 1.9 4,2 L1 .2 .2
.5 .4 19 4.6 .9 .2 .9
.5 .7 L3 586 .9 .1 .4
.5 .4 1.7 8.0 .5 .2 .2
.8 .4 1.7 6.5 .5 210 T8
.5 22 1.5 7.5 .4 .2 786
.5 33 1.3 5.0 .4 2| 789
.5 19 L5 7.0 .4 2| 430
L1 20 15 48 .2 2 91
.7 10 L5 107 .2 2 34
.9 6.5 L5 111 .2 4 21
1.1 4.2 17 42 .2 21 22
.9 2.5 15 29 .2 2] 128
.9 2.3 17 17 .2 11! 273
.7 3.9 19 10 .2 0| 844
.5 2.3 1.9 7.0 .2 0| 47
[ 3 PO L7 5.0 0.

Nore.—Stage-discharge relation affected by ice Jan. 1 to Mar. 8; discharge not computed. No flow
where discharge is not given.
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Monthly discharge of Liitle Missouri River near Alzada, Moni., for the year ending
Sept. 30, 1921

Discharge in second-feet

Run-off in

Month acre-feet

Maximum | Minimum | Mean

3.6 0.4 1.03 63.3

33 .4 4.81 286

2.5 1.3 1.80 111

111 4.2 22.6 1,260
53 .2 1. 46 86.9
.4 .0 .17 10. 4

844 1] 156 9, 280

136 .0 4.7 1, 520

30 .0 4.04 248

64 .0 5. 99 356

HEART RIVER BASIN
HEART RIVER NEAR RICHARDTON, N. DAK.

LocarioN.—In see. 21, T. 138 N., R. 92 W., opposite residence of W. F. Church
11 miles south of Richardton, Stark County, and 1 mile below highway
bridge.

DRAINAGE AREA.—1,250 square miles.

. RECORDs AvAILABLE.—May 18, 1903, to September 30, 1921. From 1903 to
1911 at highway bridge at northwest corner of section 28.

Gage.—Chain gage on cantilever timber on right bank; read by W. F. Church.
Auxiliary chain gage on highway bridge 1 mile above, for use in case of
accident to regular gage. The two gage datums are so related that readings
at the bridge are approximately 20.0 feet less than on the gage regularly
used.

DiscHARGE MEASUREMENTS.—From highway bridge or by wading.

CHANNEL AND cONTROL.—Channel fairly permanent, but control, one-fourth
mile below, was sometimes changed by building of beavers’ dams through
parts of the year.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 28.6 feet
June 19 (discharge, 714 second-feet); minimum stage, 23.9 feet August 25
(discharge, 0.1 second-foot).

1903-1921: Maximum stage recorded, 25.9 feet June 10, 1906 (discharge,
8,020 second-feet); minimum stage, no flow during periods in 1903, 1905,
1914, and 1919.

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

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
shifting control. Two fairly well defined rating curves used; one applicable
October 1 to March 20; other applicable to September 30. Gage read to
half-tenths once daily. Daily, discharge ascertained by applying gage
height to rating table, except for period of ice effect. Records fair.

The following discharge measurement was made by E. F. Chandler:
September 2, 1921: Gage height, 24.62 feet; discharge, 17.8 second-feet.
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Daily discharge, in second-feet, of Heart River near Richardton, N. Dak., for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1.8 6 6 32 11 8 103 1.4 28
1.8 [} .6 28 11 4.6 | 66 1.4 20
1.8 [ 6 28 11 2.6 56 .8 8
1.8 (] 6 20 8 3.3] b5 1.4 11
1.8 6 .4 24 8 1.8} 46 1.4 8
1.8 6 .4 24 8 2.6 | 46 1.4 6
1.4 6 4 20 8 4.6 28 .6 4.6
1.4 [} 4 14 11 4.6 28 .6 4.6
1.4 6 .4 11 36 4.6 17 .6 4.6
1.4 6 .4 28 14 46| 14 .6 6
1.4 6 .4 20 11 46 11 .6 -4.6
1.4 6 .3 17 17 4.6 8 .2 4.6
1.4 6 .2 20 20 2.6 6 .4 4.6
1.4 4 .2 20 8 1.8 [} .4 4.6
1.4 2 .2 17 8| 11 6 .4 4.6
1.4 ) I S5 PRSR SRN EOR .2 17 8 8 8 .4 11
1.4 1.4 14 8| 36 4.6 .4 14
1.4 1.4 14 6] 41 6 .2 6
1.4 1.4 14 8] 74 2.6 .2 6
1.4 1.4 17 8332 8 .2 8
1.4 1.7 20 11§ 154 28 .2 8
1.4 2 20 81 71 20 .2 8
3.2 2 17 8| 50 11 .2 8
3.2 2 14 81 71 8 .2 8
3.2 2 14 8| 50 6 .1 8
3.2 83 14 81 36 4.6 .2 8
3.2 71 14 8 8 4.6 .2 4.6

17 60 14 8 8 3.3 .2 4.6
10 50 11 8] 14 2.6 .3 4.6
8 41 14 8 | 203 2.6 { 110 2.6
8 41 |- [ 2 P 1.8 50 |eeeeeoo

Monihly discharge of Heart River near Richardion, N. Dak., for the year ending
Sept. 30, 1921

Discharge in second-feet
Month lgzl?e-?geén
Maximum | Minimum | Mean

2,97 183

3.72 221

e 216 133

a,7 43

2,6 33

39.9 2,450

18.4 1,090

10.3 633

85.7 3,910

19.9 1,220

5. 65 347

7.7 462

14.8 10, 700

o Estimated.
: CHEYENNE RIVER BASIN

BELLE FOURCHE RIVER NEAR BELLE FOURCHE, S. DAK,

Locarion.—In sec. 2, T. 8 N, R. 2 E., at diversion dam of Belle Fourche irriga-
tion project, 114 miles below Belle Fourche, Butte County.

DrAINAGE AREA.—4,270 square miles.

RECORDS AVAILABLE.—May 10 to November 30, 1906; January 1, 1912, to Sep-
tember 30, 1921. May 26, 1903, to June 23, 1906, at western edge of Belle
Fourche. The records at these stations are not directly comparable, as

Redwater River enters between and water is also diverted from Belle Fourche
River.
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Gage.—Inclined staff 100 feet from crest of diversion dam, and gage in canal
See ‘“ Computation of discharge.”

CompuTaTiON OF DIscHARGE.—The following information was supplied by the
United States Bureau of Reclamation: Records of daily discharge represent
the entire flow of river at diversion dam and have been correeted for water
diverted through Inlet canal and passed through sluice gates. The diversion
dam acts as a weir; the crest is 400 feet long; the gage is about 100 feet from
the crest and is read twice daily. Careful discharge measurements were
made in the river above and below the dam before the coefficient was estab-
lished, and the discharge rating table as originally compufed has not been
changed. The quantity diverted is determined at a gaging station main-
tained on Inlet canal, and the rating curve is checked by frequent discharge
measurements. The sluice gates are seldom used and the flow through them
is estimated.

DiversioNs.—In that part of the drainage area in Wyoming prior to July 1, 1919,
adjudicated diversions of 14 second-feet from Belle Fourche River and 258
second-feet from the tributaries. Below the station authorized diversions
of 3,102 second-fedt from Belle Fourche River.

Accuracy.—The United States Bureau of Reclamation considers the records fair.

CooreraTiON.—Complete records furnished and stations maintained by United
States Bureau of Reclamation. :

Daily discharge, in second-feet, of Belle Fourche River near Belle Fourche, S. Dak.,.
for the year ending Sept. 30, 1921.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
276 204 176 216 216 | 1,360 209 105 159 781 549 13
276 200 177 218 214 § 1,450 209 101 152 797 564 11
276 190 176 198 221 929 210 98 71 635 186 13
276 180 176 198 222 421 210 89 124 579 237 13
276 170 176 201 222 371 221 55 105 706 119 3.
249 175 176 228 201 333 219 92 443 531 118 14
249 175 175 202 201 328 168 81 553 437 117 18
249 175 175 201 201 244 168 76 | 2,100 318 117 17
249 175 175 184 202 228 210 96 | 1,460 224 104 22
49 171 175 02 202 257 189 112 | 1,440 152 71 33
249 164 176 199 209 267 221 106 950 301 44 53
249 157 174 190 211 223 221 101 328 104 56 53
249 | © 155 175 217 211 198 221 96 251 58 3
249 141 173 145 212 214 149 92 383 48 63 53
249 137 113 201 216 327 149 93 376 47 69 88
249 165 165 201 195 210 149 93 214 202 101 79
249 176 164 183 473 245 200 98 118 136 109 74
249 [~ 171 166 209 642 227 168 99 594 115 68 79
271 175 166 226 408 235 177 81 512 310 64 79
271 175 166 228 381 249 140 81 738 156 58 84

53
271 175 223 135 78 1 3,860 61 53 87
271 176 107 223 108 80 | 2,420 12 36 80
271 173 224 109 68 | 1,000 188 4 73
271 173 150 216 112 88 819 120 52 46
A 211 244 146 218 110 242 517 95 44 ‘46
- oen 203 137 210 106 99 230 58 26 50+
4 21 224 172 211 110 98 546 190 19 77
4 204 223 200 211 110 113 725 484 18 70
204 223 194 211 110 256 674 19 86
S 204 ool 245 209 fooooo- 168 |--oan-- 74 15 |ceemeen

s Note.—Figures have been changed slightly to comply with rules of computations.used by U. 8. Geol..
urvey.
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Monthly discharge of Belle Fourche River near Belle Fourche, S. Dak., for the year
ending Sept 30, 1921.

Discharge in second-feet
Run-off in
Month - acre-feet
Maximum | Minimum | Mean
October__._._.. - 276 204 256 15, 700
November. .. 244 137 181 10, 800
December 245 94 164 10, 100
246 145 207 12, 700
2, 040 189 378 21, 000
1,450 108 | 345 2,
221 106 165 9, 820
55 104 6, 400
3,860 71 780 46, 400
797 47 288 17,700
564 15 105
88 50.5 3, 000
The Fear e 3,860 3 250 181, 000

LITTLE SIOUX RIVER BASIN
LITTLE SIOUX RIVER AT CORRECTIONVILLE, IOWA

LocarioN.—In see. 1, T. 88 N., R. 43 W., at Illinois Central Railroad bridge.
half a mile southwest of Correctionville, Woodbury County, and 54 miles
above mouth of river.

DRrAINAGE AREA.—2,490 square miles (revised).

REcoRDS AVAILABLE.—May 28, 1918, to September 30, 1921.

GaeeE.—Chain gage attached to upstream guardrail of center span of railroad
bridge; read by Edwin H. Worrell.

DiscHARGE MEASUREMENTS.—Made from bridge one-fourth mile above gage;
flood measurements from railroad bridge at gage.

CHANNEL AND CONTRoL.—Bed composed of sand and clay; no well-defined con-
trol. Banks subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.55 feet
at 7 a. m. May 27 (discharge, 3,960 second-feet) ; minimum stage, 2.20 feet
at 7.30 a. m. August 30 (discharge, 37 second-feet). .

1918-1921: Maximum stage recorded, 19.57 feet June 12, 1919 (discharge
estimated, 20,700 second-feet) ; minimum discharge occurred in 1921,

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

RecuLaTIiON.—There is a small power development at Correctionville, but it is
assumed that this has no appreciable effect on the stage.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve fairly
well defined below 3,000 second-feet. Gage read to hundredths once daily;
more frequently during periods of rapidly changing stage. Daily discharge
ascertained by applying daily gage height to rating table except as explained
in footnote to table of daily discharge. Records fair.

Discharge measurements of Little Siouxr River at Correctionville, Iowa, during the
year ending Sept. 30, 1921

[Made by E. D. Burchard]

Gage Dis-
Date height | charge

Feet Sec.-ft.
. 224
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Daily discharge, in second-feet, of Little Stoux River at Correctionville, Towa, for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. { Feb. | Mar, | Apr. | May | June | July | Aug. | Sept.
781 6056 406 | 3,140 605 285 285
781 570 438 { 3,360 536 345 375
710 570 438 | 3,080 470 152 345
675 605 640 | 2,810 470 142 345
605 605 745 | 2,750 502 122 200

605 817 | 2,810 470 94 152
536 640 962 | 2,480 406 112 112
570 675 781 ] 2 345 94 94
536 675 7451 1,710 345 132 86
536 710 745 | 1,580 345 70 142
470 745 875 { 1,500 285 68 122
438 745 605 | 1,540 285 56 90
285 781 605 | 1,580 285 68 710
270 781 536 | 1,670 285 68 745
345 781 536 | 1,800 241 62 570
470 745 502 | 1,460 285 i 640
470 875 470 | 1,430 214 78 605
470 536 470 | 1, 214 55 640
438 502 889 | 1,370 164 62 536
470 536 925 | 1,340 152 55 605
470 470 | 1,040 | 1,220 152 60 570
470 470 | 1,110} 1,110 142 406 536
470 345 1,150 | 1, . 132 375
470 570 | 1,340 122 200 605
470 470 | 1,670 962 112 112 605
470 745 [ 2,020 853 122 86 640
536 345 | 3,800 781 94 94 605
536 345 | 3,630 745 103 62 570
570 345 | 3,080 675 122 42 536
606 345 | 2,970 640 152 36 470
605 |_ooocoo 2,920 |accenuoa 112 T8 |

NoTE.—Stage-discharge relation affected by ice during winter; discharge not computed. No gage-
height redord Oct. 1, 3-13, June 17-19, Aug. 21, and Sept. 12; discharge estimated from observer’s notes or
interpolated.

Monthly discharge of Litile Siouz River at Correctionville, Iowa, for the year ending
Sept. 30, 1921

[Drainage area, 2,490 square miles]

Discharge in second-feet
Run-off in
Month Per inches
Maximum | Minimum [ Mean | square
mile
316 227 265 0.121 0. 14
710 375 533 .243 .27
536 227 410 .187 .14
1,180 745 958 437 11
78 270 518 237 .27
781 345 585 . 267 +30
3,800 406 1,210 . 553 64
3,360 640 1, .758 85
5 94 267 .122 14
36 121 . 055 06
745 86 436 .199 22

BOYER RIVER BASIN
BOYER RIVER AT LOGAN, IOWA

Locarion.—In sec. 24, T. 79 N., R. 43 W., at highway bridge south of Logan,
Harrison County, 30 miles above junction with Missouri River.

DrAINAGE AREA.—810 square miles (revised from base map of Iowa; scale,
1:500,000).

REcORDS AVAILABLE.—May 24, 1918, to September 30, 1921.

Gaae.—Chain gage attached to upstream handrail of highway bridge; read by
C. F. Peckenpough.



BOYER RIVER BASIN 217

DISCHARGE MEASUREMENTS.—Made from downstream side of highway bridge-

CrANNEL AND coNTROL.—Channel is a dredged ditch with clay bottom and sides.
Banks are overflowed during extreme floods. Control consists of remains
of old grist mill dam on limestone ledge 500 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.2 feet at
8 a. m. September 10 (discharge, 3,500 second-feet); minimum stage, 1.74
feet at 8 a. m. September 1 (discharge estimated, 52 second-feet).

1918-1921: Maximum stage recorded, 17.9 feet June 5, 1918 (discharge
estimated, 6,960 second-feet) ; minimum discharge, no flow September 27-29,
1918.

Ice.—Stage-discharge relation affected by ice during extremely cold weather,
Control rarely freezes over.

Accuracy.—Stage-discharge relation affected by ice November 11, 15, and
December 18-20. Rating curve used prior to February 16, well defined
between 100 and 3,000 second-feet. New rating not well defined. Exten-
sions to both ratings approximate, owing to lack of discharge measurements.
Gage read once daily to hundredths except for days of rapidly changing
stage. Daily discharge ascertained by applying daily gage height to rating
table except for period in which stage-discharge relation was affected by ice
for which it was obtained by correcting daily gage height on basis of observer’s
notes, weather records, and comparison with flow at open-water stations.
Records poor.

The following discharge measurements was made by E. D. Burchard:
July 20, 1921: Gage height, 2.60 feet; discharge, 182 second-feet.

Daily discharge, in second-feet, of Boyer River at Logan, Iowa, for the year ending
Sept. 30, 1921

Day Oct. '} Nov. | Dec. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

243 234 216 | 1,060 138 | 1,690 52
252 234 225 460 130 | 1,200 75
225 216 252 425 122 560 52
225 108 243 535 380 271 189
271 108 252 390 108 180 75
252 207 243 271 243 154 87
234 920 243 252 172 122 69
225 390 225 271 146 100 69
216 320 252 280 146 87 900
216 234 2711 620 138 - 100 2, 600
225 2256 200 460 122 990 500
108 225 300 370 114 485 216
216 226 243 271 122 216 138
216 225 225 234 | 1,490 122 154
216 310 216 | 1,200 510 94 620
207 330 207 370 280 100 620
216 350 198 280 198 320

271 | 1,890 252 | 2,050 87 243
198 252 620 198 81 234
207 252 410 216 198 75 390
207 510 290 234 135 75 180
198 410 300 198 130 | 2,660 163
108 310 271 180 130 590 138
198 271 262 180 130 330 122
180 310 243 180 122 172 107
410 300 172 100 122 94
370 1,970 225 94 100 100
370 216 560 180 94 87. 63
310 207 560 180 114 % 75

216 460 154 172 75 87
23728 D— 390 |-eeennnn 100 63 |cnamann

Nore.—Stage-discharge relation affected by ice Nov. 11, 15, discharge estimated. No record Dec. 21 to
Feb. 15. Discharge estimated from a gage-height graph Sept. 8-11.

100120—25{—wsP 526——15 g
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Monthly discharge of Boyer River at Logan, Iowa, for the year ending Sept. 30, 1921

[Drainage area, 810 square miles]

Discharge in second-feet
Run-offin
Mont Per | inches
Maximum | Minimum | Mean | square
mile
October «.cocammeenooaacs - 326 36 115 0.142 0. 16
November - _....__ ——- ——- 621 129 262 .323 .36
.................................. 249 60 162 . 200 15
P 2,200 234 520 653 32
- 410 180 240 296 34
188 295 364 41
———- 1,970 198 404 499 58
............................................ ) 154 346 427 48
2, 050 94 . 279 344 40
...... 2, 650 63 360 51
...................................... 2, 600 52 261 359 40

PLATTE RIVER BASIN
NORTH PLATTE RIVER NEAR NORTHGATE, COLO.

LocatioN.—In sec. 11, T. 11 N., R, 80 W., at highway bridge on interstate
highway 6 miles south of Colorado-Wyoming line and 6 miles northwest
of Northgate, Jackson County. Camp, Threemile, and Sixmile creeks enter
North Platte between station and State line. These streams have very
little flow except during spring.

DRAINAGE AREA.—1,440 square miles (measured on Colorado topographic map;
scale, 1:500,000).

RECORDS AVAILABLE.—May 23, 1915, to September 30, 1921.

Gage.—Gurley water-stage recorder installed April 8, 1918, referred to out-
side staff gage; inspected by H. H. Quaintance. Original gage was staff
on middle pier of bridge referred to same datum.

DISCHARGE MEASUREMENTS.—Made from two-span bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of sand, gravel, and small boulders.
Control is small rapids 200 feet downstream; shifts at intervals. Banks not
subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage
recorder, 6.2 feet at 4 a. m. June 17 (discharge, 6,640 second-feet); minimum
discharge occurred during winter.

1915-1921: Maximum stage recorded in 1921; minimum discharge prob-
ably occurred during winter.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

DiversioNs.—Court decrees for diversions of 98 second-feet from North Platte
River and 3,310 second-feet from tributaries in Colorado. During 1921,
Rist and McNabb ditch diverted 2,720 acre-feet from tributary of North
Platte River to Cache la Poudre basin.

ReguLATION.—None.

Accuracy.—Stage-discharge relation pot permanent; affected by ice during
winter. Rating curve well defined below 4,500 second-feet. Operation of
water-stage recorder satisfactory except as explained in footnote to daily-
discharge table. Daily discharge ascertained by applying to rating table
mean daily gage height obtained by inspection of recorder graph. Records
excellent except for periods of missing gage heights and of ice effect, for
which they are fair.
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Discharge measurements of North Platte River near Northgate, Colo., during the
year ending Sept. 30, 1921

Date Made by— 1ok | cizo
‘eel Sec.t.
Mar. 22 | P. V. Hodges e cmemememceememeeeceeseameseemeemecemeecmmmae a 2,80 929
June 12 | J. B. pregel 4.83 4,040
L LS N SR [ 2. 58 848

@ Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of North Platte River near Northgate, Colo., for
the year ending Sept. 30, 1921

Day Oct. Apr. | May | June | July | Aug. | Sept.

1,190 | 600 458

1 650 375
990 [ 630 355
1,180 | 620
1,150 | 600 325
Luo| 593 310
572 205
752 | 551 280
698 | 572 265
700 608| 252
750 | 565 26

700 220
80| 579 216
1,100 | 488 216
1 422 212
1130 380 240
360 %4

970 482 188
870 464 180
833 446 177
698 422 17
648 428 168
624 452 162

565 446 |eecneenn

Nore.—Stage-discharge relation affected by ice Oct, 24-31; discharge ascertained from study of tempera-
{re and gage-height records, and by comparison with Big Creek near Big Creek, Wyo. No gage-height
record Apr. 25-27, July 2, 11—16 23, Aug. 1-6, Sept. 5—10 discharge based on comparison with flow of Big
Creek near Big Creek. No records Nov. 1 to Apr. 22

"Monthly discharge of North Platte River near Northgate, Colo., for the year. end'mg
Sept. 30, 1921

Discharge in second-feet Ruil»o -
Month 0

Maximum | Minfmum | Mean | 2Crefeet
ORI, )T S 265 180 230 14, 100
4 pril 23-30.. 680 530 612 9, 710
Tay. ... 2, 650 1,120 1, 650 101, 000
June... 6, 260 1,300 3, 250 193, 000
July.. 1,190 565 904 55, 600
4 ugust.... 50 360 512 31, 500
Syptember. oo e 458 162 254 15, 100
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NORTH PLATTE RIVER AT SARATOGA, WYO.

LocaTtioNn.—A¢t highway bridge at Saratoga, Carbon County. Nearest tributary,
Spring. Creek, enters 2 miles above.

DRAINAGE AREA.—2,880 square miles (measured on base map of Wyoming;
scale, 1:500,000).

RECORDS AvAILABLE.—June 9, 1903, to October 31, 1906; April 1 to December 17,
1909; April 27, 1911, to October 31, 1912; April 1, 1915, to September 30,
1921. State engineer maintained station at this point during 1913 and 1914.

Gage.—Chain gage on upstream side of bridge; read by Mrs. R. R. Riggs.
Gage read prior to 1911 was vertical staff, 100 yards below bridge; at inde-
pendent datum.

DisCHARGE MEASUREMENTS.—Made from two-span highway bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and small boulders.
Control is rapids, 500 feet downstream; shifts slightly. Banks not subject
to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.0 feet at
10 a. m., June 12 (discharge, 15,700 second-feet); minimum discharge oc-
curred during winter.

1903-1906; 1909; 1911-1921: Maximum stage, 11.06 feet present datum
June 8, 1909, determined from high-water mark (discharge from extension of
rating curve, 18,000 second-feet); minimum stage, 3.45 feet October 1,
1919 (discharge, 130 second feet).

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

Diversions.—Prior to July 1, 1921, adjudicated diversions of 83 second-feet
from North Platte River between Saratoga and State line.

RrguraTioN.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice during
winter. Rating curve used October 1 to May 29 well defined; curve used

"May 30 to September 30 well defined up to 7,000 second-feet and fairly
well defined above. Gage read to hundredths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table, except as
indicated in footnote to daily-discharge table. Open-water records up to

" May 31, good; June 1 to September 30, excellent. Records for period of ice
effect, fair.

Discharge measurements of North Platte River at Saratoga, Wyo., during the year
ending Sept. 30, 1921

Date Made by— lg? o cgkts-ge
Feet Sec.ft.
Feb. 7| P. V. HoAZeS oo ccaccccacacasancamccmecammm—anan 24,04 313
June 14 | J. B. Spiegel . 9. 54 14, 000
July 19 |--... Lo Lo NI 5. 62 2, 280

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of North Plaite River at Sarafoga, Wyo., for the
year ending Sept. 30, 1921

Day Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
970 | 11,900 {3,560 | 1,440 672
2,110 | 10,400 | 3,360 | 1,620 720
2,020 | 10,800 | 3,170 | 1,440 70
2,560 | 11,200 | 2,980 | 1,440 20
2,940 | 11, 900. 2,790 | 1,300 672
3,560 | 11,900 | 2,600 | 1,170 625
, 240 | 13,000 | 2,600 | 1,050 625
3,770 | 14,200 | 2,240 030 | - 540
3,550 | 13,400 | 2,070 | 820 | 502
3,340 | 13,800 | 1,900 | 990 | 502
2,940 | 14,200, 1,740 | 1,170 502
2,750 § 14,900 | 1, 590 930. 465
2,750 | 14,600 | 2,420 930 465
3,340 | 13,800 | 2,600 | 1,050 432
, 770 | 14,600 | 2,420 | 1,520 400
3,340 | 14,600 | 2,420} 1,440 372
4,000 | 14,600 | 2,240 | 1,170 372
5,520 | 12,300 | 2,240 990 400
5,780 | 11,500 | 2, 240 820 400
5,000 | 6,580 | 2,240 | 770 400
4,490 | 6,580 | 2,070 465
£740 | 6,580 | 1,980 | 625
5280 | 5,770 | 2,070 625 345
6,300 | 5,770 | 2,070 625 335
6,300 | 5230 | 2,070 | 625 5
7,130 | 4,970 | 1,980 625 345
7,970 | 4,710 | 1,900 720 345
9,000 | 4,710 | 1,740 720 345
9,370 | 3,900 | 1,590 625 300
11,500 | 3,560 | 1,440 | 625 322
11,900 [ __... 1,300 625 |.cconen

Nore.—Stage-discharge relation affected by ice Dec. 7 to Feb. 12 and 16-21; discharge based on tempera-
ture and gage-height records, observer’s notes, and one discharge messurement. Braced\fgures show
mean discharge for period included. Shifting-control method used May 25-29. No gage-height record
Nov. 25 and Apr. 24; discharge interpolated.

Monthly discharge of North Platte River at Saratoga, Wyo., for the year ending
Sept. 30, 1921

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

417 25, 600
429 25,500
283 17,400
322 19,800
345 19, 200
879 54,000
956 56, 600
4,910 302, 000
10, 200 807, 000
5 2, 138, 000
1, 520 969 59, 600
September. - 770 300 470 28, 000
N T P 14,900 [ooooooooooo 1,870 1, 350, 000
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NORTH PLATTE RIVER ABOVE PATHFINDER RESERVOIR, WYO.

Location.—In sec. 27, T. 26 N., R. 84 W., 900 feet below mouth of Lost Creek
and three-quarters of a mile below mouth of Black Canyon, Carbon County-
Backwater from Pathfinder reservoir reaches within 214 miles of station.

DRAINAGE AREA.—7,410 square miles (measured on base map of Wyoming; scale,
1:500,000).

REecorDs AvarLABLE.—October 7, 1913, to September 30, 1921.

Gace.—Friez water-stage recorder on right bank; inspected by H. J. Slack and
J. 8. Smith.

D1scHARGE MEASUREMENTS.—Made from cable at gage. .

CHANNEL AND cONTRoOL.—Bed composed of small boulders. Gage at lower end
of pool 600 feet long. Control is rapids; shifts infrequently. Banks high
and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 5.86 feet at noon June 17 (discharge, 17,500 second-feet) ; minimum
stage, 0.64 foot at 11 p. m. September 30 (discharge, 300 second-feet).

1913-1921: Maximum stage recorded, 6.2 feet June 26, 1917 (discharge,
18,800 second-feet); minimum stage, 0.38 foot August 30, 1919 (discharge,
134 second-feet).

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

DiversioNs.—Prior to July 1, 1921, adjudicated diversions of 94 second-feet
from North Platte River between this station and Saratoga.

RecuLraTioN.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow.

- Accuracy.—Stage-discharge relation not permanent; affected by ice during win-
ter. Rating curve used October 1 to May 31 and curve used June 1 to
September 30 are both well defined below 16,000 second-feet. Operation
of water-stage recorder satisfactory except as indicated 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 during
periods when recorder was operating, except May 21 to 31 when shifting-
control method was used. Records excellent except for periods of missing
gage heights, for which they are fair.

Discharge measurements of North Plaite River above Pathfinder reservoir, Wyo.,
during the year ending Sept. 30, 1921

Ga; Dis-

Date Made by— height charge

Feet Sec.ft.
Mar. 18 | P. V. HOQZOS - e oo o accee e e e memmmam e e mm e 1.95 1, 450
June 26 | J. B. SDie@el -« 3.79 6, 290
Aug. 24 ... o e 1.29 744
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Daily discharge, in second-feet, of North Plalte River above Pathfinder reservoir,
Wyo., for the year ending Sept. 30,,1921

Day Oct. | Nov. | Dec. | Mar Apr. | May | June | July | Aug. | Sept.
548 620 480 | ... 850 | 1,400 | 13,600 | 4,380 | 1,690 678
530 850 500 ..o 830 | 1,670 | 13,900 | 4,000 | 1,990 660
523 565 490 820 | 2,240 | 13,300 | 3,670 | 1,880 660
516 537 482 042 | 2,460 | 13,000 | 3,410 | 1,880 644
509 530 470 1,290 | 2,820 | 13,300 | 3,100 | 1,700 636
495 581 450 1,620 | 3,300 | 14,200 | 3,050 | 1,560 628
476 620 450 1,540 | 4,360 | 14,5600 | 3,100 | 1,410 604
450 670 450 1,290 [ 4,830 | 15,400 | 27780 | 1 580
450 720 450 1,190 | 4,830 | 16,600 | 2,440 | 1,170 559
445 770 450 1,080 | 4,670 | 17,200 | 2,260 | 1,120 545

2,100 | 1,070 517
2,020 | 1,040 510
2,190 | 1,110 496
2,200 | 1,390 475
2,310 | 1,110 454
2,330 | 1,020 428
2,310 | 1,180 418
2,310 | 1,130 410
2,350 | 1,020 398
2,720 916 392
2, 760 850 392
2,330 800 308
2,110 780 308
2,110 750 404
2, 200 723 404
2, 280 714 3380
2, 260 732 356
1,920 750 335
1,740 732 320
1,620 714 310
1, 560 696 |..______

Nore.—No gage-height record Oct. 1, 10-15, 21, 22, 24-29, 31, Nov. 1, 2, 7-12, 14-19, 23-26, 28-30, Dec, 1-3,

5-10, 12~17; discharge

interpolated Mar. 27. No record Dec. 19 to Mar. 17,

ased on comparative hydrograph of North Platte River at Saratoga. Discharge

Monthly discharge of North Platie River above Pathfinder reservoir, Wyo., for the
year ending Sept. 30, 1921

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

700 445 549 33, 800
880 450 635 37,800
500 450 460 186, 400
2,360 830 1,490 41, 400
Apriloce o 1,620 820 1,260 75, 000
13, 300 1, 400 6, 000 369, 000
17, 500 4,830 12, 500 744, 000
4,380 1, 560 2,520 155, 000
1,990 696 1,130 , 500

September.-. - 678 310 480
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NORTH PLATTE RIVER BELOW PATHFINDER RESERVOIR, WYO.

Locarion.—In sec. 24, T. 29 N., R. 84 W, a quarter of a mile below Pathfinder
dam, Natrona County. -Nearest-tributary, -Canyon Creek, enters reservoir
2 miles above.

DRAINAGE AREA.—10,700 square miles (measured on base map of Wyommg,
scale, 1:500,000).

RECORDS AVAILABLE.—May 9, 1905, to September 30 1921.

Gage.—Chain gage on left bank; read by employee of United States Bureau of
Reclamation.

DiSCHARGE MEASUREMENTS.—Made from cable, 50 feet above gage.

EXTREMES OF DISCHARGE.—No data.

WiINTER FLow.—Practically cut off by storage in reservoir.

DiversioNs—Prior to July 1, 1921, adjudicated diversions of 448 second-feet
from tributaries entering the North Platte between this station and the
one above the reservoir. Near Whalen, 150 miles below, water from Path-
finder reservoir is diverted by Interstate and Fort Laramie canals and used
to irrigate land in Wyoming and Nebraska. .

RecuLaTION.—Pathfinder dam forms a reservoir having a capacity of 1,070,000
acre-feet, which materially changes natural run-off of river.

CooreEraTiON.—Complete records furnished by United States Bureau of Recla-
mation.

Daily discharge, in second feet, of North Platte River below Pathﬁnder reservoir,
Wyo., for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
15 15 15| 1200 120 1002 1,840 | 5,740 | 5,470 | 8,880
15 15 15| 12| 120 20| 2, 4,270 | 6,040 3,940
15 15 151 120 20 2‘% 6,% 5,860 | 5,450 | .3,230
500 15 15 15| 120 120 20 | 2, 8, 5,790 | &, 3,320
500 15 15 15| 120 120 20 | 2,220 | 10,200 | 6,020 |5, 3,9?0
500 15 15 15| 120] 120 20 | 2,220 | 11,800 | 5,740 | 5,400 | 3,950
500 15 15 15 120] 120 20 | 2,220 { 12,200 | 5,820 | 4,720 | 3,940
500 15 15 15| 120] 120 20 | 2,220 | 13,000 | 5,730 | 4,430 | 3,940
500 15 15 15| 120| 120 20 | 2,230 | 14,000 | 5,890 | 4,480 | 2,930
500 15 15 15| 120 120 20 | 2,230 | 15,000 | 5,280 | 4,440 | 2,800
1,% 15 15 15 120 125 20 | 2,230 | 15,600 | 5,470 | 4 2,890
1, 15 151 140 120 125 20 | 2,230 | 16,000 | 5,540 | 4,110 | 2,800
1,500 15 15 120 120] 125 20 | 2,240 | 16,400 | 5,540 2, 650
1, 500 15 150 120 120 20 | 2,240 | 16,600 | 5,490 | 4,540 | 2,800
| 1,180 15 15| 120 120| 135|3,030 | 2,240 | 16,700 | 5,450 | 5,270 | 2,800
1,160 15 15 120 120| 165 | 3,200 | 2,240 | 16,700 | 5,410 | 3,200 | 2,880
1,200 15 16| 120 120] 100 | 3,200 | 2,240 | 16,700 | 5,420 | 4, 2,870
1, 500 15 15| 120 120| 100 | 1,280 | 2,240 | 16,800 | 5, 4,130 | 2,870
.| 1,160 15 15 120 120| 100 | 1,980 | 2,240 | 16,600 | 5,450 | 4,130 | 2,870
1,160 15 15| 120| 120) 100 | 2,220 | 2,250 | 16,000 | 5, 4,130 | 2,870
15| 1200 120( 100/ 2,220 | 2,250 | 14,800 | 5,430 | 4,130 | 2,870
15( 1201 120( 100! 2,220 | 2,260 | 13,200 | 5,430 | 4,120 { 2,870
15/ 120] 120( 100 2,830 | 2,260 | 10,700 | 5,450 2, 870
15 120( 120] 100 | 8,180 | 2,260 | 10,100 | 5,470 | 3,910 | 2,870
16 120| 120] 100 3,180 | 2,260 | 9,040 | 5,470 | 3, 2, 87
15 100 | 3,180 | 2,270 | 8,150 | 5,460 | 3,600 | 2,870
15 100 | 2,920 | 2,270 | 7,530 | 5,460 | 3,410 | 2,870
15 100 | 3,180 | 2,270 | 7,080 | 5,460 | 3,550 | 2,870

15 100 | 2, 2,180 5,470 | 3,490
15 100 | 2,570 | 2,180 | 6,170 | 5,470 | 3,350 | 1,560
5 100 |oceeee. 2,000 |oeoenooo 5,470 | 3,800 ...

Norte.—Quantities changed slightly to conform to computation rules of U. 8. Geol. Survey.
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Monthly discharge of North Platte. River below Pathfinder reservoir, Wyo., for the
year ending September 30, 1921

Discharge in second-feet
Rupn-off in
Montk " - ) acre-feot
Maximum | Minimum | Mean :
Octob .- 1, 500 15 965 59, 300
15 15 15 893
15 15 15
140 15 83.4 5,130
120 120 120 6, 660
165 100 113 6,950
3,200 201 1,460 )
2,270 2,000 | %250 137,000
16, 800 1,840 | 11,800 702, 000
5,200 | 5,570 , 000
August - 5,470 3,200 | 4,340 267, 000
September. ... ececeaa—aae 3,960 201 2,970 177,000
The year - 16, 800 15| 2,480 1,790, 000

KORTH PLATTE RIVER ABOVE AND BELOW WHALEN, WYO.

Locatron.—In sec. 11, T. 26 N.; R. 65 W., at diversion dam at Whalen, Goshen
County, Nearest important tributary is Cottonwood Canyon Creek, an
intermittent stream which enters 134 miles below.

DRAINAGE AREA.—16,300 square miles (measured on base map of Wyoming;
scale, 1: 500,000).

RECORDS AVAILABLE—May 1, 1909, to September 30, 1921. Records above
Whalen represent total flow above dam and those below Whalen, quantity
passing through sluice gates or over dam (overfall weir). Difference between
two records represents amount diverted by Interstate and Fort Laramie
canals.

Gaee—To determine flow over dam a vertical staff is used, its zero being crest
of dam. The discharge is then computed by a weir formula. There are
four sluice gates in dam, through which discharge is computed. In river
below dam is a second gage with zero 10.feet lower than the first, used only
in eomputing discharge through gates when openings are submerged. Dis-
charge through head gates of Interstate and Fort Laramie canals is computed
from gate openings. Vertical staffs located in canals below head gates are
used in computing discharge when head gate openings are submerged.

DiscHARGE MEASUREMENTS.—Made from cable 1 mile below dam, in order to
check the coefficients used in discharge computations.

DiversioNs.—Prior to July 1, 1921, adjudicated diversions from North Platte
River of 432 second-feet between Pathfinder reservoir and Whalen gaging
station, exclusive of diversion by the United States Bureau of Reclamation.
Between Whalen and State line there are adjudicated diversions of 429
second-feet.

REGULATION.—Discharge represents chiefly effect of Pathfinder reservoir which
stores water for use in Interstate and Fort Laramie canals.

CoopreEraTION.—Complete records furnished by United States Bureau of Recla-
mation.

100120—25t—wsp 526——16
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Daily discharge, in second-feet, of North Platie River above Whalen, Wyo., for the
year ending Sept. 30, 1921

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

263 143 230 | 297 444 332 | 3,560 | 3,430 | 6, 5, 3,130

232 176 239 317 403 3411 3,550 | 3,060 | 6,070 | 5,310 | 3,550

378 278 239 315 403 259 | 3,160 | 7,990 | 6,950 | 5,410 | 3,540

384 272 239 277 403 317 1 3,020 | 5,440 | 6, 5, 3, 600

522 312 | 249 277 | 403 | 307 3,070 7,320 | 5710 | 5,240 | 3,100

372 | 306 | 203 245 403 388 [ 2,080 [ 8,680 | 5830|5150 | 3,190

245 | 212 211 206 | 403 642 | 3,240 | 10,100 | 6,180 | 5,150 3,460

224 193 212 206 403 542 | 3,200 | 11,800 | 5,670 | 5,190 | 3,480

214 153 221 235 403 363 | 3,660 | 12,100 | 6,040 | 4,650 | 3,550

178 162 | 203 397 403 370 | 3,570 | 12,500 | 5,630 | 4,280 | 3,490

178 188 203 285 403 213 | 3,460 | 13,200 | 5,800 | 4,310 | 2,900

120 182 185 | 285 | 378 290 | 3,300 | 13,600 | 5,390 | 4,280 | 2,760

79 133 185 337 355 290 | 3,280 ( 14,000 | 5,480 | 4,200 | 2,600

- 113 163 176 802 355 3,170 | 14,800 | 5,420 | 4,030 | 2,620

15 s 2,080 | 153 60 195 | 1,700 355 228 | 3,100 | 15,000 | 5,650 | 4,230 | 2,430

265 133 194 | 1,010 | 351 213 | 3,080 | 15,800 | 5,510 1 5,150 | 2,560

287 172 203 865 275 573 | 3,060 | 17,500 | 5,680 | 4,900 | 2,650

379 | 172 | 194 | 454 385 | 1,440 | 3,090 | 15,600 | 5,520 | 3,360 | 2,500

455 188 197 342 345 | 3,220 | 3,170 | 15,800 | 5510 | 3,980 | 2,550

516 204 221 40 2,900 | 3,160 | 16,000 | 5, 3,000 | 2,580

450 152 | 220| 328 | 4072030 3,050 16,100 | 5,810 | 4,000 | 2,590

426 113 229 270 403 | 2,160 | 2,990 | 14,300 | 5, 4,010 | 2,670

233 133 325 462 | 403 | 2,860 | 2,850 | 12,400 | 5,300 | 3,980 | 2,660

250 146 310 500 | 403 | 2,530 | 6,030 | 11,000 | 5,600 | 4,010 | 2,660

298 198 322 740 403 | 3,050 | 3,800 | 9,840 | 5,610 | 3,990 | 2,620

222 160 309 | 3,700 | 4,130 | 9,100 | 5,630 | 3,650 | 2,700

253 170 421 1 3,710 | 4,170 240 | 5,460 | 3,750 | 2,720

222 178 374 13,720 | 3,620 | 7,750 | 5,560 | 3,700 | 2,760

143 178 374 | 3, 3,420 ,370 | 5,300 | 3,480 | 3,000

163 214 455 | 3,720 | 3,330 | 7,080 | 5,260 | 3,460 | 2,960

298 455 3,390 5,280 | 3,610 | ___..

Daily discharge, in second-feet, of North Platte River below Whalen, Wyo., for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Dee. | Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
113 200 267 414 2,510 | 2,600 3,520 [ 1,220
146 209 237 373 311 | 2,470 | 2,230 | 4,010 | 3,630 | 1,620

209 285 373 229 12, 7,160 | 5,870 | 3,750 | 1,630

242 209 247 373 287 940 | 4,810 ( 4,120 | 3,740 | 1,700
282 | 219 247| 373| 277 |1,940| 6,700 | 3,630 | 3,580 | 1,290
276 173 215 373 358 { 1,830 ( 8,050 | 38,750 | 3,430 | 1,360
182 181 176 373 612 | 2,210 { 9,630 | 4,070 | 3,430 | 1,630
163 | 1821 176 | 378 | 51212,260 | 11,400 | 3,560 | 3,470 | 1,670
123 191 205 373 333 | 2,580 | 11,700 | 3,000 | 2,880 | 1,720
132 173 367 373 340 | 2,440 | 12,100 | 3,540 ;| 2,480 { 1,740
158 173 255 373 183 | 2,330 | 12,600 | 3,710 | 2,500 | 1,170
152 155 254 348 260 | 2,210 | 13,100 | 3,310 | 2,460 | 1,060
103 155 307 325 260 | 2,100 | 13,400 | 3,380 | 2,380 | 1,030
133 146 802 325 158 | 1,990 | 13,900 | 3,290 | 2,110 | 1,030
50 165 | 1,670 325 198 | 1,920 | 14,000 | 3,510 | 2,310 835

103 164 984 321 133 | 1,900 | 14,700 | 3,410 | 3,230 970
142 173 835 245 143 | 1,880 %,g, 400 | 3,560 | 2,990 | 1,150
142 164 424 355 | 1,230 | 1,910 | 15, 600 430 | 1,450 | 1,000
158 17| 312| 315 2,040 | 15,800 | 3,450 | 2,050 | 1,040
174 191 410 314 { 2,170 | 2,080 | 16,000 | 3,940 | 2,050 | 1,080
122 199 208 377 | 1,260 | 1,970 | 16,000 | 3,720 | 2,050 | 1,180
199 | 240 | 373 | 1,350 | 1,810 | 14,200 | 3,320 | 2,070 | 1,310

103 295 432 3731 2,010 ) 1,770 | 12,400 } 3,300 | 2,040 | 1,440
116 280 470 373 | 1, 4,950 | 10,300 | 3,600 | 2,070 | 1,490
168 292 710 373 | 2,070 | 2,720 | 8,860 | 3,420 | 2,090 | 1,480
130 293 691 369 | 2,720 | 3,050 | 7,870 | 3,640 | 1,700 | 1,480
140 250 691 391 | 2,730 | 3,090 | 6, 3,510 | 1,840 | 1,510
148 285 537 344 | 2,740 | 2,540 | 6,210 | 3,360 | 1,820 | 1,540
148 | 285 . 344 | 2,600 | 2,500 | 5,670 | 3, 1,590 | 1,950
184 | 257 ... 425 | 2,720 | 2,500 | 5,220 | 3,360 | 1,560 | 1,020
268 257 joceeenn 426 |ooovuoo 2,560 |- 3, L710 |eeecaas

NoTe.—Quantities changed slightly to conform to computation rules of U. 8. Geol. Survey.
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Monthly discharge of North Platte River above Whalen, Wyo for the year endmg
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month
Maximum | Minimum | Mean | 2crefeet

October. 2, 250 261 1,710 - 105,000
November 522 79 274 16, 300
December 312 60 185 11, 400
.................... 325 176 239 14, 700
________________________________________________ 1, 700 206 486 27,000
55 275 391 24, 000
. 3,720 188 | 1,480 88, 100
6, 030 2,850 3,410 210, 000
17, 500 3,060 | 11,200 |, 666,000
6, 950 5,260 5,710 351, 000
5, 330 3, 360 4, 360 268, 000
3, 600 2, 430 2,020 | 174,000
....................... 17, 500 60 2, 700 1, 860, 000

Monthly discharge of North Plaite River below Whalen, Wyo., for the year ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month
Maximum | Minimum | Mesn | 2cre-feet

October. 1,370 231 951 58, 500
November. . - 2 79 245 14, 600
December 282 50 156 9, 500
295 146 209 12, 800
1,870 176 457 25, 400
5 245 361 22, 200
2,740 133 1,090 64, 900
4 1,770 2,330 143, 000
17,400 2,230 10, 500 625, 000
_____________________________________________ 5,870 3,290 3,690 227, 000
__________________________________________________ 3,750 1,450 2,520 155,000
..... 1,950 835 1, 82, 100
__________________________________________ 17, 400 50 1,990 1, 440,000

BIG CREEK NEAR BIG CREEK, WYO.

Locarion.—In sec. 32, T. 18 N., R. 81 W, at Big Creek ranger station, 2 miles
west of Big Creek post office, Carbon County. No important tributary
within several miles.

DraINAGE AREA.—123 square miles (measured on base maps of Wyoming and
Colorado; scale, 1:500,000).

REcCORDS AvAaILABLE—May 7, 1911, to June 30, 1912; April 4, 1915, to September
30, 1921. State engineer maintained station at this point during 1913 and
1914,

Gage.—Stevens water-stage recorder on left bank, installed in 1918, and re-
ferred to previously used vertical staff nearby; inspected by forest ranger.
Datum of gage raised 0.90 foot September 1, 1919.

DiscEARGE MEASUREMENTS.—Made from bridge a quarter of a mile below gage,
or by wading.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and small boulders.
Control is riffie at gage; shifts slightly. Right bank subject to overflow at
stage of 3.3 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year not recorded, as water-
stage recorder was not in operation; minimum stage occurred during winter.

1913-1921: Maximum discharge, 1,300 second-feet June 23, 1917, from
comparison with flow of Encampment River; minimum stage recorded, 1.10
feet September 2, 1915 (discharge, 5 second-feet).

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during winter.
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Diversions.—Prior to July 1, 1921, no adjudicated diversions from Big Creek
above station in Wyoming, but below, diversions amount to 94 second-feet.
In Colorado, Independence ditch diverts from Big Lake to North Platte
drainage basin approximately 80 second-feet, usually from June 10 to July 10
each year. Storage filing for 27,548 acre-feet in Big Lake which supplies
Independence ditch.

REecuLaTiON.—Diurnal fluctuation during spring, caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation apparently practically permanent. Rate
ing curve well defined below 200 second-feet. Operation of water-stage
recorder satisfactory except for days of no gage-height record. Mean daily
gage height obtained by inspection of recorder graph. Daily discharge
ascertained by applying mean daily gage height to rating table, except as
indicated in footnote to table of daily discharge. Records fair.

CoorErATION.—Gage-height record furnished by United States Forest Service.

Discharge measurements of Big Creek near Big Creek, Wyo., during the year ending‘y
Sept. 30, 1921

[Made by J. B. Spiegel]
Gage Dis-
Date height | charge
Feet Sec.-ft.
JUDe 12 e mmemm—m— ;e eeemammmmm e 3.20 770
B2 13 S 1.30 128

Daily discharge, in second-feet, of Big Creek near Big Creek, Wyo., for the year
ending Sept. 30, 1921

Day Oct. | Mar. | Apr. | May | June | July | Aug. } Sept.
104 570 263 112 75
128 229 115 68
148 570 186 108 67
150 615 166 100 65
166 660 166 93 65
186 750 161 86 58
166 952 143 83 50
164 930 138 83 42
140 930 128 79 45
148 930 131 98 46
164 920 146 86 45
178 908 172 42
180 862 150 70 40
192 940 156 100 40
207 | 1,060 158 122 39
256 | 1,050 201 88 33
263 850 195 77 32
285 800 170 74 31
271 630 160 72 34
242 140 72 32
260 580 143 70 31
305 560 79 29
337 520 210 79 27
390 480 210 70 27
410 420 200 70 27
460 380 180 70 27
500 341 150 67 27
540 333 104 67 26
570 313 98 67 26

285 92 67 25
570 |oo___... 98 67 | oo

NoTE.—No gage-height record Mar. 26-28, Apr. 1, 8, 9, 25-20, May 24-28, June 11, 14-26, July 18-20, 23-27,
Aug. 3-5, Sept. 6, 7; discharge based on comparison with flow of North Platte River near Northgate, Colo.
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Monthly discharge of Big Creek near Big Creek, Wyo., for the year ending Seps.
21 '

b

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minpimum | Mean
October 1-5_______ e ememm————— 37 33 35.0 350
March 14-31 .l 64 .31 45.1 1,610
N 3 | 98 39 66.3 3,950
B - - e e e mm e mmem s mmemmm e —— 570 104 278 17, 100
June.. 1, 060 285 679 40, 400
Yo eieee 3 92 161 9, 900
AUGUSE.oe et cma————ea 122 67 82.8 5,090
September- - e 75 25 40.7 2,420

FRENCH CREEK NEAR FRENCH, WYO.

LocarioNn.—In gec. 5, T. 14 N., R. 81 W., at Jenkins ranch, 234 miles southeast
of French, Carbon County. No tributary between station and mouth, 2
miles below. )

DRAINAGE AREA.—60 square miles (measured on topographic map).

RECORDS AVAILABLE.—April 30, 1911, to October 31, 1912; April 1, 1915, to
September 30, 1921. State engineer maintained station at this point during
1913 and 1914.

Gage.—Vertical staff on left abutment of highway bridge, since June 2, 1920;
read by Mrs. Mary S. Jenkins. Original gage, 1 mile upstream until April 10,
1918, when it was moved to point 480 feet below present location. No
determined relation between different datums.

DisCHARGE MEASUREMENTS.—Made from two-span bridge or by wading.

CHANNEL AND coNTROL—Bed composed of large boulders. Control 50 feet
downstream; apparently permanent. Left bank subject to overflow at
extreme high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.0 feet at
6 p. m. June 10-13 (discharge, 1,680 second-feet); minimum stage occurred
during winter.

1911-12; 1915-1921: Maximum discharge occurred in 1921; minimum
discharge. 6 second-feet April 1, 1915.

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

Diversions.—Prior to July 1, 1919, adjudicated diversions of 4.3 second-feet
from French Creeck; part above station not known.

RecuLATION.—Alternate melting and freezing of mountain snow causes diurnal
fluctuation during spring of year; no artificial regu&ation.

Accuracy.—Stage-discharge relation not permanent; rating curve fairly well
defined below 1, 400 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating
table except for period June 15 to September 30, when shifting-control
method was used. Records good except for periods of shifting control for
which they are fair.
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Discharge measurements of French Creek mear French, Wyo., during the year
ending Sept. 30, 1921

[Made by J. B. Spiegel]

Gage Dis-
Date height | charge
Feet Sec.ft.
R & T 2.50 1,180
July 20_. T S04 104

Daily discharge, in second-feet, of French Creek near French, Wyo., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Mar. | Apr. May | June | July | Aug. | Sept.
47 | 1,030 319 85 40
70 930 292 85 38
108 930 240 1. 70 37
108 980 215 56 38
152 | 1,230 215 56 35
152 | 1,180 170 38 37
1521 1,130 170 49 36
152 | 1,330 148 47 34
130 | 1, 148 42 34
130 | 1,480 126 38 34
108 | 1,480 130 . 38 32
108 | 1,480 130 47 32
108 1, 130 59 32
152 | 1,230 130 56 30
200 | 1,180 130 56 30
250 ) 1,130 152 56 31
302 | 1,080 132 56 29
302 980 118 49 29
275 790 105 49 29
275 465 94 49 29
250 472 175 49 30
302 472 108 52 30
330 510 200 56 30
305 437 200 49 28
430 437 152 43 28
430 444 86 40 29
502 444 70 40 29
615 338 56 37 29
745 376 38 37 29
880 314 38 37 29

1,030 (... 130 40 ...

Nore.~No gage-helght record Nov. 2, 3, 14-16, 20, 30; July 17-19; discharge interpolated.

Monthly discharge of French Creek neari gfmh, Wyo., for the year ending Sept. 30,

Discharge in second-feet

. Run-off in
Month ) acro-feet
Maximum | Minimum | Meéan

October - - 47 .19 26.8 1,650
47 38 38.3 2, 280
47 19 30.9 1,160
38 27 36.1 2,150
1,030 47 206 18, 200
1,480 314 905 53, 900
319 38 147 9,040
85 37 50. 4 3,100
150 03753 2o O 40 28 3L9 1, 900
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ENCAMPMENT RIVER AT ENCAMPMENT, WYO.

LocarioNn.—In sec. 6, T. 14 N., R. 83 W., at lower end of smelter grounds at
Encampment, Carbon County. Nearest tributary, North Fork, enters
1 mile above. .

DraINAGE AREA.—219 square miles (measured on base map of Wyoming; scale,
1:500,000).

Recorps avarLaBLE.—May 2, 1911, to October 31, 1912; May 29, 1915, to
September 30, 1921. State engineer maintained station at this point during
1913 and 1914.

Gage.—Chain gage on left bank at old tailing flume which crosses river; read by
Margaret Clements and Charles Dotson. Prior to June 6, 1912, gage was
175 feet downstream and, although referred to same datum, read approxi-
mately 1 foot lower, owing to slope of river.

DiscrArGE MBASURBEMENTS.—Made from cable 125 feet below gage or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and small boulders; shifts
at long intervals. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.5 feet at
4 p. m. May 29 (discharge, 4,660 second-feet); minimum stage occurred
during winter.

1911-12; 1915-1921: Maximum discharge occurred in 1921; minimum
stage, 3.40 feet July 24, 1919 (discharge, 3 second-feet).

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

Drversions.—Three large irrigation ditches divert water 1 mile above station.
Water also diverted below station. Prior to July 1, 1921, adjudicated
diversions from Encampment River amdunting to 78 second-feet.

ReguraTION.—Diurnal filuctuation during spring, caused by alternate melting .
and freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent. Two rating curves used:
One, from October 1 to November 12, well defined; other, from March 20 to
September 30, well defined below 3,000 second-feet. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table except as indicated in footnote to daily-discharge
table. Records good.

Discharge measurements of Encampment River at Encampment, Wyo., during the
year ending Sept. 30, 1921

Date Made by— hoss | olaege

R Feet Sec.ft.
Mar. 21 | P. V. Hodges 4.17 82
June 13 | J. B. Splegel 7.62 2,980
July 20 |..... do........ - -- 4.78 254
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Daily discharge, in second-feet, of Encamgment River at Encampment, Wyo., for the

year ending Sept. 30, 1921
Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.

72 42 162 | 2,920 940 138 41
43 56 222 1 2,760 780 138 40
20 82 375 610 780 1 40
36 91 490 760 | - 570 102 39
43 126 630 | 2,760 465 87 38
20 118 900 | 2,920 | 442 82 38
49 102 800 | 3,460 420 82 37
43 113 630 | 3,270 375 76 36
33 89 740 | 3,270 33 76 36
20 82 665 | 3, 33 185 35
46 N 91 570 | 3,660 335 87 34
33 T4 e 138 700 { 3,270 2056 72 34
43 113 630 | 3,270 335 56

- 20 DU I 138 820 | 2,920 336 82 32
40 . e-- 143 [ 1,030 | 3,080 365 76 3z
58 1381 1,340 | 2,610 355 42 31
{7 O O (R 126 | 1,560 | 2,180 316 24 30
{1 [ 102! 1,860 | 2,050 278 30 30
66 160 { 1,620 | 1,560 250 45 36
66 | oo 74 171 1,230 | 1,340 246 40 32
85 69 177 | 1,340 | 1,280 201 32 36
60 91 1 1,680 | 1,180 242 48 32
60 98 165 | 1,800 | 1,180 210 42 36
55 59 187 | 2,050 | 1,180 195 42 32
50 149 | 2,460 | 1,230 165 42

61 72 41| 2,610 { 1,200 152 45 30
74 91 133 2,760 | 1,270 138 36 30
78 91 133 | 3,270 200 138 42 28
55 91 143 | 4,060 | 1,130 91 42 27
66 72 152 | 4,260 1, 118 42 25
74 - 3,270 126 42 [oeoeo.

NoTte—No gage-height record Oct. 1, Agr‘ 24-26, May 7, June 26-30, Aug. 30-81, Sept. 1-17, 27-30; dis-
ch based on comparison with flow of Big Creek near Big Creek. Stage-discharge relation affected by
ice Oct. 21-25; discharge estimated.

Monthly discharge of Encampment River at Encampment, Wyo., for the year ending
Sept. 30, 1921 ;

Discharge in second-feet
Rup-off in
Month acre-feet
Meaximum | Minimum | Mean ’
OCODOE. o o oo oo e 78 2 52.1 3,200
74 46 60.7 1,440
98 59 77.4 1,840
177 42 125 7, 440
4,260 162 | 1,500 92, 200
3, 660 y 260 134, 000
940 9 333 20, 500
165 24 674 44, 400
41 25 83.7 2,010

JACK CREEK AT MATHESON RANCH, NEAR SARATOGA, WYO.

LocatioN.—In sec. 36, T. 17 N., R. 86 W., at Matheson ranch, 14 miles south~
west of Saratoga, Carbon County. Nearest tributary, North Jack Creek,
enters some distance below.

DRAINAGE AREA.—32 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE.—August 23, 1913, to September 19, 1917; April 20, 1919,
to September 30, 1921.
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Gage.—Vertical staff on left abutment of wagon bridge 1,000 feet below ranch
house; read by Miss Eva Frisby. Gage originally 200 feet above present
site; moved 800 feet farther upstream August 15, 1915, and used until June
13, 1917. No definite relation between datums.

DiscHARGE MEASUREMENTS.—Made from wagon bridge or by wading.

CHANNEL AND coNTrOL.—Bed composed of mud. Control is small rapids 100
feet downstream; fairly permanent. Banks subject to overflow at stage of
3.5 feet.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.4 feet at 10
a. m. June 10 (discharge, 330 second-feet); minimum discharge probably
occurred during winter.

1913-1917; 1919-1921: Maximum discharge occurred in 1921; minimum
discharge, creek dry August 18 to 23, 1919.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—Prior to July 1, 1921, adjudicated diversions of 102 second-feet
from Jack Creek, practxcs,lly all below station.

RecuLaTiON.—None.

Accuracy.—Stage-discharge relation fairly permanent. Rating curve well de-
fined below 60 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table
except as indicated in footnote to daily-discharge table. Records good ex-
cept during May and June, for which they are fair.

Discharge measurements of Jack Creek at Matheson ranch, near Saraloga, Wyo.,
during the year ending Sept. 30, 1921

[Made by J. B. Spiegel]

Gal Dis-
Date height | charge
Feet Sec.-ft.
June 14 ——- 4.10 270
715 S S EIN 1,37 26, 4

Daily discharge, in second-feet, of Jack Creek at Matheson ranch, near Saraloga,
Wyo., for the year ending Sept. 30, 1921

Day Oct. | May | June | July | Aug. | Sept. Day Oct. | May | June | July { Aug. | Sept.
215 62 27 (O | [ T . 10 96 | 200 34 9 5

.| 250 59 18 717 127 | 185 37 8 5

215 56 13 7 |l 18. - 147 | 165 3 9 (]

.| 218 47 14 6 i 19 139 | 131 34 8 5

250 | 47 10 61 20 o feeanes 96 99 23 8 7

185 32 14 71 21 - 123 99 23 7 6

7. 250 34 8 - 17 2N A 139 90 25 8 6
8.. 215 37 8 51 23 - 160 99 20 8 5
| SN PO I, 250 30 9 5| 24 ... 102 99 17 7 6
100 8 |oeeeee 250 30 12 6 || 25 e feeeea 185 | 107 15 7 6
) 5 SR, 3 I 165 30 10 LR | I SN N, 185 | 100 16 7 5
12 s 81 . 200 4 9 7 (S 200 94 17 7 5
13... 9 185 37 9 [ 3 I T IO 230 88 18 7 (]
4 10 59| 250 | - 44 15 6 i 20. .- 230 82 12 8 6
) 1 T 10 68 | 250 30 10 [ ] 1 I, A 250 75 16 6 6
31 215 | 13 R

Note.~No gage-height record June 26-30; discharge interpolated.
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Monthly discharge of Jack Creek at Matheson ranch, near Saratoga, Wyo., for the
year ending Sept. 30, 1921

Discharge in second-feet
Run-off in
Month , acre-feet

Maximum | Minimum | Mean

5,640
10, 100
930

345
18, 600

MEDICINE BOW RIVER NEAR MEDICINE BOW, WYO.

Location.—In sec. 7, T. 20 N., R. 79 W., at private bridge at Johnson ranch,
14 miles southwest of Medicine Bow, Carbon County. Nearest tributary,
Wagonhound Creek, enters 3- miles below.

DRAINAGE AREA.—178 square miles (measured on base map of Wyoming; scale,

© 1:500,000).

RECORDS AVAILABLE.—June 4, 1911, to November 30, 1912; May 5, 1915, to
September 30, 1917; May 1, 1919, to September 30, 1921. State engineer
maintained station at this point during 1913 and 1914.

Gage.—Vertical staff on downstream side of left abutment; read by Mrs. S. W.
Johnson. Gage used during 1911 and 1912 was 600 feet upstream and
referred to different datum.

Di1scEARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of gravel. Control is rifle of well-
compacted gravel and small boulders, 75 feet downstream; shifts at long
intervals. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year not recorded, as gage
was destroyed by high water; minimum stage probably occurred during
winter.

1911-1917; 1919-1921: Maximum stage recorded, 5.4 feet at 7.30 a. m.
June 23, 1917 (discharge, 2,810 second-feet); minimum discharge, no flow
at times in 1911, 1916, and 1919.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—Prior to July 1, 1921, ad]udlcated diversions of 208 second-feet
from Medicine Bow River above the station and 173 second-feet below.

RecuraTION—None.

Accuracy.—Stage-discharge relation not permanent. Two rating curves used:
One, used October 1 to May 31, fairly well defined below 1,000 second-feet;
other, used June 1 to September 30, well defined below 700 second-feet.
Gage read to hundredths twice daily. Daily discharge obtained by apply-
ing mean daily gage height to rating table, except as indicated in footnote to
table of daily discharge. Records fair October 1 to May 31 and good there-
after.
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Discharge measurements of Medicine Bow River near Medicine Bow, Wyo., during
the year ending Sept. 30, 1921

[Made by J. B. Spiegel]

. Gage Dis-
. Date height | charge
Feet Sec.-ft.
June 15. 3.92 1,110
Aug.30_.. 1.40 1

Daily discharge, in second-feet, of Medicine Bow River near Medicine Bow, Wyo.,
Jor the year ending Sept. 30, 1921

Day B Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
18 59 160 | 1,420 148 37 11
14 62 182 | 1,300 133 37 11
15 83 182 | 1,100 113 37 11
18 192 | 1,220 91 37 1
16 88 210 | 1,420 73 30 11
16 40 jooomeeos 66 210 | 1,260 51 28 11
16 F: 7/ . 44 230 | 1,260 55 4 11
18 37 44 250 | 1,540 53 20 11
14 34 . 50 286 | 1,220 46 19 1
14 34 59 345 | 1,340 34 19 11
14 76| 520 | 1,220 34 2% 1
19 87 286 | 1,540 20| 22 11
2 70 230 | 1,220 28 19 11
32 88 230 | 1,180 24 22 11
32 88 242 | 1,100 24 45 8
28 850 286 | 1,260 22 42 8
28 59 335 | 1,030 20 32 5
28 70 430 775 27 20 4
28 83 460 605 31 19 4
28 94 460 315 37 24 4
28 44 65 83 520 292 78 24 4
32 47 60 76 585 292 22 4

47 44 88 655 202 87 22 4
40 42 37 94 730 202 87 24 4
38 42 54 79 730 292 66 20 4
38 42 37 70 620 292 39 17 4
34 42 65 70 770 202 37 13 4
34 42 59 83 | 1,050 230 34 11 4
34 42 50 94| 1,130 169 28 12 14
34 “42 59 120 | 1,380 162 28 12 ‘ 4
40 |oeooe .. 50 1,420 26 ... q—
|
T

NoTE.—Stage-discharge relation affected by ice Nov. 24-30; discharge estimated. _Stage-discharge reiac
tion affected by shifting control June 1-8; discharge computed by indirect method. No gage-height record
June 10-14; discharge based on observer’s notes and comparison with fiow of French Creek near French
and North Platte Rlver at Saratoga.

Monthly discharge of Medicine Bow River near Medicine Bow, Wyo., for the ye‘ar
ending Sept. 30, 1921

Discharge in second-feet

Run-off in

Month - acre- feet

Maximum | Minimum [ Mean ‘
October. - 40 14 26.2 1,610
November. ...... 50 34 43.2 2, 570

March 13-31 125 37 64.3 2,

April 120 75.8 4,510
ay 1,420 160 494 30,400
June - N 1, 540 162 864 51, 400
July e m— e e emmeon e 148 55.3 3,400
............ 45 11 24.0 1,480
September emmmm——m—m———— 11 4 7.6 452
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SAGE CREEK ABOVE PATHFINDER RESERVOIR, WYO.

LocarioN.—In sec. 3, T. 26 N., R. 84 W., at footbridge at Vivion ranch, 25
miles above Pathfinder dam, Carbon County. No tributary between sta-
tion and mouth, 2 miles below.

DRAINAGE AREA.—182 square miles (measured on base map of Wyomirg; scale
1: 500,000).

RECORDS AvVAILABLE.—March 20, 1915, to September 30, 1921.

Gage.—Vertical staff on left bank, 5 feet above footbridge; read by Miss Chris—
tina Bennard.

DiscHARGE MEASUREMENTS.—Made from footbridge or by wading.

CHANNEL AND CONTROL.—Bed composed of boulders embedded in sand. Control
is rifle short distance below gage; shifts slightly. Banks are overflowed at
stage of 6.5 feet. .

EXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 2.70 feet at
6 p.m. May 18 (discharge, 92 second-feet); minimum discharge, no flow
July 6-8.

1915-1921: Maximum stage recorded, 6.5 feet, night of April 9, 1920, from:
high-water mark (discharge from extension of rating curve, 1,080 second-
feet); minimum discharge, no flow, in 1919 and 1921.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

DiversioNs.—Prior to July 1, 1921, adjudicated diversions of 15 second-feet from
Sage Creek, all abeve station, and 29 second-feet from tributaries above
mouth. '

ReguraTION.—None.

Accuracy.—Stage-disecharge relation not permanent. Rating curves well
defined. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table, except as indicated in
footnote to daily-discharge table. Records good.

Discharge measurements of Sage Creek above Pathfinder reservoir, Wyo., during the
year ending Sept. 30, 1921

Gage Dis-
Date Made by— hei?hn charge
Feet Sec.-ft.
Mar, 18 | P. V. Hodges.._.. e mmmmmmmmmmmmmeees—— - mm——————————— 2.26 39.8&
June 26 | J. B. 8piegel e - 1.32 a8
Aug. 24 |____. do e cmcmasan—m————— . 1.48 2.5

¢ Estimated.
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Daily discharge, in second-feet, of Sage Creek above Pathfinder reservozr, Wyo., for
the year ending Sept. 30, 1921

Day Oct, | Nov. { Mar. | Apr. | May | June | July | Aug. { 8Sept.

1.1 4.2 18 13 30 05 4.6 1.7

1.1 48| .o 220 171 30 .81 16 1.6

1.1 5.2 27 B! 32 .8 2.7 1.7

11 5.4 34 2| 26 . 2.6 1.5

1.1 6.6 37 18 28 .1 2.3 1.4

1.1 8.1 36 21| 29 .0 1.7 1.5

11 9.8 20 42 81 .0 1.7 1.3

1.1| 1 17 4“4 26 .0 15 1.2

1.1 14 46| 21 11 18 1.2

FUS T | N I 12 46| 18 .4 1.3 1.1

) ¥ U | I 15 38| 12 .6 .5 1.3

1.1 18 38 13 N .1 1.3

1.1 18 33| 12 .6 .5 1.0

1.1 IS 20 35 6.1 6.4] 30 1.2

1.1 21 33 80| 77 9.6 1.4

1.1 8 13 50| 17 13 6.1 L5

LI . 7.3 64 6.1 58 2.8 1.5

1.1 30| 10 84 4.4 3.2 2.6 1.5

2.0 49 9.6 b 61| 21 1.8 1.5

3.1 4| 16 67 9.6 11 1.8 1.5

3.1 22| 10 61 5.8 5.2 2.6 1.4

3.1 23 8.0 57 4.9 3.0 2.7 1.6

3.1 26 8.8 59 3.2 1.5 2.7 1.5

3.1 19| 15 62 2.0 1.2 2.4 1.6

3.1 17| 15 64 .1 .6 2.2 1.5

3.4 6.9 18| 19 58 N .6 1.7 1.5

b7 3.4 6.0 1| 22 50 1.0 .4 1.6 1.5
2 T 3.6 6.3 5] 16 48 1.4 .8 1.6 1.5
29 e 4.2 7.5 16| 13 42 .6 .8 1.7 1.8
30 e 4.8 7.5 4| 15 36 4 .2 1.6 1.5
... 4.0 12 foaes E 71 I .1 L7 |ocaee

NoTE.—Stage-discharge relation affected by ice Nov. 9-25, 29, and 30; discharge estimated. Braced
figure represents mean discharge for period indicated.

Monthly discharge of Sage Creek above Pathfinder reservoir, Wyo., for the year ending
Sept. 30, 1921

Discharge in second-feet

‘ . Run-oft
Month ] in acre-feet
Maximum | Minimum | Mean

4.8 1.1 2.06 127
11 4.2 7.41 440
49 11 22.5 625
37 7.3 17.5 1,040
84 13 4.5 2,740
32 .4 12,9 768
77 .0’ 5.03 309
30 .1 4,14 255

1.7 1.0 1.44 86

DEWEESE CREEK NEAR ALCOVA, WYO.

LocatioNn.—In sec. 18, T. 27 N., R. 84 W., at Weaver ranch, near entrance of
creek into Pathfinder reservoir, Carbon County.

DRAINAGE AREA.—41 square miles (measured on base map of Wyoming; scale,
1: 500,000).

RECORDS AVAILABLE.—March 4, 1917, to September 30, 1921.

DiversioNs.—Prior to July 1, 1921, adjudicated diversions of 4.4 second-feet
from Deweese Creek above station.

CoorE\nA’rIoN.——Complete records furnished by United States Bureau of Recla-
mation.
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Daily dzscharge, in second-feet, of Deweese Creek near Alcova, Wyo., for the period
Apr. 1 to Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
14 15 15 14 1 1 {16 caaaaae 14 15 16 3 1 1
7 14 15 14 1 1 17 14 15 16 3 1 -1
9 14 15 14 1 1918 11 15 16 2 1 1
11 14 15 14 1 119 18 15 16 2 1 1
12 14 15 14 1 T 200caccoaaas 16 15 14 2 1 1
14 14 26 14 1 1 15 15 14 2 1 1
15 14 21 14 1 1 14 15 14 2 1 2
16 14 15 14 1 1 14 15 14 2 1 1
14 14 15 14 1 1 14 15 14 1 1 1
12 14 18 14 1 1 14 15 14 1 1 1
12 14 18 4 1 1 14 15 14 1 1 1
14 16 16 4 1 1 20 15 14 1 1 1
15 19 16 3 1 1 15 15 14 1 1 1
16 14 16 3 1 1 15 15 14 1 1 1
18 14 16 3 1 1 15 %g 14 % % 1

Daily discharge of Deweese Creek near Alcova, Wyo., for the period Apr. I io Sept.
1

3

Discbarge in second-feet
Run-off
Month in acre-feet
Maximum | Minimum | Mean
20 7 14.1 839
19 14 14.8 910
26 14 15.6 928
14 1 5.9 363
1 1 1.0 61
1 1 1.0 60
................ 3,160

Nore.—Monthly means computed by U. 8. Geol. Survey.
SAND CREEK NEAR ALCOVA, WYO.

Locarion.—In sec. 25, T. 28 N., R. 85 W., at Weaver ranch, 20 miles southwest
of Alcova, Natrona County. No tributary between station and Pathfinder
reservoir, the flow line of which is half a mile below.

DRAINAGE AREA.—T70 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AvaIlLABLE.—April 1, 1915, to September 30, 1921.

Gage.—Vertical staff; read by Clarence Burch.

DiversioNs.—Prior to July 1, 1921, adjudicated diversions of 28 second-feet,
from Sand Creek, all above station.

REGULATION.—None.

CooreraTioN.—Complete records furnished by United States Bureau of Reclama-
tion.
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Daily discharge, in second-feet, of Sand Creek near Alcova, Wyo., for the period
Apr. 1 to Sept. 30, 1921

Day Apr. | May | June | July | Sept. Day Apr. | May | June | July| Sept.
] 5 12 [ TR 4 12 12 1
4 5 12 [ . 5 12 12 5 1
5 5 12 7 1 5 12 12 2 1
5 5 12 7 1 5 12 12 ... 1
5 12 12 7 1 5 12 12 ... 1
6 12 12 7 1 5 1
7 12 12 7 1 5 1
5 12 12 7 1 5 1
5 12 12 7 1 5 1
5 12 12 7 1 5 1
5 12 12 7 1 5 1
5 12 12 7 1 12 1
& 12 12 7 1 12 1
4 12 12 7 1 12 1
4 12 12 7 1 12 1

Nore.—No flow July 10 to Sept. 3.
Monthly discharge of Sand Creek near Alcova, Wyo., for the period Apr. 1 to Sept. 30,
1921

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

April__. - 12 4 59 351

ay. 12 5 11.1 682
June. s 12 7 1.2 666 -

July. 7 0 3.8 234

A 1 - 0 0 .0 0

September . - 1 0 .9 54

Theperiod. oo eaee - 1,990

NoTE.—Monthly means computed by U. 8. Geol. Survey.
SWEETWATER RIVER NEAR ALCOVA, WYO.

LocaArioN.—In sec. 17, T. 29 N., R. 86 W., at Schoonmaker ranch, 27 miles
west of Alcova, Natrona County. Backwater from Pathfinder reservoir
reaches point 5 miles below. Nearest tributary, Dry Creek, enters 6 miles
below. .

DRAINAGE AREA.—2,270 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AvVAILABLE.—August 28, 1913, to September 30, 1921.

Gace.—Vertical staff on left bank at old bridge abutment 200 feet above foot-
bridge; read by W. H. Grieve.

DiscHARGE MEASUREMENTS.—Made from footbridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel. Control is small rapids 25
feet downstream; shifts during high water. Banks are high and not subject
to overflow.

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

Diversions.—Prior to July 1, 1921, adjudicated diversions of 170 second-feet
from Sweetwater River, above the station. The original diversions below
the station have been inundated by the Pathfinder reservoir.

ReGULATION.—None.

CoopreraTION.—Complete records furnished by United States Bureau of Re-
clamation.
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Daily discharge, in second-feet, of Sweetwater River near Alcova, Wyo., for the
period Apr. 1 to Sept. 30, 1921

Day |[Apr.| May | June | July | Aug. | Sept. Day Apr.| May | June | July [ Aug. | Sept.
183 78 28 || 16.-_.-...] 224 616 | 1,130 96 59 39
170 26 . 607 | 1 98 52 45
165 72 31 1 1068 53 47
150 67 32 1 108 53 45
141 63 30 115 5 50
131 70 27 121 57 57
131 60 30 106 50 60
127 70 39 93 47 63
117 64 35 96 42 63
104 63 40 83 37 63
113 53 39 75 39 59
98 53 35 83 32 56
98 50 39 72 40 56
98 57 35 72 35 59
108 70 45 64 28 60

7% b I I—

Monthly discharge of Sweetwater River near Alcova, Wyo., for the period Apr.
1 to Sept. 30, 1921

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

120 252 15, 000
210 693 42, 600
224 979 300
64 110 760

26 5 3,
26 44.4 2,840
...................... 129, 000

NoTe.—Monthly means computed by U. 8. Geol. Survey.
HORSE CREEEK NEAR ALCOVA, WYO.

Locarien.—In sec. 22, T. 30 N., R. 85 W, at highway bridge near Bothwell ranch,
16 miles west of Alcova, Natrona County. No tributary between station
and Pathfinder reservoir, the flow line of which is half a mile below gage.

DRAINAGE AREA.—119 square miles (measured on base map of Wyoming; scale
1:500,000).

REcorps avarLaBrLe.—March 23, 1915, to September 30, 1921.

Gage.—Vertical staff located on right bank at downstream side of bridge; read
by S. A. Sanford.

DIscHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNBL AND cONTROL.—Bed composed of coarse gravel; control located a
short distance below gage.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—Prior to July 1, 1921, adjudicated diversions of 11 second-feet
from Horse Creek.

REguLAaTION.—None.

CooreErATION.—Complete records furnished by United States Bureau of Recla-
mation.
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Daily discharge, in second-feet, of Herse Creek near Alcova, Wyo., for the period
Apr. 1 to Sept. 30, 1921

@w
(]
g
g
«

Day Apr. |'May j Jupe | July | Aug. Apr. | May | June | July | Aug.| Sept.
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Monthly discharge of Horse Creek mear Alcova, Wyo., for the period Apr. 1 to
Sept. 30, 1921

Disch: in -f
ischarge in second-feet Run-of

Month in
Maximum | Minimum | Mean | 8Cre-feet

3 2 2.4 143

4 2 2.9 178

30 4 6.3 375

3 3 3.0 184

3 3 3.0 184

3 3 3.0 179

The period o 1, 240

NoTe.—Monthly means computed by U. 8. Geol. Survey.
CARYON CREEK NEAR ALCOVA, WYO.

Locarion.—In sec. 2, T. 28 N., R. 85 W, at Irvine ranch, 12 miles southwest of
Alcova, Natrona County. No tributary between station and Pathfinder
reservoir, the flow line of which is a mile below gage.

DRAINAGE AREA.—54 square miles (measured on base map of Wyoming; scale,
1:500,000).

REcorps avarnapLe.—April 1, 1915, to September 30, 1921.

Gaeg.—Vertical staff; read by F. J. Irvine.

. Diversions.—Prior to July 1, 1921, adjudicated diversions of 4.0 second-feet
from Canyon Creek, and 15 second-feet from tributaries entering above.

RecuraTiON.—None.

CooreraTiION.—Complete records furnished by United States Bureau of Re-
clamation.
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Daily discharge, in second-feet, of Canyon Creek near Alcova, Wyo., for the period
Apr. 1 to Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July { Aug. | Sept.
8 9 1 1 1 1 ] 4 1 1 1 1
7 7 1 1 2 1 5 5 1 1 1 1
8 7 1 1 1 1 4 5 1 1 1 1
9 7 1 1 1 1 4 4 1 1 1 1
9 4 1 1 1 1 4 3 4 1 1 1
9 4 1 1 1 1 b 2 1 1 1 1
8 7 2 1 1 1 5 1 1 1 1 1
8 11 1 1 1 1 [} 1 1 1 1 1
6 1Q 1 1 1 1 8 1 1 1 1 1
6 7 1 1 1 1 6 1 1 1 1 1
6 6 1 1 1 1 8 1 1 1 1 1
6 4 3 1 1 1 10 1 1 0 1 1
6 4 2 1 1 1 11 1 1 1 1 1
6 4 1 1 2 1 10 1 1 0 1 1
6 4 1 1 1 1 10 1 1 1 1 1

...... ) IR PO 0 1.

Monthly discharge of Canyon Creek near Alcova, Wyo., for the period Apr. 1 tc
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-foot
Maximum | Minimum | Mean
. o) o £ 11 4 7.0 417
MAY o mmaen 11 1 4.1 252
June. ... - - 4 1 1.2 7
July._.. e 1 (1] .9 55
August. e ——e 2 1 1.1 68
September._._.__.___._ - 1 1 1.0 60
BN T30 0753 5 10T SRR ORI U NUNSRS 923

NoTe.—Monthly means computed by U. S. Geol. Survey.
BATES CREEK NEAR CASPER, WYO.

LocatioN.—In see. 12, T. 31 N., R. 82 W., near mouth of creek, 21 miles south-
west of Casper, Natrona County.

DRAINAGE AREA.—383 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE.—April 10, 1916, to September 30, 1921.
Diversions.—Prior to July 1, 1921, adjudicated diversions of 74 second-fee®
from Bates Creek and 26 second-feet from tributaries, all above station.
CooprErATION.—Complete records furnished by United States Bureau of Recla-

mation.
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Daily discharge, tn second-feet, of Bates Creek near Casper, Wyo., for the period
Apr. 1 to Sept. 30, 1921

Day Apr. | May | June July Day Apr. | May | June | July

Note.—No flow May 21 to June 11, June 29 to July 14, and July 17 to Sept. 30.

Monihly discharge of Bates Creek near Casper, Wyo., for the period Apr. 1 to Sept.

2

Discharge in second-feet
Run-off
Month in acre-feet
Maximum | Minimum | Mean
74 2 16.7 994
200 0 46.3 2,850
425 0 16.9 1,010
83 [} 3.6 221
Augus! 0 0 0 [
September. .- 0 0 0 0
The period.. .o oco o cicceemecceccec e feccmccmcce e ccacccmea | ne e 5,080

NoTE.—Monthly means computed by U. 8. Geol. S8urvey.
DEER CREEK AT GLENROCK, WYO.

LocatioN.—In sec. 4, T. 33 N., R. 75 W., near mouth of creek .at Glenrock,
Converse County.

DRAINAGE AREA.—216 square miles (revised measurement on map in Bulletin
626).

RECORDS AVAILABLE.—April 11, 1916, to September 30, 1921.
Diversions.—Prior to July 1, 1921, adjudicated diversions of 49 second-feet
from Deer Creek and 45 second-feet from tributaries, all above station.
CooperaTION.—Complete records furnished by United States Bureau of Recla=

mation.
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Daily discharge, in second-feet, of Deer Creek at Glenrock, Wyo., for the period
Apr. 1 to Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. * Day Apr. | May | June | July | Aug. | Sept.
239 1 1 1 301 83 1 1 1
285 | 164 1 1 1 285 71 1 1 1
301 | 205 1 1 1 285 51 1 1 1
239 | 164 1 1 1 254 61 1 1 1
266 | 106 1 1 1 314 47 3 1 1
346 71 1 1 1 330 40 3 1 1
360 56 1 1 1 219 66 1 1 1
450 56 1 1 1 131 44 1 1 1
480 98 1 1 1 122 33 1 1 1
435 51 1 1 1 131 40 1 1 1
405 36 1 1 1 131 24 1 1 1
4201 33 1 1 1 114 19 1 1 1
346 33 1 1 1 122 11 1 1 1
330 90 1 1 1 12 19 1 1 1
285§ 122 1 1 1 27 8 1 1 1

40 1. 1 ) N I

Monthly discharge of Deer Creek at Glenvock, Wyo., for the period Apr. 1 to Sept.

30, 1921
Discharge in second-feet
Run-off
Month in acre-feet
. Maximum | Minimum | Mean
314 “f 164 9,760
480 12 258 15, 800
205 8 65.3 3, 890
3 1 1.1
1 1 1.0 61
1 1 1.0 60
........ - 20, 7200

Note.——Monthly means computed by U. 8. Geol. Survey.
BOXELDER CREEK NEAR CAREYHURST, WYO.

LocaTion.—In sec. 7, T. 33 N., R. 73 W., near mouth of creek, 114 miles east of
Careyhurst, Converse County.

DRAINAGE AREA.—202 square miles (revised measurement on map in Bulletin
626). .

RECORDS AVAILABLE.—May 17 to October 31, 1911; April 9, 1916, to Septembex
30, 1921.

Diversions.—Prior to July 1, 1921, adjudicated diversions of 80 second-feet
from Bozxelder Creek, and 52 second-feet from tributaries, all above station.

CooreEraTioN.—Complete records furnished by United States Bureau ot
Reclamation. '
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-~

Daily discharge, in second-fect, of Boxelder Creek near Careyhurst, Wyo., for the
pertod Apr. 1 to Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
23 § 111 | 129 14 5 5 5 5
231 111 | 297 14 ] ] 5. 5
31} 111 65 14 5 5 9 5
65| 171 5 14 5 5 9 5
31| 195 31 14 5 5 9 5
23| 195 23 9 5 5 5 5
23| 297 9 9 b 3 i 5 5
23 | 397 5 9 5 5 5 5
23 | 384 14 9 5 5 5 5
23 | 371 9 9 ] 5 5 5
23 | 346 5 9 5 5 5 5
23| 321 5 5 ] 5 5 5
23 | 246 5 5 5 5 5 5
31| 246 31 b 5 5 5 5
80 | 246 31 5 5 5 g 5

Monthly discharge of Bozelder Creek near Careyhurst, Wyo., for the period Apr. 1 te
Sept. 30, 1921

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

111 23 52.4 3,120
397 111 265 16, 300

297 5 42.0 2,
111 5 14.2 873
August..._._ 9 5 5.4 332
September. . ... e 5 5 50 298
The period. - oo m e el 23, 400

NoTE.—Monthly means computed by U. 8. Geol. Survey.
LA PRELE CREEK NEAR DOUGLAS, WYO.

LocaTioNn.—In sec. 6, T. 31 N., R. 73 W., just above high-water line of La Prele
reservoir, 16 miles southwest of Douglas, Converse County. Nearest -
tributary, an unnamed stream 1 mile above.

DRAINAGE AREA.—146 square miles (revised measurement on map in Bulletin
626).

REcorDs AVAILABLE.—August 25, 1919, to September 30, 1921.

Gage.—Gurley water-stage recorder on right bank; inspected by Wayne
Kennedy.

DisCEARGE MEASUREMENTS.—Made from cable 50 feet below gage or by wading.

CHANNEL AND CONTROL.—Bed composed of well-compacted sand and gravel,
Low-water control, concrete slab 114 feet wide near cable; high-water
control is rapids 150 feet downstream; should be permanent. Banks will
be overflowed at stage of 6 feet, but entire flow passes under cable.

EXTREMES oF DIsCHARGE.—Maximum stage during year from water-stage
recorder, 8.5 feet at 11 p. m. May 25 (discharge, 570 second-feet); minimum
stage from water-stage recorder, 3.38 feet 8 a. m. to 4 p. m. September 3
(discharge, 1.4 second-feet).

1919-1921: Maximum stage from high-water mark, 11.4 feet May 11,
1920 (discharge from extension of rating curve, 1,220 second-feet) ; minimum
stage, 3.29 feet on October 2, 1919 (discharge, 0.4 second-foot).



246 SURFACE WATER SUPPLY, 1921, PART VI

Ice.—Stage-discharge relation affected by ice.

DiversioNs.—Prior to July 1, 1921, adjudicated diversions of 42 sezond-feet
from La Prele Creek above station, and 36 second-feet below.

ReaguLaTION.—None.

Accuracy.—Stage-discharge relation permanent except as affected by ice.
Rating curve fairly well defined below 600 second-feet. Operation of water-
stage recorder fairly satisfactory. Daily discharge ascertained by applying
to rating table mean daily gage height obtained by inspection of recorder
graph, except as explained in footnote to table of daily discharge. Records
good, except during winter period, for which they are fair.

CoopreEraTION.—Field data furnished by Douglas Reservoirs Co. Check meas-~
urements made by United States Geological Survey.

Discharge measurements of La Prele Creek near Douglas, Wyo., during the year
. ending Sept. 30, 1921

Gage Dis-
Date Made by— height | charge

Feet See.-ft.
10.0

Jan. 11 | Spiegel and Roush a4,07
Apr. 6 | F.M. Roush_.._.__ 4.04 . 5
July 14 { Hodges and Roush 3.52 4.7

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of La Prele Creek near Douglas, Wyo., for the year
ending Sept. 30, 1921 -

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
39| 86| 7.0 l 9 17 124 114 15 8.3 16
3.9 10 6.3 10 17 124 92 ( 13 12 15
86| 80| 67 10 20| 124 92| 12 9.7 1.4
86| 86 15 28 | 129 80| 12 8,3 2.0
86| 86 18 33| 140 65| 11 7.0 2.0

13
9.3| 8.6 16 2| 145 67| 93| 7.0 2.0
9.3| 8.4 16 22| 212 65 86| 6.7 1.7
9.3{ 82 13 16 19 205 64| 83| 6.3 1.7
9.7| 8.0 3 15 18| 186 56| 60| 6.3 1.6
47| 80 15 18| 162 51| 44| 50 16
47] 80 15 22| 140 43 37| 42 16
50| 8.0 14 22| 134 0| 3.7, 3.9 17
47| 80 14 21| 123 35| 3.4| 3.4 17
5.0 9.0 14 26 114 31 4.4 4.7 1.8
47| 10 18 201 115 20| 83| 4.2 1.8
4.4{ 10 18 2% | 123 34| 44| 3.4 1.9
3.9 9.3 21 129 27| 50| 3.4 2.0
3.9 9.3 Lo12 29 35| 145 2| 17 32| -a1
42 o7 38 40| 162 8| 26 3.0 2.1
47| 8.6 9 18 45| 150 431 13 3.0 2.0
44| 86 12 | s0| 15| 41| 10 30| 18
44| 89 16 60 | 121 37| 93| 30 2.1
4.4 8.0 15 90 129 32 7.6 3.0 2.1
5.0 8.3 10 14 70 340 28 6.7 3.0 2.1
50| 86 13 60| 319 26| 15 3.0 2.9
50| 83 13 50| 355 25| 16 3.0 2.9
50| 7.6 8 13 40| 250 24| 11 2.8 2.9
50| 7.3 1 50| 187 24| 97 25 2.9
6.0| 7.0 15 90| 178 26| 83| 23 2.7
7.3 7.0 16| 134 148 19 7.3] 20 2.5
8.0 16 134 6.0 20 |cceee.-

Nore.—No gage-height record Nov. 6~12, 28, Mar. 27-31, Apr. 1, 17-22, 24-29, May 20-21, June 4, 26,
Aug. 21, 27, Sept. 11-17, discharge interpolated, except for days in April, for which discharge is based on.
climatalogic records. Stage-discharge relation affected by ice Nov. 13-15, 290-30, Dec, 4 to Feb. 26; discharge:
based on temperature and gage-height records, and one discharge measurement. Braced figures show
mean discharge for periods indicated.
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Monihly discharge of La Prele Creek mnear Douglas, Wyo., for the year ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month — acre-feet
Maximum | Minimum | Mean

October.__.__..__. I - 9.7 3.9 5.83 358
NOVember - - oo 10.0 7.0 8.48 505
December.. .. . J N I 8.1 498
......... 12.3 756
___________ 11.8 855
38 9.0 16.2 996
134 17 40.3 2,400
355 114 167 ! 10, 300
114 19 46.3 2,760
26 3.4 9. 53 586
12 2.0 4. 60 283
2.9 1.4 2.02 120
355 14 21.9 20, 200

WAGON HOUND CREEK NEAR LABONTE, WYO.

LocaTtioN.—In sec. 16, T. 31 N., R. 71 W., at Eastman ranch, near mouth of
creek, 3 miles east of Labonte, Converse County.

DRAINAGE AREA.—125 square miles (revised measurement on map in Bulletin
626).

RECORDS AVAILABLE.—April 11, 1916, to September 30, 1921.

DiversioNs.—Prior to July 1, 1921, adjudicated diversions of 25 second-feet
from Wagon Hound Creek and 12 second-feet from tributaries, all above
station.

CooreraTION.—Complete records furnished by United States Bureau of Recla-
mation.

Daily discharge, in second-feet, of Wagon Hound Creek near Labonte, Wyo., for the
period Apr. 1 to Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.

) S 3| 121 25 5 1 1 3 5 25 1 1 1
2 eeen 3| 154 25 5 1 1 3 5 25 1 1 1
kO, 3| 107 39 5 1 1 3 5 25 1 1 1
L S 4 44 37 5 1 1 3 5 25 1 1 1
[ I 5 29 25 5 1 1 1 5 25 1 1 1
[ 5 29 25 5 1 1 9 5 19 1 1 1
i S 5 23 79 5 1 1 7 5 19 1 1 1
- S, 3 35 97 1 1 1 8 13 13 1 1 1
[ N, 3 27 35 1 1 1 22 37 11 1 1 1
100 coan 3 25 41 1 1 1 41 61 11 1 1 1
) ) 3 19 37 1 1 1 44 | 367 11 79 1 1
120 ... 3 13 31 1 1 1 4 88 11 1 1 1
) & T 3 5 25 1 1 1 49 46 11 1 1 1
) V- S, 3 5 25 1 1 1 49 35 7 1 1 1
15 ] 3 [ 25 1 1 1 72 25 7 1 1 1
25 1 ) 3 F———"

NoTE.—Monthly means computed by U. S. Geol. Survey.
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Monthly discharge of Wagon Hound Creek mear Labonte, Wyo., for the period
Apr. 1 to Sept. 30, 1921

Discharge in second-feet

Month Run-off in
acre-feet

Maximum | Minimum [ Mean

April 72 1 13.8 821
E:) 367 5 44.3 2,720
June.....__ 97 7 27.2 1,620
July. 79 1 4.4 2711
August. 1 1 1.0 61
September 1 1 Lo 60
The period. oo o e 5, 550

LABONTE CREEK NEAR LABONTE, WYO.

LocaTion.—In sec. 15, T. 31 N., R. 71 W, at Soden ranch, near mouth of creek,
2 miles east of Labonte, Converse County.

DrAINAGE AREA.—303 square miles (revised measurement on map in Bulletin
626).

REcorDps aAvaiLABLE.~—April 12, 1916, to September 30, 1921.

DriversioNs.—Prior to July 1, 1921, adjudicated diversions of 43 second-feet
from Labonte Creek and 16 second-feet from tributaries, all above station.

CooreraTioN.—Complete records furnished by United States Bureau of Recla-
mation.

Daily discharge, in second-feet, of Labonte Creek near Labonte, Wyo., for the period
Apr. 1 to Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. |Sept.
37| 247 115 31 14 9 146 99 12 12 9
37 | 241 92 31 12 9 168 92 25 6 9
43 | 241 99 25 12 9 168 92 25 6 9
43 | 241 | 105 16 12 9 145 83 25 6 9
51| 241 105 12 12 9 135 83 25 6 9
73| 275 99 12 12 9 124 83 23 6 9
63| 305 | 124 12 12 9 124 83 19 6 9
59 | 411 79 12 12 9 145 83 16 6 9
51 | 411 83 12 12 9 358 63 16 6 9
51 | 384 83 12 12 9 384 55 16 6 9
511 358 86 12 12 9 305 47 16 6 9
51| 305 83 12 12 9 223 43 16 6 9
51 | 241 86 12 12 9 168 31 16 3 9
55 | 185 99 12 12 9 145 31 16 3 9

145 92 51 12 9 124 31 16 6 9
124 16 [ 7 [R—

Monthly discharge of Labonte Creek near Labonte, Wyo., for the period Apr. 1 to
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
305 37 123 7,320
411 124 233 14, 300
124 31 81.0 4,820
51 12 18.5 1,140
14 3 9.0 553
9 9 9.0 536
- 28, 700

NoOTE.—Monthly means computed by U, 8. Geol. Survey.
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HORSESHOE CREEK NEAR GLENDO, WYO.

Locarion.—In sec. 26, T. 29 N., R. 68 W., at Hauf ranch, near mouth of creek,
4 miles southeast of Glendo, Platte County.

DrAINAGE AREA.—203 square miles (measured on base map of Wyoming; scale,
1: 500,000).

RECORDS AvVAILABLE.—April 16, 1916, to September 30, 1919; April 1 to Septem-
ber 30, 1921.

Diversions.—Prior to July 1, 1921, adjudicated diversions of 86 second-feet
from Horseshoe Creek and 6 second-feet from tributaries, all above station.

CoorerarioN.—Complete records furnished by United States Bureau of Reclama-
tion.

Daily discharge, in second-feet, of Horseshoe Creek near Glendo, Wyo., for the period
Apr. 1 to Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. [ May { June | July | Aug. | Sept.
127 o7 55 22 1 1 2 88 88 17 1 1
12| 83} 128 22 1 1 28| 88 88 7 1 1
12 151 17 1 1 55 79 88 1 1 1
12 97 1 128 17 1 1 55 79 88 1 1 1
12| 107 88 17 1 1 62 62 88 1 1 1
7| 1281 151 17 1 1 62 56 79 1 1 1
71 1281 151 12 1 1 71 41 79 1 1 1
12 151 | 740 7 1 1 79 41 71 1 1 1
12| 151 216 1 1 79| 230 71 1 1 1
17 | 139} 202 3 1 1 88 | 202 71 1 1 1
12| 128 | 151 1 1 1 88 | 189 62 1 1 1
17 1281 151 1 1 1 88| 118 55 1 1 1
28| 118 | 128 1 1 1 97 88 55 1 1 1
22| 107 | 128 1 1 1 97 71 47 1 1 1
17 107 118 41 1 1 97 gg 35 % % 1

Monthly discharge of Horseshoe Creek near Glendo, Wyo., for the period Apr. I to
Sept. 30, 1921

Discharge in second-feet
Month Run-off

in acre-feet
Maximum| Minimum {| Mean

April..__. 97 7 42.8 2, 550
LY £ 230 41 107 6,
June._ - 740 35 125 7,440
July.o_.._. 41 1 7.2
Avgust.._____._.__ - 1 1 1.0 61
Beptember. . e —————— 1 1 1.0 60
The period. .. - 17,100

NoTE.—Monthly means computed by U. 8. Geol. Survey.
COTTONWOOD CREEK NEAR WENDOVER, WYO.

LocatioN.—In sec. 16, T. 27 N., R. 67 W., near mouth of creek, 114 miles south
of Wendover, Platte County.

DRAINAGE AREA.—159 square miles (revised measurement on map in Bulletin
626).

RECORDS AVAILABLE.—April 19, 1916, to September 30, 1921.

Diversions.—Prior to July 1, 1921, adjudicated diversions of 32 second-feet
from Cottonwood Creek and 4 second-feet from tributaries, all above station.

CooreraTioN.—Complete records furnished by United States Bureau of Recla~
mation.

100120—25f{—wsp 526——17
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Daily discharge, in second-feet, of Cottonwood Creek near Wendover, Wyo., for the
period Apr. 1 to Sept. 30, 1921

Day Apr. | May | June | July | Aug. | Sept. Day Apr. | May | June | July | Aug. | Sept.
3 2 93 9 1 3 2 3| 207 3 1 7
3 2 37 7 1 3 2 3| 118 3 1 T
2 21 207 5 1 3 2 3 74 3 1 7
2 2 82 5 1 4 2 3| 107 3 1 7
1 2| 118 5 1 4 2 3 93 3 1 T
1 2| 131 & 1 4 2 3 91 3 2 7
1 2| 1M 5 1 5 2 3 91 3 2 7
1 2| 427 5 1 b 2 3 91 3 2 T
1 2| 217 2 1 7 2 3 79 3 2 7
2 2| 154 2 1 6 2 3 46 1 2 T
2 2| 122 2 1 [} 2 3 46 1 2 T
2 2 118 2 1 6 2 3 43 1 2 7
2 3] 109" 2 1 7 2 3 36 1 2 7
2 3 91 2 1 7 2 3 23 1 2 7
2 3 86 4 1 7 2 3 12 1 2 7

184 |...... 1 b2 .

Monthly discharge of Cottonwood Creek near Wendover, Wyo., for the period Apr. 1
to Sept. 30, 1921 .

Discharge in second-feet
Run-oft
Month in acre-feet
Maximum | Minimum | Mean

3 1 L9 n3

184 2 8.5 523.

427 12 13 6, 720+

9 1 3.1 191

2 1 1.4 86

7 3 6.1 363

[N PRI IR 8, 000

NoTtE.—Monthly means computed by U. 8. Geol. Survey.
LARAMIE RIVER NEAR GLENDEVEY, COLO.

LocatioN.—In SW. 1 see. 25, T. 10 N., R. 76 W., at highway bridge 3 miles
east of Glendevey, Larimer County. Nearest tributary, Nunn Creek,
enters just above station.

DRAINAGE AREA.—101 square miles (measured on topographic map).

RECORDS AVAILABLE.—June 24, 1904, to October 31, 1905; August 18, 1910, to
October 19, 1913; April 11 to September 30, 1916; April 26, 1919, to Septem-
ber 30, 1921. Records for 1914, 1915, 1917, and 1918 published by State
engineer.

Gage.—Bristol float-type water-stage recorder installed April 26, 1919, at right.
bridge pier to replace Bristol pressure gage used previously; inspected by
E. L. Farnham.

DISCHARGE MEASUREMENTS.—Made from four-span bridge or by wading.

CHANNEL® AND CONTROL.—Bed composed of boulders and sand. Control is
boulder riffle just below bridge; shifts at long intervals.

EXTREMES OF DISCHARGE.—Maximum stage during year not recorded, water-
stage recorder not operating. Minimum discharge occurred during winter.

1904-1905; 1910-1921: Maximum stage recorded, 5.0 feet on June 1,
1914 (discharge, 1,380 second-feet); minimum stage recorded, 1.5 feet on
February 14-15, 1911 (discharge, 5 second-feet).

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued

during winter.
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Diversions.—Court decrees for diversion of 49 second-feet from Laramie River
and 545 second-feet from tributaries entering above. Of the latter amount
400 second-feet represent diversions into Cache la Poudre basin through
Skyline ditch. In addition, the United States Supreme Court has granted
a decree for an annual diversion of 15,500 acre-feet throughithe Laramie-
Poudre tunnel for use in the Greeley-Poudre Irrigation District. During
1921 a total of 25,100 acre-feet ‘were diverted into Cache la Poudre basin:
ReguraTion.—None.
Accuracy.—Stage-discharge relation not permanent. Two rating curves used:
One, October 1 to June 10 and August 11 to September 30 well defined
below 1,000 second-feet; other, June 11 to August 10 well defined between
200 and 1,000 second-feet. Operation of water-stage recorder satisfactory
except during June. Daily discharge ascertained by applying to rating
table mean daily gage height obtained by inspection of recorder graph,
except as indicated in footnote to table of daily discharge. Records good,
except during June, for which they are fair.

Discharge measurements of Laramie River near Glendevey, Colo., during the year
ending Sept. 30, 1921

- Gage Dis- — Gage | Dis-
Date Made by height | charge || Date Made by height | charge
Feet | Sec.-ft. Feet | Sec.-ft.
May 2| P.V.Hodges.......... 1.55 71 || Aug. 11 | W, T. Blighte_______. 1.35 57
June 11 | J. B. Spiegel... | 400 920 || Sept. 5 [ J. B. Spiegel.....__.__. 1.20 40
30 {-eee- {6 o S 2.41 265
& State hydrographer.

Dasly discharge, in second-feet, of Laramie River near Glendevey, Colo., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
31 52 610 266 110 53
31 78 588 266 104 44
31 92 565 233 86 44
33 111 214 77 40
32 1 542 207 70 39
29 147 520 189 64 37
27 172 805 173 62 36
24 145 830 167 60 39
24 135 850 167 62 37
21 127 880 158 76 34
22 125 162 65 3t
23 149 945 160 62 29
27 164 895 163 67 27
30 162 960 158 26
29 194 | 1,020 149 91 25
34 6 23 208 | 1,000 149 65 29
27 6 16 222 700 144 53 30
26 6 17 262 700 167 48 30
26 6 22 246 600 149 47 33
28 6 26 222 500 128 50 30
29 6 26 251 450 114 45 26
24 9 271 279 425 133 45 23
24 6 47 312 450 189 60 24
20 6 46 350 400 147 52 28
21 7 31 359 350 119 49 31
23 6 30 27 327 325 104 46 31
22 8 27 26 417 300 85 43 30
20 6 29 26 508 290 77 39 290
22 6 26 26 520 280 71 35 29
22 6 2 36 565 275 67 45 29
20 - 20 655 |- 73 49 | ...

Nore.—No gage-height record Nov. 4-6, 18-20, Apr. 8-9, June 8-10, 14-24, 26-29; discharge based on
comparison with flow of Laramie River at Jelm and Woods, Wyo. Stage-discharge relation affected by
ice Oct. 27, 30-31, Nov. 1-2; discharge interpolated. Shifting-control method used July 23 to Aug. 31.
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Monthly~discharge of Laramie River near Glendevey, Colo., for the year ending
Sept. 30, 1921

Discharge in secon
ge in second-feet Run-off
Month in acre-
Mazximum | Minimum| Mean foet
OCtObDer o - oo e am——ee 34 20 25.9 1, 590
November. .. e 20 6 8.7 518
March 20-31. - e 37 20 20.4 700
April 47 16 27.8 1, 650
ay. 655 52 15, 200
June. 1,020 275 619 36, 800
July. 266 67 153 9,410
August___ 110 35 615 y
September 53 23 32.4 1,930

LARAMIE RIVER NEAR JELM, WYO.

Location.—In sec. 15, T. 12 N., R. 77 W., just below highway bridge at Bos-
well ranch, a quarter of a mile below Colorado- Wyoming line, 4 miles south
of old Jelm, Albany County. Stuck Creek enters 1 mile upstream.

DRAINAGE AREA.—297 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 7, 1911, to September 30, 1921. From June 22,
1904, to October 31, 1905, station maintained at Decker’s ranch, half a
mile south of State line. Records at two stations comparable, as there are
no tributaries or diversions of importance between them.

Gacee.—Friez water-stage recorder on right bank 30 feet below bridge; inspected
by Mrs. C. D. Oviatt. Recorder moved September 4, 1921, from middle
pier of bridge, where it had been located since April 26, 1919. Datum un-
changed since station was established.

DISCHARGE MEASUREMENTS.—Made from two-span bridge or by wading.

CHANNEL AND CcONTROL.—Bed composed of gravel. Control a short distance
downstream; shifts slightly at long intervals. Left bank is overflowed at
gage height 3.0 feet; flow passes through three well-defined high-water
channels.

EXTREMES OF DISCHARGE.—Maximum stage during year not recorded, water-
stage recorder not in operation; minimum discharge occurred during winter.

1904-1905; 1911-1921: Maximum stage, 4.2 feet at noon June 8, 1920,
from high-water mark (discharge, 3,840 second-feet); minimum discharge
occurred during winter.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

DrversioNs.—Between station near Glendevey and this station, court decrees
for diversion of 292 second-feet from Laramie River, and 329 second-feet
from intervening tributaries.

REGULATION.— Diurnal fluctuation during spring caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent. Rafing curve used June
9 to July 9 well defined between 1,000 and 3,000 second-feet. Curve used
for remainder of year well defined. Operation of water-stage recorder
satisfactory except for periods of missing gage heights. Daily discharge
ascertained by applying to rating table mean daily gage height obtained by
inspection of recorder graph, except as indicated in footnote to table of
daily discharge. Records good except for June and July, for which they
are fair.
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Discharge measurements of Laramie River near Jelm, Wyo., during the year ending
Sept. 30, 1921

Gage | Dis- - Gage | Dis-
Date Made by— height | charge Date Made by height | charge
Sec.-ft. Feet | Sec.-ft.
May 1 121 || July 22 | J. B. Spiegel . _........ 1.59 222
June 11 2,020 i Aug. 11 } W.T. Blight_.________. 1.28 129
30 561 || Sept. 3 | J. B. Spiegel. . oooeoc-n 115 92
Daily discharge, in second-feet, of Laramie River near Jelm, Wyo., for the year
ending Sept. 30, 1921
Day Oct. | Apr. | May | June | July | Aug. | Sept.
57 124 | 1,620 542 163 u
55 | oomee- 148 | 1,520 524 199
53 |-eeees 179 | 1,470 530 173 97
13 . 218 | 1,500 536 154 82
55 |-oomeeos 250 | 1,540 465 131 76
53 |.. 278 | 1,560 407 108 70
55 |oeoee- 347 | 1,750 380 102 62
53 |oomees 318 | 2,160 356 97
53 |ooooo- 288 | 1,990 344 95 62
55 | - 267 | 2,010 344 118 61
[ 260 | 2,030 340 121 61
66 |- oo 281 | 2,030 340 9 61
75 |oooaee- 307 | 2,020 330 202 56
(3 I—— 343 | 2,000 320 170 54
71| 384 | 2,150 310 242 50
[ 430 | 2,100 154 49
66 470 | 1,600 270 116 49
1 597 | 1,600 384 o7 56
67 |-oemee- 611 | 1,410 209 93 76
73 |l 506 | 1,090 250 102 62
64 |ocmene 566 863 25 97 55
62 |- ooee- 668 792 253 95 50
60 |- _———- 780 800 355 108 49
55 | ceene 930 809 267 118 49
55 oo 940 818 208 108 54
58 |oeoceee 80| 716 192 97 55
56 |-ameen 940 614 176 84 54
54 | oo 1,330 626 157 78 52
54 | . 1,410 632 147 99 52
54 82| 1,500 602 131 86 50
52 1,600 {ooooeeo 131 97 |oeeee
L ]

Notg.—No gage-height record Oct. 24-31, May 8, June 12-14, 16, 17, 26, July 3, 10-15,'Sept. 17-18; dis-
charge based on comparison with flow at neighboring stations. Shifting-control method used April 30jto

May 3, June 4-8, 21-30, July 1-9.

Monthly discharge of Laramie River mear Jelm, Wyo., for the year ending Sept.
21

gl

Discharge in second-feet Run-off
Month mfacre-
Maximum | Minimum | Mean oot
(7017 ) T - 75 52 59,7 3, 670
MY e mmme 1, 600 124 584 35,900
JUDC . o oo e o 2,160 602 | 1,410 83, 900
St e — mloom o
7, 564

September 111 49 62.4 3,710
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LARAMIE RIVER AND PIONEER CANAL NEAR WOODS, WYO.

LocatioN.—In see. 36, T. 14 N., R. 77 W., at diversion dam for Pioneer canal,
2 miles from Woods post office, Albany County. Nearest important tribu-
tary, Fox Creek, enters 3 miles above.

DRAINAGE AREA.—409 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AvAILABLE.—April 16 to December 31, 1912; October 1, 1914, to Sep-
tember 30, 1921. For 1913 and 1914 records published by State engineer.
From July 1, 1890, to June 30, 1892, April 12, 1896, to September 30, 1900,
and May 7 to November 11, 1911, a station was maintained at Woods
Landing in see. 11, T. 13 N., R. 77 W. Records not directly comparable,
as Fox Creek enters between, and a few small ditches divert water.

GaGE.—Bristol float-type water-stage recorder installed May 8, 1920, to re-
place Bristol pressure gage, whose datum is crest of dam; inspected by
employee of Laramie Water Co. Gage was moved September 23, 1915, to
upper wingwall of head gates, and although actually above canal intake,
it still indicates flow over dam, as it is in pool formed by diversion dam.
Gage originally at left end of dam just below Pioneer canal head gates.
Chain gage in Pioneer canal is located at Johnson bridge, 114 miles below
intake; read by employee of Laramie Water Co.

DIsCHARGE MEASUREMENTS.— Made from cable, 2,000 feet above dam. Measure-
ments of Pioneer canal made at Johnson Bridge and this quantity is sub-
tracted from flow at cable to determine flow at diversion dam.

CHANNEL AND coNTroL.—Gage is in pool formed by concrete diversion dam 2
feet high. Control is dam and is permanent. Banks are high and will
not be overflowed. Bed of canal eomposed of shale which changes some-
what; control is conerete drop, 1 mile downstream.

EXTREMES OF DISCHARGE.—Laramie River: Maximum stage during year from
water-stage recorder, 3.75 feet at 2 p. m. June 16 (discharge, 2,680 second-
feet); minimum discharge occurred during winter.

Pioneer canal: Maximum stage recorded, 2.76 feet June 17 (discharge,
222 second-feet); minimum discharge, canal dry except for small amount of
leakage through head gates.

1912-1921: Maximum stage recorded 4.4 feet from 8 a. m. to noon June
23, 1917 (river discharge, 3,310 second-feet; combined discharge, 3,820
second-feet); combined minimum discharge occurred during winter.

Pioneer canal: Maximum sta.ge recorded, 5.8 feet June 19, 1917 (dis-
charge, 818 second-feet); minimum dlscharge canal dry except for small
amount of leakage through head gates.

Ice.—Stage-discharge relation affected by ice; records discontinued during
winter.

Di1vErsions.—By decree of district court dated December 27, 1912, adjudicated
diversions of approximately 10 second-feet from Laramie River between
the State line and Pioneer dam, exclusive of the Pioneer canal, which has
rights for 282 second-feet. Enlargement of Pioneer canal has storage
rights of 68,500 acre-feet in Lake Hattie.

REeauLaTion.—None, as pond above dam is too small to have any appreciable
effect on flow. Operation of canal head gates affects discharge over dam.

Accuracy.—Laramie River station: Stage-discharge relation permanent.
Rating curve well defined. Operation of water-stage recorder satisfactory
except as indicated in footnote to daily-discharge table. Daily discharge
ascertained by applying to rating table mean daily gage height obtained by
inspection of recorder graph. Records excellent except for periods when
recorder was out of order, for which they are fair.

Pioneer canal station: Gage-height record fragmentary. Daily discharge
approximate.
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Discharge measurements of Laramie River mear Woods, Wyo., during the year
ending Sept. 30, 1921

Date Made by— ggg& cl’fm‘sée
Feet Sec.-ft.

Apr. 30 | P. V. Hodges 0.54 127
Sopt. 5| J. B. SDIOGel ool .31 51

NoTE.—See paragraph on “Discharge measurements.”

Daily discharge, in second-feet, of Laramie River near Woods, Wyo., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June { July | Aug. | Sept.
153 | 1,920 434 125 90
185 | 1,830 392 173 93
226 | 1,780 372 153 81
327 { 1,740 345 138 71
419 | 1,700 412 118 53
499 | 1,650 284 110 42
600 | 1,850 247 102 40
514 | 1,800 208 100 33
448 | 2,010 185 104 35
412 | 2,100 173 115 35
358 | 2,100 181 135 35
378 | 2,100 185 125 26
462 | 2,010 185 200 20
530 | 1,920 203 185 17
600 | 2,010 181 242 15
720 | 2,370 181 145 15
800 | 1,920 217 99 19
1,000 | 1,850 280 81 19
1,040 | 1,650 345 7 2

880 | 1,120 231 73 28

960 920 181 81 22
1, 000 800 180 81 20
1,160 760 202 47 22
1,380 720 242 103 22
1,470 760 165 90 22
1, 250 720 153 78 31
1, 250 6800 138 60 31
1, 650 600 128 55 31
1, 740 545 111 b5 30
1,780 492 105 93 30
1,920 |-cooo-—- 108 ({30 P -

NoTte.—No gage-height record June 8, July 18, Aug. 6-14, Sept. 28-30; discharge based on comparison
with flow of Laramie River near Jelm.

Monthly discharge of Laramie River near Woods, Wyo., for the year ending Sept.

30, 1921
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum { Mean

October.._. 76 31 55.0 3,380
November-. . 102 48 2.7 4,330
December 1-11 e 93 58 64.0 1,400
March 11-31 ——- 96 44 69.1 2, 880
ATl e 177 48 91.3 5,430
ay. 1,920 153 842 51, 800
June.__. 2,370 492 | 1,460 86, 900
July e mmemmscememememmeemaee——memcemame————— 434 105 225 13, 800
AUGUSY. oo iceeceacmamaan] 242 47 110 6, 760
September. 93 15 35.1 2,090
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Discharge measurements of Pioneer canal near Woods, Wyo., during the year ending
Sept. 30, 1921

- Gage Dis-
Date Made by height | charge

Feet Sec.-ft.
12.4

Apr. 30 | P. V. Hodges...... 0.68
June 10 [ J. B. Spiegel oooueo oo iann 1.85 93
S N - do.. 1.18 32

Daily discharge, in second-feet, of Pioneer canal near Woods, Wyo., for the year
ending Sept. 30, 1921

Day Oct. | Apr May | June | July | Aug. | Sept.

12 7 109 53 36

12 109 53 34

13 ek 108 52 33

13 92 108 52 32

13 90 107 51 32

14 88 105 51 30

14 88 105 50 28

14 90 105 50 28

15 92 105 49 24

15 96 105 49 22

15 92 105 48 20

40 97 105 48 18

40 200 105 47 16

40 200 105 47 14

41 220 105 46 14

16 42 230 105 43 14

17... - 44 222 106 40 14

18 ——— evmecealaae—n——— 46 220 105 40 16

PRI AN A, 47 180 105 40 18
e 10 47 150 60 40
- - 47 120 60 39

....... 47 116 60 39 19

48 114 60 39 19

..... - 48 112 58 39 18

[ 7 I 48 112 56 39 18

. 49 112 56 39 17

PR 49 111 56 38 16

. 90 111 55 38 16

........... 85 110 55 37 15

——— 12 80 110 54 37 14

6 - 77 54 1 A —

NoTteE.—Gage read Oct. 3, 25, 31, Aé)r. 1,9, 20, 30, May 11, 14, 19, 21, 27, June 2, 3, 9-12, 17, 24, July$, 6, 12,
19, 22, 25, Aug. 15, 17, 24, 31, Sept. 3, 5, 16, 20. Discharge for periods when gage was not read based on
study of gage-height graph of Laramies River near Woods, and observer’s notes. Shifting-control method
used during August and Seéptember.

Monihly discharge of Pioneer canal near Woods, Wyo., for the year ending Sept.

30, 1921
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

April @10 595
May - 90 12 38.9
June._ 230 e 127 7, 560
July. 109 54 86.9 5,340
ABgUSt oo e ———— 5 37 44. 2,720
September..... 36 14 21.1 1,

The period... 19, 900

@ Estimated.
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Combined monthly discharge of Laramie River and Pioneer canal near Woods, Wyo.,
for the year ending Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. - . 82 37 610 3,750
NOVOMDOT .. - oo e e aem 108 54 8.7 4,680
December 1-11__. - 99 64 70.0 1,530
Mareh 11-83 . e - 105 53 78. 3,250
April - 225 60 101 6, 010
May - 2,030 230 881 54, 200
June... - - 2,480 546 | 1,590 94, 600
July - J R, 543 159 312 19, 200
August, - 288 86 154 9,470
September_ ... eaeeaes ——— 127 29 56. 2 3,340

Nore.—Canal gates closed in October. A leakage of 6 second-feet assumed for October, November,
and December, and of 9 second-feet for March.

LARANIE RIVER AT TWO RIVERS, WYO.

LocarioNn.—In sec. 5, T. 17 N., R. 74 W., at highway bridge at Two Rivers,
Albany County. Nearest tributary, Little Laramie River, enters a quarter
of a mile below.

DRAINAGE AREA.—1,290 square miles (measured on base map of Wyoming,
scale 1: 500,000).

RECORDS AvVAILABLE.—May 6, 1911, to October 31, 1912; October 1, 1913, to
September 30, 1921. Station maintained by State engineer during 1913 and
1914.

Gage.—Friez water-stage recorder on left bank installed May 2, 1920, 45 feet
downstream from bridge and site of Bristol gage used from 1915 to 1919.
Datum unchanged since 1915. Gage used in 1912 was referred to datum
0.74 foot lower. Gage on left bank 400 feet above bridge used during 1913
and 1914.

DiISCHARGE MEASUREMENTS.—Made from cable 350 feet above gage.

CHANNEL AND cONTRoL.—Bed of stream composed of sand and gravel; shifting.
No well-defined control. Banks are high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 6.15 feet on June 17 (discharge, 2,340 second-feet); minimum stage
probably occurred during winter.

1911-1921: Maximum stage recorded, 6.4 feet June 22, 1917 (discharge,
2,600 second-feet); minimum discharge, zero, September 22 to 25, 1911.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

DiversioNs.—By decree of district court dated December 27, 1912, adjudicated
diversions of 414 second-feet from Laramie River between this station and
station near Woods.

RrecuraTion.—Operation of ditches above station affects low-water flow.

Accuracy.—Stage-discharge relation not permanent. Two rating curves used;
each well defined below 1,000 second-feet. Operation of water-stage recorder
satisfactory except for days shown in footnote to daily-discharge table.
Mean daily gage height obtained by inspection of recorder graph. Daily
discharge ascertained by applying mean daily gage height to rating table
except for days of missing record or when indirect method was used. Rec-
ords good except for days with no gage-height record and during period
of high water, for which they are fair.

100120—25t—wsp 526—18
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Discharge measurements of Laramie River at Two Rivers, Wyo., during the year
ending Sept. 30, 1921

Date Made by— h(i?ggl?t c]]]);:"ge Date Made by— h(i?g%t cl%g.ge
Feet | SecHft. Feet | Secft.

Apr. 5| J.B.Spiegel. . ........ 1.20 62 (| July 1| J.B.Spiegel__.._.__.__ 2.85 442

May 6| P.V, Hodges...oo..... 1.53 131 || Sept. 2 {..... L [ T, 125 81

June 9| J.B. Spiegel_...._..... 5.70 1,630

Daily discharge, in second-feet, of Laramie River at Two Rivers, Wyo., for the year

ending Sept. 30, 1921
Day Oct. Apr. | May | June | July | Aug. { Sept.

80 35 96 | 1,740 450 185 84
79 40 941 1, 400 185 84.
77 45 101 | 1,820 362 196 81
74 50 A11 | 1,800 350 192 89
74 61 131 1,780 350 188 81
71 72 165 | 1,740 350 185 78
69 87 218 | 1,700 338 185 74
71 113 269 [ 1,650 312 175 70
71 67 302 | 1,620 276 165 67
69 74 271 1, 700 264 147 64
67 79 248 | 1,940 264 135 61
71 84 242 1, 253 129 58
72 89 223 | 1,860 242 133 53
63 92 228 | 1,860 230 133 46
45 103 264 | 2,120 242 143 43
58 100 293 | 2,030 253 153 38
82 100 325 | 2,150 242 179 37
91 96 375 | 2,100 253 161 36
89 111 425 | 2,000 264 145 36
89 115 510 | 1,800 264 134 35
91 111 540 | 1,700 270 | © 122 37
98 111 910 | 1,350 300 111 42
94 101 540 910 300 107 42
94 98 620 740 270 103 40
92 103 740 660 250 103 36
86 121 860 620 240 105 35
84 123 820 580 230 100 34
77 121 800 540 218 94 35
74 111 1, 000 510 196 87 36
72 98 | 1,500 480 185 84 36
55 |- 1,650 185 84 |oceeeaoo

Nore.—No gage heights Apr. 1-4, 11-12, May 27-31, June 1-8, 17-20, July 21-26, Aug. 4-5, 20-21; discharge
based on study of flow of Laramie River near Woods, Wyo. Discharge June 9-16 computed by shifting-

control method.

Monthly discharge of Laramie River ai Two Rivers, Wyo., for the year ending Sept.
30, 1921

0,
Discharge in second-feet
Month e Run-off in
acre-feet
Maximum | Minimum | Mean
October. 98 45 76.7 4,720
April. 123 35 90.4 5, 380
May..... . O, 1, 650 94 480 29, 500
June. - .- 2, 150 480 | 1,510 89, 800
July ... - e ——ane 450 185 278 17,100
August e cmememeccmeecceeeme———— 19 84 140 8,610
September. .. . 89 s o4 52.9 3,150
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LARAMIE RIVER AT FORT LARAMIE, WYO.

LocatroNn.—At highway bridge in sec. 28, T. 26 N., R. 64 W., at Fort Laramie,
Goshen County. No tributary of importance between station and mouth,
114 miles below.

DRAINAGE AREA.—4,580 square miles (measured on base map of Wyoming;
scale, 1:500,000).

RECORDS AVAILABLE.—April 4, 1915, to September 30, 1921.

Gage.—Vertical staff; read by W. J. Waitman.

DISCHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL aND coNTROL.—No data.

EXTREMES OF DISCHARGE.—Data not available.

Ice—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

DrverstoNs.—By decree of district court dated December 27, 1912, adjudicated
diversions of 905 second-feet between station at Two Rivers and Fort
Laramie.

RecuraTion.—Flow regulated by Wheatland reservoir located 70 miles up-
stream in main channel of river having a capacity of 110,000 acre-feet.
Stored water from reservoir diverted from river a few miles below reservoir.

CooreEraTiON.—Complete records furnished by United States Bureau of Recla-
mation.

Daily discharge, in second-feel, of Laramie River at Fort Laramie, Wyo., for the
period Apr. 1 to Sept. 30, 1921

Day Apr. | May| June | July | Aug. | Sept. Day Apr. | May| June | July | Aug.| Sept.
177 | 154 203 | 460 | 105 45 | 16 .. ____ 112 241 1,780 323 | 105 45
158 | 154 248 | 386 | 140 45 117 . 112 | 229 1,860 { 242 | 105 45
158 | 140 202 | 386 [ 140 45 || 18 ... 112 | 2291, 242 | 105 45
150 | 140 319 | 752 | 140 20 {19 .. 109 | 203 | 1,940 | 187 | 105 20
150 | 140 308 | 386 | 140 20 )] 200 ... 107 | 203 | 1,940 | 187 45 20
140 | 140 339 | 323 | 105 200021 .. 150 | 203 | 1,860 | 187 45 20
140 } 150 504 | 2421 105 20 || 22.______._ 192 | 203 | 1,860 | 140 45 20
136 | 150 912 | 187 | 105 45 || 23 ......- 180 | 177 | 1,860 | 105 45 20
128 ¢ 345 1,550 | 187 [ 105 45 || 4. ... 180 | 177 {1,790 | 105 45 20
117 | 393 1,790 | 187 | 105 45 {| 26 ..o .. 180 | 177 | 1,700 | 242 45 | 20
117 383 | 1,820 | 187 45 20 |} 26- . oo 195 | 446 | 1,700 | 140 45 20
112 | 3837 | 1,790 | 187 45 20 1| 27 ... 195 | 393 992 | 105 45 20
112 | 298 | 1,790 | 386 45 45 || 280 coaea.s 195 | 292 752 | 1056 45 20
112 | 264 | 1,700 | 187 45 45 || 29.._._.__ 177 | 292 507 | 106 72 8
112 | 264 | 1,700, 187 45 45 || 30 154 | 275 460 | 140 45 8

23 DR 203 [veee-- 140 | 45| ...

s Nore.—Quantities for June changed slightly to conform to computation rules used by the U. 8. Geol.
urvey. .
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Monthly discharge of Laramie River at Fort Laramie, Wyo., for the period Apr. 1
to Sept. 30, 1921

Discharge in second-feet
Month Run-of in

acre-feet
Maximum | Minimum | Mean
April - —— - 195 107 146 8, 699
D 446 140 239 14, 700
JUD - - e 1, 940 203 | 1,280 76,200
July_ .o-_ 752 105 236 14, 500
Awngust ... _________ - 140 45 77.5 4,770
September. ______._ ... 45 8 29,2 1,740
The Perioq. . et | mm | e mm e mm 121, 000

LITTLE LARAMIE RIVER NEAR FILMORE, WYO.

Location.—In sec. 9, T. 15 N., R. 77 W., at private bridge at May ranch, 134
miles south of Filmore, Albany County. No tributary of importance
between station and junction of North, Middle, and South forks, 4 miles
above.

DRAINAGE AREA.—155 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AvAILABLE.—July 5, 1902, to August 15, 1903; May 14, 1911, to October
31, 1912; April 1, 1915, to September 30, 1921. State engineer maintained
station at this point during 1913 and 1914.

Gaee.—Vertical staff on downstream side of left abutment; read by Claude
May. Gage used since April 1. 1915, referred to datum 0.21 foot lower
than gage at same location used during 1911 and 1912.

DiscHARGE MEASUREMENTS.— Made from single-span bridge or by wading.

CHANNEL AND CoNTROL.—Bed composed of coarse gravel and small boulders;
slightly shifting at long intervals. No well-defined control. During high
water there is flow through channel around right end of bridge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.6 feet at
6 p. m. June 7 (discharge, 1,880 second-feet); minimum stage, 0.64 foot at
8 a. m. and 6 p. m. September 28 (discharge, 23 second-feet).

1902, 1903, 1911-1913, 1915-1921: Maximum stage recorded, 4.85 feet
at 7 a. m. June 14, 1918 (discharge, 1,920 second-feet); minimum stage,
0.25 foot, September 19, 20, 1913 (discharge, 1 second-foot).

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

Drvepsions.—Prior to July 1, 1921, adjudicated diversions of 43 second-feet
from Little Laramie above station and 254 second-feet from tributaries
entering above, '

ReguraTiON.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 1,800 second-feet. Gage read to hundredths twice daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table except
for short intervals in November when stage-discharge relation was affected
by ice; discharge interpolated. Records good.

The following discharge measurement was made by J. B. Spiegel:
June 10: Gage height, 4.05 feet; discharge, 1,440 second-feet.
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Daily discharge, in second-feet, of Litile Laramie River near Filmore, Wyo., for the
year ending Sept. 30, 1921

Day . Oct. | Nov. | Mar, | Apr., | May | June | July | Aug. | Sept.
39 44 | 33 66| 1,170 306 122 42
37 46 |.ooo._ 33 621 1,170 300 152 40
37 42 (. 34 63| 1,100 296 122 38
34 40 .. 37 721 1,170 289 101 37
34 41 . 40 86 | 1,240 266 104 37
34 42 |eee. 37 105 | 1,320 235 96 35
33 42 oo 37 126 | 1,640 232 99 35
33 [ 3 O TR 34 122} 1,100 230 107 33
34| . 40 |..o_... 34 116 | 1,400 220 113 31
38 I I 36 97| L400| 182 99 31
40 1 3 . 39 93 | 1,240 172 93 31
40 33 |ocemeas 40 96 | 1,320 180 79 30
41 32 40 88 | 1,240 212 89 2
46 34 oo 37 93 | 1,240 190 85 28
49 36 45 36 102 | 1,400 208 93 27
42 42 45 33 136 | 1,100 208 79 27
40 42 45 50 158 960 182 68 27
39 41 48 84 232 960 172 56 b4
37 41 45 76 232 960 168 59 27
39 43 39 51 195 585 161 73 26
38 43 36 4 220 568 170 68 27
36 42 36 40 260 480 240 58 26
34 41 38 40 310 530 165 73 26
35 43 36 56 435 480 168 58 26
36 42 33 60 558 480 143 54 26
34 40 33 47 480 480 124 47 24
34 42 34 48 505 412 122 48 24
38 40 35 50 700 390 124 45 23
40 38 36 72 960 370 120 44 b
44 36 35 82 1,030 330 101 46 A
4 33 1, 100 - 1056 44 |ocen.. .

Nore.—Stage-discharge relation affected by ice Nov. 3-5, 9, 12-15,'and 28-30; discharge interpolated.

Monthly discharge of Little Laramie River near Filmore, Wyo., for the year ending
Sept. 30, 1921

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean

October 49 33 37.9 2,330
NOVeMDer .« .e oo e m e am e ammmaan 46 32 40.1 2, 390
March 15-31 48 33 38.2 1, 290
Apri 84 33 46.0 2, 740
1,100 62 287 17,600
1,640 330 941 56, 000
306 101 193 11, 900
gus 152 44 79.7 4,900
September.... 42 23 20.8 1,760
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LITTLE LARAMIE RIVER AT TWO RIVERS, WYO.

LocaTioN.—On line between secs. 5 and 6, T. 17 N., R. 74 W., at highway bridge
half a mile south of Two Rivers, Albany County. No tributary between
station and mouth, half a mile below. ’

DraAINAGE AREA.—310 square miles (measured on base map of Wyoming; scale,
1: 500,000).

REcorps AvarLsBLE~—May 6, 1911, to October 31, 1912; October 1, 1913, to
September 30, 1921. State engineer maintained station at this point during
1913.

Gage.—Stevens water-stage recorder installed May 4, 1921, at site and datum
of Bristol gage used previously. Gage used-during 1913 and 1914 was 400
feet downstream and referred to different datum.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of sand and gravel; shifting at long
intervals. No well-defined control. Banks not subject to overflow, except
during extremely high water.

ExXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 6.2 feet at 4 p. m., June 15 (discharge, 1,550 second-feet); mini-
mum discharge, 2 second-feet September 25, 26, 28-30.

1911-1921: Maximum discharge, 1,740 second-feet on June 4, 1914;
minimum discharge, zero, as river frequently becomes dry in the fall, due
to irrigation above.

Ice.—Stage-discharge relation seriously affected by ice; observations discontinued
during the winter.

Diversions.—Prior to July 1, 1921, adjudicated diversions from Little Laramie
River of 422 second-feet between station near Filmore and this station;
none below station.

ReauLaTION.—None.

Accuracy.—Stage-discharge relation changed during high water of May and
June. Rating curve used to May 26 is well defined below 1,400 second-feet;
that used after is well defined below 150 second-feet. Operation of water-
stage recorder fairly satisfactory. Mean daily gage height obtained by in-
spection of recorder graph. Daily discharge ascertained by applying mean
daily gage height to rating table except as indicated in footnote to table of
daily discharge. Records fair.

.

Discharge measurements of Little Laramie River at Two Rivers, Wyo., durimg the
year ending Sept. 30, 1921

Date Made by— nonk® | chaze || Date Made by— Do | e
Feet | Sec.-ft. Feet | Sec.-ft.
Apr. 5| J.B.Spiegel._.___.____ 2.16 43.1 || July 1| J.B.Spiegel.. . ......_ 3. 14 112
May 4| P.V.Hodges.._....._. 1.92 16.6 || Sept. 2 |...... s (s T, 2.16 11
June 9 | J.B.Spiegel . _........_ 6.00 | 1,360
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Daily discharge, in second-feet, of Liltle Laramie River at Two Rivers, Wyo., for
the year ending Sept. 30, 1921

Day Qct. | Nov. { May | June | July | Aug. { Sept.
9 13 960 107 31 7
7 13| 1,050 84 33 9
8 13| 1,150 57 33 12
8 13| 1,220 63 33 10
8 13| 1,280 92 23 8
7 6 14 1,320 100 13 9
9 28 | 1,320 70 10 10
7 33| 1,310 51 7 10
4 5 301 1,28 41 10 10
5 27| 1,000 37 22 10
/% IR 20 | 1,000 33 28 8
[ 1 T 4| 1,000 37 27 7
7 14| 1,000 41 26 7
12 14§ 1,000 46 27 7
28 Jeccmoaos 15| 1,370 46 33 []
L PR - 22 21 16| 1,280 63 37 []
1T e ———————— 32 feccaoann 17 | 1,280 57 33 5
18_ 29 18 | 1,200 63 22 5
19. Py I, 19 950 70 13 4
- il 19 20 700 77 10 4
- 19 oo 17 480 57 16 4
17 16 375 70 3
16 joeaeas 17 315 141 23 3
..... 15 27 262 123 29 3
..... 14 fa 48 238 123 31 2
13 90 212 100 27 2
12 250 212 70 23 3
- - 11 400 190 51 21 2
10 570 160 37 19 2
10 |- 700 132 31 16 2
6 830 .- 28 10 jooeaee

¥ Nore.—No gage heights Oct. 23-28, May 14, 13-18, 27-31, June 1-8, 18-20, Aug. 5, 21, Sept. 12-18; dis-
charge for days of missing gage heights in May and June based on comparison of flow of Little Laramie
near Filmore; for those in October, August, and September, interpolated. Discharge June 9-17 computed
by shifting-control method.

Monthly discharge of Little Laramie River at Two Rivers, Wyo., for the year ending
Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acro-feot
Mazimum | Minimum | Mean
October. 32 4 12.7 781
MY e oo e e cccam e mcc e e 830 13 107 6, 580
June 1,370 132 842 50, 100
...... 141 28 66.6 4,100
______ 37 7 22.8 1, 400
September. ..o eemcaenae 12 2 6.0 357

NORTH LARAMIE RIVER NEAR WHEATLAND, WYO.

LocaTtion.—In see. 2, T. 25 N., R. 70 W., a quarter of a mile above head gate
of North Laramie Land Co.’s ditch and 18 miles northwest of Wheatland.
Platte County. No tributary of importance within 10 miles of station.

DRAINAGE AREA.—366 square miles (measured on base map of Wyoming, scale
1:500,000).

RECORDS AVAILABLE.—November 6, 1914, to September 30, 1921.

Gaae.—Stevens water-stage recorder installed March 7, 1918, and referred to
datum of previous gage; inspected by Sam Wilson.

DisCHARGE MEASUREMENTS.—Made from cable near gage or by wading.

CHANNEL AND coNTROL.—Bed composed of sand and gravel. Control 40 feet
downstream at rapids which are permanent.
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" EXTREMES OF DISCHARGE.—Maximum stage during year not known, as recorder
did not operate during period of highest water. Minimum stage probably
occurred during winter.

1915-1921: Maximum stage, 6.2 feet on April 7, 1920, from high-water
mark (discharge from extension of rating curve, 3,020 second-feet) ; minimum
discharge, no flow during greater part of July, August, and September 1919.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—Prior to July 1, 1921, adjudicated diversions of 37 second-feet
“from North Laramie River, above station, and 27 second-feet below.

RequLAaTION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 1,000 second-feet. Operation of water-stage recorder satisfactory for
short periods. Mean daily gage height obtained by inspection of recorder
graph. Daily discharge ascertained by applying mean daily gage height to
rating table, except as explained in footnote to table of daily dischdrge.
Records fair.

CoorErATION.—Gage-height record furnished by North Laramie Land Co.

Discharge measurements of North Laramie River near Wheatland, Wyo., during the
year ending Sept. 30, 1921

[Made by P. V. Hodges]

Gage Dis-
Date height charge

. Feet Sec.-ft.
May 6. PR 1.94 173
July 1..aooo- .40 64

‘Daily discharge, in second-feet, of North Laramie River near Wheatland, Wyo.,
for the year ending Sept. 30, 1921

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.
33 160 200 68 40
34 160 190 63 40
33 160 180 57 40
30 160 275 55 41
34 165 200 55 42
49 180 200 56 38
53 266 190 56 39
47 376 500 57 34
39 485 900 50 38
30 485 500 50 34
28 408 400 74 30
26 352 300 74 27
36 316 200 74 23
40 296 200 74 23
55 281 400 81 23
43| 20| 600 78 22 16-
72 245 300 75 21
100 233 200 66
129 233 300 49 20
158 206 200 46 36
152 178 188 43 38
129 180 170 41 38
155 172 152 42 33
160 188 136 42 28
168 186 122 42 22
165 184 108 42 16
170 182 104 42 11
170 180 95 41 9
175 180 83 41 9
180 160 i 41 9

200 41 | I IO

NoteE.—No gage heights Apr. 17-18, 27-30, May 1-5, 20, 25~27, 20-31, June 1-3, 5~20, July 5-7, 13-14, 16,.
26~30, Aug. 10-11, 24-26, 29-31; discharge based on weather records and observer’s notes.
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Monthly discharge of North Laramie River near Wheatland, Wyo., for the year
ending Sept. 30, 1921

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

October.. . 10 615
November...... 1 PO 12 714
Aprit .. i 180 26 89.7 5,340
MY e 485 160 240 14, 800
June i 900 77 256 15, 200
B 2 81 41 55.4 3,410
August 42 8 27.6 1, 690
September. - oo emecccoccieneen 10 595

Nore.—Mean monthly discharge for October and November estimated; for September, based on a study
of flow of La Prele Creek near Douglas and observer’s notes.

CHUGWATER CREEK AT CHUGWATER, WYO.

Locarron.—In sec., 31, T. 21 N., R. 66 W., 300 feet above highway bridge, half
a mile from railroad.station at Chugwater, Platte County. No tributary
within several miles.

DRAINAGE AREA.—359 square miles (measured on base map of Wyoming; scale,
1:500,000).

RECORDS AVAILABLE.—May 22, 1911, to November 6, 1912; January 1, 1915,
to September 30, 1921, when station was discontinued. State engineer
maintained station at this point during 1913 and 1914.

Gace.—Chain on left bank 300 feet above bridge, installed April 6, 1916, at same
datum and location as vertical staff used previously; read by C. D. Smith.
Prior to February 6, 1912, gage was on bridge and referred to different
datum.

DisCHARGE MEASUREMENTS.—Made from single-span bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of sand which is shifting. No well-
defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.2 feet at
4 p. m. July 31 (discharge, 169 second-feet); minimum stage, 1.10 feet from
July 10 to 13 (discharge, 3.8 second-feet.)

1911-1921: Maximum stage recorded, 4.5 feet at 8 a. m., Sept. 4, 1915
(discharge, 350 second-feet); minimum discharge, zero, for several days
during 1913.

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

DiversioNs.—Prior to July 1, 1921, adjudicated diversions from Chugwater
Creek of 75 second-feet above station, and 98 second-feet below.

RecGuLATION.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
below 50 second-feet. Gage read to hundredths twice daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table,
except as explained in footnote to table of daily discharge. Records fair.

Discharge measurements of Chugwater Creek at Chugwater, Wyo., during the year
ending Sept. 30, 1921

Date Made by— ‘ hg‘{" ¥ chl})z?ée Date Made by— hgiaﬁft chlg;sg'e
Feet | Sec.ft. Feet | Secft.

Jan. 18 | J. B. Spiegel . ooeoeon .. 1,40 15.5 || July 16 | P. V. HodgeS-ceurecunx 1.46 13.9
May 6| P.V.Hodges.umuu oo 1.37 1.2 16 |oeeoe (4 1) R, 146 12.7




266 SURFACE WATER SUPPLY, 1921, PART VI

Daily discharge, in second-feet, of Chugwater Creek at Chugwater, Wyo., for the
year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
13 11 13 9.5 13 361 27 12 13 861 91 12
13 0] 26 7.5 14 381 25 12 8.6 16 7.7
13 11 18 8.3 13 39| 23 12 16 8.6 16 7.2
13 23! 14 9.2 13 381 20 12 22 7.2] 18 7.7
13 2t 12 9.0 11 431 19 12 19 59| 13 9.2
13 20| 11 8.0 11 511 17 12 1% 59| 12 9.2
13 20| 11 9.0 10 511 17 12 17 59 9.8 9.2
13 20| 16 11 11 50 | 16 13 151 4.9 8.9 8.6
13 16 | 15 11 10 431 15 18 30 4.9 8.6 8.0
13 10| 14 11 14 431 13 17 38 4.1 7.0 8.0
13 9| 14 10 17 4| 12 13 30 4.1 43 7.5
13 8] 16 11 21 46 | 12 11 4 41] 28 7.5
14 9 7.7 11 23 46 | 11 10 21 4.1 53 7.5
16 10 751 11 25 451 10 9.5 26| 70 71 7.2
15 10 80| 12 20 44 9.5 9.5 40 | 40 38 7.0
15 16 89| 13 13 45| 9.21 9.2 36| 12 22 7.0
14 24 8.3 15 12 46 9.8 10 * 197 10 19 7.0
14 21 95| 15 13 461 10 10 17 8,61 18 7.0
15 19 85| 18 13 46 | 10 9.2 16 8.0} 14 7.0
15 16 80| 16 13 47| 11 9.8 19 2.7 12 7.0
16 15 80| 14 12 50| 10 9.8 15 751 10 8.4
16 16 86| 12 15 . 44 11 10 14 7.0 9.2 6.4
16 19 83| 12 20 401 11 10 13 7.0 8.3 6.4
16 20 83} 10 25 39| 11 11 13 7.0 8.3 6.4
16 20 85| 11 30 35| 12 15 13 7.0 9.8 6.4
16 161 10 11 36| 12 15 2 701 7.7 6.4
16 19 10 12 33} 13 16 13 6.4 7.7 6.4
16 151 12 13 31 13 16 117 15 7.2 6.4
16 13] 13 12 29| 13 16 10 7.7 8.0 6.4
15 9] 14 11 201 12 16 7.0} 20 6.4
13 19 12 29 15 67 25 |l

Monthly discharge of Chugwater Creek at Chugwater, Wyo., for the year ending
Sept. 30, 1921

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

L 8T0 10] o) N 16 13 14.4 885
NOVEmMbOr . o e 2 8 15.5 922
December...._.... - - 26 7.5 11.8 726
January.._. e mmmmm e —mmamm————————————— 18 7.5 1L5 707
February. .. ——- 34 10 17.5 972
Mareh. e - 51 29 41.3 2, 540
April 27 9.2 13.8 821
Y e e mm e me—mmmmmmmmmcmemmmmmmmm e 18 9.2 12.4 762
B Y 40 9 19.7 1,170

July.-.. - y 70 4.1 12.2 7!
AUZUSE oo e o1 7.0 20.6 1,270

September - - e memamm;—— - am———————— 12 6.4 7.42

The Year. oo earn oo emcceacccamaaae 91 4.1 16.5 12, 000

Note.—Nao gage heights Oct. 1, 2; discharge estimated. July 14-15, discharge based on high-water mark
and rainfall data. Stage-dischargerelation affected by ice Nov. 11-13, Dec. 19-21, 24-25, Jan, 5-7; discharge
estimated. Discharge Deec. 1 to Aug. 31 computed by shifting-control method.
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SOUTH PLATTE RIVER AT SOUTH PLATTE, COLO,

Location.—In sec. 25, T. 7 8., R. 70 W., 375 feet below point where North Fork:
of South Platte enters at South Platte, Jefferson County.

DRAINAGE AREA.—2,610 square miles (measured on map in Hayden’s atlas).

RECORDS AVAILABLE.—March 28, 1902, to September 30, 1921. Records at
Platte Canyon and at Deansbury, a few miles below, extend back to 1887,
with the exception of 1893 and 1894. Earlier records, 1887-1892, were
taken by State engineer, and records from 1895 to 1896 were taken under
direction of Denver Power & Irrigation Co.

GaGE.—Stevens water-stage recorder on right bank installed April 4, 1919, to
replace Bristol water-stage recorder used since March 14, 1910; inspected
by Mrs. Mata Wallbrecht. From March 28, 1902, to May 7, 1905, gage
was at highway bridge, 150 feet upstream; moved to present site at latter
date and datum raised 0.80 foot higher.

DiscHARGE MEASUREMENTS.—Made from cable near gage or by wading.

CHANNEL AND CoNTROL.—Bed composed of coarse sand and fine gravel; shifts.
Control 35 feet downstream at well-defined rapids; shifts considerably at
times. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 8.95 feet from 5 to 9 p. m. June 7 (discharge, 6,320 second-feet);
minimum discharge occurred ‘during winter.

1888-1892; 1895-1900; 1902-1921: Maximum stage recorded during
1921; minimum discharge occurred during winter.

IcE.—Stage-discharge relation seriously affected by ice, observations discon-
tinued during winter.

Diversions.—No water is diverted between this station and that on the North
Fork at South Platte. Above the station there are court decrees for 85,600
and 79,000 acre-feet for Antero and Cheesman reservoirs, respectively, all
of which passes the gage before being diverted. Also decrees for diversions
of 1,075 second-feet from South Platte River, together with 3,326 second-feet,
and 46,000 acre-feet for a reservoir from tributaries above the station.

REGuLaTiON.—Flow regulated to certain extent by Antero and Cheesman
reservoirs on the South Platte about 60 and 20 miles above the forks,
respectively.

Accuracy.—Stage-discharge relation not permanent. Rating curves used not
well defined. Operation of water-stage recorder satisfactory. Mean daily
gage height obtained by inspection of recorder graph. Daily discharge
ascertained by applying mean daily gage height to rating table, except as
explained in footnote to table of daily discharge. Records fair.

Discharge measurements of South Platte River at South Platte, Colo., during the
year ending Sept. 30, 1921

B Gage Dis- Gage | Dis-
Date Made by— height | charge || Date Made by— height | charge
Feet | Sec-ft.
Mar. 15 June 19 | Robert Follanshee ... 8.34 2, 640
30 July 7| 7.B. Spiegel. ceocen.s 4.43 1,570
31 16 |- do. 4.91 2,220
May 19 28 5.10 1,990
27 Aug. 19 3.68 | 1,100
June 18 Sept. 13 3.01 2
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Daily discharge, in second-feet, of South Platte River at South Platte, Colo., for the

year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
222 210 1 185 114 778 | 1,250 | 1,320 | 1,900 | 1,540
262 160 166 170 117 862 | 1, 1,250 | 1,880 1,540
272 149 151 145 120 952 | 1,410 | 1,170 | 1,810 1,540
269 153 134 160 1251 1,010 | 2,340 | 1,190 | 1,620 | 1,480
269 136 128 160 200 | 1,030 | 3,040 | 1,410} 1,460 1,360
266 138 130 145 215 | 1,060 [ 4,650 | 1,610 | 1,300 1,300
262 132 107 120 202 { 1,020 6,140 | 1,500 | 1,150 | 1,180
246 126 100 179 898 | 5,700 | 1,300 | 1,120 | 1,080
246 122 52 171 868 | 5,240 | 1,210 1,000 | 1,030
243 100 fooeeeene 60 159 832 | 4,800 | 1,180 | 1,180 820
240 105 100 163 796 | 4,630 | 1,210 | 1,120 760
578 93 |oeommnan 110 179 | 1,010 | 4,440 | 1,240 | 1,120 625
800 95 110 179 | 1,180 | 4,250 | 1,330 [ 1,270 625
429 130 |acmeaeen 110 228 | 1,230 | 4,180 | 1,480 | 1,330 610
279 122 |eeeeee 116 300 | 1,200 200 | 1,840 | 1,420 695
246 104 |oooeees 116 80| 1,280 | 4,030 | 2,150 | 1,330 685
250 114 |eeeee . 116 190 | 1,280 | 3,750 | 2,060 | 1,270 515
240 120 120 366 | 1,330 | 3,140 | 2,120 1,200 406
234 114 118 444 | 1,260 | 2,600 | 2,300 | 1,130 496
225 104 128 625 | 1,150 | 2,470 | 2,370 | 1,030 436
228 86 120 675 | 1,160 | 2,260 | 2,410 | 1,030 302
228 67 111 724 | 1,140 2,070 | 2,160 | 1,000 330
207 80 222 088 | 1,130 [ 1,880 | 2,200 | 1,180 373
202 65 |eememmnn 334 1,170 | 1,270 | 1,890 [ 2,230 | 1,480 380
210 B5 |aecmemmn 831 92| 1, 1,840 | 2,350 | 1,390 376
222 84 314 826 | 1,170 | 1,860 | 2,230 | 1,510 376
222 93 241 736 | 1,160 | 1,670 [ 2,200 | 1,570 388
216 74 108 675 | 1,250 { 1,490 | 1,930 | 1,510 392
222 50 118 645 | 1,220 { 1,450 | 1,810 | 1,510 376
219 58 118 695 | 1,190 [ 1,400 | 1,670 | 1,510 378
231 111 1,250 1,600 | 1,570 |-.-.. -

Note.—No gage-height record Mar. 1-14, Apr. 15-17, July 25, Aug. 4-5, 17-18; discbarge based on com-

parison of discharge at Platte Canyon as obtained by Denver municipal waterworks. Discharge

to Sept. 30 computed by shifting-control method.

Mar. 15

Monthly discharge of South Platte River at South Platte, Colo., for the year ending

Sept. 80, 1921

Discbarge in second-feet
Run-off in
Month - . acre-feet
Maximum | Minimum | Mean

October. 800 202 274 16, 800
November . 210 50 108 6,430
December...._. - 112 6, 860
JANUALY e e e ccmmcmeccemm e mame o ame s _ 119 7,320
February. .. - 119 6, 610
March... P 334 52 147 9, 040
o 1,170 30 415 24,700
ay 1,330 778 1,110 , 200
June. 6, 140 1,250 3,050 181,000
July. 2,410 1,170 1,740 107, 000
August 1,900 1,000 1,350 83,000
September 1,540 373 747 , 400
The year. 6,140 |ooommaee 776 561, 000

Note.—Monthly discharge for December, January, and February computed from records obtained
by Denver municipal waterworks at Platte Canyon, by reducing them 1.4 per cent for difference in drainage

area.
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NORTH FORK OF SOUTH PLATTE RIVER AT SOUTH PLATTE, COLO.

Location.—In sec. 25, T. 7 8., R. 70 W., one-third of a mile above railroad station
at South Platte, Jefferson County. No tributary between station and
mouth at South Platte.

DRAINAGE AREA.—449 square miles (measured on Hayden’s atlas).

RECORDS AVAILABLE.—June 4, 1909 to September 30, 1910; April 1, 1913, to

. September 30, 1921.

Gaee.—Inclined staff on left bank; read by Mrs. Mata Wallbrecht.

DiscEARGE MEASUREMENTS.—Made from cable 300 feet above gage or by wad-
ing.

‘CEANNEL AND cONTROL.—Bed composed of gravel and sand. Principal control
a short distance below gage; shifting at intervals. Banks not subject to
much overflow.

EXTREMES OF DISCHARGE —Max1mum stage recorded during year, 5.9 feet at 4
a. m. June 8 (discharge, 1,910 second-feet); minimum discharge occurred
during winter.

1909-1910; 1913-1921: Maximum stage recorded during 1921; mini-
mum discharge occurred during winter.

Ice.—Stage-discharge relation affected by ice, observations discontinued during
winter.

Diversions.—Court decrees for diversion of 36 second-feet from North Fork
and 63 second-feet from fributaries above station. Small quantities of water
are also diverted at various times for a number of small ice and fish ponds.

ReeuraTioN.—Diurnal fluctuation during spring caused by alternate melting
and freezing of mountain snow.

Accuracy.—Stage-discharge relation not permanent. Rating curve well de-
fined below 1,000 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table,
except as explained in footnote to table of daily discharge. Records good
except from July 1 to September 30, which are fair,

Discharge measuremenis of North Fork of South Platte River at South Platte, Colo.,
during the year ending Sept. 30, 1921

Gage | Dis- Gage | Dis-

Date Made by— height | charge Date Made by— height | charge

Feet | Secft. Feet | SeeAt.
Jan. 6| P.V.Hodges. ......... 623 52 || June 19 | Robert Follansbee____. 4,22 1,010
Mar. 15 d 1.80 69 Il July 7| J.B. Spiegel.cocccanaae 3.38 516
30 1.84 70 16 do 3.40 572
Apr. 20 2.70 286 3.42 580
May 19 3. 55 857 || Aug. 19 2.88 256
27 3.46 579 || Sept. 13 2.80 239

& Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of North Fork of South Platte River at South Platte,
Colo., for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar | Apr. | May | June | July | Aug. | Sept.
66 530 820 598 598 340
71 575 820 575 598 340
71, 620 770 552 575 340
v 670 | 1,140 552 508 302
77 720 | 1,360 620 440 285
69 870 | 1,520 552 440 268
62 1, 690 508 440 268
55 720 | 1,860 440 400 2560
74 670 | 1, 440 380 235,
69 670 | 1,740 400 380 220
80 670 | 1,690 420 380 220
92 670 | 1,640 420 360 220
80 670 | 1,520 462 360 235
kd 670 | 1,470 530 400 236
80 670 | 1,420 620 485 235

100 670 | 1,300 598 360 235
206 670 | 1,140 530 236
145 670 [ 1,080 770 235 220
193 975 670 220

575 870 598 302 208
320 575 870 575 285 206
340 575 770 552 250 206
530 575 770 670 360 180
670 670 770 670 620 180
530 670 770 670 440 180
485 670 770 620 440 180
530 770 720 598 440 168
440 820 670 575 380 156
440 770 670 552 380 156
440 870 620 530 360 156

870 575 380 [ccceceea

Note.—No gage heights Apr. 15-16; discharge estimated. Discharge July 1-13, Aug. 1 to Sept. 30 com-
puted by shifting-control method.

Monthly discharge of North Fork of South Platte River at South Platte, Colo., for
the year ending Sept. 30, 1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October.. 141 106 121 7,440
134 63 94.8 5, 640
268 52 108 4,070
670 55 225 13, 400
870 530 686 42, 200-
1,860 620 | 1,130 67, 200-
0 400 563 34, 600
620 235 403 24, 800
340 156 229 13, 600
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CLEAR CREEK NEAR GOLDEN, COLO.

LocatioNn.—In sec. 32, T. 3 S., R. 70 W,, in canyon 134 miles above Golden,
 Jefferson County. Only important tributary between station and mouth,
Ralston Creek, enters 12 miles below.

DRAINAGE AREA.—380 square miles.

RECORDS AVAILABLE.—May 4, 1919, to September 30, 1921; December 4, 1908,
to December 31, 1909; June 8 to September 24, 1911; January 29, 1912,
to May 3, 1919, records available for station half a mile upstream where
flow is practically the same.

Gage.—Lallie water-stage recorder on left bank 200 feet upstream from Colo-
rado & Southern Railway section house; inspected by employee of Farmers’
Reservoir & Irrigation Co.

Di1scHARGE MEASUREMENTS.—Made from cable near gage or by wading.

CHANNEL AND coNTROL.—Bed composed of coarse gravel and sand; shifting,
Control 100 feet downstream at small rapids, composed of small boulders
and coarse gravel; shifts during extremely high water. Banks not subject
to overflow. .

EXTREMES OF DISCHARGE.—Maximum stage obtained by high-water mark, 5.1
feet at 10 p. m. July 31 (discharge, 4,420 second-feet); minimum, discharge
occurred during winter.

1908; 1911-1921: Maximum stage, that of 1921; minimum discharge
measured, 18 second-feet on January 11, 1918.

Ice.—Stage-discharge relation seriously affected by ice; records discontinued
during winter except for occasional discharge measurements.

Diversions.—Court decree for diversion of 53 second-feet from the headwaters
of Fraser River to the West Fork of Clear Creek. During year, 100 acre-
feet diverted. Above station there is a court decree for a diversion of 26
second-feet by Golden ditch located three-fourths mile upstream. The
diversion by this ditch past gaging station was about 4,880 acre-feet.

REGULATION.—Alternate melting and freezing of mountain snow causes diurnal
fluctuation during spring.

Accuracy.—Stage-discharge relation not permanent. Rating curve well
defined below 1,800 second-feet. Operation of water-stage recorder fairly
satisfactory. Mean daily gage heights obtained by inspection of recorder
graph. Daily discharge ascertained by applying to rating table mean
daily gage height, except as explained in footnote to table of daily discharge.
Records fair.

CooreErAaTION.—Gage heights furnished by Farmers’ Reservoir & Irrigation Co.

Discharge measurements of Clear Creek near Golden, Colo., during the year ending
Sept. 30, 1921

Gage Dis- Gage | Dis-
Date Made by— height | charge Date Made by— height | charge
Feet | Secft. Feet | Sec.H1.
Dec. 30 | Hodges and Spiegel_._.| o1.55 78 || July 5 | Spiegel and Hodges..--| 2.72 828
Jan. 11 | P. V. Hodges_.__...._. 1,70 63 13 | J. B. Spiegel 2. 50 677
Mar. 1| Hodges and Peck.__.__ .93 59 || Aug. 3 ... (s 1 D 2.11 495
May 16 | P. V. Hodges. . _._..... 2.28 689 30 | P. V. Hodges 1.76 297
June 4 | Spiegel and Hodges_...| 3.05 1,630

e Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Clear Creek near Golden, Colo., for the year ending
Sept. 30, 1921

Day Oct. | Nov. | Mar. | Apr. | May | June | July | Aug. | Sept.

61 67 354 | 1,370 | 1,060 578 314

59 67 439 5 300 9 498
58 67 535 | 1,240 935 498 283
57 70 668 | 1,690 820 411 274
55 72 620 | 1,830 715 360 265
54 70 670 | 2,110 1 1,180 330 244
53 62 690 | 2,250 304 236
50 59 600 { 2,320 620 299 214
55 67 550 | 2,950 668 283 207
62 66 520 | 2,950 668 204 204
70 69 2,950 668 299 200
76 498 'y 620 253 194
74 3661 3 668 283 187
62 88 425 | 2,670 768 309 178
69 94 498 | 2,570 768 314 174
16 - 72 118 668 | 2, 204 178
17.. 69 168 820 | 2,450 878 249 174
18_. 70 151 820 | 2,350 878 232 171
19 69 171 820 | 2,170 878 236 168
20 74 218 715 | 1,850 935 244 160
21... 69 214 715 600 840 257 140
22_.. 70 253 | 1,060 | 1,430 820 261 130
2B_.. - 72 1,060 | 1,390 820 330 128
4_._ 446 995 | 1,400 768 320 126
25 72 330 995 | 1,430 715 314 133
26... 78 274 935 | 1,430 715 299 138
27... - 66 244 878 | 1,400 620 299 130
28._. 62 2221 1,060 [ 1,340 578 302 126
29 -- 70 2221 1,060 | 1,300 498 304 121
30. 76 274 | 1,180 | 1,060 460 320 1268
8l... 62 |ocoaeeee 1,370 |-cceeeee 768 309 |aeennnn -

NotE.—No gage heights Mar. 2-9, May 6-11, June 10, 15-21, 23-25, 27-28, July 21, Aug. 27-28; discharge
based on a comparigon of flow of North Forl of South Platté at South Platte and Thompson River near
Drake, Colo., except Mar. 2-9, for which it is based on temperature records. Discharge June 11 to Sept.
5 computed by shifting-control method.

Monithly discharge of Clear Creek near g?ozlden, Colo., for the year ending Sept. 30,
1

Discharge in second-feet
Month Run-off in

Maximum | Minimum | Mean

¢ Estimated by means of three discharge measurements and weather records.
NORTH BOULDER CREEK AT SILVER LAKE, COLO.
Locarion.—In NW. % sec. 28, T. 1 N., R. 73 W., at outlet of Silver Lake, in
Colorado National Forest, Boulder County.

DraINaGE AREA.—8.7 square miles (measured by special survey).
RECORDS AVAILABLE.—August 20, 1913, to September 30, 1921.
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GaGE.—Friez water-stage recorder which records head on weir.

DiscHARGE MEASUREMENTS.—Made by means of standard sharp-crested weir
10 feet long having low-water section 5 feet long.

EXTREMES OF DISCHARGE.—No data.

Ice.—Weir kept open during winter.

Diversions.—None above station.

REguLaTiION.—Winter flow increased by storage in Silver Lake (capacity, 2,080
acre-feet).

CooprErAaTION.—Records furnished by city engineer at Boulder.

Daily discharge, in second-feet, of North Boulder Creek at Silver Lake, Colo., for
the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
84 69 28 16 18 17 20 20 75 106 52
56 70 25 20 18 17 20 .20 88 106 52
52 70 22 18 15 16 14 20 87 128 |...... 54

70 22 22 15 17 13 26 86 128 | ... 51
41} * 67 22 20 17 17 13 28 87 113 51
42 67 22 16 17 20 13 33 133 114 55 44
40 67 16 17 20 14 36 142 108 85 38
39 67 25 19 18 20 14 36 142 104 55 34
39 69 24 17 17 22 13 36 164 100 53 29
45 69 23 16 18 17 12 36 185 104 54 28
45 65 22 16 16 17 13 36 56 22
45 65 22 16 17 18 14 39 55 22
45 64 25 17 17 20 17 40 55 21
55 59 22 19 17 20 17 42 21
59 59 27 19 17 22 29 41 63 20
58 59 24 26 18 22 30 48 55 20
65 55 24 34 17 20 28 48 56 20
67 54 24 34 17 20 26 31 56 22
67 54 25 34 17 20 24 31 55 22
67 54 25 31 17 17 23 31 55 22
69 58 25 28 17 17 22 31 55 23
71 58 25 26 19 17 22 32 54 23
71 54 25 22 7). 20 21 34 51 23
71 54 25 22 17 20 20 38 53 23
71 54 21 22 18 19 22 44 55 22
71 - 54 18 21 22 45 98 |occmenn 58 22
71 61 18 21 22 45 101 |oceeenn 59 21
70 54 16 21 22 52 63 | oooe 57 21
70 54 16 17 22 58 94 56 21
70 44 14 18 22 58 100 |oae-- - 54 21
68 |- 16 18 - 63 ——— 53 lemvacna

Monthly discharge of North Boulder Creek at Silver Lake, Colo., for the year
ending Sept. 30, 1921

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

(8760702 7 84 39 59.3 3,650
November . ...oeceeeoen. 70 44 60.6 3,610
December. - 28 14 22.4 1,380
PE:S 110 Y 34 16 21.0 1,290
February. oo ocoooooeno 19 15 17.0 944
M 22 16 19.0 1,170
30 12 19.5 1,160

63 20 38.0 2, 340

198 63 135 8, 030

128 100 109 3,460

63 51 55.3 2, 850

54 20 28.8 1,710
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THOMPSON RIVER! NEAR DRAKE, COLO.

_ Location.—In NW. 14 sec. 2, T. 5§ N,, R. 71 W., at Halfway, 1 mile east of
Drake, Larimer County. Nearest tributary, North Fork, enters at Drake.

DRAINAGE AREA.—274 square miles (measured on topographic maps).

REcorps AvalLABLE.—September 18, 1917, to September 30, 1921.

Gage.—Vertical staff attached to rock cliff at right bank a hundred yards above
hotel, used since June 16, 1921; read by employee of city of Loveland.
Original gage, Bristol pressure gage at old highway bridge half a mile down-
stream; inspected by employee of city of Loveland. No relation between
datum of gages.

DiscHARGE MEASUREMENTs.—Made from two-span bridge near gage or by wading.

CHANNEL AND CONTROL.—Bed composed of small boulders and coarse gravel;
shifting during high water. No well-defined control.

EXTREMEs OF DISCHARGE.—Maximum stage from high-water mark, 6.7 feet on
June 7 (discharge, 3,000 second feet); minimum discharge occurred during
winter.

1918-1921: Maximum stage from high-water mark, 9.5 feet on original
gage July 31, 1919 (discharge not computed); minimum discharge occurred
during winter.

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

DiversioNs.—Court decrees for diversions of 73 second-feet from river and
tributaries above station and 2,277 second-feet below, also decrees for stor-
age of 81,000 acre-feet below station.

REGuULATION.—Alternate melting and freezing of mountain snow during spring
causes diurnal fluctuation of discharge. No artificial regulation.

Accuracy.—Stage-discharge relation not permanent. Rating curve used Octo-
ber 1 to May 4 well defined. Curve used May 5 to June 11 not well defined.
Curve used June 16 to September 30 well defined below 2,000 second-feet.
Operation of water-stage recorder fairly satisfactory. Staff gage read to
tenths once daily after June 16. Mean daily gage height obtained by
inspection of recorder graph. Daily discharge before June 16 obtained by
applying to rating table mean daily gage height or by applying daily gage
reading thereafter, except as explained in footnote to table of daily dis-
charge. Records fair.

CooreraTioN.—Field data furnished by city of Loveland. Check measurements
made by United States Geological Survey.

Discharge measurements of Thompson River near Drake, Colo., during the year
ending Sept. 30, 1921

Gage height Gage height
Dis-
Date Made by— Date Made by— Dis-

Chain| Staft | °harge Chain| Staff | charge

gage | gage gage | gage
Inches | Feet | Sec.-ft. Inches| Feet |Sec.ft.
Oct. 26 | L. C. Osborn...._. 18.0 joaeno 48.9 )| June 5| L. C. Osborn....._ 55 4.90| 1,570
Nov. 23 |_____ L [« T SR N 36.2 b [ < T 66 4801 1,990
Dec. 14 [..... [ 16 T ORI MO 24.8 20 ..o do.. 54.8 |1 430 | 1,200
Jan. 5| ____ do - 35.5 24 | .. do_. 46 3.80 834
13 | Hodges and Osborn|_ .11 23.4 || July 8 |_.._. do_. 36 3.30 442
31 | L.C.Osborn. ... _| .o _|oo_... 26.6 15 .. do._. 43.5 | 3.50 584
Feb. 8 23.7 26 {._aeo [ [ N S 3.25 445
25 210 || Aug. 17 | P. V. Hodges. matoo} 2,78 271
Mar. 17 33.8 22 | L.C. Osborn_..... . 2.70 238
Apr. 30 207 Sept. 19 |..... [« [« T -1 2.30 159
May 12 285 23 [ [ (s YO N, 2.10 122

1 Published in previous reports as Big Thompson Creek.
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Daily discharge, in second-feet, of Thompson River near Drake, Colo., for the year

ending Sept. 30, 1921

Day Oct. | Nov. | Mar Apr. | May | June | July | Aug. | Sept.

1. 110 44 31 2451 1,000 730 305 275
2. 103 L2 %) P— 29 270 962 810 380 245

[ S 96 48 31 332 950 730 380 232
L SR, 96 48 | . ____. 36 375 | 1,400 580 340 140
5. 96 48 41 435 | 1,570 580 305 131
6. 93 44 (... 44 483 | 2,500 520 305 122
Te 90 41 . 35 523 | 38,000 520 275 122
8. 88 44 26 400 | 2,050 495 275 105
9. 86 joreue 34 386 | 2,000 470 245 140
b (o I -7 ) R (R 31 341 | 2,000 470 275 140
.. 32 PN 36 317 [ 1,990 470 275 140
12 - 7 2 I D, 38 311] 1,940 580 275 131
. SR 80 . 43 317 | 1,830 730 245 122
14__ T8 e femccceen 49 326 | 1,800 580 275 122
15. . 80 43 362 | 1,920 580 305 1056
b RIS U RN R, 22 365 | 1,810 650 275 140
b iy O, 80 |.ocaeeod 33 68 379 | 1,810 650 257 140
18__ 80 33 104 335 | 1,680 650 245 140
10 e T8 [eoeauaad] 31 131 479 | 1,320 730 245 150
32 198 414 | 1,100 650 245 140

29 196 404 810 615 245 130

30 242 421 810 650 245 125

31 391 447 810 730 245 122

29 411 573 856 650 245 122

31 305 604 900 580 305 120

32 252 555 900 460 275 120

25 210 560 | 1,000 470 245 110

25 190 675 900 470 245 100

32 180 784 900 420 245 90

31 200 794 810 380 245 80

28 1,040 305 b4 31 D

Nore.—No gage heights Oct. 6-10, June 34, 6-10, 12-15, Sept. 20-22, 24-30. Discharge for days of missing
'gage heights estimated; for June, based on comparison of flow of St. Vrain near Lyons and high-water
mark; for September, based on comparison with flow of Clear Creek near Golden. Discharge May 1 to
June 11 computed by shifting-control method.

Monthly discharge of Thompson River near Drake, Colo., for the year ending

Sept. 80, 1921
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

October. oo ceeee o 110 44 77.6 4,770
NOVEIMDOT - o e e R - a38 2,260
December. @25 1, 540
January - e 25 1, 540
February 622 1,220
M @26 1, 600
411 22 122 7,260
1,040 245 460 28, 300
3,000 810 | 1,450 86, 300
810 305 578 35, 500
380 245 275 16, 900
September_ 275 80 137 8,150
Y T LT 3,000 |-ceeeemeeeee 270 195, 0660

-« Estimated by means of six discharge measurements and weather records.



276 'SURFACE WATER SUPPLY, 1921, PART VI

NISHNABOTNA RIVER BASIN
WEST NISHNABOTNA RIVER AT WHITE CLOUD, I0WA

Location.—In see. 2, T. 71 N., R. 41 W., at highway bridge 3 miles above mouth
of Silver Creek and near crossing of Chicago, Burlington & Quincy Railroad
and Wabash Railway at White Cloud, Mills County, 4 miles southeast of
Malvern.

DrAINAGE AREA.—920 square miles (revised measurement on map compiled by
United States Geological Survey; scale, 1:500,000).

RECORDS AVAILABLE.—May 23, 1918, to September 30, 1921,

Gage.—Chain attached to downstream handrail of high bridge; read by Charles
N. Hammack.

DISCHARGE MEASUREMENTS.—Made from downstream side of railway bridge.

CHANNEL AND cOoNTROL.—No well-defined control. Bed of stream composed of
sand and gravel. Banks subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.6 feet at
noon, September 20 (discharge estimated, 11,400 second-feet). Minimum
stage, 3.11 feet at 5 p. m. July 31 and 7 a. m. August 1 (discharge, 87 second-
feet).

1918-1921: Maximum stage recorded, 18.0 feet April 19, 1920 (discharge
estimated, 12,000 second-feet); minimum stage, 2.96 feet September 15-18,.
1918 (discharge estimated, 9 second-feet).

Ice.—Stage-discharge relation slightly affected by ice during extremely cold
weather.

ReguLaTioN.—Grist mill 200 feet above gage, when in operation, may affect.
stage.

Accuracy.—Stage-discharge relatioh changed during high *water in June.
Rating curves used are well defined between 150 and 3,000 second-feet and
extended beyond these limits. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table except as indicated in footnote to daily-discharge table. Records good..

Discharge measurements of West Nishnabotna River at White Cloud, Towa, during
the year ending Sept. 30, 1921

[Made by E. D. Burchard]

Gage Dis-
Date height | charge

Feet Secft.
22T

Nov. 19. ) 4.20
July 20 453 255
a1 415 106
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Daily discharge, in second-feet, of West Nishnabotna River at White Cloud, Towa,

for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
185 450 225 185 185 21 285 226 269 156 265 90
185 | 1,620 168 1856 204 211 371 218 | 5,160 162 506 108
179 | 2,560 198 198 204 218 318 218 860 190 395 140
179 | 1,270 198 192 211 225 353 218 265 455 310 156
173 640 108 204 204 2389 301 211 190 340 205 150
173 660 211 204 192 254 211 198 162 220 168 135
173 811 225 200 192 264 564 218 140 206 1756 106
173 877 225 200 198 225 269 211 130 198 150 93
167 877 218 200 188 225 211 120 162 135 310
161 589 204 204 225 204 211 435 125 135 | 1,060
161 285 108 208 250 218 204 371 | 1,060 115 140 710
173 25| 204] 211 350) 22561 198 | 750 | 435 93 125 555
185 211 3563 204 400 2301 254 429 206 93 120 355
173 211 516 190 500 225 390 353 156 376 125 220
409 211 286 180 | 2,000 226 268 301 205 4156 101 205
450 198 198 170 | 1,800 218 225 254 220 235 120 980
390 179 218 160 | 1, 500 254 225 192 235 150 140 980
336 108 207 167 750 225 239 198 206 162 110 416
318 225 196 185 285 225 254 640 205 182 101 | 3,220
318 225 185 167 198 218 254 564 150 220 480 | 10,000
301 218 176 173 198 225 254 371 168 220 340 930
301 239) 170} 179] 204| 225! 420| 335| 168 | 182 | 145 435
285) 280| 176| 211| 211| 225 285) 33| 156| 162| 110 235
225 226 185 211 211 239 269 301 168 150 135 235
198 211 192 185 211 225 239 429 162 168 145 466
192 108 192 173 204 239 225 | 2,320 150 175 120 205
1981 198| 185| 179| 211} 801} 218 |2,800| 168 182 135 162
1921 211{ 180 | 1921 22 211 | 614| 156 | 145 97 150
192 225 170 192 429 211 429 156 135 93 110
198 239 175] 185 | ... 3531 211 3871 162| 115 97 120
198 185 178 336 106 90 femenas

Norr.—Stage-discharge relation affected by ice Dec. 18-19, 21-23, 28-30; Jan. 6-11, 14-17, Feb 11-18;
discharge based on gage heights, observer’s notes, and weather records. .

Monthly discharge of West Nishnabotna River at White Cloud, Towa, for the year
ending Sept. 30, 1921

[Drainage area, 920 square miles]

Discharge in second-feet
Run-off
Month . Per in inches
Maximum | Minimum | Mean square
mile

October.. .. 450 161 230 0.251 0.29
November. 2, 560 179 491 .534 60

PO TIC 310 oY 516 170 214 .233
January. R 211 160 189 . 206 24
February. — 2,000 185 419 456 47
arch abewen 4298 204 248 269 31
April._ - 564 198 272 296 33
ay. 2, 800 192 480 522 60
June 5,160 120 414 . 450 50
Jaly. 455 93 193 210 ‘24
August._. 506 90 178 193 .22
Beptember. 10, 000 90 772 840 94
The year. 10, 000 90 340 370 5.01
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EAST NISHNABOTNA RIVER AT RED OAK, IOWA

Location.—In sec. 20, T. 72 N., R. 38 W., at highway bridge on Coolbaugfa
Street in Red Oak, Montgomery County, 35 miles above junction with West
Nishnabotna River. .

Drainace AREA.—890 square miles (revised measurement on map compiled by
United States Geological Survey; scale, 1:500,000),

RECORDS AVAILABLE.—May 22, 1918, to September 30, 1921.

GaGe.—Chain attached to downstream handrail of bridge; read by C. D.
Forsbeck.

DiscHARGE MEASUREMENTS.—Made from upstream side of Burlington Railroad
bridge half a mile below gage and by wading.

CHANNEL AND cONTROL.—Sand and mud bottom, fairly permanent gravel con-
trol. Banks are overflowed at high water.

EXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 12.24 feet at
7.15 a. m. September 22 (discharge, 2,720 second-feet); minimum stage 2
feet at 7.30 a. m. September 1 (discharge, 31 second-feet).

1918-1921: Maximum stage recorded, 13.60 feet, May 29, 1918 (discharge,
3,740 second-feet); minimum stage, 1.53 feet, September 28, 1918 (dis-
charge, estimated, 13 second-feet).

Ice.—Stage-discharge relation affected by ice.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined be-
tween 30 and 4,100 second-feet. Gage read once daily to hundredths and
twice during days of rapidly changing stage. Daily discharge ascertained
by applying daily gage height to rating table except as explained in footnote
to table of daily discharge. Records good. ’

Discharge measurements of East Nishnabotna River at Red Oak, Iowa, during the
year ending Sept. 30, 1921

) [Made by E. D. Burchard}

Gage Dis-
Date height | charge

Feet Sec.-ft.
L4 95

Nov. 18. ) - 2.89
May 12_. . - 3.30 199
July 21 3.28 201

¢ Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of East Nishnabotna River at Red Oak, Iowa, for
the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
108 100 388 108 42 31
115 100 [ 1,330 90 54 47

97 100 | 2,440 1451 2,140 42
89 100 | 2,560 145 1, 52
89 685 130 469 65
100 92 553 130 277 54
89 388 130 209 45
89 92 313 130 153 42
89 100 260 75 122 41
89 145 260 58 115
89 A6l 243 52 94 350
89 193 260 62 94 205
89 209 260 60 94 260
100 138 193 62 86 243
108 115 209 331 75 226
122 100 511 209 145 844
145 100 685 145 100 892
161 94 130 86 916
185 86 177 100 752
161 79 177 490 145 1,360
145 79 145 243 115 2,480
130 79 145 268 108 2,700
130 83 130 100 65 2,440
1156 79 130 100 60
108 72 130 100 100 428
100 67 130 94 89 350
89 67 185 62 60 350
100 511 122 60 56 315
97 388 145 58 47 243
100 145 145 56 28 201
108 50 32 [cecrnnea

NoTE.—Discharge Oct. 1-11 computed by shifting-control method. Stage-discharge relation affected
by ice Nov. 15-18 and Dec. 19-31; discharge based on one discharge measurement, observer’s notes, and
temperature record. Figure in brace shows estimated mean daily discharge for period indicated. No
records Jan. 1 to Mar, 7.

Monthly discharge of East Nishnaboina River ot Red Oak, Iowa, for the year ending
Sept. 30, 1921

[Drainage area, 890 square miles]

Discharge in second-feet
Run-off
Month P in
er inches
Maximum | Minimum | Mean square
mile

243 60 103 0.116 0.13
331 90 146 164 .18
{3 2 P, 87.9 . 099 11
185 100 131 . 147 13
_________________________________ 185 89 111 L125 .14
511 67 128 . 144 .17
2, 560 122 453 . 509 .57
.................. 490 50 128 144 W17
August 2, 140 32 217 . 244 .28
September. 2,700 31 568 .638 .71
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NODAWAY RIVER BASIN
NODAWAY RIVER AT CLARINDA, IOWA

LocatioN.—In sec. 32, T. 69 N., R. 36 W., at Fred C. Brummet highway bridge,
just east of Clarinda, Page County, 7 miles above mouth of East Nodaway
River. ’

DrAINAGE AREA.—T740 square miles (revised measurement on map compiled by
the United States Geological Survey; secale, 1:500,000).

RECORDS AVAILABLE.—May 17, 1918, to September 30, 1921.

Gage.—Chain attached to upstream handrail of middle span of bridge; read by
W. 8. Grimes.

DiscearGeE MEASUREMENTS.—Made from downstream side of bridge and by
wading.

CHANNEL AND cONTRoL.—Dredged channel with sand and clay bottom. Loam
banks that are overflowed at 14-foot stage. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 7.1 feet at
11.50 a. m. May 20 (discharge estimated, 1,960 second-feet); minimum
stage, 1.58 feet at 11.30 a. m. July 31 (discharge, 10 second-feet).

1918-1921: Maximum stage recorded 11.25 feet April 11, 1919 (dis-
charge estimated, 6,060 second-feet); minimum stage, 1.30 feet August 25,
1919 (discharge, practically zero).

Ics.—Stage-discharge relation affected by ice for short periods during extremely
cold weather.

DiversioN.—The city of Clarinda pumps its water supply from the river a few
hundred feet above gage.

Accuracy.—Stage-discharge relation permanent except when affected by ice.
Rating curve well defined below 1,100 second-feet. Gage read to hun-
dredths once daily and twice daily during periods of rapidly changing stage.
Daily discharge ascertained by applying daily gage height to rating table,
except as shown in footnote to daily-discharge table. Records fair.

Discharge measurement of Nodaway River at Clarinda, Iowa, during the year ending
Sept. 80, 1921

[Made by E. D. Burchard}

Gage Dis-
Date height | charge
Feel Sec.-ft.
Nov. 18 e em e ceeccaememcamceceuamcacacecemesceseeecesenmaoa 1.81 20.4
May 12.... 3.1 257
July 21. 2,31 82
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Daily discharge, in second-feet, of Nodaway River at Clarinda, Iowa, for the year

‘ ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
22 48 58 50 50 60 | 1,130 17 17 20
22 41 58 50 44 70 | 1,660 100 68 25
22 37 58 46 33 81| 1,830 36 18
22 35 5¢ 44 33 73 904 661 63 18
22 31 53 44 35 70 291 81 239 17
22 55 50 41 35 68 239 53 60 15
23 68 46 10 39 37 68 170 41 35 15
23 76 44 37 31 65 100 35 33 14
25 49 42 37 29 133 78 29 27 11
25 39 39 35 18 192 86 23 23| 1,170
27 35 39 35 24 192 81 25 20 948
31 33 39 39 29 335 48 27 15 413
33 21 42 58 44 151 239 50 18 171
4 22 46 92 76 50 70 124 68 15 151
53 22 48 175 48 63 50 264 35 18 161
7| =2 15| 40| 46| 70| 47| 320| 2| 32| 1M
33 21 264 39 78 40 133 15 151 239
31 20 150 37 103 42 35 192
37 32 100 33 116 | 1,400 68 239 48 264
33 32 81 31 133 | 1,960 53 320 264 | 1,260
25 30 73 33 124 | 1,000 46 97 83 948
22 28 76 35 116 100 44 48 41 1,080
18 28 20 76 35 100 50 37 39 53
20 26 76 36 68 40 39 27 100 381
20 27 76 37 70 38 46 25 48 142
18 27 70 63 76 40 36 22 320 97
15 27 65 50 53 42 31 18 73 78
15 60 4 46 36 27 15 4
14 800 I leeeeaaa 48 39 28 20 14 37 41
27 000 N |eeceee- 41 24 17 11 29 35
39 )} e () i 78 — 10 27 |acaamea

Note.—No gage-height record Oct. 6, Nov. 15-17, Nov. 26 to Dec. 1, Dec. 28, Jan. 1, 3, 14, 24, 27, 30, 31,
Feb. 7, Mar. 7, 24, Apr. 11, 16, May 11, 21-23, June 7, and July 11; discharge estimated or interpolated.
Stage-discharge relation affected by ice Dec. 16 to Feb. 13; discharge based on weather records and observer’s
notes and comparison with records of West Nodaway River at Villisca. Discharge for Nov. 8-25
computed by shifting-control method.

Monthly discharge of Nodaway River at Clarinda, ITowa, for the year ending Sept.

30, 1921
[Drainage area, 740 square miles]
- Discharge in second-feet
Run-off
Month Per in
Maximum | Minimum | Mean square inches
mile

26. 5 0. 036 0.04
37.9 . 051 .
33.5 .046 .06
15 . 020 .02
73.0 . 099 .10
4.7 . 066 .07
59. 6 .081

213 . 288 .33

275 .872 42
72.6 . 098 .11
67.3 .091 .10

299 . 404 .45

101 .136 1.84

100120—25t—wsp 526——19
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WEST NODAWAY RIVER AT VILLISCA, IOWA

Locarion.—In sec. 28, T. 71 N., R. 36 W., at Chicago, Burlington & Quincy
Railroad bridge (Clarinda branch) half a mile west of Villisca, Montgomery
County, and 1 mile above junction with Middle Nodaway River.

DRAINAGE AREA.—360 square miles (revised measurement on map compiled by
the United States Geological Survey; scale, 1:500,000).

RECORDS AVAILABLE.—May 20, 1918, to September 30, 1921.

Gage.—Chain attached to upstream guardrail of bridge; read by J. S. Dunn.
Datum lowered 2.0 feet November 18, 1920.

DISCHARGE MEASUREMENTS.—Made by wading or from downstream side of bridge.

CHANNEL AND cONTROL.—Bed composed of sand and mud; no well-defined con-
trol. Banks were overflowed frequently prior to dredging of new channel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.60 feet at
8.20 a. m. June 3 (discharge, 384 second-feet); minimum stage, 1.14 feet at
8.20 a. m. July 9 (discharge, 1 second-foot).

1918-1921: Maximum stage recorded, 16.40 feet old datum April 23, 1919
(discharge, 3,780 second-feet); minimum discharge, 1 second-foot several
times in August, September, and October, 1918, and July 9, 1921.

Ice.—Stage-discharge relation affected by ice during periods of extremely cold
weather.

Accuracy.—Stage-discharge relation permanent except when affected by ice in
December, January, and February. Rating curves used are fairly well
defined between 5 and 400 second-feet. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage height to rating table
except as explained in footnote to table of daily discharge. Records fair.

Discharge measurements of West Nodaway River at Villisca, Iowa, during the year
ending Sept. 30, 1921

[Made by E. D. Burchard]

Date ]g?gglft Discharge

Feet Sec.-ft.
10.8

July 21

86
1.45 12.8
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Daily discharge, in second-feet, of West Nodaway River at Villisca, Towa, for the
year ending Sept. 30, 1921

|
Day Oct. | Nov. | Dec. | Jan. | Feb. ; Mar. | Apr. | May | June | July | Aug. | Sept.
23 34 35 } 45 28 30 58 27 4 3
10 39 .29 43 40 34 290 10 27 8
9 29 27 47 32 43 384 24 28 21
9 28 23 66 25 49 164 37 17 23
9 29 24 35 25 28 129 27 25 25
28 27 24 36 44 31 94 32 23 8
10 28 11 6 37 26 32 47 25 15 5
9 29 10 51 44 52 40 5 6 2
9 28 28 5 39 25 72 58 1 17
9 28 34 32 26 86 46 6 11 274
9 19 21 45 26 113 47 10 8 168
27 11 16 45 26 88 40 15 4
30 33 11 39 28 64 32 7 ) 52
31 26 9 10 33 33 52 29 35 6 100
24 18 7 40 43 51 4 178 15 6 43
24 18 6 60 47 102 35 47 32 110 41
18 18 55 45 129 47 65 36 39 64
11 12 45 34 64 39 47 39 32 40
29 67 43 34 65 40 34 92 20 182
11 37 0 44 40 58 34 21 29 64 318
1
11 58 45 45 57 29 32 17 44 301
31 79 46 51 51 27 26 9 25 169
13 107 49 45 51 25 12 11 20 37
12 23 5 45 37 43 38 29 10 10 33
11 17 52 27 35 33 12 10 7 22
27 12 45 49 21 26 25 29 10
11 24 ’ 36 26 21 39 17 12 22
8 26 I 6 28 26 43 47 5 10 12
6| 27, | 8| 2| &) 10 4 8 12
28 23 1 . 43 25 47 10 4 6 12
31| 1 [ 44 | 72 e 4 3 —
| i

Nore.—Gage not read Sundays; discharge interpolated. Stage-discharge relation affected by ice Dec.
17 to Feb. 18; discharge based on weather records and observer’s notes. Braced figures show mean daily
discharge for periods indicated.

Monthly discharge of West Nodaway River. at Villisca, ITowa, for the year ending
Sept. 30, 1921

[Drainage area, 360 square miles] '

Discharge in second-feet
Run-off
Month Per in inches
; . Maximum | Minimum | Mean | square
| Inile
October 31 6 17.0 0.047 0.05
November. ... . ... 31.8 .088 .10
12.6 . 035 .04
6.2 017 .02
26.6 .074 .
41.3 L1315 .13
42.8 119 .13
45.68 127 .15
69.8 . 194
20.0 . 056 .06
20.8 .058 .07
69. 1 . 192 .21
33.5 .093 1.26
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PLATTE RIVER BASIN (IOWA, MO.)
PLATTE RIVER AT CONCEPTION JUNCTION, MO.

LocaTion.—In NE. % sec. 11, T. 63 N, R. 34 W., at highway bridge 1 mile north
of Conception Junction, Nodaway County, 6 miles below Honey Creek
and 14 miles above Long Creek.

DRAINAGE AREA.—492 square miles.

RECORDS AvAILABLE.—July 11 to September 30, 1921.

Gage.—Chain on downstream side of highway bridge; read by C. D. Curtin.

Di1scHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CHANNEL AND CONTROL.—Bed composed of sand, silt, and small gravel; shifting.
Low-water control is a light gravel bar 100 feet below gage; fairly permanent.

EXTREMES OF DISCHARGE.— Maximum stage recorded during period of record 9.32
feet at 6.30 a. m., September 13 (discharge, 638 second-feet); minimum
stage, 1.88 feet at 7 a. m. September 5 (discharge, 2 second-feet).

DiversioNs.—None.

REeGuLATION.—Reservoir at Parnell is emptied on Saturday nights, but the effect
is hardly noticeable.

Accuracy.—Stage-discharge relation permanent. Rating curve well-defined
between 16 and 100 second-feet and extended beyond these limits. Gage
read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records good.

Discharge measurements of Platte River at Conception Junciion, Mo., during the
year ending Sept. 30, 1921

[Made by E. L. Williams]

Gage 3
Date heiaéght Discharge
Feet Sec. ft.
2.42 18.C
3.34 82.€
2,76 35.7

Daily discharge, in second-feet, of Platte River at Conception Junction, Mo., for
the period July 11 to Sept. 30, 1921

Day July | Aug. | Sept. Day July | Aug. | Sept. Day July | Aug. | Sept.

12 8 11 ... 36 10 76 1 21 ... 6 33 3¢
118 912 ... 22 8 523 || 22__....... 4 27 3¢
40 70183 18 8 564 |} 23________. 4 25 22
127 61 14 ________ 17 20 370 || 24a- oo 4 26 22
145 215 . 14 10 226 || 25, ... .- 4 24 21
56 316 14 51 145 4 23 19
33 40| 17 10 190 88 4 22 10
22 2\ 18 9 343 50 4 20 6
16 3019 . 8 136 36 4 16 7
13 41120 _.___ 8 68 32 3 10 6
Blocea 11 L I (R
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Monthly discharge of Plat}fe River at Conception Junction, Mo., for the period
- July 11 to Sept. 30, 1921

!
Discharge in second-feet
Mionth

Maximum | Minimum | Mean

July 1181 ... e e e e 36 3 9.9
Auvguast. ... b e e e e e 343 8 53.6
September. ______________________ e e e 564 2 7.7

/KEANSAS RIVER BASIN
i
REPUBLICAN RIVER AT SCANDIA, KANS.

Locarion.—In NE. 4 sec. 17, T. 3 S., R. 4 W., at highway bridge at Scandia,
Republic County, 4 miles below Dry Creek.

DRAINAGE AREA.—Not measured.

REcorDS AVAILABLE.—August 27, 1919, to September 30, 1921.

GagE.— Vertical staff in three sections: 0.0 foot to 3.34 feet on cut-off pile on left
bank 5 feet from firgt pier; 2.0 to 13.7 feet, painted on left face of down-
stream pier at right end of first left truss span; 11.65 to 16.0 feet, fastened to
southwest corner of Missouri Pacific Railway station, 250 feet from left end
of bridge; read by Charles P. Nordman.

Di1scHARGE MEASUREMENTs.—Made from downstream side of highway bridge or
by wading. 1

CHANNEL AND coNTRoL.—Bed composed of clean sand; shifting. Low sand bars
covered with small vegetation. No well-defined control; not permanent.
The Chicago, Rock lisland & Pacific Railway bridge and approach fill one-
half mile downstream is the control at high stages. Bank full stage, 9 feet.

EXTREMES OF DISCHARGH.—Maximum stage recorded during year, 7.0 feet at
midnight May 20 (discharge, by extension of rating curve, 6,670 second-
feet) ; minimum discharge, 107 second-feet on September 8 and 16. .

1919-1921: Maximum stage recorded, 10.9 feet September 19, 1919
(discharge, 13,600 second-feet) ; minimum stage, 1.4 feet September 15, 1919
(discharge, 50 second-feet).

Highwater mark of June 20, 1915, painted on Missouri Pacific Railway
station, corresponds to a stage of 14.2 feet.

Ice.—Stage-discharge rel#.tion seriously affected by ice for short periods.

RecurLaTioN.—Flow affe¢ted by operation of power plant at Superior, Nebr.

Diversions.—Some water is diverted for irrigation in western Nebraska.

Accuracy.—Stage-discharge relation not permanent. Two rating curves, well
defined between 200:and 1,500 second-feet, used during year. Gage read
to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table and by indirect method for shifting control,
as explained in footnote to daily-discharge table. Records good.

Discharge measurements of Republican River at Scandia, Kans., during the year
ending Sept. 80, 1921

Gage Dis- Gage | Dis-
Date. Made by— .| height. | charge. | Date: Made by— height. | charge.
Feet, | Sec.ft. Feet. | Sec.ft.
1.94 212 || May 12 | E. L. Williams 3.81 ,
2.96 784 || June 22 | H. B. Kinnison 3.20 910
2.86 676 || Aug. 10 ds 2.12 159
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Daily discharge, in second-feet, of Republican River at Scandia, Kans., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June ; July | Aug. | Sept.
) I 212 | 710 605 540 780 745 540 710 745 | 456 226 203
b, 219 605 570 540 745 710 510 745 | 2,980 453 204 175
b J . 212 540 570 540 745 675 510 675 | 4,940 508 333 149
L S, 204 510 605 540 745 675 540 640 | 4,600 | 1,190 289 131
B 198 510 605 510 745 675 570 605 | 4,260 | 2,660 238 159
190 675 570 510 745 | 675 605 570 | 2,980 | 2,070 228 152
184 | 1,020 540 510 820 675 | 2,070 570 | 1,650 | 1,520 238 134
184 860 540 510 940 640 | 1,400 640 | 1,290 { 1,140 219 110
176 710 570 510 | 820 675 745 745 | 1,200 | 859 193 116
173 605 570 510 780 675 675 710 | 1,160 652 203 122
187 540 | 605 510 745 640 676 | 1,060 | 1,520 | 614 288 122
190 540 570 510 745 675 675 | 1,400 | 1,790 539 316 116
194 540 570 510 745 675 605 | 1,020 | 1,400 451 370 116
198 540 540 480 820 675 605 780 | 1,160 393 298 122
745 480 540 480 | 1,020 675 640 745 | 1,290 340 255 113
780 | 480 540 480 | 1,790 640 040 | 605 | 1,160 315 780 116
570 480 540 480 | 1,520 605 940 570 940 239 | 1,790 420
390 510 540 | 480 | 1,290 605 820 570 745 251 | 1,790 175
710 450 540 480 | 1,290 605 745 540 | 2,080 279 | 1,100 163
540 | 434 540 510 | 1,060 605 780 | 2,360 | 2,510 259 730 | 2,360
444 | 444 | 540| 540 860 605 | 860 | 4,940 | 1,650 | 220 450 | 2,360
710 450 510 5701 940! 605 860 660 | 1,200 | 450 | 395 2,660
510 480 510 605 860 570 820 | 1,520 978 447 320 | 2,510
480 510 480 640 820 570 780 | 1,160 774 391 450 | 1,280
900 510 450 | 675 | 820 570 | 820 980 | 700 | 313 370 730
745 540 480 675 780 605 820 860 558 | 247 | 288 550
640 570 510 675 745 570 820 860 590 204 251 420
605 | 540 540 675 710 | 480 710 780 493 222 271 293
510 570 540 675 480 640 676 461 430 255 219
480 605 540 860 510 675 570 398 320 239 191
540 |acecuen 540 820 [caeee-- 540 joeoeons 570 |- 261 223 |o.ooo

Norte.—Stage-discharge relation affected by ice, Dec. 29 to Jan, 23, discharge estimated from observer’s

notes, and a study of precipitation and temperature records.

for shifting control June 23 to Aug. 9.

Discharge determined by indirect method

Monthly discharge of Repubhcan River at Scandia, Kans., for the year ending
Sept. 30, 1921

Discharge in second-feet Discharge in second-feet
Month Month
Mazximum | Minimum | Moean Maximum | Minimum | Mean

900 173 420 || May.ocacoamaaan 4,940 540 1,030

1,020 434 565 || June.- 4,940 398 1,640
605 450 546 || July--- 2, 660 204 603
860 480 566 || August... 1,790 193 439

1,790 710 908 || September—_._. 2, 660 110 550
745 480 623

2,070 510 780 The year. 4,940 110 719
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REPUBLICAN RIVER AT WAKEFIELD, KANS.

Location.—In NE. ¥/ sec. 5, T. 10 8., R. 4 E., at highway bridge one-fourth mile
north of Union Pacific Railroad station at Wakefield, Clay County, 25 miles
above confluence with Smoky Hill River, 65 miles below Salt Creek, first
important tributary above.

Draivage arEA.—Not measured.

Recorps avarnapLe.—June 21, 1917, to September 30, 1921.

GaerE.—Chain on upstream side of highway bridge at center of middle span;
read by S. R. Winsor. An auxiliary high-water vertical staff, from 13.6 to
20.3 feet is spiked to large cottonwood tree on right bank 25 feet below
bridge.

DiIsCHARGE MEASUREMENTs.—Made from downstream side of bridge or by
wading.

CHANNEL AND CONTRoL.—Bed composed of clean sand; shifting. No well-
defined control. Bank full stage 11 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.60 feet at
6.30 p. m. June 5 (discharge, 4,880 second-feet); minimum stage, 2.20 feet
at 5.50 p. m. September 16 (discharge, 50 second-feet).

1917-1921: Maximum stage recorded, 11.05 feet June 10, 1919 (dis-
charge, 18,200 second-feet); minimum stage, 1.6 feet at 7 p. m. September
12, 1917 (discharge, 40 second-feet).

The flood of June, 1915, which covered the entire valley, probably reached
a stage of 20.0 feet.

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

Recurarion.—Flow is affected by operation of water-power plant at Clay
Center.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined.
Gage read to hundredths twice daily. Daily discharge ascertained by apply-
ing mean daily gage height to rating table, and by indirect method for shifting
control as explained in footnote to table of daily discharge. Records fair.

Discharge measurements of Republicc;n River at Wakefield, Kans., during the year
ending Sept. 30, 1921

Gage | Dis- l Gage | Dis-
Date Made by— height | charge || Date Made by— | nelght | chatge
Feet | Sec.ft. Feet | Sec.ft.
Oct. 20 | A. K. Gowans.___..__. 3.36 672 || May 6| E.L. Williams..__..___ 3.47 658
Feb. 16 |._._. do. .. 3.50 747 || June 20 | H. B. Kinnison_.___... 3.98 898

Mar. 9 |-.._. s L, 3.44 635 || Aug. 8 |._... 5 1 T 2.76 279
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Daily discharge, in second-feet, of Republican River at Wakefield, Kans., for the year
ending Sept. 30, 1921

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

754 612 680 646 550 379 224
790 550 680 612 | 1,120 840 196
749 550 680 581 581 411 176

756 315 133
703 521 680 | 4,520 | 3, 160 296 17

664 521 646 | 3,820 | 3,160 300 129

688 521 612 | 2,850 | 4,340 252 97
688 581 | 1,020 | 2,560 | 2, 560 272 97
644 930 | 2,560 | 2,160 | 1,540 262 94
646 | 1,320 | 3,000 | 1,780 | 1,120 224 97
646 798 | 2,700 | 1,900 840 257 117
612 718 | 2,030 | 1, 540 975 219 82
612 718 | 1,780 | 1, 540 840 200 66
612 718 | 1,780 | 1,900 718 172 94
680 680 | 1,120 | 1,680 550 200 82
680 646 930 | 1,540 465 550 60
680 756 840 | 3,320 438 344 58
612 | 1,020 718 | 4,160 975 267 94
612 1 1,070 680 ! 1,780 | 4,160 233 73
612 975 612 | 1,120 | 1,780 | 1,320 66
612 756 581 | 2,030 798 975 82

612 840 | 2,030 | 1,220 384 581 l;ﬁg

581 |eeeoi- [ .73 E 324 248 | ...

Note.—Stage-discharge relation affected by ice Dec. 22 to Jan. 18; discharge estimated from observer’s
notes, gage heights, and precipitation and temperature records. Indirect method for shifting control
applied Oct. 1 to Mar. 9.

Monthly discharge of Republican River at Wakefield, Kans., for the year ending
Sept. 30, 1921

Discharge in second-feet Discharge in second-feet
Month Month
Maximum | Minimum | Mean Maximum | Minimum | Mean

October_....... 1, 480 234 492 3, 160 581 1, 250
November.____ 909 500 609 4,520 581 1,750
December. 657 495 597 4,340 315 1, 160
January. 894 437 603 1,320 ‘ 172 416
Februar, 1,570 647 949 1,780 58 365
March. . - 790 550 644

April__._.______ 1,320 492 754 The year. 4, 520 58 797

KANSAS RIVER AT OGDEN, KANS. -

LocatioN.—In SE. 14 sec. 12, T. 11 8., R. 6 E., at highway bridge three-fourths
mile southeast of Ogden, Riley County, one-fourth mile below Sevenmile
Creek, 2 miles below Clark Creek, and 10 miles below point where Smoky
Hill and Republican rivers unite to form Kansas River.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—June 19, 1917, to September 30, 1921.

ageE.—Chain on upstream side of highway bridge near middle of center span;
read by Arthur Estes. A vertical staff from 21.0 to 29.8 feet is spiked to
aspen tree on upstream side of road 200 feet from right end of bridge.

DisCcHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading. :



KANSAS RIVER BASIN 289

CHANNEL AND CONTROL.—Bed composed of clean sand; shifting. No well-defined
control. Old truss spans of a former bridge form an obstruction in channel
200 feet below bridge. Bank full stage 18 feet.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 10.40 feet
May 10, 12 (discharge, 8,310 second-feet); minimum stage, 4.65 feet ab
7 a. m. September 8 (discharge, 210 second-feet). *

1917-1921: Maximum stage recorded, 15.85 feet March 16, 1919 (discharge
25,300 second-feet) ; minimum discharge that of 1921.

Ice.—Stage-discharge relation seriously affected by ice for short periods.

RecuLatioN.—Flow affected by the operation of power plants on tributary
streams,

Accuracy.—Stage-discharge relation not permanent. Two rating curves used;
one from October 1 to 20, poorly defined, the other from March 10 to Septem-
ber 30, fairly well defined from 200 to 3,000 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table and by indirect method for shifting econtrol
as explained in footnote to table of daily discharge. Records fair.

Discharge measuremenis of Kansas River at Ogden, Kans., during the year ending
Sept. 30, 1921.

Gage Dis- Gage Dis-
Date Made by— height | charge || Date Made by— height | charge
Feet | Sec.-ft. Feet | Seeft.
Oct. 20 | A. K. Gowans... 5.96 1,230 || May 5 | E. L. Williams._.___..._ 5.89 1,050
Jan. 27 |. 5.94 1,170 (| June 20 | H. B. Kinnison 7.34 2, 550
Mar. 10 5. 61 839 || Aug. 8| ____ Ao el 5. 58 771
Apr. 11 6.34 1, 490

Daily discharge, in second-feet, of Kansas River at Ogden, Kans., for the year end-
ing Sept. 30, 1921

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

980 335 { 1,070 980 650 | 1,160 | 1,250 | 1,250 | 1,120 575
980 334 | 1,250 980 650 | 1,160 980 | 1,850 | 2,270 445
980 428 | 1,350 | 1,020 650 | 1,020 938 | 1,550 | 2,270 369
938 534 | 1,250 852 725 1" 980 810 | 1,550 | 1,650 3156
938 563 | 1,120 895 688 | 1,020 | 1,750 | 1,650 | 1,160 346

852 624 | 1,120 895 725 | 1,020 | 4,400 | 2,990 938 380
938 690 [ 1,160 | 1,020 810 | 1,020 | 4,580 | 3,570 768 305
938 688 980 895 810 | 1,450 | 4,950 { 5,330 768 275
895 457 938 895 895 | 2,380 | 7,070 | 4,230 650 285
895 470 | 1,020 852 | 1,350 | 6,830 | 5,330 | 3,130 810 330

862 | 367 | 1,160 | 810 | 1,550 | 7,310 | 4,580 | 3,130 | 650 | 352
938 | 318|1,120 | 810 | 1,450 | 8,310 | 3,730 | 3,420 | 575 | 1,250
938 | 276 | 980 | 852 (1,550 6,830 (3,570 { 2,730 | 540 | 980
768 | 387 1,120 | 895 | 1,350 | 5,930 | 3,420 | 2,050 | 505 | 1,070
725 | 410 | 1,020 | 852 | 1,350 | 3,730 | 3,270 | 1,750 | 540 | 852

768 | 435 | 938 | 810 | 1,250 | 2,610 | 2,730 | 1,450 | 1,120 688
768 | 516 | 938 | 852 | 1,070 | 2,160 | 2,730 | 1,250 | 3,570 | 385
895 | 575 |1,160 | 810 | 1,250 | 1,750 | 4,950 | 1,160 | 2,730 265
852 | 810 (1,650 | 810 { 1,350 { 1,550 | 4,230 | 1,750 | 2,160 | 1,350
725 | 768 | 1,650 | 725 | 1,650 | 1,350 | 2,610 | 4,230 | 1,350 | 1,950

768 | 980 | 1,750 | 810 | 1,650 | 1,160 | 2,270 | 2,160 | 1,850 | 1,350
540 | 1,120 | 1,550 | 768 | 1.550 | 1,020 | 2,990 | 1,650 | 1,550 938
444 | 1,020 | 1,350 | 895 11,250 | 1,950 | 3,420 | 1,250 | 1,250 | 1,070
348 | 1,250 | 1,250 | 852 | 1,250 | 2,860 | 2,490 | 895 | 1,120 | 2,610
417 | 1,120 | 1,160 | 688 | 1,250 | 2,050 | 2,050 | 768 | 1,020 | 2,050

440 | 1,160 | 1,070 768 | 1,160 | 1,850 | 1,950 980 768 | 1,950
439 | 1,160 980 725 | 1,160 | 1,550 | 1,750 | 1,020 8562 | 1,750
413 | 1,020 | 1,120 810 | 1,160 | 1,350 | 1,650 938 612 | 1,550

387 | 1,160 j.__.___ 768 | 1,350 | 1,160 | 1,550 725 650 | 1,160
386 | 1,160 [.______ 725 | 1,250 | 1,160 | 1,350 612 612 852
360 | 1,160 | ..__ 768 |- 1,250 4 ... 895 415 [

Nom*E.—Stag&dischaige relation affected by ice Dec. 23 to Jan. 17, discharge estimated from observer’s
notes, and a study of gage heights and precipitation and temperature records. Indirect method for shifting
eontrol used Oct. 21 to Dee. 22, and Jan. 18 to Mar. 9.

100120—25t—wsp 526——20
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Monthly discharge of Kansas River at Ogden, Kans., for the year ending Sept. 30, 1921

Discharge in second-feet Discharge in second-feet
Month Month
Maximum | Minimum | Mean Maximum | Minimum | Mean

October_.__.... 1, 460 494 756 1, 650 650 1,160
November 1,120 688 872 8,310 980 2, 480
980 348 726 7,070 810 2, 980
1, 250 276 722 - 5,330 612 2, 000
1,750 938 1,190 || August.__..___. 3, 570 415 1,190
1,020 725 842 || September.____ 2,610 265 935
The year. 8,310 265 1,320

EANSAS RIVER AT WAMEGO, KANS,

Location.—In SE. }{ sec. 9, T. 10 8., R. 10 E., at highway bridge on Main
Street in Wamego, Pottawatomie County, 3 miles below Antelope Creek
and 7 miles above Vermilion River.

DrAINAGE AREA.—53,200 square miles (measured by United States Weather
Bureau).

RECORDS AVAILABLE.—January 1, 1919, to September 30, 1921. The United
States Weather Bureau has intermittent records of stage since June 15, 1914.

Gage.—Chain on downstream side of bridge; read by B. A. Larson.

DisCHARGE MEASUREMENTs.—Made from downstream side of bridge or by
wading.

CHANNEL AND coNTROL.—Bed composed of clean sand; shifting. No well-
defined control. Bank full stage, 15 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.2 feet at
6 p. m. June 17 (discharge, 24,600 second-feet); minimum stage, 2.0 feet at
6 p. m. September 8 (discharge, 680 second-feet).

1919-1921: Maximum stage recorded, 14.6 feet June 12, 1919 (discharge
43,000 second-feet) ; minimum stage that of 1921.

Ice.—Stage-discharge relation not seriously affected by ice.

RecurLaTioN.—Flow is affected by operation of power plants on tributary
streams.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
from 500 to 25,000 second-feet. Gage read to half-tenths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records excellent.

CooperaTioN.—Gage-height record furnished by United States Weather Bureau.

Discharge measurements of Kansas River at Wamego, Kans., during the year ending
Sept. 30, 1921

Gage Dis- Gage | Dis-
Date Made by— height | charge Date Made by— height | charge
Feet | Sec.ft. ) Feet | Seclt.
Oct. 22| A. K. Gowans.......__ 2.85 1,710 || May 5 |-E. L. Williams_.__...__ 2.76 1, 580
Feb. 1 |-.._. L [ S, 2. 69 1,550 || June 20 | H. B. Kinnison.-.._.... 4.98 6,140
Mar., 11 . L 1) 2.78 1,650 || Aug. 8 |..._. QO o 2.78 , 600
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Daily discharge, in second-feet, of Kansas River at Wamego, Kans., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar.

Aug. | Sept.

1,600 | 1,600 | 1,460
1,600 | 1,980 | 1,390
1,460 | 1,460 | 1,320
1,460 | 1,460 | 1,320

1,670
1, 670

2,060 | 2,470 | 1,000

4,790 | 1,000

17,800 | 4,330 | 1,000

4,100 0945

11,400 | 3,040 | 890

20,000 | 2,650 835
15,700 | 2,140 890

1530 | 730
1,530 | 730
1600 | 835

ges
OOS

2882z 28

Monthly discharge of Kansas River at Wamego, Kans., for the year ending Sept.
921

0,

Discharge in second-feet

Run-off in
Month . acre-feet
Maximum | Minimum [ Mean
2,140 780 1,180 72, 600
1,820 1,180 1,440 85, 700
1,600 1,180 1,360 83, 600
1,820 1, 250 1, 520 93, 500
2, 300 1, 460 1, 870 92, 800
2,220 1,250 1,450 89, 200
2, 560 1, 250 1,710 102, 000
19, 300 1, 530 4,180 257, 000
19, 300 1, 980 5, 670 337, 000
20, 000 1,670 6, 610 406, 000
e 5,770 1,120 2, 390 147, 000
Septermnber - o e cccmcccemeean 4,330 730 1,750 104, 000
BN TR 20, 000 730 2, 590 1, 870, 000
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KANSAS RIVER AT TOPEEA, KANS,

Location.—In Topeka, Shawnee County, midway between Topeka Avenue
and Harrison Street, 300 feet below Chicago, Rock Island & Pacific Rail-
way bridge, 1,900 feet above Melan Arch highway bridge on Kansas Avenue,
and 134 miles above Soldier Creek.

Draivace ArREA.—Not measured.

RECORDS AVAILABLE.—April 24 to August 31, 1904, and June 12, 1917, to Sep-
tember 30, 1921.

Gage.—Gurley long distance water-stage recorder on right bank. Referred to
inside staff and outside slope gage, set to same datum as chain gage; read
by Harold N. Rickardson. For history of previous gages, see Water-
Supply Paper 476.

DiscHARGE MEASUREMENTS.—Made from downstream side of Sardou Avenue
highway bridge, 1 mile below gage, from Brickyard highway bridge 3 miles
above gage, and by wading.

CHANNEL AND CoNTRoL.—Bed composed of sand and silt; shifting. A number
of sand dips, on the right bank above and below the gage maintain a deep
channel along the right bank. No well-defined control, although the
Melan arch bridge, with heavy concrete piers, affects the stage-discharge
relation, which is fairly permanent. Banks protected by levees, within
which the water is confined at all stages.

EXTREMES OF DISCHARGE.— Maximum stage during year from water-stage re-
corder, 16.3 feet at 7 p. m. May 10 (discharge, 43, 100 second-feet) ; minimum
stage, from water-stage recorder, 8.20 feet October 17 and 18 (discharge,
950 second-feet).

1917-1921: Maximum stage recorded, 20.0 feet March 16, 1919 (dis-
charge, 68,000 second-feet); minimum stage, 3.15 feet September 28, 1918
(discharge, 705 second-feet). ]

1904: Maximum stage recorded, 22.05 feet on July 7 (discharge not
computed on account of unknown datum).

Ice.—Stage-discharge relation seriously affected by ice and ice jams. The
sand dip keeps the channel partly open except during extremely cold weather.

ReguraTioN.—The effect of the operation of power plants on the tributaries is
not appreciable.

Accuracy.—Stage-discharge relation permanent except when affected by ice
and ice jams. Operation of water-stage recorder satisfactory, except when
intake pipe, or electric circuit troubles caused breaks or discrepancies in
the record. Auxiliary slope gage read once daily and more frequently
during high water and periods of gage trouble. Rating curve, fairly wel
defined. Daily discharge ascertained by applying mean daily gage height
to rating table, except as explained in footnote to table of daily discharge.
Records good.

Discharge measurements of Kansas River at Topeka, Kans., during the year ending
Sept. 30, 1921

Gage Dis- Gage | Dis-
Date Made by— height | charge Date ) Made by— height | charge
Feet | Secft. Feet | Secft.
Oct. 18 3.22 966 || Mar, 30 | Williams and Gowans .| 3.88 1, 540
Feb. 10 4.12 1,730 || May 9! E.L, Williams__._____._| 10.65 | 15,800
Mar. 15 4.0 1,640 | July 22 | H. B. Kinnison_.__._._.| 8.13 9, 300
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Daily discharge, in second-feet, of Kansas River at Topeka, Kans., for the year
ending Sept. 30, 1921

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

1,720 | 1,360 § 1,830 | 2,010 | 2,760 ; 1,830 | 1,360

1,720 | 1.280 | 1,890 | 2,070 | 7,8R0 { 2,760 | 1,280

1,830 | 1,240 1,830 | 2,070 | 26,500 | 4,800 | 1,320

1,630 | 1,210 1,720 { 1,890 | 16,000 | 4, 610 1, 320

1,720 | 1,210 | 1,680 | 3,380 | 9,480 | 4,060 | 1,140

1,630 | 1,180 1,680 { 3,380 | 20,200.} 3,380 | 1,040

1,630 | 1,280 | 1,830 | 4,610 | 18,700 | 2.760 | 1,070

3,380 980 | 2.260 { 5,180 } 14,000 | 2,070 | 1,040

2,640 | 1,450 | 12,500 | 7,880 | 11,700 | 2,010 | 1,140

1,950 | 1,360 | 31,900 | 8,940 | 8,940 | 2,470 | 1,720

1,830 | 1,450 | 24,300 | 8,670 | 6,000 | 4,420 980

1,780 | 1,630 | 12,800 | 7,140 | 4,610 | 2,330 | 1,580

1,720 | 1,890 | 13,100 | 6,000 | 5,180 | 1,720 | 5,580

1,680 | 2,010 | 10,300 | 5,580 | 4,990 | 1,580 | 3,220

1,680 | 2,010 | 8140 | 4,800 | 4,240 | 3,060 | 1,680

1,680 | 2,010 | 6,440 | 4,800 3,710 | 2,760 1, 400

1,680 | 1,950 | 5,180 | 5,790 | 3,710 | 6,220 1,450

1,540 | 1,830 | 4,060 | 31,400 | 3,540 | 9,210 | 1,450

1,580 | 1,780 | 3,540 | 14, 800 , 800 | 3,880 1,450

1,630 | 2,140 | 3,060 | 10,600 | 9,750 | 3,380 1,400

1,100 | 2.680 | 1,630 | 2,200 | 2,610 | 6,440 | 11,700 | 3,060 | 2,260
1,140 4,420 | 8,940 | 2,610 [ 2,540
1, 360 5,180 | 5,380 | 2,760 | 4,060
2, 200 5,380 | 3,880 | 2760 | 4,420
3, 060 4,240 | 2,910 | 2,760 | 3,380
2, 540 4,060 | 2,760 | 2,260 | 3,710
2,140 7,140 | 2,400 | 2,010 | 3,220
1, 950 6,440 | 2,400 | 1,830 | 2,680
2,070 4,060 | 2,330 | 1,720 | 2,330
1,890 2,010 | 2,140 | 1.540 | 1,890
1,240 | 1,950 [-_.____| 1,450 |-ocoo_o| 2,010 jocecoooo 1,950 | 1,450 [-c——ooo

Note.—Stage-discharge relation affected by ice Dec. 21 to Jan. 6, and Jan. 13-23, daily discharge esti-

mated from a study of gage-height charts, ice notes, and precipitation and temperature records.

Recorder

out of order and mean daily gage height obtained from curve passing through plotted daily gage height
readings for Sept. 1-12, Feb. 22-23, Mar. 26 to Apr. 6, May 26 to June 16, June 21 to July 1, July 20-26,

and Aug. 5-11.

Monthly discharge of Kansas River at Topeka, Kans., for the year ending Sept. 30,
: 1921

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean

October_ e 1,830 950 1,170 71,900
November _ e 1,630 1,140 1,280 76, 200
December. ..o e 1, 360 1,140 1, 230 75, 600
JaANUALY - o el 3, 060 1,070 1, 460 89, 800
February - e 2, 680 1, 680 1, 970 109, 000
March o oo e 3, 380 1, 360 1, 700 105, 000
ATl e 2, 47 980 1, 700 101, 000
May . T 31, 900 1, 680 5,840 359, 000
JUDE - e e e e 31, 400 1, 890 6, 380 380, 000
T e e 26, 500 1,950 7, 530 463, 000
August__ _ 9,210 1,450 3,030 186, 000
September e 5, 580 980 2,100 125, 000

THE JOAT- - e o e e e e e 31, 900 950 2,960 2, 140, 000
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KANSAS RIVER AT BONNER SPRINGS, KANS.

LocaTrioN.—In NW. 14 sec. 32, T. 11 8., R. 23 E., at highway bridge at Bonner
Springs, Wyandotte County, half a mile below Wolf Creek, half a mile from

Atchison, Topeka & Santa Fe Railway bridge, 18 miles above mouth of
river.

DrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—July 8, 1917, to September 30, 1921.

Gage.—Chain on upstream side of highway bridge at center of second span
from left bank; reacl by B. L. Rehm.

Di1scHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Bed composed of sand and silt; shifting. No well-
defined control.

ExXTREMES OF DISCHARG:IZ.—Maximum stage recorded during year, 19 feet at
6 a. m. May 11 (discharge, 76,500 second-feet); minimum stage, 3.45 feet
October 11 and 14 (discharge, 1,220 second-feet).

1917-1921: Maxzinum stage recorded, 22.2 feet March 17, 1919 (dis-
charge, 109,000 second-feet); minimum stage, 3.15 feet September 30, 1918
(discharge, 805 second-feet).

Ice.—Stage-discharge relation seriously affected by ice and ice jams for short
periods.

RequraTion.—Flow may be slightly affected by operation of Bowersock mill
and power plant at Lawrence.

Accuracy.—Stage-discharge relation practically permanent except when af-
fected by ice in December and January. Rating curve fairly well defined
from 1,500 to 60,000 second-feet. Gage read to half-tenths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating

table except as explained in footnote to table of daily discharge. Records
good.

Discharge measurements of Kansas River at Bonner Springs, Kans., during the year
ending Sept. 30, 1921

Gage Dis- Ga Dis-
Date Made by— heieht | charge || Date Made by— heigiet charge
Feet | Secft. Feet | Secft.
Oct. 281 A. K. Gowans_._..._.. 3.8 | 1,710 || June 13 | H, B. Kinnison_._....... 7.15 | 7,870
Feb. 14 [_.._. {5 L 4.09 | 2,100
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Daily discharge, in second-feet, of Kansas River at Bonner Springs, Kans., for the

year ending Sept. 30, 1921

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

4,0
1,950 1 1,950 | 2,560 g,gm 4,000

1,810 | 1,810 | 2,560 | 4,000 | 28,300
1,810 | 1,670 | 2,400 | 3,600 | 17,300

2, 800 5,
12,100 | 1,810 | 18,600 | 10,500 | 12, 800

00 | 4,400
00 | 9,380

2,720 | 2,100

2,890 | 2,720
2,560 | 3,240
3,060 | 3,600
5,620 | 3,600

4,400 | 1,540
3,420 | 1,670
2,800 | 1,540

2,720 | 1,950 | 24,500 | 8,3 5,830 | 6,460 | 4,000
3,600 | 2,400 | 16,000 | 7,130 | 9,120 | 3,600 | 7,840
1 2,560 | 12,800 | 6,460 | 6,460 | 2,890 | 5,410
2,250 | 3,240 | 10,500 | 6,460 | 5,620 | 4,200 | 4,000
2,250 | 4,600 | 9,120 | 6,040 | 4,600 | 16,000 | 3,240
2,400 | 4,000 | 7,600 | 6,040 | 4,800 | 17,300 | 2,720
2,250 | 4,000 | 6,680 | 31,700 | 5,000 | 9,380 | 4,000
1,050 | 3,800 | 6,460 | 16,400 | 5,410 | 5,830 | 6,460
2,560 | 4,200 | 5,830 | 10,500 | 9,380 | 4,800 | 6,040
2,890 | 3,800 | 5,200 | 6, 10,500 | 4,400 | 4,200
2,400 | 3,420 | 4,800 | 5, 8,600 | 3,600 | 3,800
2,250 | 3,240 | 4,600 | 6,250 | 6,250 | 3,600 | 4,400
2,950 | 3,800 | 4,400 | 7,130 | 5, 3,420 | 7,600
2.250 | 4,200 | 4,600 | 6,460 | 4,000 | 3,420 | 5,000
2,250 | 3,060 | 5,620 | 6,460 | 3,600 | 3,240 | 4,800
2,250 | 2,560 | 5,410 | 8,600 | 3.600 | 3,240 | 4,400
1,050 | 2,560 | 5,200 | 8,340 | 3,600 | 2,560 | 3,800
1,050 | 2,720 | 4,800 | 5,830 | 3,240 | 2,400 | 3,420
1,950 4,200 2,800 | 2,100 |.oon...

Nore.—Stage-discharge relation affect

charge estimated from observer’s notes,
of Kansas River at Topeka.

Monthly discharge of Kansas R

Sept. 30, 1921

ed by ice Dec. 22, 23, Dec. 27 to Jan. 6, and Jan. 15-23, daily dis-
precipitation and temperature records, and comparison with flow

iver at Bonner Springs, Kans., for the year ending

Discharge in second-feet I

Run-off in
Month acre-feet
Mazximum | Minimum | Mean

October. ..o [ S 2,250 1,280 1,620 99, 600
2,400 1,540 1,790 107,000
1,950 1,410 1,740 107, 000
4,800 1,280 2,010 , 000
2,720 1,950 2,230 , 000
12,800 1,810 3,050 188,000
4,600 1,670 2,740 163,000
71,400 2,400 11,800 726,000
16, 400 3, 600 8,030 478,000
28,300 2,890 8,450 520, 000
18, 200 2,100 5,730 352, 000
7,840 1,540 3,800 226,000
The year. . e 71,400 1,280 4,430 | 3,210,000
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SMOKY HILL RIVER AT ELLSWORTH, KANS.

Locarion.—In SE. 1 sec. 20, T. 15 S., R. 8 W., at Pioneer Memerial highway
bridge at Ellsworth, Ellsworth County, 2 miles below Turkey Creek and 2
miles above Oxide Creek.

DRAINAGE AREA.—7,580 square miles.

RECORDS AVAILABLE.—April 17, 1895, to October 31, 1905, a,nd July 23, 1918, to
September 30, 1921.

Gage.—Chain on upstream handrail of cénter span of concrete arch bridge;
read by E. A. Forkner.

1895-1905: Staff gage in two sectlons on south bank pier of old highway
bridge; datum not same as for chain gage.

Di1sCHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CHANNEL AND CONTROL.—Bed composed of clean sand; shifting. Bank full
stage, 20 feet. Control at low stages is & water main crossing the river just
below bridge; at medium stages shifting occurs. A sand dip operating 200
feet below the bridge probably affects stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.1 feet at
11 p. m. July 6 (discharge, 3,150 second-feet); minimum stage, 1.72 feet
December 29, 30 (discharge, 2 second-feet).

1895-1905; 1918-1921: Maximum stage recorded, 16.55 feet (gage at old
highway bridge) July 5, 1895 (discharge, 21,000 second-feet); minimum dis-
charge that of 1921.

Ice.—Stage-discharge relation not seriously ‘affected by ice.

REeEGuLAaTION.—None.

Accuracy.—Stage-discharge relation not permanent; rating curve fairly well
defined from 50 to 1,000 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by indirect method for shifting control. Records
poor.

Discharge measurements of Smoky Hill River at Ellsworth, Kans., during the year
ending Sept. 30 1921

Gage Dis- Gage | Dis-
Date Made by— height | charge DPte Made by— height | charge
See.ft. Feet | Secft.
14 | May 18 | E. L. Williams._._. 2.08 37
38 | June 21 | H. B. Kinnison.. 2,50 131
ﬁ Aug. 9 |-eeeo 16 L S, 2.23 57
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Daily discharge, in second-feet,-of Smoky Hill River at Ellsworth, Kans., for the

year ending Sept. 80, 1921
Day Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
30 18 71 18 70 132 24
29 19 53 29 67 186 24
29 19 42 97 263 110 22
29 24 38 137 108 92 24
27 97 35 263 92 82 22
29 179 33 880 635 76 21
29 66 38 835 | 2,440 68 21
29 74 495 600 880 66 21
29 53 110 530 565 61 20
28 76 396 428 412 59 81
27 59 137 349 290 57 19
27 49 67 334 250 53 35
30 52 49 290 211 47 24
31 49 47 304 191 66 20
29 380 40 334 164 53 16
29 250 39 250 137 66 13
29 36 211 120 101 11
27 61 34 174 116 82 27
27 63 33 143 106 70 24
25 61 31 139 94 61 21
25 66 32 128 90 47 16
26 56 30 167 87 44 13
27 52 29 181 80 41 13
25 47 27 172 146 36 13
24 74 26 157 198 34 11
22 49 24 124 349 32 10
20 45 85 104 290 31 8
20 41 31 94 196 27 8
19 38 30 84 141 27 6
20 56 27 77 126 31 6
20 . .. 23 |- 112 28 (o ..

Monthly discharge of Smoky Hill River at Ellsworth, Kans, for the year ending
Sept. 30, 1921

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

October__ . __ e 56 8 24.0 1,480
November______________________.__ - 94 26 47.8 2,840
December. - 66 8 38.0 2,340
January.__ _ 150 31 615 3,780
February. - 70 31 40.8 2,270
March. . . 31 19 26.4 1, 620
April . - 380 18 75.1 4,470
May. - 495 23 70.6 4,340
June_ . - 880 18 254 15, 100
July_ T B 2,440 67 291 17,900
August____ . - 186 27 63.4 900
SeDtember - - e e 35 6 17.7 1,050

The year. .. e 2, 440 6 84.4 61, 100
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SMOKY HILL RIVER NEAR ABILENE, KANS.

Locartion.—In SE. 4 sec. 23, T. 13 8., R. 1 E,, at highway bridge at Sand Springs
3 miles above Holland Creek, 4 miles west of Abilene, Dickinson County,
9 miles below Solomon River and 10 miles above Riverside Light, Power &
Gas Co.’s dam.

DRrAINAGE AREA.—18,700 square miles (measured by United States Weather
Bureau).

RECORDS AVAILABLE.—June 18, 1918, to September 30, 1921, when station was
discontinued. The United States Weather Bureau has published records
of gage heights since November 22, 1904.

Gage.—Chain on downstream handrail of highway bridge, installed July 6, 1917;
read by Mrs. R. A. Grubbs. An auxiliary vertical staff, from 17.0 to 25.3
feet, painted on concrete reservoir, is located on left bank, 250 feet above
bridge; and a vertical staff, from 26.9 to 30.0 feet is printed on northwest
corner of pump house at Sand Springs. All gages refer to the same datum.,

Di1SCHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CoNTROL.—Bed composed of sand and silt. No well-defined
control. Bank full stage, 22 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.4 feet May
11 and 12 (discharge, 5,760 second-feet); minimum stage, 0.80 foot, Sep-
tember 7 and 8 (discharge, estimated because of backwater from dam, 34
second-feet).

1918-1921: Maximum stage recorded, 21.3 feet June 14, 1919 (discharge,
12,800 second-feet); minimum discharge, that of 1921.

1904-1918: Maximum stage recorded by United States Weather Bureau,
24.0 feet, June 11, 1903; minimum stage 0.5 foot on various dates. On
May 29, 1903, the river reached a stage of 28.4 feet, from levels by United
States Weather Bureau on high-water mark set by T. W. Sherman.

Ice.—Stage-discharge relation seriously affected by ice for short periods. The
water from Sand Springs enters just above gage and retards ice formation
at the gage.

RecuraTioN.—Flow is affected by the operation of small water power plants on
thie main stream and its tributaries.

Accuracy.—Stage-discharge relation not permanent; affected by backwater
from dam. Rating curve fairly well defined from 100 to 1,000 second-feet.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table; except for peridds of back-
water as indicated in footnote to table of daily discharge gage heights were
corrected before discharge was determined. Records poor.

Discharge measurements of Smoky Hill River near Abilene, Kans., during the year
ending Sept. 30, 1921

Date Made by— ke | consg || Date Made by— kS |
Feet | Sec.ft. Sec~ft.
1.36 178 || Apr. 12 572
82.19 307 12 574
@204 273 || May 6 266
.| e1.80 216 || June 21 697
¢1.83 184

o Stage-discharge relation affected by backwater from dam.
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Daily discharge, in second-feet, of Smoky Hill River near Abilene, Kans., for the
year ending Sept. 30, 1921

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

165 190 275 149 275 190 202 322 145 245 750 125
185 260 275 145 245 190 190 356 190 275 998 94
161 275 305 185 245 202 215 373 145 260 645 178
205 190 305 215 245 260 202 373 165 190 373 322

260 215 339 215 260 245 230 339 | 1,150 645 305 75
180 245 260 215 260 145 190 202 1 1,670 | 1,540 290 45
198 275 215 202 245 145 230 260 | 2,170 | 1,890 322 34
190 290 202 202 275 165 190 305 | 2,990 | 2,260 245 36
172 245 275 190 275 190 275 356 | 2,670 ; 1,710 190 101
175 245 260 180 290 190 962 | 4,430 ( 2,070 | 2,830 190 84

165 260 275 165 275 190 926 | 5,610 | 1,940 | 2, 460 190 373
125 275 245 190 275 215 645 | 5,610 | 2,260 | 1,420 145 543
125 290 190 202 190 245 543 | 3,330 | 1,760 998 215 715
215 290 202 202 190 275 339 | 1,540 | 1,500 820 305 260
275 260 245 230 190 275 230 | 1,220 998 715 215 107

275 245 178 245 190 178 275 820 962 611 926 215
215 275 166 245 190 165 339 441 750 543 | 1,590 998
185 215 190 190 165 275 543 339 | 1,070 543 | 1,260 | 1,890
290 230 245 245 245 611 645 407 | 1,300 509 441 | 1,460
475 245 215 260 230 339 890 407 926 926 215 785

339 2156 260 215 275 230 715 305 645 645 305 750
373 245 99 230 202 215 441 339 475 441 260 | 1,260
339 215 99 230 215 215 275 290 509 275 215 926
215 178 145 245 215 202 390 260 645 245 215 611
215 160 165 305 245 305 407 190 877 260 178 577

245 80
230 |eeeeae- 190 |oueeeen 680 116 |oeeeees

NortE.—Stage-discharge relation affected by backwater from dam, Nov. 1 to Dec. 22, Jan. 18 to Mar, 18,
Apr. 1-19, and May 25 to Sept. 30; discharge estimated from discharge measurements, a study of gage
height and precipitation records, and information relative to the dam. Stage-discharge relation affected
by 1%6 Dec. 23 dtso Jan. 17; discharge estimated from observer’s notes and a study of precipitation and tem-
perature records.

Monthly discharge of Smoky Hill River near Abilene, Kans., for the year ending
Sept. 30, 1921

. Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
L7 1Y < U P 475 125 239 14,700
290 178 245 14, 600
339 99 213 13, 100
373 145 233 14, 300
290 165 233 12, 900
611 145 242 14, 900
962 190 419 24, 900
5,610 121 952 58, 500
2,990 145 1, 060 63, 100
JUY e ——- 2, 880 178 51,000
AUgUSt_ e 1, 590 80 378 23,200
8eptember. e mm——————— —— 1,890 34 479 28, 500
The year 5,610 34 461 334,000

SALINE RIVER AT TESCOTT, KANS.

LocatioN.—In SE. 14 sec. 16, T. 12 8., R. 5§ W., at highway bridge one-fourth
mile below an old dam, half a mile south of Tescott, Ottawa County, half a
mile above Dry Creek, 4 miles below Table Rock Creek, and 40 miles above
mouth of river.

DRrAINAGE AREA.—Not measured.

Recorps avaiLaBLE.—September 3, 1919, to September 30, 1921.

Gaae.—Chain on downstream side of highway bridge at center of span; read by

~ W. A, Scidmore.
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DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge or
by wading.

CHANNEL AND CONTROL.—Bed composed of sand and silt; shifting. Bank full
stage, 25 feet. No well-defined control.

EXTREMEs oF DISCHARGE.—Maximum stage recorded during year, 18.70 feet at
9.30 a. m. September 16 (discharge from extension of curve, 2,910 second-
feet); minimum stage, 1.6 feet at 9.30 a. m. October 11 (discharge, 4 second-
feet).

1919-1921: Maximum stage recorded, that of 1921; minimum discharge,
that of 1921.

Ice.—Stage-discharge relation affected by ice.

Recuration.—Flow is affected by operation of mills at Shady Bend and Lincoln.

Accuracy.—Stage-discharge relation not permanent; affected by ice for a few
days in December and January. Rating curve used fairly well defined
from 10 to 1,250 second-feet. Gage read to hundredths once daily. Daily
discharge ascertained by applying daily gage height to rating table and by
indirect methqd for shifting control as explained in footnote to table of
daily discharge. Records fair.

Discharge measurements of Saline River at Tescott, Kans., during the year ending
Sept. 30, 1921

_ Gage Dis- - Gage | Dis-
Date Made by height | charge || Pate Made by height | charge
Feet | Sec.-fi. Feet | Sec.ft.
Oct. 9} A. K. Gowans. 2.14 9.8 || May 18 | E. L. Williams____ 3.18 47
Feb. 7 |..... 0 [ M, . 203 34 Jupe 21 | H. B. Kinnison. .. .| 3.58 77
Mar. 6 |..... L o R, 2.96 35 Aug. 9 ... s [0 T 2.93 40

Daily discharge, in second-feet, of Saline River at Tescott, Kans., for the year ending
Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
12| 11 40 12 51| 147 50
12( 11 37 14 33| 63 5.5
16 7 37| 23 51| 52 6.9
19 6 28 22 162 | 46 9.8
35 5.5 7 176 280 | 46 23
29 9 42 260 260 @ 46 8.4

9] 95 82 290 162 | 46 7.4
16 | 250 822 260 111 33 6.3
22 | 192 1,310 280 101 | 42 6.8
22 | 144 950 174 101 | 33 6.3
25 | 123 500 108 871 29 6.8
25 | 123 270 87 78| 25 6.0
27 | 102 270 85 75| 25 8.2
25| 85 168 64 51 | 51 6.2
16 | 85 152 55 42 | 290 |2, 550
16 | 137 109 55 42 [ 270 (2,520
22 | 241 73 55 42 [ 111 1,210
22 | 137 70 55 54 | 86 894
16 | 130 102 60 52| 36 1, 210
20| 95 50 60 42| 36 990
19 | 47 50 78 49 | 32 486
13| 28 83 60 49 | 32 254
13| 44 71 60 44| 18 105
13 | 102 59 55 42| 32 82
11| 42 48 ‘51 38 40 9
11 58 43 75 49 6.6 29

71 42 60 46 338 6.6 37
11| 50 30 33 374 6.6 22
11§ 37 31 33 195 5.5 22
16 | 42 34 42 264 5.5 27
b § N I 30 |.ooo.oo 163 5.0 feueeeee

Nore.—Stage-discharge relation affected by ice Dec. 23-30, and Jan. 13-21: discharge estimated from
observer’s notes and a study of precipitation and temperature records. Gage not read Oct. 8, Nov. 21,
May 1, 29, June 5, 16-20, 22-24; discharge estimated or interpolated. Discharge determined by indirect
method May 22 to Sept. 30.

’
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Monthly discharge of Saline River at Tescott, Kans., for the year ending Sept. 30, 1921

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

October.__. 58 4 16.3 1, 000
November. 102 i 55. 5 3, 300
December._. 47 7 25.3 1, 560
76 13 31.2 1,920
42 13 27.5 1, 530
36 7 17.5 1,080
250 55 82,7 4,920
1,310 28 183 11,300
290 12 90. 9 5,410
374 33 112 6, 890
290 5 54.9 3, 380
2, 550 5 352 20, 900
e FOBT - e e e o mmmm oo e memee 2, 550 4 87.3 63, 200

SOUTH FORK OF SOLOMON RIVER AT ALTON, KANS.

Location.—In SW. 14 sec. 12, T. 7 S,, R. 15 W., 1,000 feet downstream from
remains of old dam and three-fourths mile south of Alton, Osborne County.

DrainacE AREA.—Not measured.

RECORDS AVAILABLE.—August 31, 1919, to September 30, 1921.

Gace.—Staff gage painted on downstream cylinder bridge pier on north side of
second span from left bank, with low-water section fastened to form work
at base of same pier; high-water section reading from 13.0 to 23.0 feet, painted
on downstream side of left bridge abutment; read by James K. Thompson.

DIsCHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CHANNEL AND cOoNTROL.—Bed composed of sand and gravel, shifting; two
channels for low stages. No well-defined control. Bank full stage, 21 feet.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 3.0 feet June
5 (discharge, 426 second-feet); minimum stage, 0.22 foot September 4, 13
(discharge, 1 second-foot).

1919-1921: Maximum stage recorded, 19.5 feet September 19, 1919 (dis-
charge, 9,340 second-feet); minimum discharge, 1 second-foot August 3,
1920, and September 4, 1921.

Ice.—Stage-discharge relation affected by ice.

RecuraTion.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curves used fairly
well defined below 2,000 second-feet. Gage read to quarter-tenths twice
daily. Daily discharge ascertained by applying mean daily gage height to
rating table. Records poor.

Discharge measurements of South Fork of Solomon River at Alton, Kans., during
the year ending Sept. 30, 1921

_ Gage Dis- — Gage | Dis-
Date Made by- height | charge Date Made by height | charge
Feet | Sec.ft
May 19 | E. L. Williams.__._____ 0.84
June 22 | H. B. Kinnison. © .81 30
Aug. 10 |._.__ do. s .43 6.2
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Daily discharge, in second-feet, of South Fork of Solomon River at Alton, Kans., for
the year ending Sept. 80, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
13 51 47 35 27 43 411 39 16 2.0
13 51 41 38 29 41 30 41 10 2.0
13 55 42 38 29 41 28 1 38 8 2.6
13 55 45 37 29 39 87| 34 6 1.2
12 51 45 35 30 35 336 | 78 5 15
13 "56 40 38 35 35 147 { 153 5 L5
13 56 40 38 35 34 103 | 183 5 2.0
13 61 37 43 38 33 280 | 103 5 1.8
13 55 35 43 38 34 95 | 47 5 1.8
14 51 40 43 35 80 131 50 6 1.5

9 54 41 43 37 67 103 | 41 7.5 1.5
9 55 41 39 38 69 84 | 28 14 L5
9 56 41 35 33 64 69 [ 22 11 3.8
9 49 41 35 35 53 67 | 18 11 25
13 47 37 34 47 44 66 | 16 7 10
13 48 34 34 66 41 60| 14 11 5.0
19 47 38 34 66 38 501 11 13 2.0
23 41 40 33 91 34 43 | 10 28 2.6
23 41 41 33 82 34 43| 4.7 38 76
23 41 41 33 76 33 42 3.81 38 184
33 42 4] 32 66 33 37 35| 23 172
28 48 41 29 66 32 33 2.6 10 54
54 48 41 29 66 29 33 6.0 9.5 34
62 59 41 29 60 29 30 7.5 7.5 35
45 48 42 33 47 29 29| 16 7.5 34
41 42 42 34 52 29 26 28 4.7 27
41 45 43 34 43 26 251 24 4.4 25
40 42 45 26 42 24 221 19 3.2 20
37 45 45 25 41 37 21 31 2.6 16
34 45 45 25 43 76 28 21 2.3 14
45 |oaaes 45 25 |eeeann FiT: S D 19 2.0 [ccaacan

Nore.—Stage-discharge relation affected by ice Dec. 17 to Jan. 18. Discharge based on gage heights,
observer’s notes, and a study of temperature and precipitation records.

r
Monthly discharge of South Fork of Solomon River at Alion, Kans., for the yea
ending Sept. 30, 1921

Discharge in second-feet
Run-off inr
Month

Mazimum | Minimum | Mean acre-feet
October 62 9 23.9 1,470
November, 61 41 49.5 2, 950
December. 47 34 41.2 2, 530

January. ._ 60 34 43.8 2, 6!
February. . 64 35 44.1 2,450
Mareh. - e 43 25 34.3 2,110
April____ g1 27 47.4 2,820
May... 80 24 41.6 2, 560
June... 336 21 730 4,340
July__. 183 2.6 35.9 2,210
August 38 2 10. 5 646
September. - ... — 184 1.2 25.3 1, 510
N T 336 1.2 30.1 28, 300

SOLOMON RIVER AT NILES, KANS.

Location.—In NW. 14 sec. 31, T. 12 8., R. 1 W., at highway bridge three-
fourths mile west of Niles, Ottawa County, and 7 miles above mouth of
river.

DrAINAGE AREA.~—Not measured.

RECoRDS AVAILABLE.—May 6, 1897, to November 30, 1903, and May 15, 1919,
to September 30, 1921.

Gage.—Chain on downstream handrail of bridge, 65 feet from left abutment;
read by Ellsworth Boyle. Wire gage used 1897-1903, set at different
datum, spiked to floor of old highway bridge.

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.
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CHANNEL AND CONTROL.—Bed composed of sand and silt, shifting. Bank full
stage, 22 feet. No well-defined control. Backwater occurs at station when
Smoky Hill River is at flood stage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.1 feet at
7 a. m., May 10 (discharge, 5,150 second-feet); minimum stage, —0.49
foot, September 5 and 15 (discharge, 17 second-feet).

1897-1903; 1919-1921: Maximum stage recorded, 33.8 feet old datum
June 3, 1903 (discharge, 10,600 second-feet); minimum discharge 7 second-
feet in July and August, 1901.

Ice.—Stage-discharge relation affected by ice.

ReguLaTIiON.—Flow is affected by operation of mills and power plants upstream.

Accuracy.—Stage-discharge relation not permanent. Two rating curves used,
fairly well defined between 50 and 400 second-feet. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
helght to rating table and by indirect method for shifting control as e\plalned
in footnote to table of daily discharge. Records good.

Discharge measurements of Solomon River at Niles, Kans., during the year ending
Sept. 80, 1921

i Gage Dis-

Date Made by— ]ﬁ?ggft cf;rze Date Made by— pens | chasge

Feet | Sec.ft. Feet | Sce.ft.
Oct. 10 0.65 104 1.2 187
Jan. 28 1.36 170 || .87 138
Feb. 17 77 110 1.81 244
Mar. 8 .76 110 || .98 149

j

Daily discharge, in second-feet, of Solomon River at Niles, Kans., for the year
endmg Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
86 144 174 94 129 106 120 174 145 270 530 66
70| 119 154 | 106 1341 114 | 120 | 140 | 125 | 145 342 66
106 144 184 106 134 119 120 150 125 150 282 76
119 144 144 106 134 124 110 150 736 110 222 36
14 129 | 124 106 144 106 140 | 140 [ 1,290 | 810 | 186 18
106 134 134 110 134 102 140 145 | 1,760 | 1,080 198 47
94 134 144 124 134 102 140 162 | 2,290 | 2,030 162 30
82 144 114 129 119 106 150 162 | 2,400 | 1,160 135 43
110 144 134 129 134 100 470 | 3,420 938 { 1,110 145 100
98 144 129 102 144 120 830 ' 4,700 530 700 120 68
55 194 134 144 134 115 390 | 2,250 736 390 105 47
74 204 144 110 119 120 282 | 1,760 810 282 100 210
106 134 129 124 114 130 222 986 646 234 100 110
110 154 124 134 119 110 174 700 514 222 58
98 144 124 144 119 110 186 530 414 198 428 17
74 154 129 94 114 120 198 366 342 174 682 58
110 154 119 102 114 125 354 282 330 162 | 1,030 85
134 | 144 129 106 | 144 | 115| 282 258 | 594 125 4 342

135 |-cmenes 145 joeenao 282 76 |oeeeeew

NorE.—Stage-discharge relation affected by ice Dec. 21 to Jan. 19, discharge estimated from observer's
notes and a study of precipitation and temperature records. Gage heights missing and dlscharge estimated
Nov. 26 to 30 and Dec. 28 and 29. Indirect method for shifting control used Mar. 9 to May 5.
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Monthly discharge of Solomon River at Niles, Kans., for the year ending Sepé. 30,
1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
174 b5 116 7,130
204 110 142 8,450
184 106 130 7,990
204 94 129
144 110 128 7,110
150 113 )y
830 110 233 13, 900
4,700 135 608 87,400
2,400 125 580 a4, 500
2,030 85 384 23, 600
Augus 1, 39 224 13, 800
September . .. 342 17 127 7, 560
The ¥ear. . o e 4,700 17 243 176, 000

NORTH FORK OF SOLOMON RIVER AT KIRWIN, EANS.

Locarion.—In SW. 14 sec. 34, T. 4 8., R. 16 W., at highway bridge half a mile
below mill dam, half a mile south of Kirwin, Phillips County, three-fourths
mile below Bow Creek, and 114 miles above Deer Creek.

DrAINAGE AREA.—Not measured.

RECORDS AvAlLABLE.—August 30, 1919, to September 30, 1921.

Gage.—Chain on downstream handrail of bridge; read by Dan W. Fisk. High
water staff gage reading from 14.0 to 27.0 feet, in three sections fastened
to trees in the immediate vicinity of the gage; set to same datum as chain
gage.

DISCHARGE MEASUREMENTs.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of sand and silt; shifting. No well-
defined control; bank full stage, 13 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.7 feet, at
11 a. m. June 2 (discharge, 1,440 second-feet); minimum stage, 2.24 feet
at 6 p. m. September 8 (discharge, 1.4 second-feet).

1919-1921: Maximum stage recorded, 22.5 feet September 18, 1919
(discharge, 15,500 second-feet); minimum stage that of 1921.

Ice.—Stage-discharge relation affected by ice.

RecuLaTiON.—Flow is affected by regulation of mill dam half a- mile upstream.

Accuracy.—Stage-discharge relation not permanent; rating curve, fairly well
defined below 3,000 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by indirect method for shifting control. Rec-
ords poor.

Discharge measurements of North Fork of Solomon River at Kirwin, Kans., ddring
the year ending Sept. 30, 1921

7

Gage Dis- Gage | Dis-
Date Made by— height | charge Date Made by— height |charge

Feet | Sec.t. ‘ Feet | Sec.~ft.

Oct. 12 | A. K. Gowans._ 4 3.21 35 [ May 19 | E. L. Williams__. 3.14

Feb. 3| ... do.__...____. 4 314 40 || June 22 { H. B. Kinnison._ 3.04 34

Mar. 4| ____ do__..___. 3.10 38 || Aug. 10 2.76 28

Apr. 14 | E. L. Williams......... 3.14 43
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Daily discharge, in second-feet, of North Fork of Solomon River at Kirwin, Kans.,
for the year ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
40 35 18 31 35 34 24 524 4771 70 2.6
26 39 18 43 36 38 27 | 1,040 226 | 50 3.4
38 32 18 44 40 24 22 801 84| 32 8.6
38 39 22 44 38 40 29 908 751 26 3.6
37 27 22 48 34 31 31 294 731 26 18
37 37 22 37 36 40 27 176 481 26 6.4
33 37 22 22 40 37 34 178 55 | 22 3.8
39 36 22 28 39 70 26 188 451 22 17
40 27 22 42 33 48 232 110 51 9.8 33
36 36 23 42 36 36 375 90 40 | 42 2.0
28 39 23 48 39 25 95 76 40 { 38 2.4
33 32 23 43 40 45 7 68 32| 24 14
28 36 23 35 34 33 56 57 37| 40 3.4
24 20 23 40 4 35 40 50 30| 22 10
14 12 22 33 35 34 46 50 25| 72 9.2
12 14 23 38 44 50 41 40 261 79 37
20 19 23 43 43 150 30 40 24| 31 42
31 15 46 32 39 102 31 45 28| 27 4.8
34 26 52 26 43 68 45 39 131 19 32
34 12 62 27 30 60 32 } 37 46 16 84
32 16 51 20 31 50 34, 39 36 16 69
37 16 45 37 40 42 27 | 36 36 | 32 50
37 16 42 32 41 42 27 | 34 27| 24 36
32 17 50 26 35 35 27 32 18 35 28
32 17 45 39 40 35 26 26 356 | 32 13
.............. 34 26 17 35 38 31 26 336 8.6 12
-l 29 42 17 31 32 30 30 144 | 26 20
- 34 32 17 36 29 18 28 82 8.6 8
- 30 36 17 45 20 21 34 66 4.4 34
- 37 23 17 43 22 182 36 501 13 34
______________ 37 ... 18 32 [....___.| 645 f-mmeee 230 | 12 [ea

Note.—Stage-discharge relation affected by ice Dec. 21 to Jan. 16; discharge estimated from observer’s
notes and a study of temperature and precipitation records.

Monthly discharge of North Fork of Solomon River at Kirwin, Kans., for the year
ending Sept. 30, 1921

Discharge in second-feet
Run-off in
Month
’ Maximum | Minimum | Mean acre-feet

October. L 122 6 34.0 2,090
November - 42 12 3L7 1, 8%
December. 39 12 24.4 1, 500
January.__. 62 18 3L.9 1,960
February. - 48 20 35.5 1,970
March___ 45 30 37.6 2,310
April 150 20 14.8 2,670
May._ 645 18 76.8 4,720
June_ 1,040 26 171 ),
July... 477 13 92.1 5, 660
August._.. 79 4.4 29.2 1, 800
ST 101011 o 84 1.7 20.9 1,240

The Fear. .o oo e o] 1, 040 1.7 52,5 38, 000

BIG BLUE RIVER AT HULL, KANS.

Locarion.—In NW 4 sec. 3, T. 2 8., R. 7 E., at highway bridge one-fourth ile
west of Hull, Marshall County, 4 miles below Elk Creek and 2 and 3 miles,
respectively, above Deer and Horseshoe creeks.

DraINAGE AREA.—Not measured.

REcorDps AvArLABLE.—August 24, 1919, to September 30, 1921.

Gage.—Slightly inclined staff gage, reading from 2.0 feet to 26.1 feet, fastened to
magsonry pier on right bank. A high water staff gage, reading from 26.0
feet to 32.0 feet, is spiked to an elm tree 75 feet west of gage and 40 feet
north of highway. Gage read by James Pribyl.
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DiscHARGE MEASUREMENTS.— Made from downstream side of bridge.

CrANNEL AND coNTROL.—Bed is gravel, fairly permanent. Control for low
stages at rapids half a mile below. Bank full stage, 22 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.5 feet at
8 p. m. July 4 (discharge, 13,200 second-feet); minimum stage, 2.5 feet at
7 a. m. October 2 (discharge, 112 second-feet).

1919-1921: Maximum stage recorded, that of 1921; minimum stage, 2.2
feet, September 27, 1920 (discharge, 85 second-feet). In May, 1903, a stage
equivalent to 31.7 feet on the gage was established by observer.

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

RecuLaTiON.—Flow affected by operation of power plants upstream.

Accuracy.—Stage-discharge relation permanent, except when affected by ice
in December and January. Rating curve well defined between 200 and
3,000 second-feet. Gage read to tenths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table except as explained
in footnote to table of daily discharge. Records good.

Discharge measurements of Big Blue River at Hull, Kans., during the year ending
Sept. 30, 1921

Gage Dis- Gage | Dis-
Date Made by— height | charge || Date ‘ Made by— height | charge
Fect ‘ Sec.ft. Fect | Sec.-ft.
Oct. 21 | A. K. Gowans_________ 4,36 \ 376 || May 11 | E. L. Williams_._______ 7.16 1,610
Jan. 26 |-.___ do_ ... 3.73 243 || June 23 | H. B. Kinnison_ 3. 60 254
Mar. 2 |._._. A0 3.75 276 i| Aug. 11 ... A0 4,78 477
May 11 | B, L. Williams. ... 7.60| 1,980 I
]

Daily discharge, in second-feet, of Big Blue River at Hull, Kans., for the year ending
Sept. 30, 1921 \

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

160 248 455 172 282 300 282 248 220 160 380 300
140 234 405 160 234 248 300 300 ;| 1,160 220 380 300
140 340 340 160 282 264 282 282 | 1,740 220

140 380 282 172 300 264 234 220 | 1,050 | 4,690 360 264
172 405 234 196 300 234 300 208 855 | 4,490 405 208

208 455 248 208 300 234 320 248 430 | 2,060 405 264
234 455 282 208 264 264 264 234 485 | 1,210 340 208
234 430 264 220 220 282 320 340 485 545

380 300 220 220 282 264 545

220 264 300 264 | 1,490 545 455 725 150

234 340 300 220 300 300 234 | 1,610 | 1,200 405 650 264
220 800

I
=
3
o
=3
<}
@
S

Nore.—Stage-discharge relation affected by ice Dec. 21 to Jan. 11; discharge estimated from obsprver’s
notes and a study of precipitation and temperature records. Gage heights missing and discharge estimated
from flow of Big Blue River at Randolph for June 11-21 and 27-30.
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Monthly discharge of Big Blue River at Hull, Kans., for the year ending Sept. 30, 1921

o Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean

OCEODOT - e e oot ce e ————— 430 140 221 14, 000
November. . e cmmamm—m——— 455 234 315 18, 700
December...... 172 258 15, 900
January...._. 160 247 15, 200
February .. 220 203 16, 300
March..._ 234 272 16, 700
Aprid ... 234 258 17,000
May__. - 208 301 | 24,000
June. - 208 1,080 64, 300
July.._. 160 1, 040 64, 000
August___.__..._ 234 379 23,300
September- 150 609 36, 200
LU T TS N DO 140 450 326, 000

BIG BLUE RIVER AT RANDOLPH, KANS.?

Locarion.—In SW. § se¢. 12, T. 7 8., R. 6 E., at highway bridge half a mile above
Fancy Creek, 15 miles below Black Vermilion River, 32 miles above mouth
of river, and three-fourths of a mile east of Randolph, Riley County.

DRAINAGE AREA.—Not measured.

REcoORDS AvAILABLE.—April 17, 1918, to September 30, 1921.

GaGge.—Chain on upstream handrail of bridge, 64 feet east of right bank pier;
read by Mrs. Ollie Webb. A vertical staff gage, from 6.0 to 30.9 feet, on
right bank of pier, and a vertical staff from 29.0 to 33.5 feet, painted on
concrete foundation for old oil tank on right bank 500 feet west of chain
gage, are used during floods.

D1scHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading. )

CHANNEL AND CoNTROL.—Bed composed of sand and gravel; shifting. No
well-defined control. Bank full stage, 20 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 21.52 feet,
at 6.45 a. m. July 2 (discharge, by extension of rating curve, 22,000 second-
feet); minimum stage, 2.20 feet at 7.40 a. m. September 12 (discharge, by
extension of rating curve, 224 second-feet).

1918-1921: Maximum discharge, 22,300 second-feet, June 11, 1919;
minimum discharge that of 1921. On May 381, 1903, a stage equivalent to
31.7 feet on the gage was established by Mr. John Nord, Randolph, Kans.

Ice.—Stage-discharge relation affected by ice for short periods during winter.

ReauraTioN.—Flow is affected by operation of power plant at Blue Rapids.

Accuracy.—Stage-discharge relation changed during high water in May. Rat-
ing curves used before and after May 9 are fairly well defined between 400
and 6,000 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table
except as shown in footnote to table of daily discharge. Records good.

2 Known locally as “Blue River.”
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Discharge measurements of Big Blue River ai Randolph, Kans., during the year
ending Sept. 80, 1921

b | e | B | e | w3 |

Feet | Secft.
3.60 679 || May 10
3.41, 581 || June 23
3.10 446 || Aug. 11
6.32 | 2,38

Daily discharge, in second-feet, of Big Blue River al Randolph, Kans., for'the year
ending Sept. 30, 1921

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

410 505 505 505 470 540 470 580 432 432 | 1,970 368
410 505 505 505 505 470 540 505 512 | 19,400 | 2,120 368
385 505 505 540 470 505 440 540 | 3,900 | 9,680 | 1,690 398
360 505 505 540 505 404 385 505 1 1,200 | 6,360 | 1,690 276
385 620 505 580 505 505 470 40 | 1,340 | 17,000 | 1,270 368

410 750 470 705 505 470 505 440 | 1,130 | 12,600 890 368
360 750 505 705 470 470 470 470 | 1,070 | 7,980 770 318

660 505 505 580 620 440 750 470 830 | 4,220 512 | 2,280
620 470 470 750 620 470 660 560 660 | 1,970 | 1,130 | 3,700
580 470 505 620 580 440 540 432 610 | 1,480 | 1,010 | 2,360
470 505 540 580 | © 505 440 470 512 560 | 1,200 660 | 1,410
505 505 540 580 505 440 505 432 560 950 512 | 1,070

440 506 830 610 770 432 830

540 505 470 470 5 770 | 1,010 715 432 610
506 540 470 620 47| 660 610 770 432 512
505 540 470 580 5 560 610 770 368 512

470 505 470 512 830 398 470
505 |- .| 432 ... 1,130 340 ...

Nore.—Stage-discharge relation affected by ice Dec. 22 to Jan. 19; discharge estimated from observer’s
notes, gage height, and precipitation and temperature records.

Monthly discharge of Big Blue River at Randolph, Kans., for the year ending Sept. 30,
1921

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum { Mean
. 705 360 472 29, 000
" 750 470 554 33, 000
' 540 470 497 30, 600
750 505 574 35, 300
750 440 530 29, 400
620 440 475 29, 200
800 385 520 30, 900
3,900 432 1, 050 64, 600
17, 900 432 1,980 118, 000
19, 400 432 3, 960 243, 000
2,120 340 863 53, 100
3,700 260 766 45, 600
19, 400 260 1,025 742, 000
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GRAND RIVER BASIN

GRAND RIVER NEAR GALLATIN, MO.

LocarioN.—In NW. 14 sec. 16, T. 59 N., R. 27 W, at Chicago, Rock Island
& Pacific Railway bridge 1,000 feet below highway bridge, 5 miles above
Honey Creek, 14 miles above Big Muddy Creek, and 214 miles north of
Gallatin, Daviess County.

DRAINAGE AREA.—2,250 square miles (measured on base map of Missouri and
Iowa).

REcoRDS AvaiLABLE.—June 30 to September 30, 1921.

Gage.—United States Weather Bureau chain gage on downstream guardrail
of railroad bridge; read by Ralph Lukehart.

Di1scHARGE MEASUREMENTs.—Made from downstream side of highway bridge
or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and silt; shifting. No well-
defined control. Bank full stage, 20 feet.

EXTREMES OF DISCHARGE.—M@aximum stage recorded during period of record
11.80 feet at 7.30 a. m. September 13 (discharge, 3,860 second-feet);
minimum stage, 2.08 feet August 31 and September 1 (discharge, 27 second-
feet). The United States Weather Bureau has published a maximum
stage of 39.3 feet for the flood of 1909.

Recuration.—None.

DiveErsrons.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well de-
fined hetween 50 and 900 second-feet and extended above and below these
limits. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Records good.

Discharge measurements of Grand River near Gallatin, Mo., during the year ending
Sept. 30, 1921

Gage Dis- Ga| Dis-
Date Made by— height | charge Date Made by— hei gﬁ charge
Feet | Sec.ft. Feet | Secft.
June 24 {*Reginald Waldo_._..__. 3.08 141 Aug. 13 | E. L. williams________ 2.60 76.9
July 9|...__ [« 7 I, 2.55 62.3 || Sept. 22 |..... L« 1 5.33 708

Daily discharge, in second-feet, of Grand River near Gallatin, Mo., for the period
June 30 to Sept. 39, 1921

Day June | July | Aug. Sept. Day June | July | Aug. | Sept.

254 44 27 214 204 630

234 406 34 120 332 458

150 | 1,350 264 751 1,050 264

134 854 630 62| 1,400 | , 214

121 332 113 53 298 168

98 264 60 46 204 690

88 195 44 42 159 600

68 121 58 63 99 297

63 83 52 60 69 3,040

63 70 55 51 76 2,300

} & IR IR 72 60 55 45 57 1,090
12 el 62 64 1, 400 37 43 332
18 e 54 71 3,200 38 186
F SRR R 52 208 | 1,050 40 33 134
| £ TR A, 332 722 854 41 29 101
49 27 foccacean
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Monthly discharge of Grand River near Gallatin, Mo., for the period July 1 to
Sept. 30, 1921

[Drainage area, 2,250 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Meaximum | Minimum | Mean square
mile

July._.. . 332 36 92,9 0.041 0.05
August. - 1,400 27 292 .130 .16
September. 3,200 27 613 L2712 .30

THOMPSON RIVER AT DAVIS CITY, IOWA

Location.—In sec. 35, T. 68 N., R. 26 W., at highway bridge at Davis City,
Decatur County, 22 miles below mouth of Long Creek.

DRraINAGE AREA.—670 square miles (revised measurement on map compiled by
United States Geological Survey; scale, 1: 500,000). '

RECORDS AVAILABLE.—May 14, 1918, to September 30, 1921.

GAgeE.—Chain attached to downstream handrail of bridge; read by W. L.
Severe.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading. Flood stages
from railroad bridge 500 feet below gage.

CHANNEL AND coNTRoL.—Left bank is overflowed during floods. Control varies
with the stage.: At low water the rock-fill dam at Chicago, Burlington &
Quincy Railroad pumping station 300 feet below gage foyms control. High
stages controlled by stretch of natural channel. Channel composed of gravel.
Banks brushy. Control fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.10 feet
at 12.30 p. m. May 11 (discharge, 4,940 second-feet); minimum discharge,
9 second-feet May 29, 30.

1918-1921: Maximum stage recorded, 18.52 feet March 24, 1919 (dis-
charge, 12,500 second-feet). A stage of 22.8 feet referred to present datum
occurred on August 8, 1885 (discharge, approximately 17,600 second-feet).,
Minimum discharge, 1 second-foot September 18-24, 27-29, and October 15
16, 1918.

Ice.—Stage-discharge relation affected by ice.

Accuracy.—Stage-discharge relation permanent except when affected by ice in
December, January, and February. Rating curves used are well defined.
Gage read to hundredths once daily and twice daily during periods of rapidly
changing stage. Daily discharge ascertained by applying daily gage height
to rating table, except for winter period December 20 to February 13 when
stage-discharge relation was affected by ice; discharge was computed by
use of observer’s notes and weather records. Records good. Winter flow
fair.

Discharge measurements of Thompson River at Davis City, Iowa, during the year
ending Sept. 30, 1921

[Made by E. D. Burchard]

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Feet Sec.-Jt
2.24 4.13 74
14. 06 2.10 16. 8
4.30 2.67
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Daily discharge, in second-feet, of Thompson River at Davis City, Iowa, for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
.............. 30 25 40 148 78 932 870 54 11 13
- 30 34 46 148 70 | 1,150 | 4,300 70 96 16
- 30 40 87 160 70 394 | 3, 40 238 16
- 30 70 78 160 61 116 460 40 96 18
- 25 46 78 160 61 116 328 34 34 34
25 34 70 25 160 46 106 197 54 25 46
22 25 54 160 46 137 148 96 22 18
18 | 25 54 160 54 160 116 30 22 16
13§ 34 54 148 61 172 312 18 18 46
13 34 46 126 61 | 1,080 296 18 22 160
13 34 40 116 46 | 4,460 266 18 16 | 1,490
13 40 40 240 116 46 | 1,610 238 18 13 ] 1,020
16 40 40 270 137 40 590 160 18 13 770
18 40 .30 296 552 46 266 126 18 13 535
61 40 30 411 296 160 252 184 22 18 160
54 30 30 20 498 137 462 224 435 22 116 30
46 30 30 377 126 609 197 210 22 46 106
61 30 25 281 116 | 1,020 172 137 22 18 160
8 25 25 160 137 | 2,640 160 54 18 22 126
61 25 126 148 | 1,840 137 61 18 46 106
46 25 116 106 534 116 61 18 22 96
40 25 116 61 296 96 46 16 22 126
34 34 126 54 210 78 61 13 22 78
34 40 116 46 210 70 54 13 25 61
34 46 2 126 61 184 61 46 13 30 54
.............. 30 46 137 78 116 61 46 11 25 40
..... 30 54 137 78 78 70 46 13 22 30
..... 25 46 137 78 78 13 34 16 16 22
_____ 25 34 PSS 78 61 9 30 16 13 22
....... 25 34 [ 8 96 9 46 11 12 18
.............. 25 |aceceoe R 78 leceoaa| 328 ... 11 ) 5 B SR

Monthly discharge of Thompson River at Davis City, Iowa, for the year ending
Sept. 30, 1921

[Drainage area, 670 square miles}

Discharge in second-feet

Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile
October. .o 32.4 0.048 0. 06
November 36.2 . 054 .06
December 38.6 . 058 .07
20 . 030
141 .210 .22
136 .203 23
313 .467 .52
430 . 642 74
432 . 645 72
25.8 .039
36.3 . 054 .06
181 . 270 .30
151 . 225 3.06

THOMPSON RIVER NEAR HICKORY, MO.

Loc aTion.—In SW. 34 sec. 17, T. 60 N., R, 24 W., at Chicago, Rock Island &
Pacific Railway bridge 800 feet below highway bridge, 1 mile below Wolf
Creek, 114 miles above Muddy Creek, 3 miles above Hickory Creek, 10
miles below Weldon River, and 2 miles east of Hickory, Grundy County.

DrAINAGE AREA.—1,700 square miles (measured on base map of Missouri and
United States soil survey map).
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REcORDs AvaiLsBLE.—June 25 to September 30, 1921.

Gage.—Chain on upstream guardrail of railroad bridge; read by William Kemp.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge
or by wading.

CHANNEL AND coNTROL.—Bed composed of sand and silt; shifting.
defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
11.20 feet at 6 p. m. July 1 (discharge, 1,910 second-feet); minimum
stage, 1.91 feet at 6 p. m. September 7 (discharge, 57 second-feet).

RreGuLaTION.—None.

Driversions.—None.

Accuracy.—Stage-discharge relation permanent.
defined. Gage read to hundredths twice daily.
by applying mean daily gage height to rating table.

No well-

Rating curve fairly well
Daily discharge ascertained
Records fair.

Discharge measurements of Thompson River near Hickory, Mo., during the year
ending Sept. 30, 1921

Date Made by— pof® Discharge
T
Feet Sec.-ft.
June 25 | Waldo and Williams_ .o 4.44 488
Aug. 13 | E. L. Williams 2.16 68.5
Sept. 23 ... Lo L TS 3.97 206

Daily discharge, in second-feet, of Thompson River near Hickory, Mo., for the period
June 25 to Sept. 30, 1921

Day June | July | Aug. Sept. Day June | July | Aug. | Sept.
90 69 523
108 849 336
102 1,140 168
90 285 319
84 140 253
79 96 238
96 74 168
96 69 132
84 85 387
74 74 285
69 148 193
69 148 178
79 90 124
74 90 96
69 79 79
79 T4 .

Note.—Discharge interpolated June 26-28.

Monthly discharge of Thompson River near Hickory, Mo., for the period June 25 to
Sept. 30, 1921

[Drainage area, 1,700 square miles]

Discharge in second-feet
Run-off
Month Por in inches
Maximum | Minimum | Mean square
mile

523 285 339 0.199 0.04
1, 630 69 203 .119 .14
1,140 65 185 .109 .13
935 57 214 .126 .14
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MEDICINE CREEK NEAR GALT, MO.

Locarion.—In NW. 1 sec. 27, T. 62 N., R. 22 W., at Omaha, Quincy, &
Kansas City Railroad bridge, 1 mile above mouth of West Medicine Creek
and 114 miles east of Galt, Grundy County.

DRAINAGE AREA.—225 square miles (measured on United States soil survey
maps).

Recorps AvaiLasLe.—July 6 to September 30, 1921.

Gage.—Chain bolted to upstream guardrail of bridge; read by C. R. Rusk.

DI1sCHARGE MEASUREMENTS.—Made from downstream side of highway bridge
1,000 feet below gage or by wading.

CHANNEL AND coNTROL.—Bed composed of silt and sand; shifting. Driftwood
obstructions are characteristic of the stream. No well-defined control.
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
9.10 feet at 8.10 a. m., August 19 (discharge, 830 second-feet); minimum

stage, 0.14 foot July 29, 30 (discharge, 2 second-feet).

ReguratioNn.—None.

Diversions.—None.

Accuracy.—Stage-discharge relation perma,nent Rating curve fairly well
defined from 10 to 800 second-feet. Gage read to hundredths once daily
except Sundays. Daily discharge ascertained by applying daily gage height
to rating table. Records fair.

Discharge measurements of Medicine Creek near Galt, Mo., during the year ending
Sept. 30, 1921

Date Made by— ]giﬂgggt cg:l:ge Date Made by— rg?ggﬁt chlllrsge
Feet | Secft. Feet | Secft.
June 29 | Waldo and Williams._.| 2.34 102 Sept.23 | E. L. Williams....____. 1.38 46.6
July 6 | Reginald Waldo __.__.. .76 23 24 | e T 2.04 | 143
Aug. 12 | E. L. Williams_..._____ .54 12.6

Daily discharge, in second-feet, of Medicine Creek near Gali, Mo., for the per—iod
July 6 to Sept. 30, 1921

Day July | Aug.

g
g

July | Aug. | Sept. Day July | Aug. | Sept.

-

BRI OO,
]

BEIL

18

14
14

17

rexdg SExkE

o)
[

»

WM NW

,,Nbﬁ‘-—No gage readings July 10, 17, 24, 31; Aug. 7, 14, 24; Sept. 11, 18; discharge interpolated.

Monthly ducharge of Medicine Creek near Gali, Mo., for the period July 6 to
Sept. 80, 1921

[Drainage area, 225 square miles]

N

Discharge in second-feet

Monih Maximum | Minimum | Mean Per ig?:‘;ggs
. square mile
22 2 6.38 0.028 0.03
Al t 830 2 147 .653 .75
September.... 258 3 60.7 270 .30

100120—25*:;&23—21
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LOCUST CREEK NEAR MILAN, MO.

Location.—In SW. 1{ sec. 8, T. 62 N., R. 20 W., at Booth highway bridge, 14
miles above East Locust Creek, 22 miles above West Locust Creek, and
314 miles southwest of Milan, Sullivan County.

DRAINAGE AREA.—225 square miles (measured on United States soil survey maps).

RECORDS AVAILABLE.—July 2 to September 30, 1921.

Gage.—Chain bolted to upstream handrail of highway bridge; read by S. B.
Allen.

DisCHARGE MEASUREMENTsS.—Made from downstream side of bridge or by
wading.

CHANNEL AND CONTROL.—Bed composed of sand and silt; practically permanent.
Low-water control is a rock and gravel riffle 75 feet below gage; fairly
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
9.85 feet at 6 p. m. August 17 (discharge, 1,000 second-feet), minimum
stage, 1.00 foot July 25 (discharge, 1.0 second-foot).

RecuLATION.—NoODe

DiversioNs.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 5 and 1,200 second-feet. Gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating
table. Records good.

Discharge measurements of Locust Creek near Milan, Mo., during the year ending
Sept. 30, 1921

e Dis- Gage | Dis-
Date Made by— height | charge Date Made by— height | charge
Feet | Sec.ft. Seeft.
June 28 2.22. 40.7 Sept. 23 229
July 2.08| 330 23 200
Aug. 12 1.49 7.49 24 997

Daily discharge, in second-feet, of Locust Creek near Milan, Mo., for the period
July 2 to Sept. 30, 1921

Day July | Aug. | Sept. Dlay July | Aug. | Sept. Day July | Aug. | Sept.
1 4 5 8 376 2 58 487
217 62 4 5 114 2 34 318
126 3 10 71 2 17 217
161 22 4 58 34 2 14
46 15 4 161 28 1 10
102 6 5 269 21 2 7
94 10 4| 850 30 2 6| /14
46 8 2 690 22 2 51,77 72
20 6 2 110 84 2 4 / 40
12 14 2 40 68 3 4:1 28
2 [ 7 S,
e - ] ‘h\‘-\
Monthly discharge of Locust Creek near Milan, Mo., for the perwd J uby 2 to Sept
30, 1921 )
[Drainage area, 225 square miles] B ’
Discharge in second-feet,”
Month : s Per 11}} lllr.lllcggs
Maximum | Minimum | Mean square mile
241 1| /2009 0.093 0.10
850 1 119 .61
922 4 ‘148 658 .73
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CHARITON RIVER BASIN

CHARITON RIVER AT ELMER, MO.

Locarion.—In SW. 4 sec. 2, T. 69 N., R. 16 W., at Atchison, Topeka & Santa

*  Fe Railway bridge three-fourths mlle southwest of Elmer, Macon County, 1
mile below Walnut Creek, 3 miles below Cottonwood Creek, 314 miles
above Rock Creek, and 5 miles above Turkey Creek.

DrAINAGE AREA.—1,660 square miles (measured on base map of Missouri and
Iowa; scale, 1:500,000).

RECORDs AVAILABLE.—July 7 to September 30, 1921.

Gage.—Chain bolted to lower chord on downstream side of bridge; read by
Pearl F. Wigal.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge at gage.

CHANNEL AND cONTROL.—Bed composed of hardpan and silt. No well-defined
control; stage controlled by a stretch of channel below gage; fairly perma-
nent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
16.66 feet at 7.20 a. m. September 25 (discharge, 5,200 second-feet); mini-
mum stage, 0.24 foot at 9 a. m. September 4 (discharge, 63 second-feet).

DiversioNs.—None.

ReGuraTioN.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 200 and 3,500 second-feet, extended above and below these limits.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Records good.

Discharge measurements of Chariton River at Elmer, Mo., during the year ending
Sept. 30, 1921

Date |, Made by— 13?§§t cl%i?ge ! Date Made by— h%?ggﬁt cl?a?ée
Feet | Secft. " Feet | Secft.

June 27 | Waldo and Williams...| 9.09 2,100 || July 7 | Reginald Waldo....... L 3.4 543
27 | Williams and Waldo...| 11.20 2,820 (| Aug. 11 | E. L. Willams_..__.... 2.04 275

Daily discharge, in second-feet, of Chariton River at Elmer, Mo., for the period
July 7 to Sept 30, 1921

Day July | Aug. | Sept. Day July | Aug. | Sept. Day July | Aug. | Sept.
) I, SR, 72 72 154 285 240 72 226 | 1,940
2. - 1,310 72 131 212 | 1,580 72 370 2 640
[ SRR, NS 2,720 72 121 148 | 2,000 68 300 3 360
L: SRS, PO, 2,400 64 106 116 | 2,000 72 300 4 980
TR P 960 101 111 111 ] 1,880 68 212 5, 200
604 106 106 472 | 2,540 68 148-| 4,930
494 76 101 | 1,640 | 3,000 72| 126| 4,060
860 101 86 | 2,540 | 3,280 81 142 3,170
404 101 960 | 3,280 91 131 | 2,440
351 81 76 333 | 2,470 % g? 1,280
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Monthly discharge of Chariton River at Elmer, Mo., for the period July 7:
Sept. 80, 1921

Discharge in second-feet
Run-oft
Month P
ing er in inches
Maximum | Minimum { Mean square mile

604 68 131 0. 079 0.07
2,720 72 620 .373 .43
3, 200 64 1,900 1.14 1.27

OSAGE (MARAIS DES CYGNES) RIVER BASIN
OSAGE RIVER3 NEAR OTTAWA, KANS,

LocaTioN.—In NW. 1{ sec. 6, T. 17 S., R. 20 E., at highway bridge on East
Seventh Street, 134 miles southeast of Ottawa, Franklin County, three-
fourths mile below Shunk Creek, 134 miles below old dam west of Main
Street highway bridge, 234 miles below Eightmile Creek, and 3}4 miles below
waterworks dam of Ottawa.

DRrAINAGE AREA.—Not measured.

RECORDS AvalLABLE.—October 27, 1918, to September 30, 1921. Stream-flow
measuring station formerly located at Main Street bridge at Ottawa, August
26, 1902, to October 31, 1905.

Gace.—Stevens water-stage recorder on right bank, 100 feet upstream from high,
way bridge, inspected by J. M. Lewis.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by
wading.

CHANNEL AND coNTrROL—Bed composed of shale; permanent. One channel
except at extremely high stages when river overflows both banks. Channel
gbraight for a considerable distance upstream and downstream from gage
with steep, heavily wooded banks except in vicinity of gage. Bank-full
stage, 27 feet. Point of zero flow, about gage height 1.15 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage
recorder, 26.6 feet at 10 p. m. August 11 (discharge, 12,000 second-feet);
minimum stage, from water-stage recorder, 1.45 feet July 28 (discharge, 12
second-feet).

1918-1921: Maximum stage recorded that of 1921; minimum discharge
no flow June 27, 28, 1920. Highest known stage approximately 38 feet
referenced by local residents during flood of July, 1909.

Ice—Stage-discharge relation not seriously affected by ice.

ReguLaTioON.—Low-water flow is regulated by dams upstream.

DiversionNs.—The natural low-water flow of the river is stored at the water-
works dam 3%4 miles upstream for water supply to city of Ottawa. A low
temporary dam at Sheldon’s Bridge, 4 miles west of Ottawa, holds an
auxiliary supply during droughts. A new permanent storage dam 314 miles
upstream from the city’s present dam is now under construction; it is
designed to increase the available storage for Ottawa in the event of future
droughts.

Accuracy.—Stage-discharge relation permanent; affected by ice for short
period. Rating curve well defined below 13,000 second-feet. Water-stage
recorder checked weekly by observer, reading inside and outside staff gages
to hundredths. Operation of water-stage recorder satisfactory. Daily dis-
charge ascertained by applying mean daily gage height obtained from recorder
graph by inspection and planimeter to rating table and by averaging hourly
discharges. Records excellent.

# Called “‘ Osage River’’ in accordance with decision of United States Geographic Board, dated Aug.
10, 1897, The name ‘“Marais des Cygnes River” was adopted by the Kansas State legislature of 1919
(Session laws of 1919, ch. 322, p. 449).
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Discharge measurements of Osage River near Ottawa, Kans., during the year ending
Sept. 30, 1921

Date Made by— 1okl | sy || Date Made by— Hok® | e
Feet | Sec~ft.

Oct. 4 June 14 | Williams and Kinnison.| 3.24 207
Jan. 14 Aug. 2| H. B. Kinnison........ 6.34 1,440
Mar. 17 Sept. 28 {..._. U [ TR 182 49

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Osage River near Ottawa, Kans., for the year
ending Sept. 30, 1921

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
264 253 491 253 15 44
223 223 157 184 | 1,040 56
203 193 99 139 811 63
184 166 84 184 522 4
166 148 70 139 690 38
187 131 56 184 148 32
139 243 115 123 70 27
139 | 3,220 | 1,550 91 50 21
139 | 7,700 | 7,270 63 38 21
157 | 10,900 | 8,870 50 91 21
131 | 7,820 | 8,600 44 | 9,840 21

50 | 2,260 764 38| 9,730 38
131 880 461 38 | 2,300 50
139 690 311 63 960 44
193 491 253 44 403 107
690 403 802 27 403 63
920 336 403 27 | 6,260 32
586 311 233 157 | 8,370 38
461 233 166 99 | 1,860 7
349 131 131 38 461 311
275 176 107 27 275
223 148 99 27 203 362
193 131 184 | ' 21 157 166
166 115 275 16 123 203
880 99 764 15 99 362

1,160 116 960 14 84 123
461 311 | 1, 000 14 70 70
375 213 | 3,170 77 63 56
299 1311, 233 63 44
287 184 213 56 32
1,000 ... 21 50 |-eenaeea

Nore.—Stage-discharge relation affected by ice Dec. 26'to Jan 18; discharge estimated from observer’s
notes and a study of precipitation and temperature records.

Monthly discharge of Osage River near Ottawa, Kans., for the year ending Sept. 30,
1921

Discharge in second-feet

' Run-off in
Month acre-feet
Maximum | Minimum | Mean

October 375 16 9.4 5, 800
131 44 68.3 4,060
1,910 56 219 13, 500
2,670 77 372 22,900
323 84 159 8, 830
8, 840 63 536 32, 900
1,160 50 325 19, 300
10, 900 99| 1,270 |. 78, 100
8,870 56 | 1,140 67,800
253 14 85.9 5, 280
August. .. . 9,840 15| 1,450 89, 200
September.____ - 403 21 5,800
The year.. 10, 900 14 488 354, 000
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OSAGE RIVER AT TRADING POST, KANS,

LocatroNn.—In SE. I sec. 5, T. 21 8., R. 25 E., at highway bridge one-fourth
mile south of Trading Post, Linn County, 1 mile above Big Sugar Creek, 3
miles below Sugar Creek, and 4 miles west of Kansas-Missouri State line.

DRAINAGE AREA.—Not meagured.

RECORDS AVAILABLE.—August 4 to September 30, 1921,

GaGE.—Chain on upstream handrail of center span of highway bridge; read by
J. Van Hercke.

DiSCHARGE MEASUREMENTs.—Made from downstream side of bridge or by
wading.

CHANNEL AND cONTROL.—Bed is composed of rock, gravel, and silt; permanent.
Bank-full stage, about 24 feet. Control is flat solid rock outcropping 400
feet below gage, permanent.

EXTREMES OF STAGE.—Maximum stage recorded during period of record, 25.2
feet at 4.30 p. m. August 14; minimum stage, 1.72 feet at 5.40 p. m. August 10.

RecuLaTIiON.—None.

Accuracy.—Gage read to hundredths twice daily. Rating curve not developed.

Discharge measurements of Osage River at Trading Post, Kans., during the year
ending Sept. 30, 1921

[Made by H. B. Kinnison]

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date heiﬁmt charge Date height | charge
June 16......... 2.47 503 || Aug. 8 oeooo-- 3.68 1,530 {| Aug. 4. ... 3.48 1,270
Aug.2.. ... 1.67 102 b I 4.73 2,900 || Sept.30.____... 2.76 680

Daily gage height, in feet, of Osage River at Trading Post, Kans., for the period
Aug. 4 to Sept. 30, 1921

Day Aug. Sept. Day Aug. Sept. Day Aug. | Sept.
1.89 14.1 2.45 3.6 7.3
8.0 22.0 6.6 2.95 6.6

21,5 23.5 17.8 2.70 4.0
21.7 25.1 24.0 2, 50 3.2
14.3 24.0 22.8 25 e 2.30 10.0
4.5 16 oo 15.8 12.8 1.3
2,95 (| 17 cecaicmaaaen 7.3 3.5 4.3
2. 60 16.2 8.4 3.3
2.45 18.3 3.5 2.90
. 2.40 14.1 5.5 2.585

OSAGE RIVER AT OSCEOLA, MO.

Locarion.—In NW. 34 sec. 20 T. 38 N., R. 25 W., at highway bridge in Osceola,
St. Clair County, one-fourth mile above St. Louis-San Francisco Railway
bridge, half a mile above Kansas City, Clinton & Springfield Railway
bridge, three-fourths mile above Gallinipper Creek, 134 miles above sus-
pension highway toll bridge, and 3 miles below Sac River.

DRAINAGE AREA.—8,180 square miles (measured on topographic maps).
RECORDS AVAILABLE~—July 23 to September 30, 1921. The United States
Weather Bureau has obtained daily records of stage since April 1, 1910.
Gaee.—Chain on downstream handrail of bridge near center pier; read by J. T.

Fields.
DISCHARGE MEASUREMENTS.—Made from downstream side of bridge.
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CHANNEL AND coNTROL.—Bed composed of solid rock, with silt and sand near
banks and pier; practically permanent. Control is formed by heavy gravel
bar between the railroad bridges, one-fourth mile below gage; fairly perma-~
nent. TFlood stage, 20 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
17.1 feet at 8 a. m. August 16 (discharge, 31,500 second-feet); minimum
stage, 1.7 feet at 8 a. m. August 4 (discharge, 740 second-feet). The flopd
of December, 1895, reached a stage of 33.27 feet, that of 1844 a staggf
43.3 feet, determined by United States Weather Bureau. The lowest st: v"e
recorded by United States Weather Bureau was 0.6 foot on July 11, 1911.

RecuraTioN.—Dams and power plants on headwaters and tnbutarles have no
noticeable effect at the station.

Diversions.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well
defined. Gage read to tenths once daily. Daily discharge ascertained by
applying daily gage height to rating table. Records good.

CoorErATION.—Records of daily stage furnished by United States Weather
Bureau.

Discharge measurements of Osage River at Osceola, Mo., during the year endihg
Sept. 80, 1921

| .
Date Made by— h%?gﬁt c}glxs-ge
Feet Sec.-ft
July 23 | Reginald Waldo. ..o e cc e e 2.97 2, 510
Sept. 3 | E. L. Williams . e cmcccmem e mm————— 8.15 11, 700

Daily discharge, in second-feet, of Osage River at Osceola, Mo., for the period July
23 to Sept. 30, 1921

Day July | Aug. | Sept. I Day July | Aug Sept. Day July | Aug. | Sept.
|

1, 250 13, 800
5,000 10, 700
13, 300 9, 490
12, 300 6, 500
20,100 6, 690
21, 760 8,490
19, 800 11,100
14, 000 9,890
280 5, 550
3,140 3, 460

Nore.—Gage not read July 26 to Aug. 3; discharge estimated by comparison of gage readings at Warsaw
and Tuscumbia.

Monthly discharge of Osage River at Osceola, Mo., for the period July 23 to Se pi.
0, 1921

[Drainage area, 8,180 square miles]

Discharge in second-feet

Run-oft
Month ] per | ininches
Maximum | Minimum | Mean square mile
5,000 1,120 2,340 0. 286 0.10
31, 500 740 10, 300 1.26 1.45
28, 200 1,250 13, 400 1.64 1.
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MARMATON RIVER NEAR FORT SCOTT, KANS,

Locarion.—In NW. If see. 21, T. 25 8., R. 25 E., at military-highway bridge
500 feet below Missouri Pacific Railroad bridge, 2 miles northeast of Fort
Scott, Bourbon County, 214 miles below Mill Creek, and 214 miles west
of Missouri-Kansas State line.

Drainage sREs.—Not measured.

RCORDS AVAILABLE.—August 5 to September 30, 1921,

%E.—Chain on upstream side of bridge; read by Clyde Severy.

DISCHARGE MEASUREMENTsS.—Made from upstream side of bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of rock and gravel; permanent. Con-
trol is rock and gravel rifle under and extending 50 feet below bridge;
permanent. Control may shift to section of river below bridge during high
water.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
21.6 feet at 7.20 a. m. September 14 (discharge, 6,130 second-feet) ; minimum
stage, 2.50 feet August 30 to September 1 (discharge, 1 second-foot).

REeGULATION.—Some regulation by dam at Fort Scott.

Accuracy.—Stage-discharge relation permanent, not affected by ice. Rating
curve fairly well defined below 1,000 second-feet. Gage read to hundredths
twice daily. Daily discharge ascertained by applying mean daily gage
height to rating table. Records fair.

Discharge measurements of Marmaton River near For{ Scott, Kans., during the
year ending Sept. 30, 1921

[Made by H. B. Kinnison]

Date lgiag%:et Discharge
June 16 e mmmmmemamm—m e 3.08 31.4
AU, 5o e e mm——e— e mmem e e —am e 3.67 140
Sept. 30...__.. - 3.10 44. 5

Daily discharge, in second-feet, of Marmaton River near Fort Scott, Kans., for the
period Aug. 5, to Sept. 30, 1921

Day Aug. Sept. Day Aug. Sept. Day Aug. | Sept.
129 9.2 35 948
45 542 24 185
425 | 3,480 12 88
838 | 4,410 4.6 61
185 | 4 3.8 303
17 108 3.8 118
371 69 3.0 83
227 | 1,010 2.6 57
83 389 2.6 49
49 108 1. (8) 3.4
1.0 .. ...

Monthly discharge of Marmdion River near Fort Scott, Kans., for the period Aug. &§
. to Sept. 30, 1921

Discharge in second-feet

Run-off in
Month dere-feet
Maximum | Minimum | Mean
August 5-31 838 1.0 102 5, 450
September 4,410 L0 455 27,100
The Period. .o eececmememo e eam oo |ccemaccceefeacemeaan 32, 600
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SAC RIVER NEAR STOCKTON, MO.

LocarioN.—In W. 14 sec. 11, T. 34 N., R. 26 W, at highway bridge on Stockton-
Fair Play road, 134 miles above Bear Creek, 214 miles east of Stockton,
Cedar County, 314 miles below junction with Little Sac River, 13 miles
above dam at Caplinger Mills, and 45 miles above mouth of river.

DrAINAGE AREA.—1,160 square miles (measured on topographic maps).

REcorps avarLaBrLE.—July 21 to September 30, 1921.

GAGE.—Chain on downstream handrail of bridge; read by Hardy H. Dixon.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Bed composed of clean gravel and boulders, fairly
permanent. No well-defined- control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
19.40 feet at 6.30 a. m. August 15 (discharge, 10,500 second-feet) ; minimum
stage, 2.37 feet at 7.25 p. m. August 10 (discharge, 182 second-feet).

RecuLaTIiON.—None.

Diversions.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 8.000 second-feet. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good.

Discharge measurements of Sac River near Stockton, Mo., during the year ending
Sept. 30, 1921

Gage Dis-
Date Made by— height | charge
Feet Sec.-ft.
July 20 | Waldo and Williams . . . . .. ceecememmaam 2.92 364
Sept. 2 | E. L. Williams... - 3.01 397

Daily discharge, in second-feet, of Sac River near Stockton, Mo., for the period
July 21 to Sept. 30, 1921

Day July | Aug. | Sept. Day July | Aug. | Sept. Day July | Aug. | Sept.

NoTE.—Gage not read September 7; discharge interpolated.

Monthly discharge of Sac River near Stockton, Mo., for the period July 21 to Sept.
30, 1921

[Drainage area, 1,160 square miles}

Discharge in second-feet
Run-oft
Month . . Per in inches
Maximum | Minimum | Mean square mile
July 21-31 338 256 204 0. 263 0.10
August._.... - 9, 740 191 1,490 1.28 1.48
September - 5,880 306 1,100 .48 1.06
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POMME DE TERRE RIVER AT HERMITAGE, MO.

Locarion.—In NW, 1{ sec. 26, T. 37 N., R. 22 W., at south highway bridge in
Hermitage, Hickory County, 800 feet above Mill Creek, half a mile above
east highway bridge, 8 miles below Lindly Creek, 35 miles above Little
Pomme de Terre River, and 37 miles above mouth of river.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 25 to September 30, 1921.

GaGE.—Chain on downstream handrail of bridge; read by James H. Phillips.

DISCHARGE MEASUREMENTS.—Made from downstream side of either highway
bridge or by wading near gage.

CHANNEL AND CONTROL.—Bed composed of clean sand and gravel; shifting.
Control is heavy gravel bar 50 feet below gage; fairly permanent.

EXTREMES OF STAGE.—Maximum stage recorded during period of record, 20.90
feet at 6 p. m. September 2; minimum stage, 1.63 feet at 4.10 p. m. August 5.

ReauLaTioN.—None.

Diversions.—None.

Accuracy.—Gage read to hundredths twice daily. Rating curve not developed

Discharge measurements of Pomme de Terre River at Hermitage, Mo., during the
year ending Sept. 30, 1921

Date Made by— h(;iag o cllx);rsg-ge
Feet Secft.

July 25 | Reginald Waldo. . .o e 1.86 51.1
Sept. 5 | E. L. Williams . .o e 5.32 1,340

Daily gage height, in feet, of Pomme de Terre River at Hermitage, Mo., for the period
July 25 to Sept. 30, 1921

Day | July | Aug. | Sept. Day July | Aug. | Sept Day July | Ang. | Sept.
1L.72 2. 58 2.97 3.98
1.69 2. 47 2.80 3.35
1.66 4.92 2,78 3.15
1.64 9. 556 2. 49 2. 98
1.64 5.20 2. 46 3.22
1.64 4.25 3. 565 3.88
1.70 3.90 3.78 3.75
1.64 7.82 3.02 3. 36
1. 64 5.20 2. 65 2.97
1. 64 4.30 2.42 2.83

224 | ...

SOUTH GRAND RIVER NEAR BROWNINGTON, MO.

LocarioN.—In NW. 14 sec. 17, T. 40 N., R. 25 W., at highway bridge on Brown-
ington-Clinton road, 300 feet below St. Louis-San Francisco Railway bridge
500 feet below Deepwater Creek, 1 mile north of Brownington, Henry
County, and 40 miles above junction with Osage River.

DRAINAGE AREA.—1,660 square miles (measured on topographic maps).

RecorDs AvarLABLE.—July 24 to September 30, 1921.

GaGeE.—Chain on upstream handrail of bridge near left bank; read by George
Wirth.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge or by wading-

CHANNEL AND coNTRoL.—Bed composed of clean sand and gravel; fairly perma-
nent. Control is a heavy gravel bar 500 feet below gage; permanent.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
25.30 feet at 4 p. m. September 7 (discharge, 18,200 second-feet) ; minimum
stage, 1.42 feet at 8 a. m. July 29 (discharge, 36 second-feet).

ReaurarioNn.—None.

DrversioNs.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well
defined above 60 second-feet, extended below this limit. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good.

Discharge measurements of South Grand River near Brownington, Mo., during the
year ending Sept. 30, 1921

et by | B
Feet Sec.-ft.

July 23 | Reginald Waldo 1.93 72.7
Sept. 3 | E. L. Williams.. 9. 83 4470

Daily discharge, in second-feet, of South Grand River near Browningion, Mo., for
the period July 24 to Sept. 30, 1921

Day July | Aug. | Sept. ’ Day ‘July Aug. | Sept. Day July | Aug. | Sept.

-
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KEBIR BEER8

Monthly discharge of South Grand River near Brownington, Mo., for the period
July 24 to Sept. 30, 1921

[Drainage area, 1,660 square miles]

Discharge in second-feet
Run-off
Month Per in inches
Maximum | Minimum | Mean square
mile

July 24-31. 240 38 711 0.043 0.01
August 5, 760 44 1 1,390 . 837 .96
September. . 18, 200 365 | 6,840 4,12 4.60
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GASCONADE RIVER BASIN
GASCONADE RIVER NEAR WAYNESVILLE, MO.

Location.—In SE. 14 sec. 3, T. 36 N., R. 12 W., at highway bridge on Waynes-
ville-Crocker road, 214 miles below Roubidoux Creek and 4 miles north of
Waynesville, Pulaski County.

DRrAINAGE AREA.—1,680 square miles (measured on United States soil survey
maps).

RECORDS AVAILABLE.—June 9 to September 30, 1921. The Missouri State
Engineering Experiment Station obtained records at this point from August
15, 1914, to July 31, 1921.¢

GagE.—Chain on upstream side of bridge.

DisCHARGE MEASUREMENTs.—Made from upstream side of bridge or by wading,

CHANNEL AND CONTROL.—Bed composed of clean sand, gravel, and boulders;
shifting. Control is flat bar of coarse gravel and boulders 300 feet below
gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
7.3 feet at 8 a. m. June 26 (discharge, 5,760 second-feet); minimum stage,
2.36 feet at 5.15 p. m. August 8 (discharge, 164 second-feet). The Missouri
Engineering Experiment Station gives a maximum discharge of 36,400 second-
feet during the flood of August, 1915, and a minimum discharge of 111
second-feet in November, 1917, and October, 1918.

ReguraTioN.—Natural regulation through large springs.

Drverstons.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well.
defined. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage height to rating table. Records good.

Discharge measurements of Gasconade River near Waynesville, Mo., during the
year ending Sept. 30, 1921

!
Date Made by— noose, | chre || Date ’ Made by— 1o | e
Feet | Secoft. || - Feet | Seeft.
June 9 | Reginald Waldo._...... 493 2,280 | Sept. 1| E.L. Williams...___._. 250 214
July 19 -2 2d0mmmosoee ol a1z| ask 14 | Reginald Waldo_._.. 5.96| 3440

Daily discharge, in second-feét, of Gasconade River near Waynesville, Mo., for
the period June 9 to Sept. 30, 1981

Day June | July | Aug. Sept. Day June | July | Aug. | Sept.
246 400 | 1,140
246 400 865
246 340 956
205 282 910
209 282 740
205 246 590
202 246 490
185 229 480
198 264 380
229 229 400
301 209 400
340 209 380
340 380 340
246 264 320
340 246 520

212 |ooaeen

Norte.—Discharge July 11 interpolated.

N‘ S;g Studies relating to the water resources of Missouri: Missouri Univ. Eng. Exper. Sta. ser. 22, vol. 21s
0. 35.
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Monthly discharge of Gasconade River near Waynesville, Mo., for the period June 9

to Sept. 30, 1921
[Drainage ares, 1,680 square miles] v
Discharge in second-feet
Run-oft
Month Per in inches
Maximum | Minimum | Mean square
mile

5,760 400 2, 200 1.31 1.07
5,400 246 1,080 . 643 .74
400 185 264 157 .18
3,950 205 612 . 364 .41

MISCELLANEOUS DISCHARGE MEASUREMENTS

Miscellaneous discharge measurements in Missouri River drainage basin during the

year ending Sept. 30, 1921
[ ]
Date Stream Tributary to— Localit Gage | Dis-
ary ¥y beight | charge
Feet | Sec.ft.
Mar. 22 | Camp Creeko._......_. North Platte River_ .. M%l%l, sec. 11, T. 11N, R, [ ... 5.
June 12 ) 5.0
July 21 3.0
Mar. 22 7.0
June 12 .5
July 21 do do - .25
Oct. 9 | North Fork of South | South Platte River.... Ga.gingstatmna.t(}rant, Colo 1.57 15.7
Platte River.
9 | Geneva Creek...._.._. North Fork of South |..... Lo (¢ T 1.34 356.0
Platte River.
July 22 | South Grand River....| Osage River........... 3 niilles southwest of Clinton, |._._.... 67.1
0.
26 | Niangua River...__._.j..._. s [ T, Just above entrance of Ha- |..._.... 325
hatonka Spring Creek,
near Hahatonka, Mo.
26 | Hahatonka Spring..._. Niangua River......_. One-fourth mile above |....c.._ 97.2
mouth of Hahatonka
Spring Creek.
27 | Piney Creek.. ...o.._. Gasconade River...... Ross Bridge, 3 miles east of 2,20 ) 207
Big Piney, Mo.







INDEX

A
Page
Abilene, Kans., Smoky Hill River near__. 298-299

Accuracy of data and results, degrees of.... 45
Acre-foot, ‘definition of ooweeeeoeocoeccaann 2
Alcova, Wyo., Canyon Creek near_.__.._. 241-242
Deweese Creek near- ... —..ooeoooo. 237-238
Horse Creek near___ ... .._._.___. 240-241
Sand Creeknear ... -eeeoooocaoooos 238-239
Sweetwater River near. . _._........._ 239-240
Alhambra, Mont., Dutchman Creek near._ 28-29
Warm Springs Creek at _._.._ —_..._ __ 29-30

Alton, Kans., South Fork of Solomon River
at__ 301-302
Alzada, Mont., Little Missouri River near. 210-212
Appropriations, record of . «.cceoiceiomnnans 1
Arvada, Wyo., Powder River at_._....... 201-202

Augusta, Mont., North Fork of Sun River
b 11T U, 42-43
South Fork of Sun Riverat.............. 48-49
Willow Creek near. ..o..ccoccececomcacan 46-47

B

Badger Creek near Family, Mont......._... 56-57
Barratts, Mont., Beaverhead Riverat.______ 11-12
Basin, Mont., Boulder River at............_ 18-19
Bates Creek near Casper, Wy0-.-..._.___.. 242-243
Battle Creek at international boundary... 111-113
pear Chinook, Mont. - ..oooeoooeee.. 113-114
Bearpaw, Mont., Clear Creek near. -.- 105-106

Beaver Creek near Bowdoin, Mont____._._ 122123
near Havre, Mont ... ...
near Hinsdale, Mont.
near Malta, Mont. ...
Beaverhead River at Barratts, Mont_....._. 11-12
Belle Fourche River near Belle Fourche, S.
Dak. oo aiacne
Big Blue River at Hull, Kans__._.__.._._.
at Randolph, Kans_..._.___.
Big Creek near Big Creek, Wyo
Big Horn River at Thermopolis, Wy0..... 158-160
near Hardin, Mont._ ... ____.__.___. 160-161
Big Horn, Wyo., Little Goose Creek near.. 199-200
Big Muddy Creek at Reserve, Mont...... 127-129
near Culbertson, Mont....._.._.
Big Piney, Mo., Piney Creek near .
Big Timber Creek near Big Timber, Mont_ 139141
Birch Creek at Swift dam, near Dupuyer,

Mont. 57-59

near Dupuyer, Mont. 60-61
Blackleaf Creek near Bynum, Mont......._. 72-73
Bonanza, Wyo., Nowood Creek at. - 172-174
Paintrock Creek mear.. ... __......._. 178-179
Bonner Springs, Kans.,, Kansas River at_. 294-295
Boulder River at Basin, Mont___.__._._.__. 18-19
Bowdoin, Mont., Beaver Creek near...... 122-123
Boxelder Creek near Careyhurst, Wyo.... 244-245

Boyer River at Logan, Towa_-.. ... 216-218
Brackett Creek near Clyde Park, Mont._. 138-139
Browning, Mont., Cut Bank Creek near.... 63-65

North Fork of Milk River near-_......._. 98-99

Page
Brownington, Mo., South Grand River near 322-323
Buffalo, Wyo., Clear Creek near____._..__. 203-205
Bull Lake Creek near Lenore, Wy0...._.- 165-166
Burchard, E. D., and assistants, work of ... 10
Bynum, Mont., Blackleaf Creek near..
Muddy Creek near .. _cccocomeooo.
(o}
Camp Creek, Colo., discharge measurements
of ... 325
Canyon Creek, Mont., Cottonwood Creek
1T S
Little Prickly Pear Creek near.
Canyon Creek near Alcova, Wy0 oeoaeooo
near Canyon Creek, Mont _________..___

Canyon Hotel, Yellowstone National Park,
Yellowstone River near.... .. 131-132
Careless Creek near Living Springs, Mont . 79-81
Careyhurst, Wyo., Boxelder Creek near__. 244-245
Casper, Wyo., Bates Creek near.._...._...
Chance, Mont., Clark Fork at ...........
Chariton River at Elmer, Mo....
Chester, Mont., Marias River near...
Cheyenne River basin, 8. Dak., gaging-sta-

tion records in. . ocooeoaoea. 213-215
Chinook, Mont., Battle Creek near....__. 113-114

Fort Belknap canal near... .......... 106-107

Matheson canal near.

New Paradise Valley canal near__.___. 108-109
Chouteau, Mont., Deep Creek near. ._...... 69-70
Chugwater Creek at Chugwater, Wyo..... 265-266
Clancy Creek at Clancy, Mont....occoaaoon 30-31

Clasicy, Mont., Lump Gulch Creek near.... 31-32
Prickly Pear Creek near.
Clarinda, Iowa, Nodaway Riverat......__ 280-281
Clark Fork-at Chance, Mont. . eoeeennas 147-148
at Edgar, Mont
near Clark, Wyo.
Clear Creek near Bearpaw, Mont. ....... 105-106

Clyde Park, Mont., ‘Brackett Creek near.. 138-139
Coburn, Mont., Pryor Creek at - 153-155
Colorado, cooperation by.....__.___ 10
Computations, results of, accuracy of.
Conception Junction, Mo., Platte River at. 284—285
Control, definition of
Cooperation, record of. .
Corbett dam, Wyo., Shoshone River at. .. 184-186
Correctionville, Iowa, Little Sioux River

215-216

8 2 R 132-134



328 INDEX
Page G
Crow Agency, Mont., Little Horn River . ) Page
B S 193-194 | Oaging station, typical, plate showing....-.. 2

Crow Creek near Radersburg, Mont........ 25-27

Culbertson, Mont.,, Big Muddy Creek
b1 1% ) I 129-130
Current meterS, Price, plate showing........ 2
Cut Bank Creek near Browning, Mont...... 63-65
D
Data, aceuracy of. 45
explanation of .. . oo 34

Davis City, Iowa, Thompson Rlver at.... 310-311

Dayton, Wyo., Tongue River near........ 197-199
Dearborn River near Clemons, Mont........ 41-42
Deep Creek near Chouteau, Mont.....___... 69-70
Deer Creek at Glenrock, Wyo .- 243-244
near Glendive, Mont_ ... 209-210
Denver, Colo., city of, cooperation by.._... 16
Devon, Mont., Willow Creek near........_.
Deweese Creek near Alcova, Wyo._...
Dillon, Mont., Grasshopper Creek near- ... 16-18

Dinwoody Creek near Lenore, Wyo._._
Dixon brethers, cooperation by
Dodson, Mont., Peoples Creek near._._._..

Dornbach, E. E. R, work of .. ccricancan
Douglas Reservoirs Co., cooperation by..... 9
Douglas, Wyo., La Prele Creek near_..._. 245-247
Drake, Colo., Thompson River near....... 274-275
Dry Creek near Lenore, Wyo......

Dupuyer Creek near Valier, Mont
Dupuyer, Mont., Birch Creek at Swift dam

T2 N R, 57-59
Birch Creek near_ ... .occaceeceen R 60-61
Dutchman Creek near Alhambra, Mont..... 28-29
E
East Nishnabotna River at Red Oak,
TOWR - ccememecccaan evemnan .-ea 278279

East Rosebud River near Roscoe, Mont._.. 144-146
Edgar, Mont., Clark Fork at. - 148-149
Ellsworth, Kans., Smoky Hill River at__.. 206-297

Elmer, Mo., Chariton Riverat_.._... vee 315-316
Embar, Wyo., Owl Creek near........... - 171172
Encampment River at Encampment,
WHOe e aecaccrccccccceane .ee 281-232
F
Family, Mont., Badger Creek near..... .- 56-57

Two Medicine River at
Filmore, Wyo., Little Laramie River near. 260-261
Flatwillow Creek at Petrolia, Mont

near Flatwillow, Mont. ... PR
Follansbee, Robert, and assistants, work of.. 10
Fort Belknap canal near Chinook, Mont__. 106-107
Fort Benton, Mont., Missouri River at..._. 15-16
Fort Laramie, Wyo., Laramie River at.... 259-260
Fort Scott, Kans., Marmaton River near.... 320
Fort Shaw, Mont., Sun Riverat____....._._ 4445
Fort Washakie, Wyo., North Fork of Little

Wind Riverat. __..______.__._. 168-170

South Fork of Little Wind River near.. 170-171

Fowler, Mont., Dry Fork of Marias River at_ 65-66

French Creek near French, Wyo________._ 220-230
Frenchman River at international bound-
% o 118-120

Friez water-stage recorder, plate showing. _._ 3

QGallatin, Mo., Grand River near

Gallatin River near Salesville, Mont____ - 2425
Galt, Mo., Medicine Creek near..__..__ 313
Gasconade River near Waynesville, Mo... 324-325
Geneva Creek at Grant, Colo_....__.._..____ 325

DeAY . c———— 49-51
Glendevey, Colo., Laramie River near_.... 250-252
Glendive, Mont., Deer Creek near..__ - 209-210

Upper Sevenmile Creek near_._....... 208-209
QGlendo, Wyo., Horseshoe Creek near _......
Glenrock, Wyo., Deer Creek at
QGolden, Colo., Clear Creek near.
Grand River basin, Mo. and Iowa, gaging-

station recordsin......._.__... 309-314
QGrand River near Gallatin, Mo._.__

Grant, Colo., Geneva Creek at__ ____.__ 325
North Fork of South Platte River at_. 325
Grasshopper Creek near Dillon, Mont.._.... 16-18
Greybull River at Meeteetse, Wyo..._.._. " 179-181

Gurley printing water-stage recorder, plate
Showing. . oo eenae 3

H
Habhatonka, Mo., Niangua River near__.....

Hahatonka Spring near Hahatonka, Mo_....
Hardin, Mont., Big Horn River near_.....
Harlem canal near Zurich, Mont___._.....
Harlowton, Mont., Musselshell River at.

Havre, Mont., Beaver Creek near.._......

Little Boxelder Creek near............

Milk Riverat. e eceaan
Heart River near Richardton, N. Dak____.
Hedgesville, Mont., Roberts Creek at_...... 84-86
Helena, Mont., Tenmile Creek near_........ 34-35
Hermitage, Mo., Pomme de Terre River at.. 322
Hickory, Mo., Thompson River near.___.. 311-312
Hinsdale, Mont., Beaver Creek near....... 123-124
Horse Creek near Alcova, Wiyo._.......... 240-241
Horseshoe Creek near Glendo, Wyo...._.... 249
Hull, Kans., Big Blue Riverat_________.._ 305-307
Hyattville, Wyo., Paintrock Creek near._. 176-177

I
Intake, Mont., Yellowstone Riverat.._.._ 135-136

International boundary, Battle Creek at___ 111-113

eastern crossing of, Milk Riverat.__._.__
Frenchman River at ... _......._.
Lodge Creek near._..ccceemmeeeae
North Fork of Milk River near. ..
South Fork of Milk River near__.

Towa, cooperation by . ... o nirraacaan

Ishawooa, Wyo., Shoshone River near.__.. 183-184

J

Jack River at Matheson ranch, near Saratoga,
WO eeeeeeeememmem 232-234
Jefferson River near Silverstar, Mont.

Jelm, Wyo., Laramie River near._.. - 252-253
Jones, J. 8. 8, work of - - ooov o epaenean 11
Judith River basin, Mont., gagmg-statmn
records in.... o ooociceeeann 73-77
Judith River near Utira, Mont._._.......... 73-75



INDEX 829
K M
Page Page
Kansas, cooperation by ..................... 10 | Madison River near Yellowstone, Mont.... 22-24
Kansas. River at Bonner Springs, kans-..- 204-295 | Malta, Mont., Beaver Creek near . 120-121
at Ogden, Kans. 288-290 Milk River at
at Topeka, Kans. ..o oo 292-293 | Marias River basin, Mant., gaging-station
at Wamego, Kans. .. ocoerooeoaeeoooo 290-291 1ecordsin. . oeeeooooiicann 49-73
Kansas River basin, Kans., gaging-statxon Marias River, Dry Fork of, at Fowler, Mont. 65-66
records il eoeoeeeeeeeeaen 285-308 near Chester, Mont. .
Kearney, Wyo., Piney Creek at_..._....... 205-206 near Shelby, Mont. ... ...
Kirwin, Kans., North Fork of Solomon River Marmaton River near Fort Scott, Kans_...
S S, 304-305 | Marysville, Mont., Little Prickly Pear Creek
} T S 35-37
L Matheson canal near Chinook, Mont..__.. 114-115
Labonte Creek near Labonte, Wyo......... 248 | Medicine Bow River near Medicine Bow,
Labonte, Wyo., Wagon Hound Creek near 247-248 B S, 234-235
Lamb, W. A., and assistants, work of______.. 10 | Medicine Creeck near Galt, Mo... - 313
Lander, Wyo., Middle Fork of Popo Agie Meoteetse, Wyo., Greybull River at....__. 179-181
Riverat_........ e ————— 167-168 | Melville, Mont., Sweetgrass Creck above.. 141-142
La Prele Creek near Douglas, Wyo_._...._ 245-247 Sweetgrass Creek below - 143-144
Laramie River and Pioneer canal near Woods, Milan, Mo., Locust Creek near 314
WY0 oot 254-257 | Milk River at eastern crossing of interna-
Laramie River at Fort Laramie, Wyo__.__. 259260 tional boundary....__..._.._.._. 93-94
at Two Rivers, Wy0..oooooomeaenos 257-258 at Havre, Mont. ..o 95-96
near Glendevey, Colo____.__.__..._.._. 250-252 at Malta, Mont.__........._........... 97-98
near Jelm, Wy0 . __.coooemm oo 252-253 at Milk River, Alberta. ... ... ... 91-93
Laramie Water Co., cooperation by--..._... 9 North F#rk of, above outlet of St. Mary
Lenore, Wyo., Bull Lake Creek near_____. 165-166 canal, near Browning, Mont._._. 98-99
Dinwoody Creeknear_.._....__....__. 162-163 near international boundary......_ 100-101
Dry Creeknear. ..o 164-165 South Fork of, near international bound-
Little Boxelder Creek near Havre, Mont.. 103-105 | . = &I¥eeooom oo 89-91
Little Goose Creek near Big Horn, Wyo... 199-200 Milk River basin, Mont., gagingstation
Little Horn River near Crow Agency, records im . _.oooooooioeooao 89126

Mont..o o 193-194

near Wyola, Mont._...__.____.____._._ 191-192
Little Laramie River at Two Rivers, Wyo.. 262-263
near Filmore, Wyo. ... ..........__ 260-261

Little Missouri Biver near Alzada, Mont.. 210-212
Little Prickly Pear Creek basin, Mont.,

gaging-station recordsin.....__.. 3541

Little Prickly Pear Creek near Canyon
Creek, Mont_.._.........__.._. 37-38
near Marysville, Mont_ .. .._...._______ 35-37

Little 8ioux River at Correctionville,
TOWa oo 215-216

Little Wind River, North Fork of, at Fort
‘Washakie, Wyo._...__...._.._. 169-170

South Fork of, near Fort Washakie,
WO el 170-171

Living Springs, Mont., Careless Creek near.. 79-81
‘West Careless Creek near... --- 82-83
Locust Creek near Milan, Mo___._._.._.._... 314
Lodge Creek near international boundary.. 109-111
Lodgegrass Creek near Lodgegrass, Mont.. 196-197
near Wyola, Mont_ ... ... 194-195

Logan, Iowa, Boyer River at_ . 216-218
TLost Creek near Pryor, Mont. 155-156
Lump Gulch Creek near Clancy, Mont._._.. 31-32
L. Z. Leiter Estate, cooperation by_......_.. 9

100120—25t—wsp 526——22

Missouri, cooperationby. ...
Missouri River at Fort Benton, Mont..

gaging-station records for____._..___.____.
Montana, cooperation by
Muddy Creek near Bynum, Mont. .
Musselshell River at Harlowton, Mont_.__._
Musselshell River basin, Mont., gaging-sta-

tion recordsin..__.._.._...__..... 78-89
N

Nashua, Mont., Porcupine Creek at._______ 124-126
New Paradise Valley canal near Chinook,

Mont. oo 108-109
Niangua River near Hahatonka, Mo.__.__.._ 325
Niles, Kans., Solomon Riverat....._...__. 302-304
Nishnabotna River basin, Iowa, gaging-sta-

tion recordsin.. ... ... .. 276-279
Nodaway River at Clarinda, Iowa......_.. 280-281
Nodaway River basin, Iowa, gaging-station

recordsin .. .oocoomiiioion 280-284

North Boulder Creek at 8ilver Lake, Colo.. 272-273
Northgate, Colo., North Platte River near. 218-219
North Laramie River near, Wheatland,

W0 e e eeeeee 263-266.



330

INDEX

Page ' Page
North Platte River above Pathfinder reser- Rice, R. C., and assistants, work of...._.... 10-11
voir, Wyo_.____..._ ... Richardton, N, Dsk., Heart River near. .. 212-213
above Whalen, Wyo. Rimini, Mont., Tenmile Creek near___.. ,e-w 32-34

at Saratoga, Wyo. Riverton, Wyo., Wind River at
below Pathfinder reservoir, Wyo.__... 224-225 | Roberts Creek at Hedgeville, Mont. ._...... 84-86
below Whalen, Wyo. Rock €reek at Rockvale, Mont________.__ 149-151
near Northgate, Colo_._...._. .. 218219 | Roscoe, Mont., East Rosebtid River near.. 144-146
North Topeka Drainage District, co tion Rottengrass Creek near St. Xavier, Mont.. 189-191

10

‘Nowood Creek at Bonanza, Wyo_._...._.. 172-174
[0}

Office of Indian Affairs, cooperation by...... 9

Ogc\ien, Kans., Kansas Riverat____._.._._. 288-290

Osage (Marais des Cygnes) River basin,
Kans. and Mo., gaging-station
recordsin. .. .. __._.._.___ 316-323
Osage River at Osceola, Mo. .- 318-319
at Trading Post, Kans.
near Ottawa, Kans_ ...

Osceola, Mo., Osage River at_. -. 318-319

Ottawa, Kans., Osage River near_._____.__ 316-317

Owl Creek near Emtbar, Wyo............. 171-172
P

e
Paintrock Creek near Bonanza, Wyo._.... 178-179
near Hyattville, Wyo 176-177
Pathfinder reservoir, Wyo., North Platte
River above__..____
North Platte River below.
Sage Creek above....._..__.___.

Paulsen, C. G., and assistants, work of 10
Peoples Creek near Dodson, Mont. ... 117-118
Petrolia, Mont., Flatwillow Creek at._...... 83-89

Piney Creek at Kearney, Wyo...._....._.
at Ucross, Wy0_oaceeeeeon o
near Big Piney, Mo. .. ...

Pioneer canal near Woods, Wy0 .......... 254-257

Platte River at Conception Junction, Mo. 284-285

Platte River basin, Colo. and Wyo., gaging-

station recordsin__...._.__..._. 218-275

Pomme de Terre River at Hermitage, Mo... 322

Poplar River near Poplar, Mont___._.__... 126-127
Popo Agie River, Middle Fork of, near

167-168

124-126

.- 201-202

Price current meters, plate showing. .. ... 2
Prickly Pear Creek basin, Mont., gaging-

station records in__. __.__.___.._ 27-35

Prickly Pear Creek near Claney, Mont._._... 27-28

Pryor Creek above Pryor, Mont._..___._. 151~152

at Coburn, Mont. .. mmmemeemman 153-155

at Pryor, Mont. . ... ...
Pryor, Mont., Lost Creek near..__.

‘Publications, information concerning. - - 58
obtaining or consulting of...__. - 6
on stream flow, listof ... 7

R
Radersburg, Mont., Crow Creek near....._.. 25-27
Randolph, Kans., Big Blue River at 307-308

Red Oak, Iowa, East Nishnabotna River at. 278-279
Republican River at Scandia, Kans_. ___. 285-286

at Wakefleld, Kans__...._._..__...... 287-288
Reserve, Mont., Big Muddy Creek at._._. 127-129

Run-off in inches, definition of .. .. ____.._... 2
S
Sac River near Stockton, Mo______._.___.... 321
Sage Creek above Pathfinder reservoir,
WYO- cemeecamccacmcceanee 236-237

at Windham, Mont. ... _......... 75-76
St. Xavier, Mont., Rottengrass Creek near. 189-191

So0ap CreeK Mear.. - oooloveeceeonen 188-189
Salesville, Mont., Gallatin River near..__... 24-25
Saline River at Tescott, Kans. ...........- 209-301
Sand Creek near Alcova, Wyo.
Saratoga, Wyo., Jack River near_._.._. -

North Platte River at ... -——-
Scandia, Kans., Republican River at.__.._ 285-286
Second-foot, definition of - .. . . ..o.. 2
Second-foot per square mile, definition of___. 2
Shelby, Mont., Marias River near.......... 53-5¢

Shell Creek at Shell, Wyo
Shields River at Clyde Park, Mont. ..
Shoshone River at Corbett dam, Wyo.__. 184-186

near Ishawooa, Wyo_ ... ... ... 183184

Worth Fork of, near Wapiti, Wyo.._.. 186-187
Silver Lake, Colo., North Boulder Creek at. 272-273
Silverstar, Mont., Jefferson River near 13-14

181-182

Smoky Hill River at Ellsworth, Kans. 296-297
near Abilene, Kans__.____.._.._.___._. 298~299
Soap Creek near St. Xavier, Mont__._.... 188-189
Solomon River at Niles, Kans
North Fork of, at Kirwin, Kans_..... 304-305
South Fork of, at Alton, Kans__..._... 301-302

South Grand River near Brownington, Mo. 322-323

South Side Levee District No. 6, cooperation

|0 10
Stage-discharge relation, definition of ........ 2
Stanford, Mont., Wolf Creek near._.......-- 76-77
Stevens continuous water-stage recorder,

plate showing . oemmnanaaan 3
Stockton, Mo., Sac River near........ a————— 321

Strabane, Mont., Teton River at.
Sun River at Fort Shaw, Mont_._...........

North Fork of, near Augusta, Mont..... 4243
South Fork of, at Augusta, Mont..___... 4849
Sun River basin, Mont., gaging-station rec-
Ords 10 . - oo amenemen——— 42-49
Sweetgrass Cree k above Melville, Mont._. 141-142
below Melvillé, Mont. . __._....__..._. 143-144
near Alcova, Wyo._ ... 239-240
T
Tenmile Creek near Helena, Mont__...._...- 34-35
near Rimini, Mont
Tensleep Creek near Tensleep, Wyo._..... 174-175
Terms, definition of . - ool 2



INDEX 331
Page Page
Tescott, Kans., Saline Riverat_...__...._. 299-301 | West Careless Creek near Living Springs,
“Teton River at Strabane, Mont.__..___..___ 67-69 B 143 1 N S 82-83
Thermopolis, Wyo., Big Horn River at__.. 158-160 | West Nishnabotna River at White Cloud,
Thompson River at Davis City, Towa._._. 310-311 | 0]/ N 276-217
near Drake, Colo_ .. ___..___.____._. 274-275 | West Nodaway River at Villisca, Iowa.._. 282-283
near Hickory, Mo. .. .. ... 311-312 | Whalen, Wyo., North Platte River above
‘Threemile Creek, Colo., discharge measure- and beloW. oo cicaaaas 225-227
ments of .. oo 325 | Wheatland, Wyo., North Laramie River
Tongue River near Dayton, Wyo.. 197-199 1T:7:3 SN 263-265
Topeka, Kans., Kansas River at 202-293 | White Cloud, Iowa, Wes{ Nishnabotna River
“Trading Post, XKans., Osage Riverat..._.._. 318 Y 276-277
Two Medicine River at Family, Mont._____ 51-52 | Williams, E. L., and assistants, work of..__. 11
near Glacier Park, Mont_._.._.._._.._.. 49-51 | Willow Creek near Augusta, Mont...._..... 46-47
‘T'wo Rivers, Wyo., Laramie River at_..__. 257-258 near Devon, Mont-.._o._ oo _ooo...
Little Laramie Riverat. .. ..._..._._.. 262-263 near Willow Creek, Mont ...
U Windham, Mont., Sage Cresk at. ... ccvaua- 75-76
Wind River at Riverton, Wyo_...c.ccoaues
Ucross, Wyo., Piney Creek at..._....._... 206-208 | Wirth, George, cooperation by..
United States Bureau of Reclamation, co- Wolf Creek near Stanford, Mont_____.._..___ 7677
operation by.___...._.___._._____ 9 | Woods, Wyo., Laramie River and Pioneer
United States Indian Service, cooperation by.. 9 canal near...... e —————— 254-257
United States National Park Service, co- Work, authorization of .. ..._..__ eammma—— 1
operation by ... 9 division of.
United States Weather Bureau, cooperation SCOPS Of - o - - e e
DY e 10 | Wyola, Mont., Little Horn River near..... 191-192
Upper Sevenmile Creek near Glendive, Lodgegrass Creek Dear..........co-... 194-195
Mont. ool 208-209 | Wyoming, cooperation by ... cooccmeaaaas 9
Utica, Mont., Judith River near..___...___. 73-75 -
v
‘Valier, Mont., Dupuyer Creek near_..__...__ 62-63 gﬁzﬁ:zﬁ’ Bioi:i; Iv;:dxsoogrf:ilzer;x;;z;;;. 22
2 i
Villisca, Iowa, West Nodaway River at_._. 282-283 Mont ... T 132-134
w at Forsyth, Mont . .o omoeaas .- 134-135
‘Wagon Hound Creek near Labonte, Wyo. 247-248 at Intake, Mont....—oooooeooooa-n i‘" 135-136
‘Wakefield, Kans., Republican River at_._. 287-288 near Canyon Hotel, Yellowstone National
‘Wamego, Kans., Kansas River at____.__.__ 200201 | o P;:.k """" R P 181-132
Wapiti, Wyo., North Fork of Shoshone River ellowstone tver basin, Mont., an yo.,
DAL 186-187 gaging-station records in.__.._. 131-210
‘Warm Springs Creek at Alhambra, Mont. .. 20-30 VA
‘Water-stage recorders, plate showing__.__... 3
Waynesville, Mo., Gasconade River near_. 324-325 | Zero fiow, point of, definition of. ... ........

‘Wendover, Wyo., Cottonwood Creek near. 249-250

Zurich, Mont., Harlem canal near_.






