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SURFACE WATER SUPPLY OF MISSOURI RIVER
BASIN, 1926

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, 1926.

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 Geo-
logical 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. Since the fiscal year ending June 30, 1895,
successive appropriation bills passed by Congress have carried the
following, items:

For gaging the streams and determining the water supply of the United States,

and for the investigation of underground currents and artesian wells, and for
the preparation of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1896-1927

1895 _____._ $12, 500. 00 | 1907______ $150, 000. 00 | 19211923 _ $180, 000. 00
1896_______ 24, 500. 00 | 1908-1910 _ 100, 000. 00 1924-25___ 170, 000. 00
1897-1899 __ 50, 000. 00 | 1911-1917 _ 150, 000. 00{1926_ _____ 165, 000. 00
1900_______ 70,000. 00 | 1918______ 175, 000. 001927 ______ 151, 000. 00
1901-2_.. _. 100, 000. 00 { 1919______ 148, 244. 10
1903-1906 __ 200, 000. 00 | 1920______ 175, 000. 00

In this work many private and State organizations have coop-
erated, either by furnishing records or by assisting in collecting data.
Acknowledgments for cooperation of the first kind are made in con-
nection with the description of each station affected; cooperation of
the second kind is acknowledged on page 10.

Measurements of stream flow have been made at about 5,250
points in the United States and also at many points in Alaska and
the Hawaiian Islands. In July, 1926, 1,730 gaging stations were be-
ing maintained by the Geological Survey and the cooperating organ-
izations. Many miscellaneous discharge measurements are made
at other points. In connection with this work data were also col-
lected in regard to precipitation, evaporation, storage reservoirs,

1



2 SURFACE WATER SUPPLY, 1926, PART VI

river profiles, and water power in many sections of the country and
will be made available in the 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 prin-
cipal terms used in this series of reports are second-feet, second-feet
per square mile, run-off in inches, and acre-feet. They may be
defined as follows:

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

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

“Run-off in inches”’ is the depth to which an area would be covered
if all the water flowing from it in a given period were uniformly dis-
tributed on the surface. It is used for comparimg run-off with rain-
fall, 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 connection with storage for irrigation.

The following terms not in common use are here defined:

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

“Control "—a term used to designate the section or sections of the
stream channel below the gage which determines the stage-discharge
relation at the gage. It should be noted that the control may not
be the same section or sections at all stages.

The ‘““point of zero flow” for a gaging station is that point on the
gage—the gage height—at which water ceases to flow over the

control.
EXPLANATION OF DATA

The data presented in this report cover the year beginning Octo-
ber 1, 1925, and ending September 30, 1926. At the beginning of
January in most parts of the United States much of the precipita-
tion in the preceding three months is stored in the form of snow or



EXPLANATION OF DATA 3

ice, or in ponds, lakes, and swamps, or as ground water, 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; there-
fore the run-off for the year beginning October 1 is practically all
derived from precipitation within the year.

The base data collected at gaging stations conmsist 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 or chain gage or from a water-stage recorder

5% £ . ;
e

Fi1GURE 1.~Typical gaging station

that gives a continuous record of the fluctuations. Measurementa of
discharge are made with a current meter by the general methods
outlined in standard textbooks on the measurement of river discharge.
Af typical gaging station, equipped with water-stage recorder and
measuring cable and car, is shown in Figure 1.

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

The data presented for each gaging station in the area covered
by this report comprise a description of the station, a table giving
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 height and results of discharge measurements
are published.
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The description of the station gives, in addition to statements re-
garding location and equipment, information in regard to any con-
dition that may affect the permanence of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of control, and the cause and effect of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum re-
corded 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 fluc-
tuation the discharge obtained from the rating table and 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 inter-
vals during the day or by use of the discharge integrator, an instru-
ment operating on the principle of the planimeter and containing 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 high-
est. As the gage height is the mean for the day it does not indicate
correctly the stage when the water surface was at crest height, and
the corresponding discharge was consequently larger than given in
the maximum column. Likewise, in the column headed ‘Minimum,”
the quantity given is the mean flow for the day when the mean gage
height was lowest. The column headed ‘“Mean” is the average flow
in cubic feet per second during the month. On this average flow are
based computations recorded in the remaining columns, which are
defined on page 2.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the per-
manence 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 gives information
regarding the (1) permanence of the stage-discharge relation, (2) pre-
cision with which the discharge rating curve is defined, (3) refine-
ment of gage readings, (4) frequency of gage readings, and (5) methods
of applying the daily gage height to the rating table to obtain the
daily discharge.

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

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

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. The figures given can not be considered exact
but represent the best information available.

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

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, monographs, and
annual reports.
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The results of stream-flow measurements are now published
annually in 12 parts, each part covering an area whose boundaries
coincide with natural drainage features as indicated below:

Part I. North Atlantic slope basins (St. John River to York River).
II. South Atlantic slope and eastern Gulf of Mexico basins (James River
to the Mississippi).
III. Ohio River Basin.
IV. 8t. Lawrence River Basin.
V. Upper Mississippi River and Hudson Bay Basins.
VI. Missouri River Basin.
VII. Lower Mississippi River Basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River Basin.
X. Great Basin.
XI. Pacific slope basins in California.
XTII. North Pacific slope basins, in three volumes:
A, Pacific slope basins in Washington and upper Columbia River
Basin.
B, Snake River Basin.
C, Pacific slope basins in Oregon and lower Columbia River Basin.

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

2. Sets of the reports may be consulted in the libraries of the prin-
cipal cities in the United States.

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

Augusta, Me., Statehouse.

Boston, Mass., 2500 Customhouse.

Hartford, Conn., 64 State Capitol.

Albany, N. Y., 904 Home Savings Bank Building:

Trertor, N. J., 423 Statehouse Annex.

Charlottesville, Va., Brooks Museum, University of Virginia.
South Charleston, W. Va., Naval Ordnance Plant.

Asheville, N. C., 608 City Hall.

Chattanooga, Tenn., 630 Power Building.

Tuscaloosa, Ala., Post Office Building.

Columbus, Ohio, Engineering Experiment Station, Ohio State University.
Chicago, [l1., 1510 Consumers Building.

Madison, Wis., 337N State Capitol.

Thief River Falls, Minn., 618 Knight Avenue, North.
Topeka, Kans., 23 Federal Building.

Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Fort Smith, Ark., Post Office Building.

Austin, Tex., Capitol Building.

Tucson, Ariz., 104 Agricultural Building, University of Arizona.
Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.
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Idaho Falls, Idaho, 228 Federal Building.

Boise,.

Idaho, Federal Building.

Helena, Mont., 45-46 Federal Building.
Tacoma, Wash., 404 Federal Building.
Portland, Oreg., 606 Post Office Building.
San Francisco, Calif., 303 Customhouse.

Los Angeles, Calif., 600 Federal Building.
Honolulu, Hawaii, Territorial Office Building.

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

Stream-flow records have been obtained at about 5,250 points in
the United States, and the data obtained have been published in the
reports tabulated below:

Stream-flow data in reports of the United States Geological Survey

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

Report Character of data Year
10th A, pt. 2____| Deseriptive information only____..__ . . . ...
11th A, pt. 2____| Monthly discharge and descriptive information__________.___.___ 18%901;0 September,
12th A, pt. 2o {__ 0 e e e e e e oo 1884 to June 30, 1891.
13th A, pt. 3_ ... Mean discharge in second-feet. . ... ___.________ i 1884 to Dec. 31, 1892,

e

: Descriptions, measurements, gage heights, ratings, and m
-} Gage heights (also gage heights for earlier years).... ... ..—..._-

Monthly discharge (long-time records, 1871 to 1893).
Descriptions, measurements, gage heights, and ratin;
Descriptive information only_ .. ... . __________.___

discharge (also many data covering earlier years).

Descriptions, measurements, ratings, and monthly discharge
(also similar data for some earlier years).

Descriptions, measurements, and gage heights, eastern United
States, eastern Mississippi River, and Missouri River above
junction with Kansas. L

Descriptions, measurements, apd gage heights, western Missis-
sippi River below junction of Missouri and Platte, and western
United States. .

Descriptions, measurements, ratings, and monthly discharge
(also some long-time records). ]

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

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

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

Descriptions, measurements, gage heights, and ratings___.___.__

Monthly discharge... - .

Descriptions, measurements, gage heights, and ratings___.......

Monthly discharge.. .oocoen ... .

Descriptions, measurements, gage heights, and ratings....

Monthly discharge. -« acmieaeae

Cou(liplete [0 2 S

BEREEE

1 1=

OO w

3
3.
35.
3
4
4
4
4
501

sdddddddddddgdddgdd<dddqed
EENY

=)

1888 to Deec. 31, 1893.
1893 and 1894.

1895.

1896.
1895 and 1896.
1897,

1897.

1897,
1808.
1898,

NoTE.—No data regarding stream flow are given in the Fifteenth and Seventeenth Annual Reports.
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The records at most of the stations discussed in these reports ex-
tend 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 num-
bers of papers on surface-water supply published from 1899 to 1926.
The data for any particular station will be found in the reports cover-
ing the years during which the station was maintained. Results of
miscellaneous discharge measurements are also published by drainage
basins.
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COOPERATION

Part of the work in Montana has been carried on under cooperative
. 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 Montana made an
appropriation for stream-gaging work, which was expended by the
State engineer, as provided in the act, in accordance 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 ecalculations 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 the order of their importance, provided that measure-
ments already made, if deemed reliable, may be adopted.

This fund was expended largely on work in connection withseveral
Carey Act projects and irrigation districts in Montana. In addition
to the amount expended by engineers of the Geological Survey the
State engineer, C. S. Heidel, did stream-gaging work directly with
the Geological Survey.

The work on Stillwater River and Woodbine Creek near Nye,
Mont., was financed by the Mineral Range Power Co.

Officials of Yellowstone National Park have furnished gage readings
and paid for most of the work performed in the park.’

In Wyoming the work was carried on in cooperation with the
State through Frank C. Emerson, State engineer.

The United States Bureau of Reclamation cooperated in maintain-
ing the stations on Wind River at Riverton and paid the salary of the
observer at the station on Dinwoody Creek near Burris.

The United States Indian Service paid part of the cost of main-
taining the following stations: Dinwoody Creek near Burris, Dry
Creek near Burris, Little Wind River near Fort Washakie, and
North Fork of Little Wind River at Fort Washakie.

In Colorado the State engineer, M. C. Hinderlider, paid most of
the expense of maintaining the following stations: North Platte
River near Walden, North Fork of North Platte River near Walden,
Roaring Fork near Walden, Michigan Creek at Walden, Illinois
Creek at Walden, South Platte River at South Platte, North Fork of
South Platte River at South Platte, North St. Vrain Creek near
Allens Park, and Middle St. Vrain Creek near Allens Park.

Barton M. Jones paid for installing the gages on North St. Vrain
Creek and Middle St. Vrain Creek near Allens Park and also paid
the salary of the observers for those stations.
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Chas. W. Thuringer paid for installing the gage on South St. Vrain
Creek near Ward and furnished the gage heights for that station.

In Kansas the work was carried on in cooperation with the Kansas
Water Commission, Gov. Ben 8. Paulen, chairman; H. A. Rice,
secretary; and H. B. Walker. The station on Kansas River at
Topeka was maintained in cooperation with the United States
Weather Bureau. J. M. Piazzek read the gage on Delaware River
at Valley Falls without charge.

In Missouri and for the station on Missouri River at Leavenworth,
Kans., the work was carried on in cooperation with the Missouri
Bureau of Geology and Mines, through H. A. Buehler, State geologist.
Salaries of gage readers were paid by other cooperating parties as
follows: United States Engineer Corps (Missouri River at Boon-
ville, Mo.), Chicago Great Western Railroad Co. (Missouri River at
Leavenworth, Kans.), Missouri Hydroelectric Power Co. (Osage
River near Bagnell, Mo.), and Central Missouri Water & Power Co.
(Gasconade River at Jerome and near Rich Fountain, Mo.).

DIVISION OF WORK

Data for stations in the upper Missouri River Basin were collected
and prepared for publication under the direction of W. A. Lamb,
district engineer, assisted by A. H. Tuttle and Miss G. B. McDonough.

Data for seven stations in Yellowstone National Park were collected
and prepared for publication under the direction of C. G. Paulsen,
district engineer, assisted by Berkeley Johnson, F. M. Veatch, and
‘Miss E. H. Haugse.

Data for stations in Colorado and Wyoming were collected and
‘prepared for publication under the direction of Robert Follansbee,
district engineer, assisted by P. V. Hodges and Miss N. L. Esterly.

Data for stations in Kansas were collected and prepared for publica-
tion by J. B. Spiegel, district engineer.

Data for stations in Missouri and for station on Missouri River at
Leavenworth, Kans., were -colected and prepared for publication
under the direction of H. C. Beckman, district engineer, assisted by
V. L. Austin and W. A. Werner.

The records were reviewed and manuscript assembled by F. C.
Christopherson.

63020—30——2
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* GAGING-STATION RECORDS
MISSOURI RIVER PROPER
RED ROCK RIVER AT METZEL FORD, NEAR MONIDA, MONT.

LocarioN.—Near center of north line of sec. 34, T. 13 S., R. 3 W., at private
bridge at Schultz ranch 1 mile below Metzel Ford and 20 miles east of Monida,
Beaverhead County.

DraIlNAGE AREA.—Not measured.

RECORDs AvAILABLE.—April 30, 1925, to September 30, 1926.

GaGE.—Au continuous water-stage recorder on left bank.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Channel composed of clay. Banks subject to overflow
at high stage. Control poorly defined. Considerable moss in creek during
summer.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.22 feet at
5 p. m. May 23 (discharge, 278 second-feet); minimum stage, 1.36 feet at
2 p. m. September 23 (discharge, 2.7 second-feet).

1925-1926: Maximum stage recorded, 3.58 feet April 30, 1925 (discharge,
396 second-feet) ; minimum stage, that of September 23, 1926.

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversrons.—None.

RecUuLAaTION.—Natural storage in Red Rock Lakes.

Accuracy.—Stage-discharge relation not permanent; affected by ice and moss.
Two fairly well defined rating curves used during year. 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 May 30 to June 13 and September 17-30, for which shifting-
control method was used. Records fair.

Discharge measurements of Red Rock River at Metzel Ford, near Monida, Mont.,
during the year ending September 39, 1926

Gage Dis- Gage Dis-
height charge height charge
Feet Sec.-ft. Feet Sec.-fi.
e 3.26 165 || June 18 - e 52,34 55
43.36 158 || Aug. 6o 3 1.50 6.5
3.06 240

e Stage-discharge relation affected by ice.
b Stage-discharge relation affected by moss in channel.
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Daily discharge, in second-feet, of Red Rock River at Metzel Ford, near Monida,
Mont., for the year ending September 30, 1926

Day Nov. | May | June | July | Aug. | Sept
32 8.2 7.2
29 7.9 6.5
30 L7.6 5.8
28 7.9 6.5
28 7.2 7.2
28 6.5 6.5
26 6.5 6.2
24 6.8 6.2
22 7.2 6.5
24 8.2 6.8
24 10 5.1
22 9.6 6.2
21 9.6 6.8
20 9.6 6.2
20 10 7.6
19 10 6.8
18 10 5.4
16 11 6.5
16 10 7.2
14 9.0 7.6
12 8.6 6.8
12 8.6 8.2
12 8.6 4.4
10 9.3 4.4
10 9.3 5.4
10 9.3 8.6
10 8.2 9.6

9.0 7.6 10

9.0 7.9 8.2
9.3 10 9.3
9.0 82| ...

 Note.—Stage-discharge relation affected by ice Nov. 1-18; discharge estimated; braced figure gives mean
discharge for period indicated. No record Oct. 1-31 and Nov. 19 to May 16,

Monthly discharge of Red Rock River at Metzel Ford, near Monida, Mont., for the
year ending September 80, 1926

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

156 5,570

158 23 6,630
30 70.1 4,170
9.0 18.5 1,140
6.5 8.66 532
4.4 6.86 408

RED ROCK RIVER BELOW RED ROCK RESERVOIR, NEAR MONIDA, MONT.

Locarion.—In SW. % sec. 32, T. 13 8., R. 6 W, just below Red Rock Reservoir,
8 miles northwest of Monida, Beaverhead County, and 15 miles east of
Lima.

RECcORrDS AVAILABLE.—July 22, 1911, to September 30, 1918; May 1, 1925, to
September 30, 1926.

‘GaGeE.—Stage determined by measuring with graduated rod the depth on a
peg set in concrete well with its top at elevation of crest of weir. Read by
P. V. Maxwell. Gage heights indicate head on 40-foot weir.

DisCHARGE MEASUREMENTS.— Made from footbridge or by wading.
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CHANNEL AND coNTROL.—Channel composed of coarse gravel and boulders.
Banks high. Current very swift at high stages causing considerable velocity
of approach at weir. Control is concrete weir; subject to shift due to débris
washed in above.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.38 feet at
8 a.m. April 21 (discharge, 697 second-feet) ; minimum stage, 0.06 foot August
5-6 (discharge, 6 second-feet).

1911-1918; 1925-26: Maximum stage recorded, 3.2 feet April 28, 1914
(discharge, 1,220 second-feet); minimum discharge, 5 second-feet January 1
to April 10, 1913.

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

Diversions.—None.

RecurAaTiON.—Flood water stored in reservoir and released as required during
irrigation season.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined above 50 second-feet and fairly well defined below. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good.

CooPErATION.—Gage-height record furnished by Red Rock Reservoir & Irri-
gation Co.

Discharge measuremenis of Red Rock River below Red Rock Reservoir, near Monida,
Mont., during the year ending September 30, 1926

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.-fi. Feet | Sec.fi.
Nov, 5. 0.63 86 Nov.8.___...... 0.96 143 {| June 12.________ 2.27 645
Nov, 7. .50

59.5 || Mar. 26 ... .44 48 || Aug. 6o .10 12.4

Daily discharge, in second-feel, of Red Rock River below Red Rock Reservoir, near
Monida, Mont., for the year ending September 30, 1926

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
156 182 133 45 51 353 138 665 10 20
156 147 121 45 51 349 138 646 8 21
156 99 119 45 51 334 140 227 8 23
156 83 119 45 51 318 140 56 8 24
156 83 117 45 113 314 138 51 6 24
156 83 117 45 199 318 138 48 6 24
161 71 115 45 199 322 138 45 7 26
161 121 106 45 199 322 138 8 26
161 147 99 45 202 318 138 41 9 24
161 147 99 45 246 322 138 41 10 26
156 147 95 45 299 | 326 410 35 15 27
156 147 93 45 299 326 619 30 20 27
156 147 92 45 369 326 688 29 26 19
156 144 92 45 461 330 683 29 18 15
156 144 92 45 532 326 678 28 20 16
156 147 90 45 546 318 678 26 19 16
169 147 92 45 642 303 678 26 19 16
182 147 92 45 669 284 669 27 18 17
182 147 90 45 669 270 678 26 20 16
182 147 90 45 683 267 678 22 22 16
182 147 92 48 692 263 669 20 26 17
182 147 92 48 637 243 651 18 24 18
182 147 88 48 591 233 669 18 22 17
182 147 90 50 519 240 655 15 19 20
182 147 90 51 414 237 660 14 18 20
182 147 92 51 397 227 651 13 19 18
182 147 92 51 397 211 655 12 18 18
182 147 90 51 385 205 660 1 18 19
182 147 85 51 3656 179 655 10 18 20
182 147 81 51 353 154 660 10 17 19
182 ... 7 L2 1 P, 144 (o.__... 10 17 lecameea
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Monthly discharge of Red Rock River below Red Rock Reservoir, near Monida,
Mont., for the year ending September 30, 1926

Discharge in second-feet
Run-off in
Month acre-feet
Maeaximum | Minimum | Mean
............... 182 156 169 10, 400
................... 182 71 137 8,150
e ———— 133 71 97.6 6,000
.................................................. 61 45 47.3 2,910
45 42 44.0 2,440
51 45 46.8 2,880
692 51 376 22, 400
353 144 280 17,200
........... 688 138 481 28, 600
..................................................... 665 10 73.9 4,540
26 6 15.9 978
.- 27 ‘15 20.3 1,210
The Year- . oot aceee] 692 6 149 108, 000

BEAVERHEAD RIVER AT BARRATTS, MONT.

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

DrAINAGE AREA.—2,850 square miles (measured on county map).

REcorDs avaiLaBLE.—August 12, 1907, to September 30, 1926.

Gage.—Chain gage on downstream side of bridge; read by Jentaro Neishi.

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge.

CHANNEL AND CONTRoL.— Banks high and not subject to overflow. Stream bed
clean and rocky. Two channels at low and medium stages.

EXTREMES oF DISCHEARGE.—Maximum stage recorded during year, 2.40 feet April
19-20 (discharge, 1,010 second-feet); minimum stage, 0.50 foot August 3-6
(discharge, 140 second-feet).

1907-1926: Maximum stage recorded, 6.0 feet June 19 and 20, 1908
(discharge, 3,640 second-feet); minimum discharge, 106 second-feet July 28,
29, August 19-31, September 1, 10-17, 1919.

Ice.—Warm springs enter river half a mile above and river seldom freezes at
station.

Diversrons.—Numerous diversions are made above station.

RecuraTion.—Storage and release of flood waters of Red Rock River near
Monida has some effect on flow at this station.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
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 Beaverhead River at Barratts, Mont.. during the year
ending September 30, 1926

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-fi. Feet Sec.-fi.
167 582 || May 18 . icecaaee 0.86 256
152 548 || June 12 JZZ7TTTTTIT T .59 158
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Daily discharge, in second-feet, of Beaverhead River at Barratts, Mont., for the year

ending September 30, 1926

Day Oct. | Nov. | Dee. { Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
| . 428 672 568 379 315 315 379 410 180 428 151 254
2l 451 672 518 423 315 315 363 379 154 423 143 254
| S 470 672 489 484 315 330 410 367 151 379 140 254
4o 489 672 489 388 315 354 446 346 151 379 140 254
[ S 518 610 528 308 338 414 499 338 151 338 140 189
. 518 538 558 300 338 379 504 315 151 311 148 189
[ R 518 538 518 300 334 371 656 300 151 300 157 189
- S, 518 538 489 311 334 346 775 300 151 300 157 189
| O 518 538 489 315 315 363 775 323 151 278 157 189
10 . 518 538 489 315 330 388 758 338 151 244 157 189
| & S, 568 599 489 338 346 405 764 323 151 230 157 189
120 . 610 620 489 300 338 397 814 296 157 224 157 189
18 620 589 470 327 338 465 825 271 198 217 157 189
Mo 651 568 451 338 323 508 848 264 204 217 157 189
15 . 641 | 568 | 451| 358 | 311| 480| 906 | 264 308 2I7| 157 189-
16 . 636 [, 578 432 3156 300 518 929 264 327 217 157 189.
17 . 620 | 589 | 432 206| 308 | 636 | 964 247 | 838 | 217 157 183
18 . 620 589 432 300 300 721 987 240 346 217 157 183
19 e 620 548 432 315 319 646 | 1,010 220 346 204 157 183
20 . 672 548 432 315 338 584 | 1,010 217 346 198 157 183
21 672 528 451 300 568 975 227 379 198 157 183
22 . 672 538 451 300 573 952 230 379 198 157 168
b 672 538 451 300 589 906 230 379 198 157 165
24 . 672 548 451 300 599 775 217 379 198 157 165
b/ S 672 548 470 334 599 758 220 379 198 157 165
26 ceon 672 548 423 308 523 758 230 379 192 157 165
27 el 672 548 423 315 518 646 230 354 192 157 165
28 . 672 548 379 354 371 578 230 354 186 157 165-
29 .. 672 548 379 330 363 528 198 354 168 157 165
30 . 672 553 379 308 388 489 189 354 160 254 165
[} S, 672 {-o... 379 308 379 .. 183 |- 151 254 | ______

Monthly discharge of Beaverhead River at Barratts, Mont., for the year ending
September 30, 1926

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

October. . iiecccann 672 428 600 36, 900
November. 672 528 574 34, 200
December- . 568 379 461 28, 300
January.. 484 296 328 20, 200
February._ 346 300 326 18, 100
March___ 721 315 465 , 600
April___ 1,010 363 733 43, 600
May._. 410 183 271 16, 700
June_._ 379 151 285 15, 800
July. . . 428 151 244 15, 000
August... 254 140 161 5
September. .. .. e 254 165 190 11, 300

The year . e 1,010 140 385 279, 000

JEFFERSON RIVER NEAR SILVERSTAR, MONT.

Locarion.—In SE. ¥ see. 23, T. 2 8., R. 6 W., at highway bridge at Cornforth
ranch, 5 miles southwest of Silverstar, Madison County, on road between
-Silverstar and Iron Rod, and 5 miles below junction of Beaverhead and

Bighole Rivers.

DRAINAGE AREA.—7,840 square miles (measured on General Land Office map).
RECORDS AvAILABLE.—August 11, 1910, to September 30, 1916; July 22, 1920,

to September 30, 1926.
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Gaae.—Chain gage attached to bridge; read by Grace Thomas.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge.

CuANNEL AND cONTROL.—Bed composed of gravel; fairly permanent. Left bank-
high and clean. Right bank covered with brush and subject to overflow
during extreme floods. No definite control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.65 feet at
6.25 p. m. April 20 (discharge, 4,900 second-feet) ; minimum stage, 1.50 feet
at 1.20 p. m. August 7 (discharge, 187 second-feet).

1910-1916; 1920-1926: Maximum stage recorded, 8.8 feet June 15, 1913
(discharge, 16,500 second-feet); minimum stage, 1.36 feet August 30-31,
1924 (discharge, 129 second-feet).

Ice.—Stage-discharge relation affected by ice during most winters.

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

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

Accuracy.—Stage-discharge relation permanent during year; not affected by
ice. Rating curve fairly well defined. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage height to rating table.
Records fair.

The following discharge measurements were made:
May 16, 1926: Gage height, 3.36 feet; discharge, 2,060 second-feet.
August 5, 1926: Gage height, 1.50 feet; discharge, 208 second-feet.

Daily discharge, in second-feet, of Jefferson River near Silverstar, Moni., for the
year ending September 30, 1926

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
2,000 | 1,760 | 1,190 | 1,180 | 1,360 | 1,540 | 3,730 | 1,980 840 283 477
2,020 | 1,740 | 1,100 | 1,200 | 1,410 | 1,580 | 3,860 | 1,770 | 970 | 250 509
2,020 [ 1,710 { 1,090 | 1,230 | 1,390 | 1,540 | 3,600 | 1,680 | 1,010 229 525
1,920 { 1,650 | 1,080 | 1,240 | 1,360 | 1,760 | 3,440 | 1,460 | 1,070 | 220 567
1,830 | 1,640 | 1,090 | 1,230 | 1,410 | 1,980 | 3,600 | 1,340 992 206 534
1,740 | 1,650 | 1,100 | 1,200 | 1,410 | 2,200 | 3,860 | 1,240 970 192 620
1,710 | 1,680 { 1,100 | 1,230 | 1,400 | 2,420 | 3,910 | 1,150 915 187 647
1,660 | 1,700 | 1,120 | 1,250 | 1,370 | 2,640 | 3,710 | 1,080 | 1,260 239 674
1,740 | 1,620 { 1,130 | 1,240 | 1,360 | 2,850 | 3,320 | 1,040 | 1,800 250 750
1,800 | 1,540 | 1,130 { 1,230 | 1,390 | 3,070 | 3,020 | 948 | 1,760 | 272 770
1,900 | 1,520 | 1,140 | 1,230 | 1,430 | 3,290 | 2,960 850 | 1,700 312 665
1,890 | 1,560 | 1,150 | 1,250 | 1,440 | 4,530 | 2,780 959 | 1,340 318 732
1,830 | 1,640 | 1,190 | 1,250 | 1,430 | 4,140 | 2,660 770 | 1,260 356 790
1,840 | 1,590 | 1,210 | 1,240 | 1,470 | 4,070 | 2,500 | 810 | 1,140 | 410 830
1,820 | 1,520 | 1,240 | 1,230 | 1,640 | 4,020 | 2,360 | 780 | 1,090,] 447 770
1,780 | 1,500 | 1,280 | 1,210 | 1,710 | 4,300 | 2,260 810 | 1,040 674 750
1,820 | 1,470 | 1,300 | 1,250 | 1,860 | 4,530 | 2,180 882 959 760 674
1,840 | 1,500 | 1,280 | 1,260 | 1,920 | 4,570 | 2,240 | 871 | 915| 800 750
1,780 | 1,560 | 1,260 | 1 1,860 | 4,760 | 2,210 970 790 780 810
1,710 | 1,530 | 1,240 | 1,300 | 1,820 | 4,900 | 2,580 | 1,070 712 760 810
1,650 | 1,560 | 1,230 | 1,250 | 1,830 | 4,600 | 3,270 | 1,180 | 620 [ 760 810
1,500 | 1,520 | 1,210 | 1,240 | 1,820 | 4,390 | 3,380 | 1,280 | 558 | 741 790
1,600 | 1,590 | 3,200 | 1,250 | 1,920 | 4,200 | 3,440 | 1,160 | .525| 703 810
1,620 | 1,650 | 1,180 | 1,260 | 2,100 | 3,980 | 3,210 | 1,040 462 684 750
1,680 | 1,710 | 1,160 | 1,280 | 2,290 | 3,360 | 3,290 926 397 593 750
1,720 | 1,640 | 1,150 | 1,280 | 2,130 | 3,400 | 3 380 830 349 665 770
1,700 | 1,560 ( 1,130 | 1,300 | 2, 3,440 | 38, 150 629 403 403 790
1,680 | 1,480 | 1,100 | 1,330 | 1,920 { 3,510 | 2,660 638 376 484 810
1,740 3,640 | 2,410 647 363 492 790
1,720 3,680 | 2,210 665| 331 | 484 790

______________ 2,110 312 402 (...

Note.—Discharge interpolated Apr. 4-10 on account of missing gage heights.
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Monthly discharge of Jefferson River near Silverstar, Mont., for the year ending
September 30, 1926

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

October.. 2,050 1,740 1,880 116, 000
2,020 1,500 1,780 106, 000
1,760 1, 280 1, 580 97,200
1,300 1,080 1,160 71,300
1,330 1,180 1,250 69, 400
2,290 1,360 1,870 103, 000

4,900 1,540 3,430 "
3,910 2,110 3,010 185, 000
1,980 629 1,050 62, 6500

1, 800 312 878 54,
0 187 4 28, 700

830 477 717 42,
The year. 4,900 187 1,670 | 1,140,000

MISSOURI RIVER BELOW HAUSER LAKE DAM, NEAR HELENA, MONT.

Location.—In SW. % see. 29, T. 12 N., R. 2 W., at Hauser Lake power plant, 15
miles northeast of Helena, Lewis and Clark County.

DraINAGE AREA.—Not measured.

REecorDps avaiLaBLE.—December 27, 1922, to September 30, 1926.

Gage.—Stevens continuous water-stage recorder installed on operating plat-
form of power plant and connected to a float in the exciter tailrace; inspected
by power-plant employees. Zero of gage is 3,563.00 feet above sea level.

DigCEARGE MEASUREMENTS.—Made from cable three-fourths mile below dam.

CHANNEL AND CcoNTROL.—Channel composed of heavy boulders and gravel.
Control is heavy gravel bar 1,200 feet below power house; not subject to
shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 72.73 feet at
8.45 a. m. May 26 (discharge, 13,300 second-feet); minimum stage, 65. 48
feet at 5.45 p. m. August 15 (discharge, 536 second-feet).

1922-1926: Maximum stage recorded, 75.85 feet at 3.15 p. m. May 22,
1925 (discharge, 22,400 second-feet); minimum stage, 65.40 feet at 7 p. m.
September 14, 1924 (discharge, 500 second-feet).

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

Diversions.—Numerous diversions from river and tributaries above gage and
two pumping plants on Hauser Lake.

ReguraTioNn.—Opkration of the power plants above station controls low-water
flow and regulates partly the flow at higher stages. Storage in Hebgen
Reservoir controls flow of Madison River.

Accuracy.—Stage-discharge relation permanent during year; not affected by
ice. Rating curve well defined. Operation of water-stage recorder satis-
factory. Daily discharge determined by averaging hourly discharge October
1 to December 31, and by use of the discharge integrator January 1 to
September 30, Records excellent.

CooreraTioN.—Gage-height record furnished by Montana Power Co.

The following discharge measurements were made:

August 13, 1926: Gage height, 68.71 feet; discharge, 4,540 second-feet.
August 14, 1926: Gage height, 67.89 feet; discharge, 3,190 second-feet.
August 15, 1926: Gage height, 66.80 feet; discharge, 1,650 second-feet.
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Daily discharge, in second-feet, of Missouri River at Hauser Lake Dam, near
Helena, Mont., for the year ending September 30, 1926

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
3,410 | 3,960 | 4,660 | 7,280 |11,000 | 8,890 | 2,910 | 4,060 | 4,480
3,190 | 4,270 | 4,480 | 7,580 10,700 | 6,400 | 3,160 | 2,450 | 4, 400
2,040 | 4,500 | 5,180 | 7,240 [11,800 | 4,700 | 3,150 | 4,040 | 4,430
2,840 | 4,550 | 5,180 | 5,940 (11,400 | 4,700 | 1,680 | 3,600 | 4,420
4,120 | 4,390 | 5,540 | 7,180 |11,100 | 4,700 | 2,470 | 2,900 | 3,220
3,500 | 4,480 | 4,870 | 6,500 [10,800 | 3,010 | 3,670 | 4,460 | 2,350
3,130 | 4,500 | 4,110 | 5,600 (11,100 | 5,020 | 3, 4,460 | 2,510
3,270 | 5,410 | 4,800 | 5,230 (11,400 | 5,270 | 3,540 | 2,320 | 3,820
3,530 | 4,810 | 5,190 | 4,820 10,700 | 4,700 | 3,150 | 2,570 | 8,440
2,710 | 4,900 | 5,340 | 4,780 {11,400 | 4,530 | 3,580 | 4,160 | 8,500
4,630 | 5,480 | 4,710 | 4,730 |11,100 | 4,510 | 3,600 | 4,120 | 4,180
4,520 | 5,350 | 4,830 | 6,540 | 9,440 | 4,350 | 5,330 | 3,450 | 2,120
4,460 | 5,300 | 4,970 | 6,600 | 6,830 | 2,170 | 4,000 | 4,430 [ 3,410
3,680 | 4,500 | 4,220 | 7,560 | 7,810 | 3,610 | 3,620 | 4,330 [ 4,070
3,780 | 4,460 | 4,730 | 9,380 | 8,500 | 3,960 | 3,620 | 2,350 | 4,580
4,100 | 4,340 | 4,460 | 9,400 | 7,480 | 3,070 | 3,690 4, 560
2,560 | 4,370 | 4,920 | 9,370 | 8,730 | 3,330 | 3,230 | 4,360 | 4,460
3,700 | 4,250 | 5,520 | 9,200 | 8,130 | 3,220 | 3,190 | 4,360 | 4,170
4,530 | 3,870 | 5,700 {10,300 | 6,720 | 2,910 | 2,320 | 2,820 | 2,190
4,950 | 4,120 | 5,750 {11,200 | 8,750 | 2,730 | 2,930 | 4,130 | 3,930
4,820 | 3,850 | 4,470 (12, 100 (10,300 | 2,950 | 3,290 | 2,450 | 4,250
3,590 | 4,450 | 5940 112,800 (11,600 | 3,030 | 3,610 | 627 | 8,220
2,480 | 4,420 | 6,260 |12, 600 [10,800 | 3,180 | 3,410 | 3,300 | 3,940
2,500 | 4,010 | 5,800 12,500 (11,900 | 3,530 | 3,120 | 4,480 | 4,550
3,090 | 4,670 | 5,840 11,400 (12,500 | 3,570 | 1,390 | 4,470 [ 4,460
3,670 | 4,760 10,900 13,000 | 3,730 | 2,990 | 4,260 | 3,890
4,060 | 4,420 | 5,920 (10,900 (12,700 | 3,840 | 3,610 | 4,530 | 3,530
3,970 | 4,010 | 4,910 | 9,980 (11,000 | 2,800 | 3,940 | 4,530 | 3,820
4,380 [.._._.. 6,360 | 9,730 |10,500 | 2,940 | 4,060 | 4,390 | 3,320
4,080 |- 6,070 (10,200 | 8, 3,000 | 3,130 | 4,150 | 3,380
3,250 8,770 4,110 | 4,520 |..._.. -

Monthly discharge of Missouri River at Hauser Lake Dam, near Helena, Mont.,
for the year ending September 30, 1926 .

Discharge in second-feet

Run-off in
Month acre-feet
! Maximum | Minimum | Mean

5, 3,830 4,810 296, 000

8,130 2,880 4,970 296, 000

5, 550 3,440 4,720 290, 600

4,950 2, 040 3, 660 225, 000

5,480 3,850 4, 520 251, 000

6, 500 4,110 5, 260 323, 000
12,800 4,730 8, 650 515, 000

13, 000 6,720 10, 200 627, 000

8, 890 2,170 3,980 237, 000

5,330 1,390 3, 340 205, 000

) 530 627 3,690 227, 000

4, 580 2,120 3,750 223, 000

13, 000 627 5,130 3, 720, 000

MISSOURI RIVER AT FORT BENTON, MONT.

LocatioNn.—In NE. % sec. 26, T. 24 N.,, R. 8 E., at highway bridge at Fort

Benton, Chouteau County.

DrAINAGE AREA.—24,600 square miles.
RECORDS AVAILABLE.—June 16, 1881, to November 14, 1891, and July 1, 1902, to

September 30, 1926.

Gaage.—Stevens continuous water-stage recorder on left bank just below bridge
abutment; inspected by M. B. Casey.
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CHANNEL AND coNTROL.—Channel composed of coarse gravel and sand. Con-
trol is rock ledge covered with heavy boulders 1,000 feet below gage; practi-
cally permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.45 feet at
1.45 p. m. April 21 (discharge, 20,400 second-feet); minimum stage, 0.60
foot at 4 p. m. August 1 (discharge, 2,480 second-feet).

1881-1891; 1902-1926: Maximum stage recorded, 16.3 feet June 7, 1908
(discharge, 107,000 second-feet); minimum discharge, 1,420 second-feet
August 17, 1919.

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

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

DiversioNs.—Numerous diversions from tributaries.

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

Accuracy.—Stage-discharge relation permanent during year except as affected
by ice. Rating curve well defined. Operation of water-stage recorder
satisfa¢tory except October 11-13, October 27 to March 27, March 31 to
April 6, and July 21-27 when daily discharge was obtained from flow at
Volta plant near Great Falls. Daily discharge for remainder of year ascer-
tained by applying to rating table mean daily gage height obtained by in-
spection of recorder graph except from July 28 to September 30, when
discharge integrator was used. Records good.

The following discharge measurement was made:
July 27, 1926: Gage height, 1.28 feet; discharge, 3,660 second-feet.

Daily discharge, in second-feet, of Missouri River at Fort Benton, Mont., for the
year ending September 30, 1926

Day Octy | Nov. | Dec. | Jan., | Feb. | Mar. | Apr. | May | June | July| Aug.| Sept.
7,440 (18,600 12,600 | 6,020 | 3,190 | 4,290
7,540 (18,300 | 9,670 | 5,270 | 4,720 | 4,900
7,400 {17,400 | 7,950 | 5,490 | 4,500 | 4,840
7,190 (16,900 | 6,440 | 5,460 | 4,230 | 4,850
7,670 (17,400 | 6,760 | 4,940 | 4,650 | 4,970
7,670 {18,300 | 6,250 | 5,230 | 4,500 | 4,460
7, 18,600 | 7,040 | 5,080 | 4,310 [ 4,600
7,460 (17,700 ( 5,220 | 6,090 | 4,270 | 5,120
6,930 16,400 | 6,250 | 8,290 | 5,020 | 5,040
7,640 (16,600 | 6,250 | 8,610 | 4,610 | 4,950
7,820 |17,200 | 6,420 | 7,820 | 4,250 | 4,690
8,360 (17,400 | 6,760 | 6,760 | 4,670 | 4,880
8, 540 (17, 6,080 | 7,390 | 4,620 | 4,770
9,090 (16,400 | 5,600 | 7,800 | 4,430 | 5,070
9,650 |14, 900 | 5,470 | 7,000 | 4,390 | 4,690
11,900 {14,100 | 5,860 | 6,080 | 4,940 | 4,620
13,900 {11,500 | 5,770 | 5,500 | 4,530 | 4,910
15,200 | 9,470 | 5,820 | 5,200 | 4,910 | 4,510
17,700 | 9,280 | 6,320 | 5,080 | 5,720 | 4,990
18, 800 {11,000 | 5,920 | 4,920 | 4,580 | 4,160
19,900 (13,200 | 6,750 | 4,350 | 4,850 | 4,900
18,800 |13, 900 | 8,470 | 4,470 | 5,540 | 4,700
17,700 {16,400 | 7,820 | 4,330 | 4,800 | 5,210
18,300 {17,400 | 7,350 | 4,210 | 4,440 | 4,270
17,400 (18,000 | 6,690 | 4,610 | 4,730 | 4,930
17,200 (18,000 | 6,520 | 4,440 | 4,740 | 4,900
16,900 (17,700 | 5,980 | 4,600 | 4,360 | 5,100
17,200 17,200 | 6,350 | 4,880 | 4,440 | 5,170
17,700 {16,600 | 6,220 | 4,400 | 4,460 | 5,190
17,400 |15, 900 | 6,350 | 5,010 | 4,360 | 5,190
....... 13,700 (-] 4,720 | 4,580 |._.....




MISSOURI RIVER PROPER 21

Monthly discharge of Missouri River at Fort Benton, Mont., for the year ending
’ September 30, 1926

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

‘October.... 9,010 3,730 6,780 417, 000
November . 12, 000 4,500 7,020 418, 000

December. 7,890 4,420 6,110 376,000

January... 5,990 3,040 4,990 307,000

February. 7,740 4,960 5, 750 319,000

March__ 8,240 5,290 6, 700 - 412, 000

April__ 19, 900 6,930 12, 500 744, 000

May.. 18, 600 9,280 5, 978, 000

June.. 12,600 5, 220 6, 760 402, 000
July_. - 8,610 4,210 5,620 346, 000
P 0 - R 5,720 3,190 4,590 282, 000
September. .. ... 5,210 4,160 4,830 287, 000
The year 19, 900 3,040 7,300 5, 290, 000

MISSOURI RIVER AT LEAVENWORTH, KANS.

LocatioNn.—In NE. % sec. 36, T. 8 8., R. 22 E., at Leavenworth Terminal Rail-
way & Bridge Co.’s bridge in Leavenworth, Leavenworth County, 4% miles
below Bee Creek and 6 miles above Platte River.

DRAINAGE AREA.—428,000 square miles.

RECORDS AVAILABLE.—April 1, 1922, to September 30, 1926. The Leavenworth
Terminal Railway & Bridge Co. has obtained records of stage since 1878.

‘GaGE.—Chain gage on upstream handrail of bridge; read by Grant Parker. Zero
of gage is 300 feet above St. Louis city datum.

DisCHARGE MEASUREMENTS.—Made from downstream side of bridge.

‘CHANNEL AND coNTROL.—Bed composed of silt and sand; shifting. No well-
defined control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 43.8 feet
June 23 (discharge, 75,000 second-feet); minimum discharge, 6,350 second-
feet December 24 and 25, when river was frozen.

1922-1926: Maximunt discharge recorded, 241,000 second-feet (revised
determination), July 7 and 8, 1923; minimum discharge, 3,450 second-feet
(measured with current meter) December 22, 1924.

The Missouri River Commission published a maximum stage of 53.0 feet
April 29 and 30, 1881, and a low-water stage of 29.2 feet December 9 and 10,
1873, and January 6, 1874.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
shifting control. Rating eurves fairly well defined. Gage read to tenths once
daily. Daily discharge ascertained by applying daily gage height to rating
table; shifting-control method used May 19 to September 30. Records fair
for open-water periods and poor for ice-affected periods.

Discharge measurements of Missouri River at Leavenworth, Kans., during the year
ending September 30, 1926

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-ft.
Nov. 13.. 39.80 36,100 || July 14 . 42, 54 56, 700
39,98 34,900 || Sept. 1o ool 40.28 30, 500
41.14 44, 000
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Daily discharge, in second-feel, of Missouri River at Leavenworth, Kans., for the
years endmg September 30, 1923 and 1926

Day Nov, Jan, | Feb. | Mar. l Apr. | May | June | July | Aung. | Sept.
1922-23
[ S 16, 800! 13, 200! 100| 21, 100| 63, 000| 54, 600| 64, 600)201, 000} 82, 000| 50, 400
1, 800] 69, 400,212, 000| 84, 000] 50, 400
1, 800) 78, 200|230, 000/ 86, 000| 39, 700
71, 000{219, 000| 90, 400| 40, 800
67, 800230, 000| 92, 600] 38, 600
66, 200234, 000 92, 600! 37, 500
92, 600(241, 000 90, 400} 37, 560
129, 000(241, 000(110, 000| 34, 800
147, 000|216, 000|150, 000 33, 900
135, 000|184, 000|129, 000, 31,400
23, 700 15, 200 23,700| 56, 000| 44, 200135, 000(160, 000|121, 000| 30, 660
34, 800 18, 700| 5 60, 200| 40, 800|177, 000|163, 000|115, 600| 29, 000
33, 000| 25, 500 97, 200| 63, 000 45, 400187, 000|147, 000|112, 000 28, 200
29, 800 19, 600 72, 800( 58, 800! 43, 000|154, 000|141, 000|115, 000| 26, 800
29, 000 20, 600 120, 000 43, 000 57,400 41, 9001129, 000141, 000|118, 000| 26, 100
34, 800 21, 100 43,000| 84, 000 41, 900/121, 000{135, 000|129, 600} 25, 500
37, 500 21, 100 37, 500| 99, 600 44, 200!102, 000135, 000|129, 000 25, 500
33, 000 22, 100 37, 500| 82, 000 44, 200; 99, 000|123, 000/107, 000| 26, 800
27, 500 21, 600} 22, 600 600 43, 000/118, 000|115, 000 88, 200/ 26, 800
25, 500 21, 100 16, 900{121, 000| 40, 800|174, 000{107, 000 78, 200| 30, 66/
25, 500 21, 100] 21 100|118, 000 40, 800|205, 000|102, 000, 66, 200 32, 200
25, 500 21, 100 20, 100|102, 600| 40, 800|147, 600(105, 00| 63, 000 30, 600
23, 700 19, 200! 15, 600 88, 200 41, 900129, 000(105, 000{ 60, 200} 39, 700
23, 100 18, 200 24,900 84, 000 41, 900|121, 000 99, 600 60, 200 51, 800
23, 100 19, 200 58, 800 80, 000 43, 000|138, 000} 99, 600; 56, 000 43, 000
23, 700 26, 100| 74, 600} 72, 800( 41, 900|160, 000| 92, 600 54, 600| 36, 600
24, 300 21, 100| 30, 600| 67,800 69,400 64, 600|170, 000 86, 000 57, 400! 33, 000
24, 300 21, 100] 23, 700| 63, 63,000] 54, 600198, 000| 82, 000| 57,400| 34, 800
23,700 22,100|. - ——_. 2,800 60, 200 50,400 216, 000] 78, 200 60, 200, 36, 600
600| 200 76, 400 53, 200| 80, 000
, 76, 400| 50,400|._____
28, 800 11,200 28, 200| 43, 000 42, 100| 31, 200 45,800 48,800 40, 300; 31, 200
27, 600 11, 600 27,600 43,900| 35,300| 30, 600 49, 800| 46,800 40, 300 500
27, 000 12, 300| 27, 45, 800 36, 100! 30, 600 53, 000 45, 37,700/ 46, 800
27, 000) 17,100 26,400 43, 000 35, 300] 29,400 55,400, 46,800, 36,900/ 72, 000
27, 000 21, 000| 31,800| 39,400| 34,500, 34,500, 67,500 45,800, 33, 800 66,000
27, 000 000| 34,500 36,9001 36, 100| 46,800| 72,000, 44, 800| 32, 400| 54, 200
28, 800 23, 000| 45, 800! 35,300| 36,180 53,000, 57,900 45,800 31,800 49, 800
30, 000) 22, 000] 31,800 34,500 35, 300] 50, 800/ 57,900/ 56, 600 31, 200| 40, 300
28, 800 20, 000 29, 400, 34, 500 33, 800 47, 800 51,900| 55,400, 30, 600 37,700
28, 800) 19, 000 30, 600, 43,900 33,800, 44,800 48, 800 54, 200! 29, 400; 57, 900
37, 200/ 17, 100! 30, 600 48, 800, 33, 800| 44, 800! 45, 800 50, 800 28, 800, 57, 900
41, 000 16,300, 37,700/ 38,500 33, 100 43,900} 49, 800| 49, 800| 28, 8 5 200
36, 400 15, 900( 40, 300 34,500 33, 100/ 44,800 1,900 57,900 29,400 57,900
32, 800, 17,100} 44, 800 3: 31, 800 44,800‘ 60, 500 60, 500 27 000; 47, 800
31,400{ 20, 500! 49, 800 33 sooi 31, 800 44,800| 75, 000| 53,000 27, 48, 800
|
30, 000, 21,000 39,400 34,500 31,2001 61,800, 63,200/ 56,600 27,000 63, 200
30,000’ 1 20, 000, 36 900 36, 900! 31 800| 56, 600 59, 200, 53,000 39, 400 63, 200
28, 800 21,000 36 100| 36, 900’ 32,400 51 900, 54, 200/ 49, 800, 34, 500 49, 800
28, 200 21, 000, 34 500 35 300; 33,100 50,800 53,000, 45,800 33, 100 41, 200
27, 000 20, 000, 33 800 34, 500 33, 100‘ 51,900/ 55, 400| 44, 800/ 32, 400| 42, 100
27, 000 19, 0001 32,400 34,500, 33, 100! 53, 000] 63,200; 43,900/ 30, 600 57, 900
37, 200 000, 33,100 33, 100‘ 33,100 50, 800, 63, 200| 43, 000 30, 000 67, 500
42, 000 17, 500| 34, 500 32, 400! 33, 100| 48, 800| 75, 000| 40, 300| 32, 400| 73,500
40, 000 117 500{ 34,500/ 33, 33, 100 50,800 73, 500 38, 500| 31,800; 70, 500
34, 200 36, 100 46, 800| 33, 800 48,800| 67, 500 39 400] 39, 400! 55,400
.............. 30, 000 ' 23, 000| 40, 300| 38,500 33,800 46,800 61,800 50,800 31,800, 47, 800
- 28, 800, | 24,000/ 38,500 38,500 33, 800/ 43,000| 56, 600] 49, 800( 32, 400; 39, 400
- | 28, 200 , 27,000 37,700 36,900 31,200 43, i51,900 40, 300| 30, 000| 34, 500
- 27, 600 27,000 ... 55,400| 31 44, 800, 50, 800 37,7% 30, 600; 33, 100
- 27, 000 27,000 oo - 60, 500| 30, 600, 44,800| 49, 800} 42, 1001 29, 400] 31, 800
..................... 28, 200|-- .- oo 8,800|--.-... 44, e 41,200' 80,600'_._..__

Note.—Records in the above table from Mar. 13 to Sept. 30, 1923, have been revised and supersede those

published in Water-Supply Paper 566. Disch:

e Dec. 11—26 1922 and Feb, 5-25, 1923, estimated because

of ice, on basis of 1 discharge measurement; gagatgelghts, observer’s notes and weather records. Discharge

Dec. 13-31, 1925,

notes, and ‘weather records.

925, Jan. 1-3, 11-14, and 20-27, 1926, estimated, because of we, from gage heights, obsefver’s
Braced ﬁgures show mean discharge for periods indicated.
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Monthly discharge of Missouri River at Leavenworth, Kans., for the years ending
September 30, 1923 and 1926

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

Maximum | Minimum | Mean

October..._... - 19, 200 16, 900 17,700 1,080,
November. . . . 37, 500 16, 900 25, 700 1, 530,
December. . oo mm 23,100 | 12,900 793,
January. - 25, 500 13, 200 18, 700 1, 150,
Y47 VY o SOOI SOUIIOS) SOUNRUR R MRS 1, 160,
March 2, 410,
4, 200,
2, 926;
7,970,
9, 100,
5, 470,
2, 160,
40!

900 22,500 | 29,200 1, 800,

42, 000 27, 000 30,900 1, 840,

600 6,350 | 15,700 965,

28, 200 11, 200 19, 800 1, 220,

49, 800 26, 400 , 200 1, 950,

60, 500 32, 400 39, 600 2, 430,

42,100 30,600 | 33,700 | 2010,

61, 800 20,400 { 45,600 2, 800,

75, 000 45,800 | 58,000 | 3,450,

60, 500 37,700 | 47,700 2, 930,

ugus - 40, 300 27, 000 32, 300 1, 990,
September 73, 500 31,200 | 50,900 | 3,030,

g
8888888888888 | 8888888888888

The year. .oeune e ccccccemeee 75, 000 6, 350 36, 500

5

Note.—Records for the year ending Sept. 30, 1923, supersede those published in Water-Supply Paper 566
MISSOURI RIVER AT BOONVILLE, MO,

Location.—In see. 35, T. 49 N., R. 17 W, at bridge on State highway No. 40 at
Boonville, Cooper County. :

DRAINAGE AREA.—508,000 square miles.

Recorps avaiLaBLE.—October 1, 1925, to September 30, 1926. The United
States Weather Bureau has obtained records of stage at the Missouri, Kansas
& Texas Railway bridge one-fourth mile upstream since 1873.

Gaage.—Chain gage fastened to downstream side of bridge; read by R. W. Scott.

DISCHARGE MEASUREMENTs.—Made from downstream side of bridge.

CHANNEL AND CONTROL.—Bed composed of sand and mud; shifting. No
well-defined control.

EXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 20.4 feet
September 25 (discharge, 175,000 second-feet); minimum stage, 8.4 feet
December 28, 29, January 3, 4; minimum discharge, 22,000 second-feet
December 28-31.

On June 21, 1844, the river reached a stage of 35.9 feet and on June 5,
1903, a stage of 33.3 feet; stages determined from chiseled marks on stone
monument near right end of bridge. -

Accuracy.—Stage-discharge relation changed during June or July; affected by
ice. Rating curves fairly well defined above 30,000 second-feet. Gage read
to hundredths once daily. Daily discharge ascertained by applying daily
gage height to rating table except from June 24 to July 16, when shifting-
control method was used. Records good for discharge above 30,000 second-
feet and poor for discharge below.
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Discharge measurements of Missouri River at Boonville, Mo., during the year
ending September 30, 1926

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec. ft. Feet | Sec.-ft.
35, 000 June 18 ..___.__ 16. 111, 000
s July 16.__ 14.42 | 59,000
45, 600 Sept. 19_ ... 18. 65 | 139, 000

Daily discharge, in second-feet, of Missouri River at Boonville Mo., for the year
ending September 30, 1926

Oct. ‘Nov. Dec. | Jan. | Feb. | Mar.

May

July l Aug.

Sept.

34, 7001 35, 200
400

2 BB NB
2588 83838 23888 88

29,000

33

REEE
858

8 BREEER

SRR
E88 B88EE 2

ngmwmm
28888% 2858
;ﬁ;rmc

o

33, 700
32,700
32, 300
32, 300
31, 900)

000] 31, 500
32, 300
46, 000
53, 800)
55, 600

47, 400
47, 400)

47, 400)

66, 400,116, 000
64, 600/118, 000

73, 600
70, 000

68,
61, 000
57,400

64, 600)
000| 62, 800
70, 000
52, 000| 84, 400

48, 800120, 000
73, 600|120, 000
000! 79, 000{110, 000)
73, 6001110, 000
66, 409(110, 000,

200{122, 000
64, 600|112, 000,
62, 800|118, 000

64, 600{106, 000 44, 300| 36,
64, 600(102, 000!

42,100 39, 200
43,100{ 46, 800
43,100| 64, 000
43, 100| 82, 300
42,100(119,

39, 200/125, 000-
36, 900|107, 000-
35, 000[101, 000

73, 600‘ 34, 000|113, 000-

33, 600{105,

NoTE.—Stage-discharge relation affected by ice Dec. 26—3}1,8

from daily gage heights, observer’s notes, and weather recor
other stations.

Jan, 1-3, 13-25; daily discharge estimated
and by comparison with records of flow at

Monthly discharge of Missouri River at Boonville, Mo., for the year ending Septem-

ber 30, 1926

Month Discharge in second-feet Run-off in
Maximum | Minimum | Mean | 2cre-feet

62,800 34,700 | 44,300 | 2,720,000
59, 200 33, 200 40, 700 2, 420, 000
48, 800 22, 000 32, 000 1, 970, 000
48,800 22, 200 ; 1, 830, 000
94, 000 31, 500 56, 900 3, 160, 000
400 41, 000 54, 800 3, 370, 000
116, 000 33700 | 64400 | 3,830,000
000 31500 | 52,300 | 3,220,000
122, 000 52, 000 90, 900 5, 410, 000
84000 | 42,100 | 56,800 | 3,490,000
43, 100 31, 960 37, 700 2, 320, 000
175, 000 39,200 | 12,000 | 7,200,000
175, 000 22, 000 56, 500 | 40, 900, 000
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GRASSHOPPER CREEK BASIN
GRASSHOPPER CREEK NEAR DILLON, MONT.

Locarion.—In NW. % sec. 26, T. 8 8., 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 AvAIiLABLE.—March 10, 1921, to September 30, 1926.

Gage.—Vertical staff; read by Mrs. Laura Anderson.

DisCHARGE MEASUREMENTS.—Made by wading at gage or from bridge one-eighth
mile above. .

CHANNEL AND CONTROL.—Banks high and covered with brush. Stream bed
composed of boulders and coarse gravel; subject to shift.

EXTREMES OF DISCHARGE.—Maximum open-water stage recorded during year,
5.52 feet at 6 p. m. July 8 (discharge, 197 second-feet); minimum stage, 4.26
feet June 29-30 (discharge, 3.9 second-feet).

1921-1926: Maximum discharge recorded, 557 second-feet June 5, 1925
(gage height, 6.52 feet); minimum stage, 3.85 feet August 28 to September
3, 1924 (discharge, 0.5 second-foot).

Ice.—Stage-discharge relation seriously affected by ice; observations discon-
tinued during winter.

Diversions.—Considerable water diverted for irrigation above gage.

ReGuraTion.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
shifting control. Standard rating curve fairly well defined. Gage read to
half-tenths once daily. Daily discharge ascertained by shifting-control
method. Records fair.

Discharge measurements of Grasshopper Creek near Dillon, Mont., during the year
ending September 30, 1926

i

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. } Feet Sec.-f2.
4. 60 33.7 || Jume 12 ool 4,34 6.5
4.84 68 4 AU, Ol 4.4 10.6
4.75 46

Daily discharge, in second-feet, of Grasshopper Creek near Dillon, Mont., for the
year ending Sepiember 30, 1926

Day Oct. | Nov. | Dec. | Mar. | Apr. | May |June | July Aug. | Sept.
49 49 46 74 34 10 17 7.5
49 49 46 74 27 53 17 7.5
49 49 53 64 27 40 13 7.5
49 49 53 72 22 28 13 7.5
49 41 53 81 10 18 10.5 10
48 49 5 64 17 23 10 10
54 36 51 64 17 28 10 10
54 42 84 64 13 197 10 10
54 49 84 72 10 105 13 10
54 49 135 72 7.5 68 10 10
53 49 113 72 5.4 51 10 10
53 42 103 62 6.0 39 10 13
53 42 |° 94 54 7.5 27 7.5 13
53 49 101 48 7.5 33 7.5 13
53 49 101 48 10 33 7.5 13
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Daily discharge, in second-feet, of Grasshopper Creek near Dillon, Mont., for the
year ending September 30, 1926—Continued

Day Oct. | Nov. | Dee. | Mar. | Apr. | May | June | July | Aug. | Sept
41 13 27 7.5 10
41 17 27 7.5 13
57 22 22 7.5 13
79 22 22 7.5 13
88 27 17 7.5 13
70 33 17 7.5 13
54 27 22 7.5 13
53 22 27 7.5 13
53 17 27 7.5 13
60 13 22 7.5 17
68 10 22 7.5 17
53 7.5 22 7.5 22
53 5.4 17 7.5 27
40 3.9 17 7.5 22
40 3.9 17 7.5 22
40 [eeeoene 17 7.5

Nore.—Stage-discharge relation affected by ice Dec. 4-7, 15, and 28-31; discharge estimated. No record
Jan. 1 to Mar, 25,

Monthly discharge of Grasshopper Creek near Dillon, Mont., for the year ending
September 30, 1926

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
54 48 50.7 3,120
72 36 51.1 , 040
72 40 52.6 3,230
68 49 58.2 692
135 46 80.7 800
88 40 60.5 3,720
34 3.8 15.5 922
197 10 35.3 2,170
R 17 7.5 9.23 568
September. 27 7.5 13.1 780

BIGHOLE RIVER BASIN
BIGHOLE RIVER NEAR MELROSE, MONT.

Locarion.—In SE. ¥% sec. 27, T. 3 S,, R. 9 W,, at highway bridge at Browns
siding on Oregon Short Line Railroad, 8 miles south of Melrose, Silver Bow
County.

DRrAINAGE AREA.—Not measured.

REcorDs avarLaBLE.—March 16, 1924, to September 30, 1926.

Gage.—Stevens continuous water-stage recorder in wooden shelter on left bank.

Di1scHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—Channel composed of heavy gravel and sand between
large boulders. Control is riffle of same material 400 feet below gage; sub-
ject to change due to movement of sand and gravel between boulders.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.38 feet at
3.15 a. m. April 12 (discharge, 3,880 second-feet) ; minimum stage, 1.45 feet
at 5 a. m. August 29 (discharge, 305 second-feet).

1924-1926: Maximum stage recorded, 7.05 feet at 6.30 p. m. July 5, 1925,
(discharge, 6,960 second-feet); minimum stage; 1.02 feet at 11.30 p. m. Sep-
tember 3, 1924, (discharge, 228 second-feet).
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Icn.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversions.—Several small diversions for irrigation above station.

ReguraTioN.—Operation of power plant above station causes some fluctuation in
stage. .

Accuracy.—Stage-discharge relation fairly permanent during year. Rating
curve well defined. » Daily discharge ascertained by applying to rating table
mean daily gage height obtained by inspection of recorder graph, except
May 10-17 and July 30 to August 6 when discharge was interpolated on
account of missing gage heights. Records good.

Discharge measurements of Bighole River mear Melrose, Mont., during the year
ending Sepiember 30, 1926

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-fL.
2.35 646 || June 14 . e 2.73 807
3.06 1,040 || Aug. 7occamccaaol ememmmman 1.60 332
3.96 1,890

Daily discharge, in second-feet, of Bighole River near Melrose, Mont., for the year
ending September 30, 1926

Day Nov. | Dec. May | June | July | Aug. | Sept.
2,980 | 1,740 668 391 329
3,040 | 1,640 696 382 338

1,520 668 373 346 .
2,910 | 1,420 652 364 348
3, 1,320 702 356 343
3,110 | 1,270 696 346 840
2,910 | 1,220 696 338 853
2,6 1,120 852 340 390
2,340 | 1, 1,320 411
2,300 965 | 1,320 338 402
2, 260 900 | 1,120 358 399
2,220 820 907 374 393
2, 180 788 826 379 390
2,140 800 764 368 385
2,100 826 782 356 382
2, 060 865 740
2,020 879 674
1,980 826 620
2, 040 893 576
2,400 | 1,180 548
3,040 | 1,370 515
3,110 | 1,220 507
2,980 | 1,040 495
2,780 900 483
2, 840 820 475
2,840 752 463 336 joaeeaae-
2,720 707 448 317 |-
2,460 652 430 311 { ...
2, 160 615 420 300 oo
2, 040 600 410 313 oo
1,920 (... 400 317 ..

NoTE.—No record Oct. 1 to Nov. 3, Dec. 21 to Mar. 24, and Sept. 18-20.
63020—30——3
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Monthly discharge of Bighole River near Melrose, Mont., for the year ending Septem-

ber 30, 1926
Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
November 4-30. ———- 595 405 499 26, 700
544 402 471 18,700
1,130 600 897 12, 500
8, 250 535 2,130 127, 000
3,110 1,920 2, 530 156, 000
1, 740 1,020 60,
1,320 400 673 41,400
4 309 355 21, 800
411 329 373 12, 600

BOULDER RIVER BASIN
NORTE FORK OF LITTLE BOULDER RIVER NEAR BOULDER, MONT,

LocarioN.—In SW. ¥ sec. 8, T. 5 N., R. 4 W., one-eighth mile above mouth and
4 miles southwest of Boulder, Jefferson County.

DraiNaGE AREA.—Not measured.

RECORDS AVAILABLE.—May 12 to September 30, 1926.

GageE.—Vertical staff on right bank 500 feet above highway bridge; read by
J. J. Menzemer. -

DIsCcHARGE MEASUREMENTS.—Made by wading or from highway bridge.

CEANNEL AND cONTROL—Channel composed of gravel, sand, and large boulders.
Control is boulder riffle just below gage; may shift. N

EXTREMES OF DISCHARGE—Maximum stage recorded during year, 1.60 feet at
2.20 p. m. July 8 (discharge, 28.6 second feet); minimum stage, 0.06 foot
July 30 and August 2 (discharge, 0.6 second-foot).

Ice.—Not affected by ice during year.

Diversions.—None.

REGuULaTION.—None.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 2 and 20 second-feet and fairly well defined below
2 second-feet. Gage read to nearest even hundredths once daily. Daily
discharge ascertained by applying daily ggee height to rating table. Records
good for discharge above 2 second-feet and fair for discharge below; records
for interpolated days poor.

Discharge measurements of North Fork of Liitle Boulder River near Boulder, Moni.,
during the year ending September 30, 1926

. ] i
Gage Dis- Gage Dis- |i Gage | Dis-
Date height | charge Date height | charge || Date height | charge
Feet Feet | Sec.-ft. J Feet | Sec.-ft.
May 12......_.. 1.12 0.80 9.5 Aug.3 ... 0.18 1.25
Junes.. ... 56 .. 40 3.2 || Sept. 211111 .34 2.8
June 11..._._.._ 34 .22 19 |
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Daily discharge, in second-feet, of North Fork of Liltle Boulder River near Boulder,
Mont., for the year ending September 30, 1926

g
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NoTe.—Gage not read; discharge interpolated May 13, 15-18, 24, 27, 28, June 1, 6-9, 12, 14, 17, 18, 21,
23, 25-27, 29, July 1, 3-5, 7, 20, 22, 24, 29, Aug, 1, 11, 18, 22, 31, Sept. 2, 3, 8-10, 13, 15-20, 22, 23, 25-29.

Monthly discharge of North Fork of Little Boulder River near Boulder, Moni., for
the year ending September 30, 1926

Discharge in second-feet
Run-off in
Month R acre-feet
Maximum | Minimum | Mean
May12-31_ . ... . 22.4 6.9 15.1 599
June. ... - 124 2.5 5.13 305
Ty e em 2.6 .6 5.45 335
AUZUSY - e —————- 56 .6 1,82 112
September.....___ 51 11 2.94 175
Theperiod. ... - [N . I 1, 530

SOUTH BOULDER CREEK BASIN
SOUTH BOULDER CREEK NEAR JEFFERSON ISLAND, MONT.

LocarioN.—In sec. 18, T. 2 8., R. 3 W., 200 feet above the dam at headworks
of power pipe line of Liberty-Montana Mines Co., 16 miles southwest of
Jefferson Island, Madison County.

DRrAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—May 15 to September 30, 1926.

Gaee.—Stevens 8-day water-stage recorder in wooden shelter on right bank;
installed May 15.

DiscHARGE MEASUREMENTS.—Made by wading at gage or from bridge at power
house three-fourths mile below.

CHANNEL AND cONTROL.—Bed composed of large boulders, Banks high, clean,
and not subject to overfiow. Control is channel for some distance below
gage; may shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.68 feet at
8.30 a. m. May 24 (discharge, 243 second-feet); minimum stage, 1.20 feet
at 2.30 a. m. September 24 (discharge, 18 second-feet).

Icm.~f’robably seriously affected by ice.

DiversioNs.—None.

REGULATION.—None.
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Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined. Operation of water-gtage recorder satisfactory. Daily
discharge ascertained by applying to rating table mean daily gage height
obtained by inspection of recorder graph. Records fair.

CooPERATION.—Gage-height record furnished by Liberty-Montana Mines Co.

The following discharge measurements wereg made:

April 23, 1926: Gage height, 1.45 feet; discharge, 34.5 second-feet.
May 15, 1926: Gage height, 1.85 feet; discharge, 80 second-feet.’
June 22, 1926: Gage height, 1.84 feet; discharge, 63 second-feet.

Daily discharge, in second-feet, of South Boulder|Creek near Jefferson Island, Mont.,
for the year ending September 30, 1926

Day May | June | July | Aug. | Sept. Day May | June | July | Aug. | Sept.
160 86 32 23 83 62 25 24
161 82 31 24 76 56 32 23
163 79 31 24 79 53 35 23
165 78 30 24 94 51 33 22
167 82 30 24 81 50 30 22
172 76 30 23 8 46 29 22
169 78 29 25 73 44 28 23
164 | 157 28 25 76 42 6 22
157 1 119 28 25 81 40 26 22
145 98 28 28 84 37 25 23
128 86 28 23 92 37 25 22
120 77 28 23 98 35 24 22
112 73 27 23 100 34 23 22
103 70 27 23 94 34 23 23
9 66 26 22 92 32 23 23

______ 32 28 |aeceos

T
Nore.~—~Discharge interpolated on account of missing gage readings May 30 to June 4.

Monthly discharge of South Boulder Creek near Jefferson Island, Moni., for the year
ending September 30, 1926

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum t Mean
B T e 311 |- 86 152 5,130
B T LU 172 73 115 6,840
July - 157 32 64.3 3, 950
AUGUS - o oo e e e em e e m e 35 23 | 27.9 1,720
September . e emm e n—ene 25 22 . 23.1 1,370
LT o 1 I EUNIPUUNINION SUR " .......... 19, 000

WILLOW CREEK BASBIN
WILLOW CREEK NEAR WILLOW CREEK, MONT.

LocarioN.—In sec. 18, T. 1 8., R. 1 E., at highway bridge at Harwood ranch,
7 miles south of Willow Creek, Gallatin County.

DRAINAGE AREA.—164 square miles (measured on topographic maps).

RECORDS AVAILABLE.—September 5, 1919, to September 30, 1926.

Gage.—Weight and cable gage on upper handrail of bridge. .

DisCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; shifting. Bankslow
and covered with brush.

.
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EXTREMES OF DISCHARGE.—Mazximum stage recorded during year, 2.08 feet May
8, 9, and 11 (discharge, 149 second-feet); minimum stage, 1.54 feet August
23, 24, and September 1 (discharge, 6 second-feet).

1919-1926: Maximum stage recorded, 3.40 feet June 21 and 22, 1922
(discharge, 456 second-feet); minimum stage, 0.82 foot September 6, 1919
(discharge, 5.5 second-feet).

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

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

Rea@uLaTION.—None.

Accuracy.—Stage-discharge relation not permanent. Two rating curves used
during year; one applicable October 1 to August 7 fairly well defined be~
tween 10 and 100 second-feet; the other used August 8 to September 30 is:
fairly well defined between 25 and 250 second-feet. Gage read to hundredths
once daily. Daily discharge ascertained by applying daily gage height to
rating table, using shifting-control method August 8 to September 30, ex-
cept for periods of ice effect as indicated in footnote to daily-discharge table.
Records good prior to August 8; thereafter poor.

The following discharge measurements were made:
May 15, 1926: Gage height, 1.69 feet; discharge, 79 second-feet.
August 4, 1926: Gage height, 1.02 feet; discharge 10.9 second-feet.

Daily discharge, in second-feet, of Willow Creek near Willow Creek, Mont., for the
year ending Sepiember 30, 1926

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

1 46 103 } 53 80 53 49 14 6

2 e cmmcccaaal 44 100 53 96 51 49 14 8

3 49 88 42 114 46 46 14 11

4 49 80 42 133 42 96 12 19

5. 51 69 46 141 38 93 12 19

6 52 69 49 145 46 14 21

7 53 72 46 145 61 80 14 21

- SR 53 77 44 149 58 74 21 23

9. 56 69 42 149 58 66 11 21

10. 60 61 42 145 53 56 8 18
1 61 56 40 149 51 46 9 16
12. 66 51 42 125 53 46 10 13
13 —_—— 72 42 49 114 56 44 13 11
14. 66 40 49 118 58 42 14 13
15 63 36 53 93 61 39 16 16
16 ... 61 38 56 94 58 38 18 17
Iy U R 56 38 56 56 36 16 19
18 e 53 42 66 80 53 36 20 20
19. - 54 40 72 86 51 36 18 21
20 58 38 80 90 53 33 17 21
58 38 38 40 74 93 51 32 14 22

56 40 36 40 72 96 51 30 12 23

54 40 42 42 69 96 53 30 6 25

53 40 43 66 100 49 27 6 25

57 38 10 46 66 96 4 25 7 26

26. 66 51 63 103 42 23 9 26
27 74 40 53 61 96 40 21 9 25
28 61 35 38 58 66 93 49 19 10 25
29._... 66 34 53 72 90 45 17 10 26
30 - 74 32 45 74 77 46 16 11 26
3l..... 85 |aceeea- 32 49 ... T2 |eeeceen 14 | N

Nore.—Discharge estimated because of ice on control Nov. 26 to Dec. 2, Dec. 7-17, and 24-26. Braced
figures give mean discharge for periods indicated. Stage-discharge relation seriously affected by ice Jan. 1
to Mar. 20; discharge not computed.
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Monthly discharge of Willow Creek near Willow Creek, Mont.; for the yearending
September 30, 1926

Discharge in se8ond-feet Run-off in
Month acre-feet
Maximum | Minimum | Mean
October e 85 44 58.9 3,620
November. . 03 35 52.7 3,140
December._ 42 28 38.3 2, 360
58 40 47.3 1,030
....... 40 56.8 3,380
_____________________________________________ 149 72 108.0 6,640
..... 61 40 50.9 3,030
..... 96 14 43.4 2, 670
21 6 12.5 769
26 6 19.4 1, 150

MADISON RIVER BASIN
MADISON RIVER NEAR WEST YELLOWSTONE, : MONT.

LocaTion.—250 feet upstream from old footbridge at fording place of eld Gallatin
trail, just north of highway to West Yellowstone, and 4 miles east of West
Yellowstone and west boundary of Yellowstone National Park. Gibbon and
Firehole Rivers unite to form Madison River 9 miles upstream.

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

RECORDS AVAILABLE.—June 16, 1913, to September 30, 1926.

Gace.—Friez water-stage recorder installed October 20, 1918, on left bank;
inspected by park rangers attached to Riverside ranger station. Gage datum
raised 2.50 feet on June 29, 1926. Prior to October 10, 1918, a vertical
staff at different datum situated on left bank, 500 feet below recording gage,
was used. On account of unfavorable conditions caused by ice and snow
near recording gage, the staff gage is still used at times during winter.

DISCHARGE MEASUREMENTS.— Made from cable two-thirds mile below gage or by
wading.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders; somewhat
rough; control practically permanent. One channel at all stages. Aquatic
growth is present during greater part of year and at times causes backwater.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.27 feet from
5 to 10 a. m. May 21 (discharge, 1,010 second-feet); minimum discharge,
344 second-feet August 7.

1913-1926: Maximum stage recorded, 2.64 feet (old vertical staff), at
6 p. m. June 10, 1917 (discharge, 1,950 second-feet); minimum stage, 1.1
feet (vertical staff) February 2, 1924 (discharge, 284 second-feet).

Ice.—Stage-discharge relation seldom seriously affected by ice. Temperature of
water during extremely cold weather kept above freezing point, except for
short periods, by numerous hot springs and geysers.

Diversions.—None above station. -

REGULATION.—None.

Accuracy.—Stage-discharge relation slightly affected by aquatic growth. Two
well-defined rating curves used. Operation of water-stage recorder satis-
factory prior to November 5 and after August 27; clock stopped frequently
during May, June, and July. From November 14 to May 8 staff at original
gage site was read to hundredths about once a week. Daily discharge ascer-

.tained by applying daily gage height to rating table except as indicated
in footnote to table of daily discharge. Mean daily gage height was obtained
by inspection of recorder graph for periods when water-stage recorder was
operated. Records good for periods when water-stage recorder was in
operation; others fair.

1 Formerly called Madison River near Yellowstone, Mont.
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Discharge measurements of Madison River near West Yellowstone, Mont., during
the year ending September 30, 1926

Gage height Gage height
Dis- Dis-
Date 0ld | Water-| charge Date 0ld | Water-| charge

staff | stage staff | stage

gage |recorder gage [recorder

Feet Feet | Sec.-i. Feet Feet | Sec.-ft.
May 25, e 1.67 4,13 840 1.27 124 401
May 29 el 1.47 3.93 585 1.19 118 346
June22 . _____________ 131 3.78 459 1.21 1.18 370

NoOTE.—On June 29, before measurement, datum was raised 2.50 feet.

Daily discharge, in second-feet, of Madison River near West Yellowstone, Mont.,
for the year ending September 30, 1926

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
520 471 412 939 540 480 352 370
500 510 460 408 4920 530 452 352 370
480 500 377 |+ 400 520 424 352 378
480 | 480 500 | 414 352 386
480 471 467 104 449 990 490 433 352 378
560 461 384 384 480 348 386
601 452 470 471 419 344 424
550 750 471 414 374 452
530 462 400 693 480 | 409 | 404 404
520 455 392 380 494 637 490 404 462 386
530 } 580 | 480 | 404 520 378
550 458 388 570 452 404 473 374
550 400 376 560 452 404 425 370
510 458 580 560 | 480 | 404 | 378 378
500 5 580 | 462 404 | 374 378
500 376 408 395 713 442 | 4386 370 361
462 670 846 442 378 388 370
500 458 777 442 370 406 378
500 449 689 | 462 378 | 424 370
490 372 416 416 05 788 510 370 405 361

6
490 942 | 471 370 361
490 458 445 810 452 361 374 352
510 368 799 433 361 361 361
500 416 404 580 788 433 361 361 370
510 454 777 424 361 361 370
510 440 368 689 404 361 361 378
510 416 392 760 634 404 361 361 378
520 449 420 623 404 361 361 370
520 } 455 425 400 590 404 352 370 370
490 368 570 414 352 378 462
480 |___.._ b 71 I RN | S S, 550 {ocaooae 352 378 [ecceace

Nore.—Because of missing gage heights discharge estimated for periods indicated by braced figares which
give mean estimated discharge for perieds indicated. Discharge interpolated Nov. 56, May 16, 23, 24,
June 28, July 7-9, 13, 14, Aug. 1-3, 6, 8, 10, 12, 13, 15, 17, 18, 20, 22, 24-27, Sept. 12.
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Monthly discharge of Madison River near West Yellowstone, Moni.. for the yeat
ending September 30. 1926

[Drainage area, 410 square miles]

Discharge in second-feet Run-off
Month
Maximum | Minimum | Mean | FO[SQUA™|  Inches | Acrefeet
511 125 1.44 31,400
461 L12 1.25 27, 400
450 1.10 127 27,700
334 L9037 1.08 23, 600
401 .978 1.02 22,300
395 . 963 L11 24, 300
585 1.43 1.60 34,800
765 1.84 2.12 46, 400
461 1.12 1,25 27,400
391 .954 110 24, 000
384 .937 1.08 23, 600
381 .929 1.04 22, 700
464 1.13 15.36 336, 000

CROW CREEK BASIN
CROW CREEK NEAR RADERSBURG, MONT,

LocaTioN.—In NE. ¥ sec. 23, T. 6 N., R. 1 W., at Glendale ranger station in
Jefferson National Forest, 1 mile above mouth of Slim Sam Creek and 6
miles northwest of Radersburg, Broadwater County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 17, 1924, to September 30, 1926. May 26, 1919, to
September 30, 1922, at old location 600 feet below mouth of Slim Sam Creek.
Records comparable except during short periods in spring when discharge of
Slim Sam Creek may be an appreciable percentage of flow in Crow Creek.

Gage.—Stevers continuous water-stage recorder in wooden shelter on left bank;
inspected by M. J. Steere. '

DiscHARGE MEASUREMENTS.—Made from bridge below Slim Sam Creek or by
wading.

CHANNEL AND CONTRoOL.—Channel composed of grgvel and heavy boulders. No
well-defined control. Banks high, covered with brush, and not subject to
overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.87 feet at
7.30 a. m. May 20 (discharge, 323 second-feet); minimum stage, 1.00 foot
at noon March 13 (discharge, 9.0 second-feet).

1919-1922; 1924-1926: Maximum discharge recorded, 817 second-feet at
6 a. m. June 8, 1920; minimum stage, 0.73 foot at 6.45 p. m. December 13,
1924 (discharge, 2.1 second-feet).

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversions.—None above station but all of normal flow is used below.

Regunarion.—None.

Accuracy.—Stage-discharge relation permanent during year except as affected
by ice. Rating curve well defined. Operation of water-stage recorder satis-
factory. Daily discharge ascertained by applying to rating table mean
daily gage height determined by inspection of recorder graph. Records good.

The following discharge measurements were made:

January 18, 1926: Gage height, 2.30 feet (stage-discharge relation affected by
ice); discharge, 21.4 second-feet.

April 27, 1926: Gage height, 2.16 feet; discharge, 132 second-feet.
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Daily discharge, in second-feet, of Crow Creek near Radersburg, Mont., for the year
ending September 30, 1926

Day Oct. | Nov Dec Mar Apr. | May | June | July | Aug. { Sept.
22 25 216 101 55 24 16
23 25 188 9 52 25 17
24 2% 173 87 46 29 19
22 25 186 82 43 25 19
22 25 260 78 4 23 17
22 25 75 48 21 17
22 25 176 74 42 21 22
22 25 153 68 83 22 34
22 25 140 63 . 90 22 28
22 2 134 58 68 19 22
23 28 129 54 62 23 25
22 30 129 52 57 25 23
22 33 140 57 55 2 26
21 41 183 64 51 21 23
22 59 254 63 49 20 21
23 104 271 57 48 20 23
18 | 146 257 52 4? 20 23
23 176 240 50 4 28 23
22 216 235 67 39 31 2
23 301 78 37 25 20
P 176 260 75 37 22 21
27 164 227 80 36 20 22
26 131 224 78 37 19 22
22 114 221 74 34 17 19
23 112 200 67 33 17 21
22 127 193 60 31 16 21
%4 144 153 56 30 16 22
33 173 138 51 28 16 22
37 125 49 28 16 22
30 232 1z 19 26 16 2
23 110 25 16 [ococeaen

Nore.—Discharge estimated Sept. 26 and 27 on account of missing gage height.

Monthly discharge of Crow Creék near Radersburg, Mont., for the year ending
September 30. 1926

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

October. - .- 37 18 23.6 1,450
November 1-20 _ oo ccccm e 22 19 21,2 841
December 11-29 62 15 20.7 781
March 7-31 - 25 11 16.6 823
April 232 25 95.8 5,700
May 301 110 192 11,
June 101 49 67.1 3,

90 25 45.1 2,770

31 16 2L 2 1, 300

34 16 218 1, 300

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

Locarion.—In 8. % sec. 34, T. 9 N., R. 3 W., at private bridge on Haab ranch,
one-fourth mile below mouth of Lump Guleh Creek and 1% miles north of
Clancy, Jefferson County.

DraINAGE AREA.—178 square miles (measured on topographic maps).

REecorDs AvaiLaBLE.—July 12, 1910, to September 30, 1916, and July 28, 1921,
to September 30, 1926, at present site. July 15, 1908, to June 30, 1909, at
old site 1 mile below. ’

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

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.60 feet at
7.30 p. m. May 20 (discharge, 213 second-feet); minimum stage, 0.98 foot
at 8 a. m. March 31 (discharge, 18 second-feet).

1908-1916; 1921-1926: Maximum stage recorded, 4.0 feet June 17, 1915,
(discharge, 465 second-feet); minimum stage, 0.71 foot September 9, 1924,
(discharge, 9.3 second-feet).

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

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

ReGuLaTiON.—None.

Accuracy.—Stage-discharge relation changed during ice period. Rating curve
used October 1 to December 31 fairly well defined; curve used March 20
to September 30 well defined. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records prior to March, fair; records from March to September, good.

Discharge measurements of Prickly Pear Creek near Clancy, Mons., during the year
ending September 30, 1926

Gage Dis- Gage Dis-
Date hel%ht charge Date height | charge
Feet Sec. ﬁ Feet Sec.-ft.
Jan, 27. e 1,26 May 20. . ceicccccmae] 2.57 206
. 1.14 26 2 June 15 ] 1.73 76
May 7. 1.95 109

s Stage-discharge relation affected by ice.

Daily dischdrge, in second-feet, of Prickly Pear Creek near Clancy, Mont., for the
year endmg September 30, 1926

Oct. | Nov. | Dec Mar. | Apr, | May | June | July ] Aug. | Sept.
37 36 122 74 59 23 24
34 34 122 58 59 23 23
33 34 122 68 54 23 25
32 34 126 76 54 22 25
33 34 152 68 68 21 24
32 34 115 68 67 21 24
31 32 108 66 58 21 26
32 32 103 61 204 22 25
32 32 133 62 108 22 24
33 32 140 62 80 20 24
34 32 154 58 68 21 24
35 34 144 55 54 21 26
3 33 144 63 54 28 32
32 32 149 87 53 32 44
32 33 165 84 51 31 50
35 32 156 76 45 30 31
35 33 170 73 43 33 34
35 34 176 72 40 36 37
37 36 192 85 37 34
36 33 206 96 37 31 37
36 32 162 89 34 31 35
40 33 162 32 31 32
40 33 160 81 30 25 32
38 32 148 75 34 25 32
38 32 143 73 30 24 34
36 32 138 68 29 24 31
37 32 124 58 29 24 32
34 32 100 52 28 24 35
34 32 100 49 23 24 38
34 32 74 49 24 24 50
36 |- 68 | oo 23 7 3

NoTE.—Stage-discharge relatlon shghtly affected by ice Nov. 7-11 and Dec. 27-31; discharge estimated.
Discharge interpolated Mar, 26-
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Monthly discharge of Prickly Pear Creek near Clancy, Mont., for the year ending:
September 30, 1926

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean
[ 0] o) 40 31 34.7 2,130
November. - 36 32 32.9 1,960
December. 39 27 32.1 1,970
Mar_ch 208 e 37 19 32.1 764
ADPril e cmee 138 23 78.0 4,640
May. - 206 68 138.0 8,480
96 49 69.8 4,150
204 23 51.9 3,190 .
- 36 20 25.6 1,570
September. - oo e mmm e 50 23 31.6 1,880

TENMILE CREEK NEAR RIMINI, MONT.

Location.—In NE. % see. 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.—34 square miles (measured on topographic maps).

RECORDs AvAaILABLE.—March 13, 1915, to September 30, 1926.

Gage.—Friez water-stage recorder on left bank opposite ranger station; observer,
D. H. Lewis, forest ranger.

DiscHARGE MEASUREMENTS.-—Made from footbridge 75 feet above gage or by
wading.

CHANNEL AND coNTROL.—The concrete control constructed March 4, 1917, was
partly destroyed October 4, 1925. Left bapk high and steep; composed of
loose material; not subject to overflow. Right bank sloping and subject to
overflow. Control is shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.73 feet at
6 p. m. April 19 (discharge, 200 second-feet); minimum discharge, 0.6
second-foot August 27-28.

1915-1926: Maximum stage recorded, 4.87 feet May 15, 1917 (discharge,
948 second-feet); minimum stage, 0.10 foot March 28, 1925 (discharge, 0.4
second-foot). .

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversions.—Some water is diverted above station for part of the water supply
of Helena. _

REGULATION.—Small reservoir above station for water-supply system of Helena
has a slight effect on the flow.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
shifting control. Two rating curves, one applicable October 1-3 and the
other October 4 to September 30, are well defined. Operations of water-stage
recorder unsatisfactory for several periods. Daily discharge ascertained by
applying to rating table mean daily gage height determined by inspection
of recorder graph. Shifting-control method used July 10 to September 30.
Records for periods when recorder was in operation, good; others fair.
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Discharge measurements of Tenmile Creek near Rimini, Moni. during the year -
ending September 30, 19268

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.-ft. ’ Feet | Sec-ft. Feet | Sec.-ft
0. 56 6.0 || Apr.21_________.!| 160 1% 1.30
.45 3.1 - 1. 56 141 1.30 79
.90 24.0 1.34 83 .48 1.2

Daily discharge, in second-feet, of Tenmile Creek near Rimini, Mont., for the year
ending September 30, 1986

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept
9.0 136 43 18 2.0 1.2
9.0 116 40 16 2.1 1.2
9.0 106 381 15 1.8 1.0
95 37 15 1.6 1.0
86 33 15 15 .9
80 31 15 14 L6
74 32 15 12 2.9
12 69 28 50 1.2 18
65 25 39 1.6 8.6
64 2| 20 3.4 3.0
65 22 17 5.2 5.8
67 22 15 4.9 2.9
4.0 82 2 13 4.9 1.6
4.0 27 109 29 16 4.9 2.3
4.3 30 136 p-] 9.4 5.2 18
4.9 45 130 25 8.2 5.2 3.0
5.8 64 130 23 7.0 5.5 2.7
5.5 84 146 31 58 6.4 2.5
55| 160 1 39 3.1 7.8 2.4
58| 149 130 36 1.2 5.2 2.3
6.7 | 130 119 33 1.2 4.6 2.2
7.8 119 109 30 1.2 12 2.1
10 a7 91 27 10 12 2.0
9.8 95 86 25 1.9 Lo L9
9.8 102 80 23 | 11 .9 .8
124 73 21 1.2 1.0 2.9
143 85 20 13 .68 3.8
9.0 158 60 19 1 L4 .6 5.5
165 51 18 L5 12 6.4
162 50 18 L6 L4 8.2
........ 46 . 1.8 L2 -

F Note.—Discharge estimated Oct. 18, 19, 22, 23, 30, 31, Mar. 6-12, Apr. 4-13, June 20-25, July 18, 19, July
25 totAug. 1, Sept. 19-24 on account of missing gage heights, Dlscharge estimated Mar. 26 to Apr. 3 on
account of ice. Braced figures give mean discharge for periods indicated.

Monthly discharge of Tenmile Creek near Rimini, Mont., for the year ending Sep-
tember 30. 1926

Month Discharge in second-feet Run-off in
Maximum | Minimum | Mean | 3cre-feet

6. 63 408

5.0 298

5.0 307

6. 26 335

66.7 3,970

91.8 5,640

28.1 1, 670

10. 4 640

2.84 175

3.38 201

« Estimated.
TENMILE CREEK NEAR HELENA, MONT.

LocarioNn.—In SE. % sec. 22, T. 10 N., R. 4 W., opposite Broadwater Hotel,
near Helena, Lewis and Clark County.
DraiNaGE AREA.—103 square miles (measured on topographic maps).
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RECORDE AvaiLaBLE.-—July 8, 1908, to September 30, 1926.

GaceE.—Stevens continuous water-stage recorder installed September 18, 1925,

: in wooden shelter .on right bank at location of old staff gage.

DISCHARGE MEABUREMENTS.—Made by wading or from highway bridge 500 feet:
below gage.

CHANNEL AND CcOoNTRoL—Bed of stream coarse gravel and boulders; shifts
occasionally.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.26 feet at
11 p. m. April 19 (discharge, 340 second-feet); minimum stage, 1.63 feet at
5.15 p. m. August 3 (discharge, 0.8 second-foot).

1908-1926: Maximum stage recorded, 5.60 feet May 28, 1917 (discharge,
865 second-feet); minimum stage, no flow in afternoon of July 10, 1918,
June 26 to September 30, 1919, and July 31 to September 16, 1921.

Ice.—Stage-discharge relation affected by ice during extremely cold weather.

Diversions.—Part of water supply for city of Helena is taken from creek above
station. Two irrigation ditches also take water from creek above gage.

ReguLaTioON.—None.

Accuracvy.—Stage-discharge relatior permanent during year except when af-
fected by iee. Rdélig curve well defined above 2 second-feet. Daily dis-
charge ascertained by applying to rating table mean daily gage height
determined by ipspecting recorder graph. Records good except for esti-
mated periods, for which they are fair.

The following discharge measurements were made:

April 14, 1926: Gage height, 2.73 feet; discharge, 43.8 second-feet.
May 14, 1926: Gage height, 3.58 feet; discharge, 167 second-feet.
June 5, 1926: Gage height, 2.50 feet; discharge, 30.2 second-feet.

Daily discharge, in second-feet, of Tenmile Creek near Helena, Mont., for the year
ending September 30, 1926

Day Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
18 10| 14 15 163 36 12.0 L0 L2
18 10 14 19 131 34 8.7 .9 1.2
17 10| 14 16 108 36 6.9 .9 14
35 17 15 156 15 98 36 7.2 .9 14
19 15| 14 14 97 34 6.0 .9 1.4
22 151 14 13 88 30 4.8 1.0 1.4
34 23 18 13 82 28 4.8 1.0 1.7
21 214 10 13 78 21} 48 Lo 5.2
20 19 9.9 15 88 20| 37 L1 2.4
30 21 18 9.9 21 90 18| 17 L4 1.8
21 18 9.9 27 108 17| 12 L7 19
22 16 9.5 33 111 15 8.3 L5 1.9
29 21 15 9.9 43 136 14 6.3 L4 1.8
23 19 24| 11 52 161 27 5.4 1.3 2.0
23 18 30 12 78 180 21 4.5 1.4 L6
23 18 301 12 123 176 21 3.7 14 1.6
23 17 14| 14 169 169 21 3.1 1.4 1.8
18 12| 15 195 157 19 3.6 L7 1.8
19 131 15 291 134 36 2.9 1.9 1.8
14 14| 15 283 125 50 | 2.1 1.6 1.9
14 14| 16 250 116 38 1.9 L4 1.8
20 18 141 18 226 100 26 2.1 1.3 2.0
29 131 18 176 89 21 2.2 1,2 2.1
30 13 24 147 87 19 2.1 L2 2.1
26 12| 23 143 82 16 1.9 L0 2.3
22 12| 22 174 7. 15 2.1 1.0 2.9
18 13 17 187 67 15 L9 1.1 3,7
22 17 14} 15 197 57 13 2.0 1.1 4.8
20 18 .. 16 199 48 12 1.5 1.2 5.1
20 10 (.. 19 187 44 12 1.2 1.2 9.5
_______ 10 |o....| 14 ... 43 . L1 L2 |eaeeeee

Nore.—Stage-discharge relation affectel by ice Dec. 30, 31, Feb. 1-3; discharge estimated. Recorder
not in operation Oct. 21-30, Nav. 1-8, 8-12, 18 27, Nov. 29 to Dec. 2; discharge estimated.
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Monthly discharge of Tenmile Creek near Helena, Mont., for the year ending Sep-
tember 30, 1926

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

OCtOber - o e 50 8.3 29.2 1,800
35 20 25.9 1
30 10 19.0 1,170
30 10 15.8 878
24 9.1 14.4 885
291 13 111 6, 600
180 43 106 6, 520
50 12 24.0 1,430
48 L1 7.23 445
1.9 .9 1.24 76
9.5 L2 2.45 146

LITTLE PRICKLY PEAR CREEK BASIN
LITTLE PRICKLY PEAR CREEK NEAR MARYSVILLE, MONT.

Location.—In SW. ¥ 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).

REcorDs AvAiLABLE.—May 24, 1913, to September 30, 1926, at present site;
April 12 to May 23, 1913, about one-fourth mile above present site; May 18,
1909, to December 31, 1911, at station above mouth of Deadman Creek.

Gage.—Vertical staff spiked to upstream side of left abutment of highway bridge;
read by Casper Traufer.

DIisCHARGE MEASUREMENTS.—Made from bridge or by wading at bridge.

CHANNEL AND CONTROL.—Bed composed of sand and gravel; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.84 feet
April 20 (discharge, 149 second-feet); minimum stage, 0.80 foot August
17-28 (discharge, 12 second-feet).

1909-1911; 1913-1926: 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 affected by ice; observations discontinued dunng
winter.

DiveErsioNs.—Two or three small ditches divert water from the stream above
station.

RecuraTioNn.—None.

Accuracy.—Stage-discharge relation changed slightly during winter. Two well-
defined rating curves used; one applicable October 1 to December 31, and
the other applicable April 1 to September 30. Gage read to even hundredths
once or twice daily April 11 to May 21. Daily discharge ascertained by
applying daily gage height to rating table. Records good.

The following discharge measurements were made:
May 15, 1926: Gage height, 1.33 feet; discharge, 52 second-feet.
July 23, 1926: Gage height, 0.86 foot; discharge, 14.6 second-feet.
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Daily discharge, in second-feet, of Little Prickly Pear Creek near Marysville, Mont.,
for the year ending September 30, 1926

Day Oct. | Nov. | Dec. | Apr. | May | June | July | Aug. | Sept.
16 18 16 16 119 35 20 15 13
16 18 16 16 114 33 20 14 13
16 18 14 16 94 32 19 14 13
16 18 14 16 92 32 18 13 14
16 17 14 16 89 30 24 13 14
16 17 14 16 84 28 24 13 14
16 17 14 16 76 27 22 13 14
16 17 14 14 71 27 22 13 15
16 17 14 14 66 25 21 13 14
16 17 14 14 64 27 20 13 14
16 17 14 20 62 27 20 13 14
16 17 14 17 56 27 18 13 14
16 16 14 20 54 25 18 13 14
16 16 14 24 54 25 18 13 14
16 16 14 42 54 25 18 13 13
16 16 14 79 54 25 18 13 13
16 16 14 114 54 25 18 12 13
16 16 14 119 54 25 18 12 13
16 16 14 138 54 24 17 12 13
16 16 14 149 54 27 17 12 13
16 16 14 138 54 27 15 12 13
17 16 14 119 54 25 15 12 13
18 16 14 104 51 24 15 12 13
18 16 14 94 51 24 15 12 13
19 16 14 84 51 22 15 12 13
19 16 14 89 48 21 15 12 14
19 16 14 92 44 20 15 12 14
19 16 14 104 44 20 15 12 14
18 16 14 112 39 18 15 13 14
18 16 14 119 39 18 15 14 14
18 (cemeeees 14 ... 37 .. 15 ) I 35 .

Monthly discharge of Little Prickly Pear Creek near Marysville, Mont., for the year
ending September 30, 1926

Discharge in second-feet

Run-off in
Month . acre-fest
Maximum | Minimum | Mean
October._. a——— 19 16 16.7 1,030
Novembe 18 16 16.5 982
Decembe 16 14 14.1 867
April.__ 149 14 64.4 3,830
May. 119 37 62.3 3,830
June... 35 18 25.7 1,530
July . o ool 24 15 17.9 1,100
August..__.._.__ 15 12 12.8 787
September e ieeee 15 13 13.6 809

SMITH RIVER BASIN
SMITH RIVER NEAR WHITE SULPHUR SPRINGS, MONT.

Location.—In SE. % SW. ¥ sec. 33, T. 11 N, R. 8 E., at Meachem ranch, 14
miles northeast of White Sulphur Springs, Meagher County, and 32 miles
northwest of Martinsdale.

DrAINAGE AREA.—Not measured.

RECORDs avaiLABLE.—September 20, 1922, to September 30, 1926.

GagrE.—Vertical staff on right bank 500 feet west of ranch house; read by Mrs,
Florence Meachem.

DIsCHARGE MEASUREMENTs.—Made by wading or from bridge.
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CHANNEL AND CcONTROL.—Channel composed of coarse gravel. Banks low and
subject to overflow at high stages. Control is a gravel bar 30 feet below
gage; shifts occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.30 feet at
6 p. m. April 16 (discharge, 196 second-feet); minimum stage, 0.42 foot
August 31 (discharge, 3.6 second-feet).

1922-1926: Maximum stage, 3.05 feet June 21, 1923 (discharge, 224
second-feet) ; minimum discharge, 3.1 second-feet from discharge measure-
ment of March 8, 1923.

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

DiversioNs.—One or two small diversions for irrigation above this station.

RecuLATION.—None.

Accuracy.—Stage-discharge relation changed during winter. Two rating curves
used during year; one applicable October 1 to December 31 is well defined,
and the other applicable April 1 to September 30 fairly well defined between
8 and 150 second-feet. Gage read to hundredths twice daily. Daily dis-
charge ascertained by applying mean daily gage height to rating table.
Records fair.

The following discharge measurements were made:

April 14, 1926: Gage height, 2.41 feet; discharge, 118 second-feet.
June 8, 1926: Gage height, 0.88 foot; discharge, 20.2 second-feet.
July 30, 1926: Gage height, 0.58 foot; discharge, 7.9 second-feet.

Daily discharge, in second-feet, of Smith River near White Sulphur Springs, Mont.,
for the year ending September 30, 1926

Day Oct. Nov. | Dec. Apr. | May | June | July | Aug. | Sept.
151 14 10 11 97 34| 2 7.9 5.6
15 14 9.6 12 92 32| 20 8.9 6.5
14 14 21 13 94 2| 19 9.6 7.6
13| 16 14 21 91 2 19 8.2 8.2
13| 11 10 21 96 2| 2 7.2 7.2
13 14 8.8 11 104 AU 2 7.2 7.6
15| 12 9.2 12+ 88 22| 18 8.6 8.9
13] 12 10 13 81 21| 28 11 10
13| 14 8.8 11 91 18 24 9.6 9.6
14| 10 8.8 13 87 17| 2 8.9 10
13 11 9.6 36 69 17| 13 8.9 11
13| 11 10 54 59 17| 138 8.2 11
18] 12 1 78 55 32| 13 7.9 10
13| 15 11 105 54 36| 13 8.6 10
13| 13 10 109 55 32| 12 8.9 9.6
18] 11 9.9 167 551" 30 12 9.6 13
12| 10 9.7 161 55 29| 12 12 16
12 12 9.6 135 57 30 12 12 11
12 15 113 54 0| 12 11 11
12| 17 11 57 37| 1 8.9 10
12| 14 12 100 56 2 10 86 1
12| 18 90 55 261 11 8.2 11
13 14 87 57 171 12 7.6 11
13 10 16 80 56 | 12 7.2 15
15 8.0 16 80 56 16 11 6.9 13
15| 12 16 75 51 2 11 6.2 12
151 12 15 72 49 26| 11 6.2 9.6
15 0.6 15 71 48 22 6.5 6.2 8.9
21 9.2 14 81 48 22 6.9 5.6 7.9
7 9.6 13 85 42 22 7.2 5.2 15
U 12 feceeeees 36 |ccmmnen 6.5 4.8 |ceeooo..

Nore.—Stage-discharge relation affected by ice Oct. 17, 25-28, Nov. 11, 12, 15, 16, 18, 19, Dec. 16, 17, 19-
23, 26-30; discharge estimated. No record Jan. 1 to Mar, 31,



SUN RIVER BASIN 43

Monthly discharge of Smith River near White Sulphur Springs, Mont., for the year
ending Sepiember 30, 1926

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum [ Mean

[£16171),7:) S e- . 21 12 13.7 842
November..ooeeemocacaeaa . - 17 9.2 12.4 738
December.. ———- -- 21 8.8 119 732
April o ... - . 167 11 67.6 4,020
Y 104 36 66.0 4,060
T e e - 16 25.6 1, 520
L0 S 8.5 14.3 879
August 12 4.3 8.24 507
September. remceameemeemaccmmamemmem————— 15 5.6 10.3 613:

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

LocaTtion.—In unsurveyed tract at Sun River diversion dam, 18 miles north-
west 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, 1926, at present site.
August 5, 1889, to December 31, 1890, and October 31, 1903, to December
31, 1915, a station was located in sec. 33, T. 22 N, R. 7 W, at the Henning-
son ranch, 8 miles downstream from present site. The flow of the stream
is practically the same at both points, as there are no diversions or large
tributaries.

GaGe.—A sloping staff gage on right abutment of Sun River diversion dam;
read by employees of the Bureau of Reclamation.

Di1SCHARGE MEASUREMENTS.—Made from highway bridge half a mile below
gage or by wading.

CEANNEL AND coNTRoL.—Control is crest of Sun River diversion dam, which
is a concrete structure with an arch section 153.3 feet in length and a gravity
section 59.2 feet in length, separated by a pier.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 2.80
feet April 30 (discharge, 3,540 second-feet, including 115 second-feet in
canal); minimum stage, 0.40 foot January 1 to April 4 (discharge, 152
second-feet).

1889-1890; 1903-1926: Maximum stage recorded, 11.4 feet June 21,
1916 (discharge, 32,300 second-feet) ; minimum stage, 0.0 foot April 7 and 8,
1915 (discharge, 15 second-feet).

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

DiversioNs.—The intake of Pishkun Canal of United States Bureau of Rec-
lamation is at right end of diversion dam.

REGULATION.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
and is based on formula Q= 3.1 LH!f, which was closely checked by seven
discharge measurements. Gage read to half-tenths once daily. Daily
discharge ascertained by applying daily gage height to rating table. Records
good.

CooperaTION.—Records furnished by United States Bureau of Reclamation.

The following discharge measurements were made:
April 29, 1925: Gage height, 1.38 feet; discharge, 1,070 second-feet.
August 21, 1926: Gage height, 0.15 foot; discharge, 32.1 second-feet.

63020—30——4
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Daily discharge, in second-feet, of North Fork of Sun River near Augusia, Mont.,

for the year ending September 30, 1926

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
291 201 291 152 152 152 152 | 3,040 767 883 291 124
201 291 291 152 152 152 152 | 2,680 659 883 291 124
291 201 201 152 152 152 152 | 2,330 659 659 254 124
291 29 29 152 152 152 152 | 2,330 557 608 254 217
201 201 291 152 152 152 184 | 2,330 557 557 264 217
332 291 20 152 152 152 217 | 2,000 883 461 254 217
332 291 291 152 152 152 217 | 1,680 883 416 254 291
332 291 291 152 152 152 217 | 1,680 659 416 2564 291
332 291 291 152 152 152 217 | 1,260 509 372 264 201
332 29 201 152 152 152 254 | 1,130 372 254 96 332
332 291 29 152 152 152 291 | 1,000 372 217 96 332
332 291 291 152 152 152 416 | 1, 000 332 184 96 332
372 291 291 152 152 152 557 | 1,000 332 217 96 291
372 291 29 152 152 152 713 | 1,130 372 217 96 291
372 291 291 152 152 152 883 | 1,260 509 184 96 291
332 291 217 152 152 152 { 1,680 | 1, 260 461 124 73 291
332 291 217 152 152 152 | 2,330 | 1,260 557 96 73 29
332 291 217 152 152 152 | 2, 500 | 1,680 557 152 73 291
332 291 217 152 152 152 | 3,420 | 1,680 | 1,390 332 73 291
332 291 217 152 152 152 | 2,330 | 2,330 | 2,160 372 73 291
291 201 217 152 152 152 | 2,330 | 2,000 | 1,840 372 34 291
201 291 217 152 152 152 1 2,330 | 1,680 | 1,680 372 17 291
201 201 217 152 152 152 | 1,680 | 1,680 | 1,390 372 17 291
291 291 217 152 152 152 | 1,390 | 2,000 | 1,530 372 17 332
291 291 217 152 152 152 | 1,390 | 1,680 | 1,260 332 17 332
291 254 217 152 152 152 | 1,680 | 1,380 | 1,130 332 17 332
291 254 217 152 152 152 | 2,000 | 1,130 944 332 73 291
291 254 217 152 152 152 | 2,330 | 1,130 883 201 96 291
291 254 217 152 | ... 152 | 3,040 883 825 291 124 291
291 254 217 152 | 152 | 3,420 883 767 291 124 291
201 ... 217 152 |...._.. 152 |onoo .. 767 |oceeee- 291 124 ...

Combined daily discharge, in second-feet, of North Fork of Sun River and Pishkun

Canal near Augusta, Mont., for the year ending September 30, 1926
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

291 291 201 152 152 152 152 | 3,160 | 1,290 | 1,010 291 239

291 291 291 152 152 152 152 | 2,800 | 1,180 1,010 201 239

291 201 291 152 152 152 152 | 2,520 | 1,180 824 254 239

291 201 201 152 152 152 152 | 2,520 | 1,080 773 254 217

291 291 291 152 152 152 184 | 2,520 | 1,080 722 254 217

332 291 291 152 152 152 217 | 2,180 | 1,330 676 254 217

332 291 291 152 152 152 217 ; 1,860 | 1,330 616 254 291

332 291 291 152 152 152 217 | 1,860 | 1,180 666 264 291

332 201 291 152 152 152 217 | 1,620 | 1,070 622 254 291

332 291 291 152 152 152 254 | 1, 530 927 614 206 332
______________ 332 291 291 152 152 152 291 | 1,400 852 577 211 332
o 332 291 291 152 152 152 416 | 1,400 812 544 231 332

. 372 291 291 152 152 152 557 | 1,400 797 372 241 291

.| 372 291 201 152 152 152 713 | 1,530 837 372 246 291

.| 372 201 291 152 152 152 883 | 1,660 974 524 246 291

.| 332 291 217 152 152 152 | 1,680 | 1,660 926 464 238 291

-| 332 291 217 152 152 152 1 2,336 | 1,660 | 1,020 436 248 201

.| 332 201 217 152 152 152 | 2,500 | 1,880 982 210 248 291

.| 332 291 217 152 152 152 | 3,420 | 1,880 | 1,640 332 248 29
______________ 332 291 217 152 152 152 | 2,440 | 2,520 | 2,160 372 248 201
291 291 217 152 | 2,440 | 2,200 | 1,920 372 249 291

291 201 217 152 | 2,440 | 1,860 | 1,860 372 232 291

201 201 217 152 | 1,800 | 1,860 | 1,580 372 242 291

201 291 217 152 | 1,500 | 2,280 | 1,600 372 242 332

291 201 217 152 | 1,500 | 1,960 | 1,380 332 242 332

291 254 217 152 1 1,800 | 1,770 | 1,260 332 217 332

291 254 217 152 1 2,120 | 1,600 | 1,070 332 228 291

291 254 217 152 | 2,440 | 1,600 | 1,010 201 236 201

291 | 254 | 217 152 | 3,160 | 1,360 | 950 | 291 | 239 291

291 254 217 152 | 3,540 | 1,360 892 201 239 291

201 ... 217 152 | 1,200 |.______ 291 289 ...
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Combined monthly discharge of North Fork of Sun River and Pishkun Canal near
Augusta, Mont., for the year ending September 30, 1926

[Drainage area, 536 square miles]

Discharge in second-feet . Run-off
Month
Maximum | Minimum | Mean Petniagare Inches | Acre-fest

October. 372 201 3156 0. 529 0.61 19, 400
November. . .o ecnannae 291 254 285 .478 .53 17, 000
291 217 253 424 .49 15, 600

152 152 152 . 255 .29 9,350

152 152 152 . 255 .26 8, 440

152 152 152 . 255 .29 9, 350

3, 540 152 1,330 2.23 2.49 79, 100

3, 160 1, 200 1,890 3.17 3.66 116, 000

2,160 797 1, 210 2.03 2.26 72, 000

2,010 291 496 .832 .96 30, 500

291 206 244 .409 .47 15, 000

332 217 287 . 482 .54 17,100

3, 540 152 565 948 12.85 409, 000

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 U. S. Bureau of Reclamation).

RECORDS AVAILABLE.—May 16, 1912, to September 30, 1926. A station on Sun
River at Sun River, maintained July 31, 1905, to October 5, 1912, gave
results for practically the same drainage area.

Gage.—Chain gage on highway bridge; read by employees of U. 8. Bureau
of Reclamation. A Stevens continuous water-stage recorder was installed
May 20, 1925, on left bank under bridge.

DiscHARGE MEASUREMENTs.—Made from cable 500 feet below gage or by wading.

CHANNEL AND cONTROL.—Bed of stream composed of gravel and rocks; shifts
occasionally.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 6.9 feet at.
11 p. m. April 30 (discharge, 3,280 second-feet); minimum stage, 3.04
féet at 11 a. m. August 27 (discharge, 38 second-feet).

1905-1926: Maximum stage recorded, 13.4 feet June 7, 1908 (discharge,
18,400 second-feet); minimum discharge, that of August 27, 1926.

Ice.—Stage-discharge relation not affected by ice during 1926.

RecuLaTION.—Willow Creek Reservoir has a capacity of 16,640 acre-feet.

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 U. S.
Bureau of Reclamation and a few small ditches constructed since the
adjudication.

Accuracy.—Stage-discharge rélation changed probably during high water in
April. Rating curve applicable October 1 to April 30 is well defined above
80 second-feet; curve applicable May 1 to September 30 is well defined
above 35 second-feet. Operation of water-stage recorder unsatisfactory
except from April 19 to May 4; during remainder of year chain gage was
read by observer to half-tenths about four times a week. Daily discharge
ascertained by applying mean daily gage height to rating table. Discharge
interpolated for days of no gage height. Records poor on account of gaps
in records.
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Discharge measurements of Sun River at Fort Shaw, Mont., during the year ending
September 30, 1926

Gage Dis- Gage Dis-
Date height | charge Date height | charge
Feet Sec.-ft. Feet Sec.-g.
NOV. 2T e eeeccceccacacans 4.18 364 || AU, 26.cc s ccmceeccccanan 3.35 0
July 21. 4.07 279 || AUg. 27 e 3.04 38.4

Daily discharge, in second-feet, of Sun River at Fori Shaw, Mont., for the year
ending September 30, 1926

Day Qct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
) R 463 435 | 383 | 335 | 313 | ¢245 291 | 2,880 576 | 1,020 181 92
e 6449 | «440 383 335 | 313 @239 | ©201 2,640 | s511 | @922 181 ¢ 107
F: JU R 435 | o444 | 383 335 | =313 233 | 291 2,480 2825 215 122
[ S 3 | 448 | ¢383 | @335 313 | 8245 | 201 | 2,180 | =446 728 181 122
I OO 2463 452 383 | 335 | @313 | 5258 291 161,960 | o446 | 666 166 181
[ S, 6463 | 5458 383 335 | =313 271 | =302 |e1,740 446 | «604 150 «218
463 | 2383 | 335 313 271 | 313 ] 1,530 | <436 542 150 e 255
6463 | 2383 | ©335 | 9320 | ©264 | ©324 |¢1,430 | =427 | @510 |- 150 292
4463 3 335 | 327 | @257 335 |e1,330 418 477 150 a209
335 335 251 | 351 {s1,240 | ¢316 418 181 2307
2335 | 4335| 245 | <367 | 1,150 215 272 181 315
6335 | 335 =239 383 |¢1,120 181 215 122 338
@335 335 233 550 ie1,090 166 215 122 6351
335 | 313 | <233 612 | 1,060 | 306 202 122
327 291 233 | =788 {41,070 446 122 8377
8320 | o286 | 2239 | 4964 41,080 | o514 338 | ¢ll4 390
313 | 281 | 245! 1,140 | 1,100 | 582 | 215! «106| <390
6313 | «276 251 {o1,930 {21,360 650 272 98 390
a313 271 | «261 | 2,720 {51,620 |s1,800 202 698 390
e313 | &271 271 | 2, 1, 2, 960 418 98 404
a313 271 201 | 2,100 |21,840 | 2,480 272 98 418
313 | =271 | =302 | 1,820 i21,790 (92,260 272 98 o425
@302 | 8271 | 313 | 1,580 |1,750 (2,040 272 91 o422
201 | 271 | ¢324 | 1,420 ;51,690 |°1,830 202 84 s 439
2294 271 335 { 1,480 | 1,640 |=1,620 166 78 446
1,640 { 1,390 |o1,410 166 70 446
1,820 (21,140 | 1, 150 5446
2,260 | 890 |a1,150 | 252 62 446
2,640 | <811 ;91,100 198 62 0462
2,960 | 9732 | 1, 181 875 477
....... 2654 |__. ... 181 8 leccaaen

s Gage not read; discharge interpolated.

Monthly discharge of Sun River at Fort Shaw, Mont., for the year ending Septem-
ber 30, 1926

|
! Discharge in second-feet
Month Run-off in
Maximum | Minimum | Mean
503 313 415 25, 500
463 383 430 25, 600
383 335 361 22,200
335 291 321 19,700
335 251 206 16, 400
335 233 269 16, 500
2, 960 201 1,160 69, 000
2,880 654 1,490 91, 600
2,960 166 948 56,400
1,020 150 390 24, 000
215 38 120 7,380
477 92 338 20, 100
2,960 38 545 394, 000
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MUDDY CREEK AT VAUGHN, MONT.

Locarion.—In SE. Y sec. 24, T. 21 N., R. 1 E., at Great Northern Railway
bridge at Vaughn, Cascade County.

DrAINAGE AREA.—Not measured.

RECORDS AvarLABLE.—May 21, 1925, to February 8, 1926, when station was
discontinued.

Gaee.—Vertical staff on upstream pile of bridge on right bank; read by C. W.
Penwell.

DisCHARGE MEASUREMENTS.—Made from highway bridge 500 feet above gage
or by wading.

CHANNEL AND cONTROL.—Channel composed of clay and gravel. Control is
gravel riffle just below bridge. Banks covered with grass and bushes; high
and not subject to overflow. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1
to February 8, 2.08 feet at 8 a. m. November 1 (discharge, §9 second-feet);
minimum stage, 1.12 feet at 2 p. m. December 20 (discharge, 9.6 second-feet).

1925-1926: Maximum stage recorded, 8.90 feet at 7.30 a. m. June 5, 1925
(discharge, 602 second-feet); minimum stage, 1.07 feet at 1.30 p. m. July 21,
1925 (discharge, 8.1 second feet).

Ice.—Stage-discharge relation affected by ice.

Diversions.—None.

REeGuLATION.—A small amount of waste from Sun Rlver Canal flows into Muddy
Creek above gage.

Accuracy.—Stage-discharge relation permanent during year except as affected
by ice. Rating curve well defined. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage height to rating table.
Records good except for estimated periods, for which they are poor.

The following discharge measurements were made:

November 28, 1925: Gage height, 1.70 feet (stage-discharge relation affected
by ice); discharge, 27.8 second-feet.

July 21, 1926: Gage height, 1.19 feet; discharge, 11.7 second-feet.

Daily discharge, in second-feet, of Muddy Creek at Vaughn, Mont., for the year
ending September 30, 1926

Day Oct. | Nov.| Dec. | Jan. | Feb. Day QOct. | Nov. | Dec. | Jan. | Feb.

34 59 27 10 41
gg 41 22 12 38

25 51 38 16 22

S
&
=
&

2| 4 37 28 20 24 19| 9.6 26 |-ceu--
22| 47 23 30 20 23 18 | 10 - (R—
23 54 18 36 28 2 25|10 30 ).
24| 55 16 32 28 32 26 | 10 37 |eeee-n
24 30 16 32 |- 25 2|12 24 ...
22| 32 16 1 N P 26 2216 b PR
23 23 18 26 24 21|18
34 21 18 22 [oeeee 24 28 | 16
31 22 15 18 24 28| 14
26 17 16 18 | ..o 24 28 [ 12
24 36 15 . . 23 28 ( 10

[ 3 . 10

NorE.—Stage-discharge relation affected by ice Oct. 28, 29, Nov. 27-30, Dec. 16, 21-24, 27-31, Jan. 12,
19-22, 25, 27, 28, Feb. 5, 6; discharge estimated. Gage not read Jan. 1-3; dxscharge mterpolated
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Monthly discharge of Muddy Creek at Vaughn, Mont., for the year ending
September 30, 1926

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
October. 43 22 26.3 1,620
November 59 17 30.7 1,830
December. 38 9.6 16.8 1,030
RES (U ES o 46 10 27.3 1,680
February 1-8 41 20 290.8 473
BT 0T 10 SN NN AU SO 6,630

MARIAS RIVER BASIN
MARIAS RIVER NEAR SHELBY, MONT.

LocaTtioN.—In sec. 20, T. 31 N., R. 2 W., at highway bridge 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, 1922; March 26, 1923, to September 30, 1926.

Gaaes.—Stevens water-stage recorder on downstream side of pier on left bank.

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge
or by wading.

CHANNEL AND coNTROL—Bed composed of gravel and boulders; control shifts
occasionally. Left bank steep and high; not subject to overflow. Right
bank gently sloping; will be overflowed at extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.8 feet at 10
a. m. June 24 (discharge, 2,240 second-feet); minimum stage, 2.19 feet at
5 p. m. August 22 (discharge, 109 second-feet).

1902~1908; 1911-1926: 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 affected by ice; observations discontinued during
winter. :

Diversions.—The Valier-Montana Land & Water Co.’s Carey Act projeet and
the Blackfeet project of the United States Bureau of Reclamation divert
water from the principal tributaries above this station as do a number of
smaller private diversions.

RecuLaTioNn.—Water is stored in reservoirs on tributaries above the station,
the principal ones being Two Medicine Lake, Four Horns, Swift Dam, and
Lake Francis.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined between 120 and 2,000 second-feet. Operation of water-stage
recorder unsatisfactory for several periods. Daily discharge ascertained by
applying to rating table mean daily gage height obtained by inspection of
recorder graph. Records good except for estimated periods, for which they
are fair,
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Discharge measurements of Marias River near Shelby, Mont., during the year

ending September 30, 1926

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec-ft. Feet | Sec.-ft. Feet | Sec. -ﬂ
Mar, 17.........| 2.48 223 || May 20 .. 3.40 772 )| July 24 ____.... 2.42
May 3ocmeoooon 4,30 1,620 || June 18__..._._. 3.42 785 g 250 2.27 137

Daily discharge, in seco®d-feet, of Marias River near Shelby,

endmg September 30, 1926

Day Mar. Apr. May June July Aug. Sept.
1 168 1,440 614 1,040
2. 168 1, 500 607 980
3. . 168 1,620 565 850
4. 150 1, 560 520 650
5. 140 1, 500 480 580
6. 180 1,440 450 650
7-- 160 1,340 420 - 560
8.. 150 1,210 380 520
9._ 155 1,100 360 480
10._ 160 1,030 350 440
11, 170 085 350 400
12._ 190 921 330 360
13.. 240 890 310 350
14 340 845 440 345
15 531 815 550 330
............ 727 830 685 315
222 1,160 785 830 300
240 1,760 762 762 200
231 1,820 70 884 280
222 1, 800 770 1,740 260
205 1,780 815 1,740 250
197 1,700 868 1,680 240
205 1, 470 838 1,740 230
218 1,250 830 2,180 210
264 1,180 845 1,620 201
269 1, 100 792, 1,440 192
231 1,050 734 1,280 180
222 1,070 713 1,140 168
197 1,120 640 1, 100 156
164 1,300 620 1,070 148
168 { oo 620 |ocoeooao 144

Nore.—Gage-height record missing or unreliable Apr, 4-14, Apr. 18 to May 2, June 3-15, and July 2-23;
discharge estimated by comparison with records for Marias River near Brinkman.

Mar. 16 and Sept. 21-30.

No records Oct. 1 to

Monthly dzscharge of Marias River near Shelby, Moni., for the year ending Sep-

tember 30, 1926

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

March 17-31 269 164 217 6, 460
ATl e 1,820 140 779 46, 400
........... 1,620 620 982 60, 400
metmmeemmememsemme—eeme—————— 2,180 310 887 52, 800
1,040 14 390 24, 000
ugust 231 119 143 8, 790
September 1-20. 685 250 489 19, 400
BT o v U« DI ASOPIN S AU 218, 000
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MARIAS RIVER NEAR BRINKMAN, MONT.

Locarion.—In NW. !4 sec. 21, T. 29 N., R. 8 E,, at Brinkman ranch, 21 miles
south of Inverness on Great Northern Railway and 4 miles from Brinkman
post office, Hill County.

DrainaGe AREA.—Not measured.

REecorps AvaiLABLE.—October 6, 1921, to September 30, 1926.

‘Gace.~—Overhanging chain gage on right bank 500 feet downstream from ranch
house; read by C. H. Brinkman.

DIsCHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CoNTROL.—Bed composed of gravel an® small boulders. Left
bank high and clean. Right bank clean and is overflowed only at extremely
high stage.

EXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 2:95 feet
April 21 and June 22 (discharge, 1,960 second-feet); minimum stage, 0.68
foot August 26-29 (discharge, 106 second-feet).

1921-1926: Maximum open-water stage recorded, 5.65 feet May 23, 1925
(discharge, 6,480 second-feet) ; minimum stage, that of August 26-29, 1926.

A stage of about 18.0 feet was reached during flood of 1908, according to.
levels to high-water marks (discharge not determined).

Jce.—Stage-discharge relation affected by ice; observations discontinued
during most of winter.

DiversioNs.—Numerous diversions are made for irrigation from tributaries
above this station, the principal ones being those for the Blackfeet project,
and for the Valier Carey Act project.

ReauLaTiION.—The principal storage reservoirs are Two Medicine Reservoir on
Two Medicine River, Four Horns Reservoir on Badger Creek, Swift Reser-
voir on Birch Creek, and Lake Francis Reservoir on Dupuyer Creek.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
change of control. Two rating curves used are well defined above 150 second-
feet; one applicable October 1 to December 3, and the other applicable
March 21 to September 30. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily ,gage height to rating table.
Records good.

The following discharge measurements were made:
May 21, 1926: Gage height, 1.75 feet; discharge, 710 second-feet.
July 26, 1926: Gage height, 1.07 feet; discharge, 228 second-feet.

Daily discharge, in second-feet, of Marias River near Brinkman, Mont., for the year
ending September 30, 1926

Day Oct. | Nov. | Dec. | Mar, | Apr. | May | June | July | Aug. | Sept.
432 176 | 1,340 680 938 153 132
472 168 | 1,430 630 0 147 159
451 166 | 1,520 587 785 141 1768
432 165 | 1,580 570 714 141 179
397 500 208 | 1,510 498 596 147 179
386 250 | 1,380 423 570 144 196
375 202 | 1,320 409 655 141 247
375 267 | 1, 370 506 141 344
397 631 262 | 1,240 357 468 135 453
397 648 257 | 1,100 357 453 135 546
397 597 257 | 1,070 338 147 570
386 542 257 | 1,010 334 396 162
386 512 267 976 321 357 172 498
403 | 542 | | ... 287 911 309 147 562
409 478 [ 344 830 338 321 141 546
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Daily discharge, in second-feet, of Marias River near Brinkman, Mont., for the year
ending September 30, 1926—Continued

Day Oct, | Nov; | Dec, | Mar. | Apr. | May | June | July | Aug. | Sepf.
421 409 - 562 803 546 304 135 522
421 386 |-coecncafemacmnnn 830 803 646 292 135 446
415 354 1,210 794 794 202 132 431
415 324 - 1,780 785 785 252 229 446.
409 34 1,800 758 | 1,620 252 190 460
403 339 213 | 1,960 706 | 1,620 262 182 475
397 421 208 | 1,950 €98 | 1,960 252 141 483.
386 L) 1 — 208 | 1,700 803 | 1,660 242 135 490
380 397 208 | 1,680 812 | 1,560 242 128 514
403 409 221 | 1,350 866 | 1,730 238 118 522
465 354 247 | 1,180 830 | 1,610 225 106 538
535 339 267 | 1,120 812 | 1,300 204 106 570
512 360 272 1 1,080 758 | 1,110 190 106 564
360 365 262 | 1,100 740 | 1,000 182 106 554
365 370 213 | 1,180 758 974 172 115 538
375 1 740 156 118 eceemaem

Nore.—Stage-discharge relation affected by ice Nov. 1-8, Apr. 3, 5, and 6; discharge estimated. Braced
give mean discharge for period indicated.

Monthly discharge of Marias River near Brinkman, Moni., for the year ending Sep-
tember 30, 1926

Discharge in second-feet
Month Runoff in
Maximum | Minimum | Mean
October. 536 360 412 25, 300-
November. - - - 648 324 451 26, 800-
December 1-3 354 349 351 2, 090
March 21-31 - 272 190 4, 970-
April 1,960 165 800 47, 600-
. 1,580 698 61, 400
June . 1,960 309 848 50, 500
July. 938 156 391 24, 000
August, 220 106 141 8, 670-
September. 570 132 429 25, 500-

BIRCH CREEK AT SWIFT DAM, NEAR DUPUYER, MONT.

Locarion.—Near southwest corner of see. 23, T. 28 N, R. 10 W., just below
Swift Dam, 20 miles west of Dupuyer, Pondera County, and 34 miles south-
west of Valier.

DRAINAGE AREA.—T75 square miles (measured on topographic maps).

RECORDS AvalLABLE.—March 26, 1913, to September 30, 1926.

Gace.—Vertical iron gage on right bank 800 feet below dam; read by E. G.
LaGrande. Overflow from spillway is referred to staff gage set vertically
in concrete stilling box at west end of spillway crest. Zero of gage is at
elevation of spillway crest, 4,947.00 feet above sea level

DiscHARGE MEASUREMENTS.—Made from footbridge 300 feet above gage or by
wading.

CHANNEL AND CONTROL.—Channel composed of clean, coarse gravel and boulders.
Banks high at gage, not subject to overflow. Spillway is a concrete crest
2.0 feet wide and 379 feet long with channel leading from it cut in rock
through a small pass north of dam.

ExTrEMES oF piscHARGE.—Maximum discharge during year, 428 second-feet
June 23; minimum discharge, 0.6 second-foot October 1.

1913-1926: Maximum discharge, 5,275 second-feet June 21, 1916; no
flow October 2, 1918, and January 2 and 3, 1920. Minimum flow is con-
trolled and maximum partly regulated by valves at dam.
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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.

Reauration—Flow is regulated by operation of gates at dam, except during
extremely high stages, when water flows in overflow channel.

Accuracy.—Btage-discharge relation permanent during year except as affected
by ice. Rating curve well defined. Rating curve for spillway well defined
except at extremely low stages. Gage heights are mean of two readings
daily to hundredths. Daily discharge determined by applying mean daily
gage height to rating table and adding the flow in the spillway channel.
Records good except for extremely low stages, for which they are fair.

CoorEraTiON.—Complete field data furnished by the Valier-Montana Land &
Water Co.

Discharge measurements of Birch Creek at Swift Dam, near Dupuyer, Mont., during
the year ending September 30, 1926

Outlet channel Spillway channel
‘ Gage | Dis- Gage | Dis-
Date height | charge Date height | charge
Feet | Sec.-ft. Feet | Sec.ft.
1.68 4.7 0.29 176
3.10| 291 T .20 93
2.74 | 156 .35 227
2.52 | 100

Combined daily discharge, in second-feet, of Birch Creek outlet channel and spillway
at Swift Dam, near Dupuyer, Mont., for the year ending September 30, 1926

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
0.6 3.9 54| 14 101 102 188 | 300 5.7
2.1 3.9 541 14 104 102 170 | 300 6.0
5.4 3.9 51| 14 102 102 152 | 300 6.0
5.4 3.9 51 14 188 102 135 | 300 6.0
5.4 3.9 51| 14 179 9 135 6.0
5.4 3.9 51| 14 170 102 135 | 300 6.0
5.7 3.9 51} 14 151 102 135 6.0
6.0 3.9 51| 14 134 94 135 | 300 6.0
6.0 3.9 51| 14 118 86 127 | 300 6.0
6.4 3.9 5.1 8.8 134 86 119 | 300 108
6.4 3.9 51 5.7 126 85 103 | 300 211
6.4 3.9 5.1 5.7 179 119 104 | 300 235
6.4 3.9 5.1 5.7 188 123 104 | 300 276
6.8 3.9 5.1 5.7 188 113 145 | 300 300
7.6 3.9 . 5 5.1 57 188 209 194 | 300 300
7.6 4.2 ¢ 4 51| 57| 170! 263| 221|300 | 300
4.5 4.2 4.8 6.0 170 251 235 | 300 300
3.0 4.2 4.8 6.0 160 251 235 | 300
3.0 4,2 48 6.0 170 251 258 | 300 300
3.0 4.2 4.8 6.0 179 346 300 | 300 300
3.0 4,2 4.8 6.4 160 334 300 | 300 300
3.3 4.2 9.2 12 142 414 300 | 300 300
3.3 4.2 12 15 151 428 300 | 300 300
3.6 4.2 12 15 170 372 300 | 300 300
3.6 4.2 12 15 142 334 300 | 291 278
3.6 4.2 13 15 134 286 300 | 291 255
3.6 4.2 14 29 118 230 300 | 300 256
3.9 4.2 14 63 118 209 300 | 173 98
3.9 4.2 14 72 118 188 300 5.4 3.0
3.9 4.2 14 122 118 188 300 5.4 3.0
3.9 [eeeaas 14 - 102 |ooo-. 300 5.4 |acccnn

NoTte.—The above table shows flow through outlet valves and over spillway. Water flowing in spill”
-way channel Apr. 27 to July 14, Mean discharge during winter based on valve openings; braced figures give
mean discharge for periods indicated.
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Combined monthly discharge of Birch Creek outlet channel and spillway at Swift Dam,
near Dupuyer, Mont., for the year ending September 30, 1929

*

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
4,60 283
4,05 241
4.0 246
4.0 246
5.0 278
7.56 485
18.6 1,110
147 9, 040
199 11, 800
214 13,200
4 267 16, 400
0 169 10, 100
B 1T 428 6 87.6. 63, 400

BIRCH CREEK NEAR DUPUYER, MONT.

LocarioNn.—In sec. 28, T. 29 N., R. 8 W., at Kepple ranch, half a mile above
head gates of B Canal of Valier-Montana Land & Water Co., 12 miles
northwest of Dupuyer, Pondera County, and 20 miles above mouth of
Dupuyer Creek.

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

Rrecorps avatLaBLe.—July 25, 1907, to September 30, 1926.

GaGE.—One-inch square steel bar graduated to tenths and driven into bed of
stream; also a gage in well in bank at same section. Read by Wade Star-
leigh.

DisCHARGE MEASUREMENTS.—Made from cable 400 feet below gage or by wading.

CHANNEL AND CONTROL—Channel composed of clean gravel. Control is gravel
bar 250 feet below gage; slightly shifting. Banks of medium height, cov-
ered with brush, and subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.02 feet June
23 (discharge, 474 second-feet); minimum stage, 3.72 feet March 19 (dis-
charge, 5 second-feet).

1907-1926: Maximum stage recorded, 10.0 feet June 21, 1916 (discharge
estimated, 5,000 second-feet); minimum discharge, 3 second-feet April 7,
1921.

Ice.—Stage-discharge relation affected by ice.

Dirversions.—Two or three small ditches divert above station.
REeeuLaTION.—Flow is largely controlled by operation of gates at Swift Dam, 12
miles upstream. This reservoir has a total capacity of 30,000 acre-feet.
Accuracy.—Stage-discharge relation changed during winter; affected by ice.

Two fairly well defined rating curves used; one applicable October 1-24, and
the other applicable March 16 to September 30. Gage readings referred to
winter gage October 25 to March 15. Gages read to hundredths once or
twice daily. Daily discharge ascertained by applying daily gage height to

rating tables. Open-water records good; winter records fair.

CooreEraTioN.—Complete data furnished by the Valier-Montana Land & Water
Co.
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Discharge measurements of Birch Creek mear Dupuyer, Mont., during the year
ending September 30, 1926

Gage Dis- G Dis-
Date height | charge Date heﬁt charge
Feet | Sec.-ft
Mar. 16 3.77 6.7
May 4. 5.26 201
May 29 5.01 144

a Stage-discharge relation affected by ice.
b Measurement referred to winter gage; stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Birch Creek mear Dupuyer, Mont., for the year
ending September 30, 1926

Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
34| 23 B 10| 74| 120| 22! 297 23
2| 2 w| 81| 17| 2| 27 32
%| 2 9| 86| 12| 207] 27 33
26| 2 o| ma| 12| 177 207 31
24| 2 0| 17| 119 17| 297 30
2! 92 0! 18| 19l | 2, 36
20| 36 0| w3| 19| 3| 297 36
9| 33 5| 10| 1e5| 13| 173| 27 34
18| 33 10| 19| 08| 150| 204 25
8| 31 10| 19| 105| 154{ 204 2
2| 30 o 14| 12| 15| =4l a2
18] 30 8| 152| 130| 139! 4] 130
20| 33 9| 205 130 133! 204] 205
9| 31 o| 205| 141| 120] 204| 262
18| 32 7 9| 227| 250| 208{ 204 28
20| 34 9 8 6 8| 210] 281| 28| 204 282
18] 33 6 8| 07| 284 241| 204| 202
18] 30 6 8| 185! 984 24| 297
18{ 31 5 8| 1s7| 92ss| 2¢1| 204| 292
17| 34 8 8 306 | 201| 204| 201
S 7| 3 6 8| 205 3s02| 204| 201| 207
997" 18] 33 6 8| 203| 43| 297| 1| 308
23" 8| =z 8 8| 75| 4va| 207] 4| 308
24" 17| 19 6 8| l97{ 443 78| 207
25 1 3| 10 7 8| 12| sn| 27| s 207
2. J = 7 s| 65| s52| 207| 81| 268
2. 23 6 9| 1| 24| 207| 204 268
28 Bl 12 8 8| 54| 263| 304 265
23 8| 14| m8| 24| 308| ‘85 80
21 8| o5 13| 20| 27| 56 2
Bl ) 8 181 fomn .. 27| 44 |eeeee

Note.—Stage-discharge relation affected by ice Nov. 26 to Mar. 15 and Mar. 20-31; discharge estimated.
Braced figures ilve mean discharge for periods indicated. Discharge estimated from records at Swift
Dam July 3-5, Aug. 29, Sept. 12, 29 on account of missing gage heights.

Monthly discharge of Birch Creek near Dupuyer, Mont., for the year ending Sep-
tember 30, 1926

. n second-fee
Month Discharge in second-feet Run-of in
Maximum | Minimum | Mean acre-feet
210 1, 200
25.9 1, 540
a9 553
LX] 492
a7 389
5.8 357
1.9 708
166 10, 200
232 13, 800
230 14, 100
270 16, 600
173 10, 300
The Year- - e ceeeecemmmae o 474 [ ... 97.3 70, 300

e Discharge estimated.
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DUPUYER CREEK NEAR VAIIIﬁ‘ MONT.

Location.—In NE. ¥ NW. ¥ sec. 33, T. 20 N., R. 6 W., at Cowell ranch, 1,000
feet above diversion dam at head of D Canal from Dupuyer Creek to Lake
Francis Reservoir and outlet of B Canal, which diverts water from Birch
Creek to Dupuyer Creek, 6 miles below Sheep Creek and 11 miles southwest
of Valier, Pondera County.

DraiNage AREA.—I111 square miles (measured by Valier-Montana Land &
Water Co.).

Rucorps avamuaBie.—July 17, 1912, to September 30, 1926.

Gage.—Stevens continuous water-stage recorder on right bank; referred to
vertical staff at same location.

DiscBARGE MEASUREMENTS.—Made from cable 1,400 feet above gage or by
wading. '

CHANNEL AND coNTROL.—Bed composed of fine gravel. Control is gravel bar
400 feet below gage; shifts occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.20 feet at
6 p. m. June 20 (discharge, 359 second-feet); minimum’ stage, 2.59 feet

June 10-12 (discharge, 1 second-foot).

1912-1926: Maximum stage recorded, 6.5 feet June 21, 1916, determined
by levels to floodmarks (discharge, 2,180 second-feet); no flow September 19,
1919.

Ice.—Stage-discharge relation affected by ice.

DiversioNs.—A number of small ditches divert water from Dupuyer Creek and
tributaries for irrigation.

RreunaTioN.—Operation of head gates along creek controls flow.

Accuracy.—Stage-discharge relation not permanent; affected by shifting con-
trol, by ice, and by growth of moss on control. Three rating curves used
during year are fairly well defined. Daily gage heights determined by
inspection of recorder graph during open-water periods. Vertical staff read
to hundredths once daily during winter. Shifting-control method used
October 9-26 and July 2 to September 30. Except for ice-affected periods
daily discharge ascertained by applying mean daily gage height to rating
table. Records fair.

CooreraTioN.—Complete data furnished by Valier-Montana Land & Water Co,

Discharge measurements of Dupuyer Creek near Valier, Mont., during the year
ending September 30, 1926

Gage | Dis- Gage | Dis- Gage |  Dis-
Date height | charge Date height | charge Date height | Sharge
Feet | Sec.-ft. Feet | Sec.-ft.
3.22 55. 4 2.96 28.1
3.09 39.6 3.09 45.9
¢3.18 21.0 2.74 7.1
23,30 18.0 3.57 138
¢3.18 30.7

« Stage-discharge relation affected by ice.
® Stage-discharge relation affected by growth of moss on control.
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Daily discharge, in second-feet, of Dupuyer Creek near Valier, Mont., for the year
ending September 30, 1926

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
40 30 20 20 20 43 13 102 25 21
40 30 20 20 20 42 12 105 25 17
25 30 20 16 20 41 10 87 28 20
25 30 20 17 20 40 6 76 25 19
52 35 20 15 20 36 70 17 16
43 35 25 18 20 33 3 74 18 28
38 35 25 20 20 32 3 97 18 34
28 35 25 20 20 26 2 78 20 53
39 40 31 18 22 25 2 K 22 45
38 35 30 21 20 28 1 68 26 45
38 35 30| - 23 31 38 1 62 26 60
48 35 25 24 30 42 f 1 56 4 50
43 35 25 25 46 49 2 50 22 45
40 35 25 20 37 43 4 45 23 41
35 35 25 24 40 40 106 40 26 40
35 35 25 25 49 41 141 38 28 43
32 35 25 26 62 40 127 34 37 45
35 30 25 60 127 331 33 46
43 25 25 21 57 38 139 33 32 45
25 25 15 17 57 33 342 31 28 42
25 25 15 18 56 31 301 37 26 46
30 25 20" 18 56 30 228 34 25 50
30 25 20 18 53 30 217 34 24
30 25 20 2 50 32 32 21 50
30 18 20 24 47 29 177 31 19 57
30 22 46 28 159 31 17 57
25 22 45 26 133 38 16 60
21 20 43 19 114 33 18 60
20 10 42 15 102 32 16 59
25 15 42 13 93 30 19 59
25 15 oo 12 ... 28 24 |- -

NorE.—Stage-discharge relation affected by ice Oct. 27 to Nov. 2, Nov. 4-7, 13, 14, 21-24, Nov. 27 to Dec. 4,
Deec. 14, 15, Dec. 20 to Mar. 2, Mar. 5, 7, 8, Mar. 28 to Apr. 9; discharge estimated.

Monthly discharge of Dupuyer Creek near Valier, Mont., for the year ending Sep-
tember 30, 1926

Discharge in second-feet
Run-off in
Month acre-feet
Meaximum | Minimum | Mean
Oetober . o e 64 25 42.4 2, 610
November. ..o 65 30 4.0 2, 620
December... e 52 20 33.6 2,070
JONURTY o e 40 18 29.0 1,780
______________________________________________ 31 15 22.7 1,260
______________________________________________ 26 10 19.8 1,220
_____________________________________________ 62 20 38.4 2, 280
______________________________________________ 49 12 32.7 2, 010
________________________________________________ 342 1 92.4 5, 500
______________________________________________________ 105 28 52,0 3,200
___________________________________________________ 37 16 23.4 1,440
_______________________________________________ 60 16 43.5 2, 590
___________________________________________ 342 1 39.5 28, 600

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. '

RECoORDS AVAILABLE.—March 25 to August 20, 1920 (fragmentary), and March
2, 1921, to September 30, 1926.
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Gace.—Cable gage on downstream guardrail of new highway bridge, one-fourth
mile above old bridge, used in 1920; read by Harry Kendall.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel. No definite control; shifts
occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.73 feet
at 7 a. m. June 21 (discharge, 315 second-feet); minimum stage, 0.20 foot
December 26 (discharge, 0.4 second-foot).

1920-1926: Maximum stage recorded during period, 6.20 feet at 8 a. m.
April 14, 1920 (discharge, 1,220 second-feet); no flow during periods in
1920, 1922, 1924, and 1925.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Practically entire normal flow diverted for irrigation.

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

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
shift in control. Rating curve well defined betwten 3 and 30 second-feet
and fairly well defined between 30 and 120 second-feet. Gage read to hun-
dredths twice daily. Daily discharge ascertained by applying mean daily
gage height to rating table except from April 22 to May 25 when shifting-
control method was used. Records fair.

The following discharge measurements were made:
May 3, 1926: Gage height, 0.25 foot; discharge, 1.5 second-feet.
May 26, 1926: Gage height, 0.35 foot; discharge estimated, 1.5 second-feet.

Daily discharge, in second-feet, of Dry Fork of Marias River at Fowler, Moni., for
the year ending September 30, 1926

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June | July | Aug. | Sept.
14 11 6.4 0.9 1.3 3.3 1.7 1.0 6.4 7.1) 24 3.6
11 10 9.6 .8 1.7 4.5 2.1 .9 4.7 9.6 | 25 7.8
15 9.8 4.2 .7 1.8 7.4 1.1 1.4 3.6 9.6 26 57
10 8.6 3.6 .6 2.0 5.0 1.8 1.3 4.7 6.1 25 3.8
10 5.7 7.1 .5 1.7 L7 2.8 L7 5.0 45| 19 3.8

8.1 4.2 8.6 .7 1.8 1.6 3.8 16 47 3.8 19 4,2

8.1 6.4 4.0 .6 2.4 2.6 3.1 2.3 3.3 42| 19 7.8

1 8.1 3.3 .9 3.1 5.0 3.6 3.3 47| 14 22 5.7

10 12 3.6 .9 4,7 5.4 5.4 6.7 7.8 5.0 24 8.6
9.1 7.8 2.9 1.0 5.4 4.7 5.4 7.8 5.0 5.4 23 19
13 8.6 9.6 1.3 4.7 4.0 57| 11 2.3 5.4 | 22 37
17 7.4 6.4 1.1 4.0 42 12 7.4 4.5 5.7 22 33
21 5.0 3.3 1.8 4.5 4.0 14 42| 23 6.7 15 25
26 2.6 3.8 1.8 2.1 3.8 12 2.9 | 102 8.1} 16 19
33 4.2 2.9 L7 L1 3.6 9.1 2.4 | 33 10 21 1
16 .. 26 10 4.2 1.6 1.3 4.0 8.6 2.3 | 92 11 33 12
16 9.6 4,7 1.8 1.8 5.7 6.4 2.0 69 11 33 10

1 4,2 .9 1.3 2.1 4.5 5.7 L8| 42 15 22 9.6

8.1 3.3 11 1.0 2.6 3.6 4.0 2.0 86 16 14 7.1

16 6.4 13 1.3 2.9 3.6 3.6 1.8 | 206 22 8.6 7.4

4.0 L5 .8 2.3 2.9 3.1 1.1) 217 26 5.7 6.1

4.5 1.7 .8 2.3 2.6 2.6 1.6 | 137 22 3.6 6.1

6.1 2.6 1.6 2.1 2.1 2.3 1.8 73 22 3.1 6.7

6.4 2.4 1.4 4.5 2.3 6.7 3.3| 38 24 3.1 6.1

9.6 1.8 .9 6.1 2.3 3.3 5.0 ] 18 28 2.1 6.1

4.2 -4 .9 7.4 2.4 2.1 2.9 16 26 L6 7.8

5.4 1.0 1.3 6.1 2.1 17 .81 156 26 1.3 7.4

4.0 L6 L1 6.7 2.3 1.3 2.4 81| 26 .9 7.4

5.0 2.0 1.6 1.0 .9 3.8 6.1 26 .8 6.4

4.7 1.5 1.7 1.6 1.0 2.9 54| 24 .7 7.1

_______ 1.0 1.0 L6 |- 6.1 .| 26 4.0 |occaee

. NorE.—Stage-discharge relation slightly affected by ice Dec. 19-21, 27, Jan. 1-4, Mar. 31; discharge
interpolated.
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Monthly discharge of Dry Fork of Marias River ol Fowler, Mont., for the year
ending September 30, 1926

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

October._.._... 33 4.5 12,7 781
November.. -eanl 12 3.3 6.63 395
December. 9.6 4 3.52 216
January —-- remmmmccmm—cceeea L8 .5 1.12 69
7.4 1.1 3.23 179
7.4 L0 3.40 209
14 .9 4.55 271
11 .9 3.18 196
217 2.3 41,4 2,460
28 3.8 14,7 904
33 .7 14.8 910
37 3.6 10.3 613
217 .4 9.96 7,200

JUDITH RIVER BASIN
JUDITH RIVER NEAR UTICA, MONT.

LocatioNn.—In NW. % sec. 17, T. 13 N., R. 12 E., at private wagon bridge on
Noel ranch, 10 miles above Utica, Judith Basin County, and 20 miles from
Hobson, the nearest railway station.

DRAINAGE AREA.—326 square miles (measured on topographic maps).

Recorps AvaiLaBLE.—OQctober 1, 1919, to September 30, 1926.

Gage.—Wire gage fastened to downstream handrail of bridge; read by Helen
Noel.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Gravel bar forms low-water control; shifting. One
channel at all stages. Banks are low, wooded, and subject to overflow.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.95 feet at
4.20 p. m. May 7 (discharge, 434 second-feet); minimum stage, 1.33 feet

at 8.30 a. m. March 21 (discharge,. 7.7 second-feet).

1919-1926: Maximum stage recorded, 4.60 feet June 9, 1922 (discharge,
568 second-feet); minimum stage, 1.00 foot November 16 to December 1,
1919, and March 31 to April 20, 1922 (discharge, 0.5 second-foot).

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

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

REcuLAaTION.—None.

Accuracy.—Stage-discharge relation not permanent; affected by a change in
control during winter. Two rating curves used. Curve applicable October
1 to December 31 is well defined between 13 and 115 second-feet; curve
applicable March 21 to September 30 is well defined. Gage read to hun-
dredths or half-tenths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records good.

The following discharge measurements were made:
April 15, 1926: Gage height, 2.28 feet; discharge, 77 second-feet.
July 28, 1926: Gage height, 2.27 feet; discharge, 74 second-feet.



JUDITH RIVER BASIN

59

Daily discharge. in second-feet, of Judith River near Utzca, Mont for the year

ending September 30, 1926

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
22 18.4 8.6 217 169 85 70 34
22 18.0 9.8 243 160 85 65 34
22 1.8 10. 4 311 151 79 63 35
22 10.6 111 332 143 77 62 38
20 1.0 1.1 383 129 78 62 38
21 11.4 11,7 404 122 82 61 38
22 12,2 12,0 426 122 134 59 36
22 12,2 12.0 318 120 165 61 42
22 1.4 12,4 318 112 192 62 38
22 1.0 12.4 301 112 192 65 38
22 110 21 275 109 180 62 38
22 1.4 32 265 86 158 61 38
23 11.8 35 252 88 149 57 38
23 12.2 50 247 96 138 53 40
22 11.8 72 247 89 131 51 42
22 1.8 126 247 89 127 54 43
24 12.6 256 95 119 56 46
24 12,6 299 258 106 109 59 47
25 1.8 313 252 112 106 59 45
24 12,6 299 252 122 101 51 47
25 12.6 10.6 80| 289 258 109 99 47 44
25 12.6 9.8 8.6 284 265 108 99 47 42
26 12,2 9.8 8.6 258 265 109 98 45 42
27 11.8 10.2 8.3 214 270 106 93 42 40
26 12.2 10.2 8,6 | 210 282 104 89 47 38
27 12.6 9.4 8.6 | 186 258 96 88 42 39
25 12.6 9.4 8.6 196 258 85 86 40 38
24 1.8 9.4 83| 217 225 82 81 38 39
22 12.2 9.4 8.3} 217 200 82 82 38 38
21 12.6 9.4 8.0 200 184 82 76 34 42
20 |-ceoaeos 9.4 8.0 oo 174 .. 74 .7 %) R,

Monihly discharge of Judith River near Utica, Mont., for the year ending Septem-

ber 30, 1926
Discharge in second-feet
Run-off in
Month acre-feot
Maximum | Minimum | Mean

October. 27 20 23,1 1,420
November - .o e e 18.4 10.6 12.3 732
December. 12.6 9.4 1L1 682
March 21-31 8.6 8.0 8,35 182
313 8.6 129 7,680
426 174 272 16, 700
169 82 110 6, 550
192 4 111 6, 820
70 34 53.1 3,260
47 34 39.9 2,370

WOLF CREEK NEAR STANFORD, MONT.

Location.—In SE. % 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).

RECoORDS AvarLaBLE.—March 16, 1920, to September 30, 1926.
Gage.—Cantilever chain gage; read by Armin K. Neubert.
DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Bed composed of sand and
will be overflowed only at extreme stages.

63020—30——5

gravel.

Banks clean and
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.09 feet at
6 a. m. July 8 (discharge, 101 second-feet); minimum discharge, 4.8 second-
feet April 15.

1920-1926: Maximum stage recorded, 3.35 feet June 16, 1920 (discharge,
322 second-feet); no flow July 26 to September 30, 1921.

Icr.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversions.—Numerous small diversions for irrigation above station.

ReGuULATION.—None.

Accuracy.—Stage-discharge relation not permanent; affected by shifting control.
Standard rating curve fairly well deflned. Gage read about 5 times a week
to hundredths, with occasionally two readings for one day. Daily discharge
ascertained by applying gage height to rating table October 1 to December 20
and by shifting-control method April 14 to September 30. Discharge
interpolated for days of missing gage heights. Records poor.

The following discharge measurements were made:
April 14, 1926: Gage height, 1.28 feet; discharge, 5.2 second-feet.
July 28, 1926: Gage height, 1.31 feet; discharge, 8.5 second-feet.

Daily discharge, in second-feet, of Wolf Creek near Stanford, Mont., for the year
ending September 30, 1926

Day Oct. Nov. | Dec. | Apr. | May | June | July | Aug. | Sept.
6.2 6.2 20 42 14 a8.6 27,0
6.2 6.2 25 34 cl4 8.6 7.0

6.2 ¢6.2 29 28 14 8.6 7.0
6.2 6.2 71 a24 12 8.6 s 7.0
6.2 259 82 21| @12 8.6 s7.0
6.2 5.6 78 20 11 8.6 7.0
6.2 25.6 68 18 12 8.6 a7.0
a6.2 256 61 17 99 8.6 7.0
6.2 5.6 55 al7 | <96 8.6 s 7.0
6.2 | 459 52 17| 93 69,0 7.0
26,2 6.2 55 al6| 282 9.4 e7.0
6.2 6.2 e 54 15 71 69,7 s 7.0
26,2 6.2 52 al4 61 10 s7.0
6.2 6.2 52 14 58 10 e7.0
6.2 6.2 @ 52 13| 54 9.8 7.0
6.2 6.2 @52 12 49 9.6 a7.0
6.2 26.2 52 12 41 9.4 s 7.0
6.2 6.2 49 13| ¢35 s9.0 s 7.0
6.2 a6.2 s 49 16 8.6 a7.00
........ 6.2 49 a15 22 a8.6 s 7.0
49 14 16 8.6 7.0

@49 14 13 a8.2 7.0

e 49 al4| al2 7.8 e 7.0

49 al14 12 s7.8 e 7.0

55 el4 | o1l 7.8 7.0

55 14 10 7.8 a7.0

52 el4 9.4 7.8 7.0

52 14 8.6 7.8 7.0

@50 a4 28.6 a7.8 s7.0

49 14 8.6 7.8 7.0

43 |ooeees 8.6 70 fuernnnea

& Discharge interpolated on account of missing gage heights.
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Monthly discharge of Wolf Creek near Stanford, Mont., for the year ending Sep-
tember, 30 1926

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
6.2 6.2 -6.20 - 234
6.2 5.6 6.10 -363
6.2 5.6 6. 14 231
P1g 4.8 20.1 -678
82 20 51.9 3,190
42 12 17.3 1,030
99 8.6 32.2 1,980
10 7.0 8.60 529
7.0 7.0 7.00 417

MUSSELSHELL RIVER BASIN
NORTH FORKE OF MUSSELSHELL RIVER AT DELPINE, MONT.

LocaTioN.—Near south quarter-section corner of sec. 35, T. 10 N.,, R. 9 E,,
at Delpine, Meagher County.

DRAINAGE AREA.—48 square miles (measured on topographic map).

RECORDS AVAILABLE.—May 1, 1909, to October 30, 1911, and March 22, 1922,
to September 30, 1926.

Gage.—Vertical staff, at observer’s house one-fourth mile below old gage;
read by C. F. Roman.

DiscHARGE MEASUREMENTsS.—Made by wading.

CHANNEL AND coNTROL.—Channel composed of gravel and small boulders;
control is riffle of same material 20 feet below gage. Banks are low at
gage and covered with overhanging brush.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.54 feet
April 11 (discharge, from extension of rating curve, 266 second-feet); mini-
mum stage, 1.58 feet September 7 (discharge, 4.2 second-feet).

1909-1911; 1922-1926: Maximum discharge, from extension of rating
curve, 545 second-feet July 21, 1923; minimum diseharge, 2.2 second-feet
December 15~17, 1922.

Ice.—S8tage-discharge relation affected by ice.

DrversioNns.—No data.

ReguLaTION.~—None.

Accuracy.—Stage-discharge relation changed during winter; affected by ice.
Two rating curves used. Curve applicable October 1-21 is fairly well
defined between 7 and 35 second-feet; curve applicable October 22 to Sep-
tember 30 is well defined between 6 and 50 second-feet. Gage read to even
hundredths once daily. Daily discharge ascertained by applying daily gage
height to rating table. Records fair.

The following discharge measurements were made:

April 19, 1926: Gage height, 2.75 feet; discharge, 42.9 second-feet.
June 8, 1926: Gage height, 1.76 feet; discharge, 7.3 second-feet.
July 30, 1926: Gage height, 1.84 feet; discharge, 8.2 'second-feet.
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Daily discharge, in second-feel, of North Fork of Musselshell River at Delpine, Mont.,
for the year ending Sepiember 30, 1926

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
1 7.7 15.2 10 34 18.4 L1 9.4 5.7
2. 7.7 15.2 10 34 15.9 11.6 9.0 5.7
3. 7.7 15.9 10 36 14.0 10.7 8.6 5.7
4. 8.1 17.3 10 36 10.7 10.2 8.6 5.4
5. 8.1 14.5 10 34 10.2 10.7 8.2 4.8
6. . 7 15.2 11.6 36 9.8 10.2 8.2 4.5
7. 8.1 173 12.0 36 8.6 10.7 8.6 4.2
8. 86 21 17.0 7.1 1.1 8.2 5.4
9. 8.6 21 38 40 9.0 i1 8.6 5.1
10. 9.0 17.3 236 38 7.4 11.1 8.2 5.4
11 9.4 15.9 266 36 7.1 10.7 8.2 5.7
120 9.9 18.4 197 34 7.4 10.7 8.6 6.4
13. 9.4 17.6 141 36 8.6 10.2 8.6 6.0
14, 9.4 17.3 149 4| 9.0 9.8 8.2 7.8
15. 9.4 17.3 56 34 9.4 9.4 8.2 8.6
16_ 9.9 17.3 56 36 11.6 9.8 7.8 10.7
17 10. 3. 17.6 50 34 11.1 9.4 8.2 1L1
18_ 10.8 18.4 46 32 1.1 9.8 7.8 1L1
19. 10.8 18.4 46 30 1.6 9.4 7.8 9.4
20. 1.2 19.2 52 30 111 9.8 7.8 9.8
2. 1.2 19.2 48 32 1L.6 9.8 7.4 9.4
22. 12.0 17.6 49 29 12.0 9.4 7.4 9.0
23 12.0 18.4 50 29 1L6 9.4 7.1 8.2
24. 12,5 17.6 52 28 12.5 9.0 7.1 9.4
25. 12.5 14.5 44 27 10.7 8.6 6.7 10.7
26. 13.0 14.0 38 27 9.8 8.2 6.7 10.7
2 12.5 14.0 36 26 9.0 7.4 6.7 10.2
28 12.5 14.0 36 26 7.8 9.0 6.0 9.8
29 13.0 18.4 34 25 7.4 8.6 6.0 10.2
30. 15.2 19.2 34 24 7.1 9.0 5.7 9.8
F:) S, 4.5 |ocoeoeoe| 145 10 [oceeae.. 21 9.0 [ R R,

NortE.—Stage-discharge relation affected by ice Mar. 29 to Apr. 5; discharge estimated. No record
Jan. 1 to Mar. 20. .
i
Monihly discharge of North Fork of Musselshell River al Delpine, Moni., for the year
ending Sepiember 30, 1926

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

Maximum | Minimum | Mean

15.2 7.7 10.4
2L.0 14.0 17.1 1,020
20,0 9.8 14,1 7
94 10 37.2 812
266 10 6l.4 , 650
40 21 32.0 1,970
18.4 7.1 10.3 613
1.6 .4 9.84 605
Augus 9.4 5.7 7.72 475
September. 11.1 4.2 7.86 468

MUSSELSHELL RIVER AT HARLOWTON, MONT,

LocatioNn.—In sec. 26, &‘ 8 N,, R. 15 E,, at highway bridge 1 mile south of
‘Harlowton, Wheatland County.

DRAINAGE AREA.—1,130 square miles (measured on topographic map).

REcoRDS AVAILABLE.—July 11, 1907, to September 30, 1926.

Gage—Chain gage on upstream side of highway bridge; read by Athan J.
Sackopoulos.

DISCHARGE MEASUREMENTS.—Made from bridge or by wading.
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CHANNEL AND coNTROL.—Bed composed of sand and gravel; bar or ridge crosses
channel 75 feet below gage; shifts. Banks subject to overflow at high stage.
Water confined to one channel under bridge.

EXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 4.30 feet at
7.30 a. m. May 22 (discharge, 873 second-feet); minimum stage, 2.26 feet
August 8 (discharge, 6 second-feet).

1907-1926: Maximum stage recorded, 6.3 feet (corrected to present
datum) May 27, 1917 (discharge, 4,020 second-feet); stream dry August
4-11, 1910, and September 11-15, 1919.

Ice.—Stage-discharge relation affected by ice.

Diversions.—Numerous ditehes divert from tributaries and from Musselshell
River above station.

RequLaTiION.—None.

Accuracy.—Stage-discharge relation affected by ice and by shifting control.
Standard rating curve fairly well defined between 16 and 1,600 second-feet.
Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table, using the shifting-control
method. Records fair.

The following discharge measurements were made:

April 16, 1926: Gage height, 3.96 feet; discharge, 471 second-feet.
June 7, 1926: Gage height, 3.22 feet; discharge, 114 second-feet.
July 30, 1926: Gage height, 2.57 feet; discharge, 17.8 second-feet.

Daily discharge, in second-feet, of Musselshell River at Harlowton, Moni., for the
year ending September 30, 1926

Day Oct. | Nov. | Dec. ‘ Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
72 106 101 58 64 670 381 106 12 14
69 118 61 81 298 162 12 14
70 116 73 64 64 724 256 122 13 16
67 96 67 59 62| . 697 210 106 13 18
67 92 94 60 64 67 733 150 101 12 18
72 92 99 58 62 798 125 04 11 19
79 90 88 63 59 788 108 92 8 21
83 86 86 61 59 99 111 6 31
81 106 84 83 56 64 706 70 140 7 42
84 106 84 101 65 58 77 751 65 118 12 46
88 106 81 111 61 108 742 54 94 13 47
101 106 79 111 59 244 706 52 88 14 64
108 92 81 106 59 622 45 79 16 58
104 90 86 61 313 575 57 73 16 52
104 77 48 101 58 321 628 90 61 13 52
99 96 111 106 58 426 688 118 48 13 42
96 94 83 96 62 556 751 9% 45 18 64
94 90 79 99 86 604 760 111 38 23 73
92 86 77 108 62 83 642 770 m 36 28 67
92 86 79 118 70 75 697 817 175 40 33 64
92 83 61 113 62 81 670 864 196 40 26 59
94 62 73 129 59 86 651 864 188 35 26 67
108 84 106 126 52 113 613 167 30 26 67
104 88 101 124 28 162 604 770 140 27 22 64
125 79 104 122 47 154 490 158 25 22 67
122 86 108 125 52 113 417 808 143 23 20 70
62 96 84 111 57 90 471 688 129 21 18 73
90 118 79 67 88 490 604 113 23 15 72
104 13 79 80 88 518 594 104 18 15 72
125 104 } 60 92 546 462 99 18 15 73
DY Y0 PO | B | I O 81 426 |eeee 14 12 joeeeeos

Nore.—Stage-discharge relation affected by ice Dec. 30 to Jan. 8, Jan. 23, 24, Jan. 28 to Feb. 18; dis-
charge estimated. Braced figures give mean discharge for periods indicated,
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Monthly discharge of Musselshell River at Harlowton, Mont., for the year ending
September 30, 1926

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

47 62 93.4 ’ 5,740

118 62 94.8 5,640

mn 48 83.5 5, 130

b+ i 93.2 5,730

70 28 6L 6 3,420

162 53 71.5 4,770

697 59 345 20, 500

426 716 44, 000

381 45 137 8, 150

162 14 65. 4 4,020

33 [} 16.5 1,010

3|, 14 50.2 2,990

864 6 153 111,000

CHECKERBOARD CREEK AT DELPINE, MONT.

Location.—In NE. % sec. 2, T. 9 N., R. 9 E., at highway bridge one-fourth mile
southeast of Delpine, Meagher County, half a mile above its confluence with
North Fork of Musselshell River, and 15 miles northwest of Martinsdale.

DRAINAGE AREA.—24.3 square miles (measured on topographic map).

RECORDS AVAILABLE.—March 22, 1922, to September 30, 1926. May 26, 1909,
to December 31, 1911, and May 21, 1913, to December 31, 1914, at ranch
formerly owned by J. A. Porter 2 miles above present statlon where drainage
area is 21.3 square miles.

Gage.—Vertical staff fastened to upstream left abutment of bridge; read by C.
F. Roman.

Di1sCHARGE MEASUREMENTS.—Made by wading.

CaANNEL AND cONTROL—Channel composed chiefly of fine sand. Control com-
posed of boulders at downstream side of bridge; subject to shift. Banks low
and covered with overhanging brush, but highway grades at both ends of
bridge confine all water to one channel at gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.02 feet at
6 p. m. April 21 (discharge, 49 second-feet); minimum stage, 0.48 foot
September 4 (discharge, 2.3 second-foot).

1909-1911; 1913-14; 1922-1926: Maximum stage recorded, 3.1 feet at
5.30 p. m. July 16, 1923 (discharge, 167 second-feet); minimum stage,
0.38 foot September 10, 1924 (discharge, 0.7 second-foot).

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Drversions.—No data.

ReguraTiON.—None.

Accuracy.—Stage-discharge relation changed during winter. Rating curve
applicable October 1 to December 31 is well defined between 2 and 27 second-
feet; curve applicable March 21 to September 30 is fairly well defined between
3.5 and 48 second-feet. Gage read to hundredths once daily. Daily dis-
charge ascertained by applying daily gage height to rating table. Records
fair.

The following discharge measurements were made:

. April 19, 1926: Gage height, 1.86 feet; discharge, 38.7 second-feet.
June 8, 1926: Gage height, 1.24 feet; discharge, 11.9 second-feet.
July 30, 1926: Gage height, 0.64 foot; discharge, 3.9 second-feet.
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Daily discharge, in second-feet, of Checkerboard Creek at Delpine, Mont., for the year
ending September 30, 1926

Day Oct. Nov. Dec. Mar. | Apr. | May | June | July | Aug. | Sept.
2.7 5.8 5.8 6.9 37 15 I1 4.4 2.7
2.7 5.8 4.5 6.9 36 14 11 4.2 2.7
2.9 5.5 4.3 6.7 35 14 11 3.9 2.5
3.0 5.5 4.1 6.4 37 13 10 3.9 2.3
3.0 6.1 4.1 6.9 39 13 10 4.2 2.9
3.0 7.3 3.8 5.0 39 13 9.6 4.2 2.9
2.9 6.1 3.8 6.7 40 13 10 3.9 2.9
3.0 5.5 3.4 7.2 40 12 10 3.9 3.3
3.2 5.8 3.4 13 41 11 9.3 4.2 2.9
3.2 5.5 3.6 22 42 11 8.5 3.9 3.1
3.4 5.5 3.6 26 41 11 8.5 3.9 3.3
3.6 5.8 3.4 18 40 11 7.9 4.2 3.3
3.6 5.5 3.6 20 39 12 7.7 3.9 3.1
3.8 5.5 3.4 19 39 12 7.4 3.9 3.3
3.8 5.8 3.4 14 37 12 7.4 4.2 3.7
3.6 58 3.4 41 39 12 7.7 4.2 4,2
3.6 6.1 3.3 40 40 13 7.4 3.9 4.4
3.8 6.4 3.3 39 37 13 7.2 3.9 4.4
41| - 61 3.6 37 33 13 7.2 3.7 4.6
4.1 6.4 3.8 41 28 13 7.4 3.7 4.6
3.8 6.4 4.3 7.2 49 26 13 7.2 3.7 4.8
3.8 6.1 4.5 8.2 47 24 14 7.2 3.9 5.0
3.6 58 4.8 9.6 42 39 14 6.9 3.7 4.6
3.6 4.5 5.0 8.2 41 35 13 6.7 3.7 4.4
3.4 4.3 5.3 9.3 40 28 13 6.4 3.5 5.0
3.4 4.3 5.3 8.2 37 28 12 6.2 3.3 5.7
3.4 4.5 4.5 7.9 36 19 12 5.9 3.3 6.2
3.6 4.8 4.5 7.7 35 18 11 5.5 3.3 5.9
3.6 5.0 4.3 6.9 35 16 11 4.8 3.3 5.9
5.6 5.5 4.3 8.2 40 16 11 3.9 3.1 7.2
[ 20 I 43 72 | 16 [oeaol 4.2 2.7 |eneeaean

Monthly discharge of Checkerboard Creek at Delpine, Mont., for the year ending
September 30, 1926

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
\
October 5.5 2.7 3.56 218
November. . 7.3 4.3 5.63 336
December... 58 3.3 4,09 251
March 21-81. . o e dac e ccm—————ee 9.6 7.2 8.05 176
April 49 5.0 26.2 1, 560
MY e m e meem 42 16 33.0 2,030
June......._...... . 15 11 12.5 744
July. 11 3.9 7.78 478
August - 4.4 2.7 3.80 234
September - 7.2 2.3 4.06 242

AMERICAN FORK NEAR HARLOWTON, MORT.

LocaTtioNn.—In SW. ¥ sec. 12, T. 7 N, R. 15 E., on George Glennie’s ranch,
half a mile above junction of American Fork and Lebo Creek, and 5§ miles
southeast of Harlowton, Wheatland County.

DraINAGE AREA.—Not measured.

Recorps avaiLaBrLe.—July 28, 1907, to December 31, 1911; May 19, 1913, to
December 31, 1913; and May 3, 1924, to September 30, 1926.

G age.—Chain gage on downstream side of private bridge one-fourth mile from
observer’s house; read by Marie Glennie.

Di1scHARGE MEASUREMENTS.—Made by wading or from bridge.
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CHANNEL AND CONTROL.—Stream bed of gravel and elay; subject to shift. Banks
high and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded dunng year, 2.40 feet at
8.30 a. m. May 26 (discharge, 111 second-feet); creek standing in pools or
dry July 20-22 and August 2-16.

1907-1911; 1913; 1924-1926: Maximum stage recorded, 4.40 feet June 1,
1908 (discharge, 870 second-feet); creek dry at various times.

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversions.—Some diversions for irrigation above the gage.

RecurnaTioN.—None.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by
growth of moss on control. Rating curve fairly well defined. Gage read to
even hundredths once daily. Daily discharge ascertained by applying daily
gage height to rating table except from May 27 to August 16, when shifting-
control method was used on account of growth of grass on control. Records

fair except from May 27 to August 16, for which they are poor.

The following discharge measurements were made:

April 16, 1926: Gage height, 0.80 foot; discharge, 2.4 second-feet.

June 7, 1926: Gage height, 0.90 foot; discharge estimated, 1.0 second-foot.
July 30, 1926: Gage height, 0.49 foot; discharge estimated, 0.1 second-foot.

Daily discharge, in second-feet, of American Fork near Harlowton, Mont., for the
year ending September 30, 1926
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Nortg.—Stage-discharge relation affected by ice Dee. 20, 21, 31, Apr. 1, 2; discharge estimated.
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Monthly discharge of American Fork mear Harlowion, Mont., for the year ending
September 80, 1926

Discharge in second-feet

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

OCtODOT. o oot cmmc e an 5.5 2.3 3.84 236
NOVeImber. e aeccmmem e mann 55 3.9 4.54 270
December.... . 6.0 3.5 4,41 271

March 21-81. oo 2.6 20 2,19 47.8
April 39 20 9.30 553
1 18 57.3 3, 520
28 .6 4,16 248

4.9 .0 .87 5.8

6.0 .0 .4 57.8
5.5 L5 4,17 248

LEBO CREEK NEAR HARLOWTON, MONT.

Locarion.—In SW. ¥% see. 12, T. 7 N,, R. 15 E., at farm bridge on the Glennie
ranch, half a mile above junction with American Fork, and 5 miles south-
east of Harlowton, Wheatland County.

DRAINAGE AREA.—48 square miles.

RECORDS AvAILABLE.—July 28, 1907, to December 31, 1911; May 19 to November
22, 1913; May 3, 1924, to September 30, 1926.

GageE.—Vertical staff on right bank at farm bridge; read by Marie Glennie.
Present datum 0.71 foot lower than that used from 1907 to 1913.

Di1SCHARGE MEASUREMENTs.— Made from bridge or by wading.

CHANNEL AND coNTRoL.—Channel composed of clay with gravel and sand.
Control is gravel bar 100 feet below gage.

EXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 2.35 feet
November 1-3 (discharge, 32 second-feet); minimum stage, 1.45 feet August
1-17 (discharge, 2.1 second-feet).

1907-1911; 1913; 1924-1926: Maximum stage recorded, 5.30 feet (old
datum) May 31, 1908 (discharge estimated from extension of rating curve,
270 second-feet); minimum stage, 0.43 foot (old datum) July 23-25, 1910
(discharge, 0.4 second-foot).

Ice.—Stage-discharge relation affected by ice; observations discontinued during
winter.

Diversrons.—Numerous ditches divert water for irrigation above gage.

ReauLaTiON.~—Operation of small storage reservoir at headwaters of creek
affects flow.

Accuracy.—Stage-discharge relation changed during winter; affected by ice.
Two rating curves used. Curve applicable October 1 to December 31 is
well defined between 2 and 27 second-feet; curve applicable March 27 to
September 30 is well defined between 2 and 20 second-feet. Gage read to
half-tenths once daily. Daily discharge ascertained by applying daily gage
height to rating table. Records good.

The following discharge measurements were made:

April 16, 1926: Gage height, 1.90 feet; discharge, 13.2 second-feet.
June 7, 1926: Gage height, 1.65 feet; discharge, 5.2 second-feet.
July 30, 1926: Gage height, 1.53 feet; discharge, 3.1 second-feet.
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Daily discharge, in second-feet, of Lebo Creek near Harlowton, Mont., for the year
ending September 80, 1926

Day Oct, Nov. Dec. | Mar. | Apr. | May | June | July | Aug. | Sept.
32 18 |eweceeen 20 11 11 8.0 2.1 11
32 18 20 11 8.0 8.0 2.1 11
32 18 20 11 8.0 8.0 2.1 11
28 18 20 11 8.0 8.0 2.1 15
28| 18 20 11 8.0 8.0 2.1 15
28 18 feceeoo 20 11 8.0 8.0 2.1 15
28 18 20 11 6.5 8.0 2.1 24
28 20 foeoooooo 20 11 5.3 8.0 2.1 24
22| 18 |_...... 20 11 5.3 8.0 2.1 20
22 18 |oceeeeo 20 1 5.3 8.0 2.1 20
22 18 |ooeaean 24 15 5.3 8.0 2.1 22
22 18 |oeaes 20 20 5.3 8.0 2.1 20
22 18 foceeeoos 15 20 5.3 8.0 2.1 24
22 18 15 20 5.3 5.3 2.1 22
22 18 e 11 20 11 8.0 2.1 22
28 ) |- 12 20 8.0 5.3 2.1 22
28 20 15 15 8.0 4.2 2.1 22
22 20 15 it 5.3 4.2 5.3 30
22 22 |ooeaes 11 11 5.3 4.2 15 24
22 22 oo 1 1 5.3 3.4 11 2
22 20 oeoooo 1 11 5.3 3.4 11 20
22 18 n 11 5.3 3.4 8.0 24
22 9.6 |oooeee 11 11 8.0 3.4 8.0 20
20 22 11 11 8.0 3.4 8.0 20
2| 22 |oeeeeood 11 15 5.3 3.4 8.0 24
22 22 |eceeoo 11 15 5.3 3.4 8.0 24
22 22 20 11 11 5.3 3.4 8.0 20
22 28 20 11 11 6.3 3.4 6.5 20
20 28 20 11 11 5.3 3.4 6.5 24
20 28 20 11 11 5.3 3.4 8.0 24

25 20 1 3.4 ) 5 SR S

Note.—Discharge estimated Oct. 27-31 and Deec. 31 on account of ice. Braced figure gives mean dis-
charge for period indicated. Discharge interpolated Apr. 4.

Monthly discharge of Lebo Creek near Harlowton, Mont., for the year ending Sep-
tember 30, 1926

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
28 9.6 17.9 1,100
32 20 2.1 1,430
28 9.6 20.0 1,230
20 20 20.0 198
24 11 15.3 910
20 1 13.0 799
11 5.3 6.53 389
8.0 3.4 5.68 349
ugust. 15 2.1 5.10 314
September_ s 30 1 20.6 1,230

FLATWILLOW CREEK NEAR FLATWILLOW, MONT.

LocatioN.—In NE. ¥ sec. 19, T. 12 N., R. 25 E., at private wagon bridge on Flat-
willow Land & Livestock Co.’s ranch, 12 miles above Flatwillow, Petroleum
County, and 30 miles north of Roundup.

DrAINAGE AREA.—About 195 square miles (measured on 1916 map of Fergus
County).

RECORDS AvAILABLE.—April 17, 1918, to September 30, 1926. May 1, 1911, to
April 17, 1918, records were kept at station 4 miles downstream and below
headworks of canal of Flatwillow Carey Act project.
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Gaaee.—Overhanging chain gage on left bank 300 feet above bridge; read by
Percy Koerner.

D1scHARGB MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Banks fairly high and covered with willows. Stream
bed composed of adobe and gravel. Low-water control is a gravel riffle; shifts
occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.96 feet at
9.10 a. m. July 9 (discharge, 69 second-feet); no flow at various times when
all water was diverted for irrigation.

1911-1926: Maximum stage recorded, 9.0 feet, estimated by observer at
old location June 4-10, 1917 (discharge, 454 second-feet in creek and 500
second-feet additional in canal); no flow July 14-16, 1925, and at various
times in 1926, when all water was diverted for irrigation.

Ice.—S8tage-discharge relation affected by ice.

DiveErsioNs.—Several small diversions above station which may eccasionally
divert all the water at low stage.

ReGuLaTiION.—None.

ACCURACY —~Stage-discharge relation permanent during year, except as affected
by ice. Rating curve well defined between 2 and 55 second-feet. Gage read
once daily to hundredths and twice daily for days when there is rapid Auctu-
ation in stage. Daily discharge ascertained by applying daily gage height
to rating table. Open-water records good;records for ice-affected periods fair.

The following discharge measurement was made:
April 17, 1926: Gage height, 1.46 feet; discharge, 34.7 second-feet.

Daily discharge, in second-feet, of Flatwillow Creek near Flatwillow, Mont., for the
year ending September 30, 1926

Day Oct. | Nov Dec. | Mar, | Apr. May June | July | Aug. | Sept.
34 13 3.6 L3 0.0 0.0
34 16 2.5 L6 .0 .0
33 ‘18 19 L6 .0 .0
34 2% 17 1.3 L9 .0 .2
35 18 1.3 1.6 .0 .0
36 16 L3 L3 .0 .0
31 12,56 .8 1.0 .0 .0
29 20 12,5 .0 .8 .0 .2
26 20 14 .0 64.0 .0 .0
25 23 14 .0 36.0 .0 .0
25 26 12.5 .0 4.0 .0 .0
24 30 12,5 .0 1.4 .0 .0
23 50 11.5 .4 .8 .0 .0
23 30 1.6 .4 .6 .0 .0
22 25 9.5 .6 .2 .0 .0
22 30 10. 5 .8 .2 .0 .0
20 33 10.5 .8 .0 .0 .0
18 34 8.5 .6 .0 .0 .2
18 33 7.5 .4 .0 .6 2
20 - 33 6.5 1.0 .0 1.3 .0
24 22 31 31 6.5 1.9 .0 .8 .0
28 21 29 15 5.5 1.9 .0 .2 .0
30 23 28 14 6.5 2.2 .0 .0 .0
31 23 26 14 5.5 4.5 .0 .4 1.3
29 22 26 14 4.5 4.5 .0 .0 2.2
28 22 25 14 5.5 5.5 .0 .0 8.5
b 23 26 13 5.5 3.5 .0 <0 10.5
23 20 25 15 6.5 1.6 .0 .0 1L 6
4 20 16 5.5 1.6 .0 .0 12.5
22 20 20 14 4.5 L9 .0 .0 13.6

........ 20 O [ X 2 SR .0 O

Nore.—Stage-discharge relation affected by ice Oct. 24-31, Dec. 28-31, and Mar. 29 to Apr. 7; discharge
estimated. Braced figures give mean discharge for periods indicated.
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Monihly discharge of Flatwillow Creek near Flatwillow, Mont., for the year ending
September 30, 1926

Discharge in second-feet

Run-off in
Month acre-feet
Maximum | Minimum | Mean
(057114 36 9.5 22.0 1,350
NOVEMDEE — o e e 36 18 26.5 1,580
December.... 43 17 22.3 1,370
Mar.ch 21-31 31 20 25.1 548
pril_.______ 50 13 22.9 1,360
May._ .. 18 4.5 10.1 621
June..._. 5.5 0 1.56 93
B | 52 64 0 3.82 25
AVZUS o oo e mme 1.3 0 .11 6.8
3 0375) €111 R RN 3.
Septembe: 13.6 0 2.03 121

FLATWILLOW CREEK AT PETROLIA, MONT.

LocarioN.—In NE. ¥ sec. 25, T. 14 N., R. 28 E., 2 miles above junction with
Box Elder Creek, 1 mile south of Petrolia, Petroleum County, and 16 miles
southeast of Winnett, the nearest railway point.

DRAINAGE AREA.—650 square miles (measured on county map).

RECORDS AvAILABLE.—June 11, 1921, to September 30, 1926.

Gaee.—Chain gage on left bank; read by Faith R. Beck.

DiscEARGE MEASUREMENTS.—Made by wading or from bridge 1 mile below.

CHANNEL AND cONTroOL.—One channel at all stages, straight for 200 feet above
but curved sharply to right just below gage. Left bank high; right bank
low and covered with thick brush and trees. Control is gravel riffle; shifts
occasionally.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 2.02 feet
November 11 (discharge, 45 second-feet); no flow at various times.

1921-1926: Maximum stage recorded, 12.94 feet July 5, 1923 (discharge,
estimated 3,700 second-feet); no flow at various times.

Ice.—Stage-discharge relation a,ﬂ"ected by ice; observations discontinued during
winter.

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

ReaurnarioNn.—None.

Accuracy.—Stage-discharge relation changed during winter. Rating curve
used October 24 to December 21 is well defined above 10 second-feet and
poorly defined below; curve used March 21 to July 15 drawn parallel to old
curve through one discharge measurement. Gage read to even hundredths
once daily. Daily discharge ascertained by applying daily gage height to
rating table. Records prior to December 21 are fair; subsequent records poor.

The following discharge measurement was made:
April 17, 1926: Gage height, 1.49 feet; discharge, 16.5 second-feet.

Daily discharge, in second- feet, of Flatwillow Creek at Petrolia, Mont., for the year
nding September 30, 1926

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | July
... 15 14 12 0.8 0.0
2. 16 15 14 .8 .0
3 17 5.0 23 .8 .0
4 13 3.5 7.5 .8 .0
5 18 1 jeeeeaee 4.5 .8 Lo
6. 16 16 16 1.0 .4
T e ccmcaccacacccecarecmcaccwmneeseceamcen|am cmmmen 7 17 12 1.0 .0
8 3.0 1 14 1.0 .0

9. 23 15 14 .8 36

10 37 9.0 12 L0 12
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Daily discharge, in second-feet, of Flatwillow Creek at Petrolia, Mont., for the yea;'
ending September 30, 1926—Continued

Day Oct. | Nov. | Dec. | Mar. | Apr. | May | July

11 45 15 1.4 2.8
1 ecceccecmeeececacecmememe—————————————— 35 13 1.2 1.8
b 15 17 1.4 .2
14 13 1.4 .0
15 13 14 .4 .0
186, ceae] 12 14 22 .2

17 1 7.0 16 2

18, 11 [ 3% 20 PR, 16 .2

19. 12 17 16 .1

20 12 18 |eeemeee 16 .1

21 3.5 19 2.8 18 [ | I PR,
22 6.0 9.5 12 [ | 1 PR,
23, b ) N SO, 16 9.5 [1 1) PR,
P 00| 12 |........ 16 10 [ N
25 60| 13 |cocoo.. 16 3.8 [ PR,
26, — 7 16 2.8 0 feeeeeeee
27 -- 10 26 2.8 4 feeaaean
28..... 13 26 2.2 .4 -
29, 13 14 1.4 .2 -
30 13 16 .8 .1 -
31 13 ) U S PO, .0 .. -

Note.—Creek dry or at pool stage Oct. 1-24, May 21-26, May 31 to July 4, July 7, 8, July 14 to Sept. 30.
No record obtained Dec. 22 to Mar. 20 on account of ice.

Monthly discharge of Flatwillow Creek at Petrolia, Mont., for the year ending Sep-
tember 30, 1926

Discharge in second-feet

Run-off in
Month acre-feet

Maximum | Minimum | Mean

October. 0.0 2.42 149
November. . 45 3.0 15.1 808
December 1-21 19 3.5 13.0 514
March 21-31 26 2.8 15.7 352

2% .8 1.1 660
May. - 14 .0 .53 33
BLE . 36 .0 1.75 108

MILK RIVER BASIN
SOUTH FORE OF MILK RIVER NEAR INTERNATIONAL BOUNDARY

LocaTtioN.—In NW. ¥ sec. 29, T. 37 N., R. 9 W., at Richard Croff 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).

REcCORDS AvarLaBLE.—April 28, 1905, to September 30, 1926.

Gage.~—Stevens continuous water-stage recorder on left bank.

DiscaARGE MEASUREMENTS.— Made from cable 300 feet above gage or by wading.

CHANNEL AND CONTROL.—Bed composed of clay and small boulders. Banks
high and not subject to overflow except during extreme floods.

EXTREMES OF DISCHARGE.—Maximum discharge during year, estimated 250
second-feet April 13; minimum stage, 1.27 feet August 19 (discharge, 0.1
second-foot).

1905-1926: Maximum stage recorded, 15.4 feet June 6, 1908, deter-
mined from high-water marks; flood width, 850 feet; flood cross section,
about 2,600 square feet (discharge not computed); no flow August 1-8
and August 18 to September 2, 1919.
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Ice.—Stage-discharge relation seriously affected by ice.

Diversions.—None.

RecuraTioNn.—None.

Accuracy.—Stage-discharge relation not permanent, affected by shifting control
and by ice. Rating curve used during October is well defined; curve used
March 14 to September 30 is well defined between 10 and 60 second-feet.
Operation of water-stage recorder satisfactory except from April 11-25.
Daily discharge ascertained by applying to rating table mean daily gage
height determined by inspection of recorder graph. Shifting-control
method used October 1-31 and April 28 to September 30. Records good
except during estimated periods, for which they are fair.

CooperaTiON.—Station maintained in cooperation with the Dominion Water
Power and Reclamation Service, Department of the Interior, Canada.

Discharge measurements of South Fork of Milk River near international boundary,
during the year ending September 30, 1926

Gage Dis- Gage Dis- Ga; Dis-
Date heiﬁat charge Date height | charge Date height | charge
Sec.ft. Feet | Sec.-ft.
38.8 || May4....__.... 1.66 2£ 7
15.3 1. 56 13.9
39.5 1.82 41.4
37.4 1.65 19.1

a Discharge estimated.

Daily discharge, in second-feet, of South Fork of Milk River near tnternational
boundary, for the year ending September 30, 1926

Day Oct. | Mar. | Apr. | May | June | July | Aug. | Sept.
31.8 11.0 30.3 8.7 7.2 1.2 0.5
34.3 1.0 30.3 8.7 8.7 1.2 .5
42.7 1.0 30.3 9.3 9.8 L7 .8
45.7 10.4 30.3 8.1 11.0 L9 .6
53.3 10.4 314 7.6 9.3 L9 Lo
61.1 R 9.8 3.4 6.7 7.2 19 L5
53.3 55 8.7 3L4 5.8 6.7 2.2 9.8
44.2 8.7 326 5.0 13.1 19 30.3
45.7 6.7 31.4 4.7 1.2 19 4.7
75.0 58| 314 3.9 6.7 2.2 16.2
79.0 60 34,9 4.3 5.4 2,2 25.8
70.0 200 43.3 4.3 3.9 2.4 30.3
63.0 250 40.9 4.7 3.0 L9 26.9
7.0 26.9 | 200 34.9 8.7 3.0 L1 17.0
64.0 22,6 80 30.3 15.3 2.7 .8 12.4
58.0 28.0 80 23.6 45.7 2.4 .6 1.7
58.0| 26.9| 100 19.7| 40.9 L9 .6 13.8
5.7 314 90 19.7 34.9 1.9 .5 17.0
45,7 30.3 80 18.7 34.9 19 .1 17.0
39.9 3L4 80 17.0| 48.2 1.9 .3 18.7
39.9 33.7 80 16.2 53.0 .8 .5 19.7
38.4 37.3 70 13.1 48.2 .6 .5 2.8
42,7 38.5 60 12.4 31.4 .6 .8 21.6
4.2 42,1 50 13.8 24.7 .4 .5 13.8
37.0 33.7 50 15.3 19.7 .3 .5 18.7
29.3 29.1 36.1 13,8 18.7 .3 .5 22.6
28.2 22.6 34.9 12.4 15.3 .4 .6 22.6
28,2 14.5 34.9 1.7 11.0 .4 .6 20.7
20.3 4.5 32.6 9.8 9.3 .8 .6 216

30. 28,2 13.1 314 9.3 6.7 L0 .8 19.7
31 26.1 12.4 9.0 1.2 B 3 .

Note.—Stage-discharge relation affected by ice Oct. 25-31; discharge estimated. No record Nov. 1 to
Feb. 28. Discharge estimated Mar. 1-13; braced figure gives mean discharge for period indicated. Dis-
charge estimated by comparison with flow of adjacent streams Apr. 11-25.
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Monthly discharge of South Fork of Milk River near international boundary, for the
year ending September 30, 1926

Discharge in second-feet
Month Ra%?:fge?
Maximum | Minimum | Mean
October. 79 26.1 47,1 2,900
Mareh. oo eeeceeaaa 55 12,4 38.8 2,390
April 250 5.8 59.8 3, 660
May 43.3 9.0 23.6 1, 450
June_ 53 3.9 18.3 1,000
July.. 13.1 .3 3.93 242
A 2.4 .1 111 68
September. —— 30.3 .5 16.0 952

MILK RIVER AT MILK RIVER, ALBERTA

LocatioNn.—In NE. ¥% sec. 21, T. 2 N,, R. 16 W. fourth meridian, at Milk River,

" Alberta.

DRAINAGE AREA.—1,104 square miles (measured by ergineers of Department of
the Interior, Canada).

RECORDS AVAILABLE.—During open-water season July 1, 1909, to December 31,
1911; complete records January 1, 1912, to September 30, 1926. Prior to
October 1, 1920, maintained by Department of the Interior, Canada.

GaeE.—Stevens continuous water-stage recorder on left bank. A chain gage on
railroad bridge, 1,000 feet upstream, and set at an independent datum is read
during winter when water-stage recorder is not in operation.

DiscHARGE MEASUREMENTS.—Made from traffic bridge above gage or by wading.

CHANNEL AND CONTROL.—Bed of stream composed of sand and gravel. Right
bank high, clean, and subject to overflow at extreme stages. Left bank low.
Control shifting. -

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.30 feet at
9 p. m. June 20 (discharge, 770 second-feet) ; minimum stage, 1.07 feet April 1
(discharge, 23 second-feet, stage-discharge relation affected by ice).

1909-1926: Maximum stage recorded, 8.50 feet February 17, 1916 (dis-
charge, 3,467 second-feet); no flow January 19 to March 8, 1922, and Decems
ber 12, 1922, to March 15, 1923.

Ice.—Stage-discharge relation affected by ice.

ReauLaTION.—Flow increased by water from St. Mary Canal during 1rrigation
season.

Diversions.—Nore of importance.

Accuracy.—Stage-discharge relation not permanent; affected by ice and by a
change in control during winter. Rating curve used October 1-26 is fairly
well defined; curve used April 11 to September 30 is well defined below 600
second-feet. Rating curve used for chain gage October 27 to March 26
and March 31 to April 10 is fairly well defined. Operation of water-stage
recorder satisfactory October 1-26 and April 11 to September 30. Daily
discharge for open-water periods ascertained by applying to rating tables
mean daily gage height determined by inspection of recorder graph or by
applying daily chain gage readings to rating table. Shifting-control method
used October 1-13. Open-water records good; winter records fair.

CoOPERATION.—Station maintained in eooperation with the Dominion Water
Power and Reclamation Service, Department of the Interior, Canada.
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Discharge measurements of Milk River at Milk River, Alberia, during the year
ending September 30, 1926

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height
Sec.f. Feet | Sec.ft. Sec.t.
90 2.66 | 4% 144
85 2.68 441 116
34.5 2,50 387 284
89 80 418 45.1
60 2,96 557
366 278 | 495

e Btage-discharge relation affected by ice.

Measurement referred to chain gage.

Daily discharge, in second-feet, of Milk River at Milk River, Alberia, for the year
ending September 30, 1926

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
567 84 | 81 72 34.8 | 84 23.0] 3566 412 | 490 204 | 110
551 90 | 7 69 38.4| 88 24.0) 356 | 417 505 166 | 119
546 81| 76 65 42,0 | 82 37.2| 390 422| 500 147 | 115
541 4179 61 47.86 ) 76 34.8 412 422 500 137 ) 128
530 70| 91 60 52 69 37.2| 422 412 490 123 | 147
520 72| 7 58 55 88 39.6 426 399 495 117 | 199
510 72 | 109 56 58 111 44.8 431 | 390 490 115 | 222
510 74 | 100 55 61 137 65 431 | 386 518 19 | 222
480 76 | 109 53 65 95 89 431 381 510 144 | 252
452 77 | 120 52 61 145 69 440 381 475 142 | 269
310 86 | 100 50 58 104 108 401 381 465 126 { 292
258 86 | 130 49.0 | 53 91 332 440 | 394 465 119 | 365
239 95 | 140 47.6 | 50 65 | 480 4261 408 | 460 112 | 338
238 77 | 109 46.2 | 49.0 58 | 300 431 445 | 458 112 | 232
225 89| 46,2 | 44.8| 49.0| 58 174 40| 473 460 110 | 190
202 102 | 74 42.0 | 47.6 | 106 108 450 490 | 465 12| 178
165 104 | 91 37.21 46.2| 72 99 465 495 470 112 | 159
150 104 95 34.8 | 49.0 | 63 97 480 500 | 470 110 | 142
138 102 | 65 34.8 | 50 60 86 480 580 | 475 110 | 106
138 93 49 34.8| 83 53 72 473 687 485 104 82
129 88| 39.6( 348 | 56 35 66 463 634 483 104 57
122 1091 36.0 | 34.8 | 56 52 121 4656 565 485 137 55
118 76| 39.6 | 34.8 | 60 52 248 465 535 455 90 61
113 76| 47.6 34.8 | 61 76 288 480 530 | 440 84 74
110 741 61 34.8! 69.0 67 311 495 520 431 95 66

90 72 67 34.8| 76 60 | 336 495 510 | 426 86 53
74 72| 67 34.5 | 82 55 352 500 500 { 426 84 53
40 70| 67 34.8 | 88 64 348 455 490 | 431 86 48.0
60 671 72 34.8 ..., 49,8 | 3582 422 485 408 82 46. 5
82 651 77 34.8 |..aoe.e 23.8 | 348 408 490 34 88 48.0
80 |. 74 34.8 26,2 |occaeoe 412 | 229 101 ool

Nore.—Stage-discharge relation affected by ice Oct. 26 to Mar. 10 and Mar. 26 to Apr, 9; discharge esti-
mated from a study of gage heights, five discharge measurements, weather records, and observer’s notes

concerning ice.

Monthly discharge of Milk River at Milk River, Alberta, for the year ending Sep-

tember 30, 1926

N : nd-f
Month Discharge in second-feet Run-off in
Maximum | Minimum | Mean | 3cre-feet

October. ———- - - 567 40 287 16, 400
November. - .coooooooooooae 109 65 82.6 4,920
December.... - . 140 36 79.5 4,890
JANUALY < eecemmcrmmccmeceeccemricemeeuema e mmmaan o] 72 34.5 45.3 2, 790
February_.... JPIN - 88 34.8 55.9 3,100
March. 145 23.8 73.7 4, 530
2% 3 ¢ 1 N 480 23.0 176 10, 100
AY < e e ccce e cm e e mm e e 500 356 441 27, 100
Jupe........ - 687 381 471 , 000
L ) S SR 515 220 458 28, 200
August. oo e mmmmem—m———— a—- 204 82 115 7,070
September. .. .ooooooon emmmmc—cam————— c—— 365 46.5 147 8, 160

The Fear. .. e aaaccccnammaccmaean 687 2.0 202 118, 000
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MILK RIVER AT EASTERN CROSSING OF INTERNATIONAL BOUNDARY

Locarion.—In NE. Y sec. 6, T. 37 N., R. 9 E., at eastern crossing of interna-
tional boundary, 30 miles north of Rudyard, Hill County, Mont., and 37
miles south of Manyberries, Alberta.

DRAINAGE AREA.—2,514 square miles (measured by engineers of irrigation branch,
Department of the Interior, Canada).

RECORDS AVAILABLE.—April 1, 1918, to September 30, 1926. From August 7,
1909 to 1912, maintained by irrigation branch, Department of the Interior,
Canada. .

Gaoer.—Stevens continuous water-stage recorder on left bank; inspected by Rob-
ert. L. Connor. Zero of gage is 2,698.92 feet above sea level.

DisCHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNBL AND CONTROL.—A bar composed of heavy boulders, gravel, and sand
makes a decided riffie at medium and low stages; shifts frequently.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.71 feet at
2 a. m. June 23 (discharge, 817 second-feet); minimum stage, 0.73 foot
April 2 (discharge, from current-meter measurement, 37 second-feet).

1909-1926: Maximum stage recorded, 9.60 feet April 9, 1917 (discharge,
4,860 second-feet); no flow August 3-17, 22, 23, 1914, February 1 to March
13, 1922,'and March 1-5, 1923.

Ice.—Stage-discharge relation affected by ice.

Diverstons.—None.

REeauLaTioN.—Natural flow was increased about 96,500 acre-feet by water from
St. Mary Canal during the irrigation season of 1926.

Accuracy.—Stage-discharge relation not permanent, affected by ice and by
shifting control. Rating curve applicable October 1-31 is well defined;
curve applicable April 9 to September 30 is well defined below 700 second-
feet. Operation of water-stage recorder satisfactory. Daily discharge as-
certained by applying to rating table mean daily gage height obtained by
inspection of recorder graph. Shifting-control method used October 1-26,
April 15 to June 17, and July 20 to September 30. Records good except for
estimated periods, for which they are fair.

CooprErATION.—Station maintained in cooperation with the Dominion Water
Power and Reclamation Service, Department of the Interior, Canada.

Discharge measurements of Milk River at eastern crossing of international boundary,
during the year ending September 30, 1926

Gage Dis- Gage Dis- Gage | Dis-
Date height | charge Date height | charge Date height | charge
Feet | Sec.ft. Feet | Sec.-ft. Feet | Sec.-ft.
«1.82 169 L12 114 || July 26. ceeeee 2.17 379
1.08 73 1. 58 187 | Aug. 26..co.... 120 114
.91 67 2,12 353 || Aug.28..cueo.n .97 82
.92 67 2.36 585
.73 37 2.22 499

e Stage-discharge relation affected by ice.
63020—30———6



76 SURFACE WATER SUPPLY, 1926, PART VI

Daily discharge, in second-feet, of Milk River at eastern crossing of iniernational
boundary, for the year ending September 30, 1926

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

1 683 346| 82| 503 306 87

2 635 = 330 | 390 205 89

3 594 330 | 382 162 91

4 594 342 | 382 12| 142 91

5 I a7 60| 338| 382| 605] 119 93
6 542 34| 3e8| 593 83

A 537 377 350 575 100

F I, 531 386 | 346 | 551 85 106

9 531 08| 38| 342| 518| 128 110

10 542 (10100 08| 3%0| 36| 523 150

548 121 395| 350 | 687 80 431

537 L2010 96| 404| 377| 545 330

461 |20 00| 400| 390| 534 96 396

304 10| 39| 48| 518 85 330

o 205 305| ar5| 528 72 408

492 oo, 418| 395| 496 | 534 79 445

368 27| 48| 51| 523 7 87

329 193] 450 563] 512 93 241

265 157 470| 605| 518 229

28 18| 475) 650 4851 1; 208

206 02| 490 691 475 184

189 85 485| 740 89 157

162 72 475| Tar| 470 85 130

157 62| 65| 657 450 95 115

145 50| 465 664| 408| 109 101

133 5 o08| 470| er7] 37| 108 87

130 23| 470 31| 346 o1 79

126 200 455, 81| 334 83 70

122 334 | 40| 557| 322 81 70

118 346 | 465| 605| 334 81 59

m |l | 400 ). 334 [

NoTe.—Gage-height record missing Oect. 27-31, Mar. 21 to Apr. 8, Aug. 24-25, and Sept. 25; discharge
estimated. Braced figures give mean discharge for periods indicated.

Monthly discharge of Milk River at eastern crossing of international boundary, for
the year ending September 30, 1926

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

St mlm] e e

arc] N P @ 5
April_____ 418 59 150 8,930
May 490 330 415 25, 500
June.. - 747 342 503 29, 900
July.... 612 322 497 30, 600
August...._ 306 72 110 6, 760
BePtOIRber o e e e v ma——————— 445 59 178 10, 600

s Estimated.

NORTH FORK OF MILK RIVER ABOVE ST. MARY CANAL, NEAR BROWNING, MONT.

Locarion.—In SW. % sec. 16, T. 37 N., R. 11 W., on Blackfeet Indian Reserva-
tion, 1% 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).

RECORDS AvaILABLE.—June 20, 1921, to September 30, 1926. Records obtained
at this station only during period when St. Mary Canal is in operation.
Gaae.—Stevens continuous water-stage recorder installed in box shelter on left

bank.



MILK RIVER BASIN 77

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—One channel at all stages. Banks high; not subject
to overflow. Control is gravel bar; subject to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.06 feet at
10 a. m. June 20 (discharge, 30.4 second-feet); minimum stage, 0.65 foot at
5 p. m. August 4 (discharge, 7.9 second-feet). )

1921-1926: Maximum stage recorded, 2.65 feet June 7, 1924 (discharge,
168 second-feet); minimum stage, 0.59 foot September 22, 1922 (discharge,
7.3 second-feet).

DiversioNs.—None.

REGULATION.—None.

Accuracy.—Stage-discharge relation not permanent; affected by shifting con-
trol. Observations discontinued during ice period. Rating curve appli-
cable October 1-11 is well defined; curve applicable April 15 to September 30
is fairly well defined by six discharge measurements and direction of for-
mer curve. Operation of water-stage recorder satisfactory October 1-11,
April 21 to May 1, May 8-29, June 17-27, July 7-14, August 4-7, 13-24,
and September 4-7. Observer’s readings to hundredths once daily for
remainder of period. Daily discharge ascertained by applying to rating
tables daily or mean daily gage height determined by inspection of recorder
graph. Shifting-control method used April 15 to May 6 and June 1 to
September 11. Records fair.

CoOoPERATION.—Station maintained in cooperation with the Dominion Water
Power and Reclamation Service, Department of the Interior, Canada.

Discharge measurements of North Fork of Milk River above Si. Mary Canal, near
Browning, Mont., during the year ending September 30, 1926

Date Gage Dis- Date Gage Dis- Date G

age | Dis-
height | charge height | charge height | charg
Feet | Sec.-ft. Feet | Sec.-ft.
0.87 17.8 0.70 9,0
.75 15.1 .79 15.2
.73 12.3
.72 2.1

Daily discharge, in second-feet, of North Fork of Milk River above St. Mary Canal,
near Browning, Mont., for the year ending September 30, 1926

Day Oct. | Apr. | May | June | July | Aug. | Sept.
1 19.4 13.3 1 1L5 9.9 9.5 13.3
2 19.4 3.8 1L5| 1L 9.5 14.2
3 19.4 fooemeenn 13.81 11| 11.5 9.5 14.2
S 19.4 |ooooon 1831 1L1f| 1L1 8.3 12.9
5 19.4 A B3| 1.1} 1Ll 8.7 12.9
B e e mma e mc e meae 19.4 | oo. 13.3 10.7| 10.3 9.1 15.7
7 19.4 129 107 1L1 9.1 21.2
8 18.8 1241 10.7{ 12.9 9.5 20.0
9 18.8 foeoceeen 12,4 10.7 12.0 9.5 16.5
10 e e mm e mem 18.8 fovecmene 14.7] 10.7| 103} 1L1 12.9
L S 188 6.7 10.7 99| 107 12.9
O A 14.2| 10.3 9.5 9.9 14.0
L RN R [, 12,9 10.3 9.5 9.1 15.0
14 . R 124 10.7 9.5 9.5 16.0
15 IR I 20.6| 120! 10.7 9.5 9.9 17.0
N I, 20,0 120! 1L5 9.5| 10.3 18.0
AN 13.0| 12.0f 1.5 9.5 129 19.0
SRR FRN 10.0] 12.4{ 13.3 9.5| 13.3 20.0
19, 10.0 | 12.4| 20.0 9.5 12.9 19.0
20. o1 1201 29.0 9.9 1L5 17.0
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Daily discharge, in second-feet, of North Fork %[ Milk River above St. Mary Canal,
near Browning, Mont., for the year ending September 30, 1926—Continued

Day Qct. | Apr. | May | June | July | Aug. | Sept.
17.8 11.5 20.0 9.9 1.1 17.0
16.7 11.5 12.9 9.9 10.3 18.0
16.7| 1L56| 129 9.9/ 103 18.0
15.7 12.9 1.1 9.9 0.9 21.¢
15.7 12.4 1.5 9.9 10.3 18.0
14.7 12,0 115 9.5 10.3 16.0
14.7 12.0 9.9 9.5 10.3 15.0
15.2 12.0 9.9 9.5 10.7 15.2
14.2 115 9.9 9.5 10.7 15.0
13.8| 12.0 9.9 9.5 10.7 15.0

.-l 1220 9.5 105 |ocecaans

Nortg.—Gage-height record missing Apr 16-20, June 5, Aug. 8,9, Sept. 9, 12-27, 20, 30; discharge estimated
by comparison with flow for station at international boundary Apr. 16-20, by comparison with flow for
station on South Fork of Milk River Sept. 12-27 and 29-30, and by interpolation June 5, Aug. 8, 9, Sept. 5.

Monthly discharge of North Fork of Milk River above St. Mary Canal, near Browning,
Mont., for the year ending September 30, 1926

Discharge in second-feet
Run-off in
Month acre-feet
Maximum | Minimum | Mean
19.4 18.8 19.2 419
20.6 10.0 15.2 482
16.7 115 12.7 781
29.0 9.9 125 744
12,9 9.5 10.1 621
13.3 8.3 10.3 633
21.2 12.9 16.3 970

NORTH FORK OF MILK RIVER NEAR INTERNATIONAL BOUNDARY

LocarioN.—In NE. ¥ sec. 11, T. 1, R. 23 W. fourth meridian, 300 yards.above
highway bridge at Peters ranch, 18 miles-east of Kimball, Alberta, and 2
‘miles north of international boundary.

DRAINAGE AREA.—101 square miles (measured on topographic maps).

RECORDS AVAILABLE.—January 1, 1913, to September 30, 1926. July 21, 1909,
to December 31, 1912, station was maintained by irrigation branch of the
Department of the Interior, Canada, in NE. ¥ sec. 13, T. 1, R. 23 W. fourth
meridian, about 2 miles downstream; May 6, 1911, to December 31, 1912,
station was maintained at Alexander Dubray ranch, 2 miles south of inter-
national boundary.

GaGe.—Water-stage recorder on left bank; inspected by Charles Barnett. Chain
gage read for periods when water-stage recorder was not in operation.

DISCHARGE MEASUREMENTS.— Made by wading, from cable, or from highway bridge.

CHANNEL AND CONTROL.—Bed of stream at gage and principal control composed
of clay and small boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.15 feet Octo-
ber 1 and 3.07 feet June 20 (discharge, 544 second-feet) ; minimum stage, 1.17
feet April 3—4 and 18-19 (discharge, 10.6 second-feet).

1909-1926: Maximum stage recorded, 4.14 feet May 8, 1920 (discharge,
1,070 second-feet) ; minimum discharge, 5.5 second-feet February 11, 1916;
(stage-discharge relation affected by ice).

Ioe.—Stage-discharge relation affected by ice; observations discontinued during
winter. -

Diversrons.—None.
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ReeuratioN.—Discharge partly regulated by flow of St. Mary Canal. During
the irrigation season of 1926 a total of 96,500 acre-feet was turned into river
above station

Accuracy.—Stage-discharge relation changed during winter. Rating curves for
water-stage recorder and for chain gage are well defined. Mean daily gage
heights determined from recorder graph by inspection March 24 to May 10,
May 20 to June 9, June 14 to Augus<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>