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SURFACE WATER SUPPLY OF MISSOURT RIVER BASIN, 1940

SCOPE OF WORK

This volume 1s one of a serles of 14 reports presenting results of measurements of stage
and flow made on streams, lakes, and reservolrs in the United States durlng tYe water year
ending September 30, 1940. The work was begun in 1888 in connectlon with spezial studles
relating to irrigation. Measurements of the flow of streams and of the stage and contents
of lakes and reservolrs have been made at about 8,800 gaging statlons in the United States
and also ab many gaging stations in Alaska and Hawail. In July 1940, 4,760 gaging statlons
were being malntalned by the Geological Survey and cooperating organlzations. Mlscellane-
ous discharge measurements were made at many other points.

In the execution of the work many State and private organizations have cooperated,
elther by furnishing data or by assisting in collecting data. Cooperation of the first
kind 1s acknowledged in comnectlon with the descriptlon of each station affec%ed; coopera-
tlon of the second kind 1s acknowledged on page 9.

DEFINITION OF TERMS

The unlts in which stream-flow data are presented in this report and other terms used
herein are defined as follows:

"Second-feet" 1s an abbreviation for "cublc feet per second." A second-foot is the
rate of discharge of a stream whose channel is 1 square foot In cross-sectional area and
whose average veloclty 1s 1 foot per second.

"Second-feet per square mile" is the average number of cublc feet of water flowing per
second from each square mile of area drained, on the assumption that the run-off is dis-
tributed wniformly both as regards time and area.

"Run-off in Inches" 1s the depth to which an area would be covered 1f all the water
draining from it in a glven period were uniformly distributed on its surface. It 1s used
for comparing run-off with rainfall, which is usually expressed in inches.

An "acre-foot" 1s the quantity of water required to cover an acre to the depth of 1
foot and 1s equlvalent to 43,560 cubic feet. The term is commonly used 1n connection with
storage for irrigation.

"Second-foot~day" 1s the volume of water represented by a flow of 1 second-foot for 24
hours. It is equivalent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons and
represents a run-off of 0.0372 inch from one square mile.

"Stage-discharge relation" 1s an abbreviation for the term "relation of gage height to
discharge.”

"Control" is a term used to designate a feature below the gage that deflnes the stage-
discharge relatlon at the gage. Thls feature may be a natural section, a reach of the
channel, or an artificlal structure.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, messurements of
discharge, and general informatlon used to supplement the records of stage an¢ discharge
1



2 EXPLANATION OF DATA

measurements in determining the daily flow. The records of stage are obtainid either from
direct readings on a nonrecording gage or from a water-stage recorder that gives a con-
tinuous record of the fluctuations. Measurements of discharge are made with a current
meter by the general methods outlined in standard textbooks on the meésureme*lt of river
discharge. Typical structures in use at gaging stations are shown on plate 1.

Rating tables glving the discharge for any stage are prepared from the discharge meas-
urements. The application of the mean dally gage height to these rating tables gives the
mean daily discharge, from which thé monthly and yearly mean discharge are computed.

For most of the gaging stations in the area covered by this report the data presented
comprise a description of the station, a table showing the daily discharge of the stream,
and a table of monthly and yearly discharge and run-off. Skeleton rating tables are pub-
lished except for those stations whose daily discharge for the greater part of the year
was determined by the shifting-control method, the slope method, or other spscial methods.

The description of the station gives the type of gage, its latitude and lengitude
determined from the best available maps, and information in regard to diversions that
decrease the flow at the gage, artificial regulation from pondage or storage, and the
accuracy of the records. Under "Average discharge" is glven the average discharge for the
nmumber of years indicated. It 1s given only for stations for which there ars 10 or more
complete years of record. Under "Extremes" are given the maximum discharge and gage
height; the minimum discharge if there is little or no regulaticn; the minimmn daily
discharge 1f there 1s extensive regulation (also the minimum discharge 1f ussful); and the
minimum gage height (unless it is of no importance). Unless otherwise qualified, the
maximum discharge corresponds to the crest stage, obtained by use of a water-stage re-
corder or a nonrecording gage read at the time of the crest. Likewlse the minimum dis-
charge represents the lowest stage, unless otherwise qualified. The peak discharge for
the year with the time of its occurrence is given below the table of monthly discharge for
some stations. Selected lower peaks are also given if the peak discharge ex:eeded the
mean discharge for that day by more than 10 percent. This supplementary information is
generally not given for stations having drainage areas of less than 10 squars miles or
more than 10,000 square miles.

The table of daily discharge gives, for stations equipped with nonrecording gages, the
discharge in second-feet corresponding to once-daily readings of the gage or the mean of
twice-daily readings. For flashy flcods the mean daily discharge is determined from gage-
helght graphs based on gage readings made once or twice daily or oftener, as stated in the
station description. For stations equipped with water-stage recorders, excedt those on
streams subject to sudden or rapid fluctuation, the table gives the dischargs correspond-
ing to the mean daily gage height. For stations subject to such fluctuation the mean
daily gage height may not indicate the true mean dally discharge, which must be obtained
by averaging the discharge for intervals of the day or by using the discharge integrator,
an instrument for obtaining the mean daily discharge from a continuous gage-height graph
and containing as an essential element the rating curve of the station.

At some gaging stations the stage-discharge relation is affected by backwater from
reservolrs, tributary streams, or other sources, which necessitates the use of the slope
or fall in a reach of the stream as a factor in the determination of discharze. Infor-

mation requisite for determining the slope or fall is obtained by means of aun auxiliary
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gage set at some distance from the base gage. The auxiliary gage, if one is used, is
described under "Location.® At soms stations the stage-discharge relation 1s affected by
changing stage, and for them the rate af change of stage is used as a factor in the deter-
mination of discharge.

At most gaglng stations in the northern part of the United States and at some in the
mountainous regions of other parts the stage-discharge relation is affected by ice during
the winter, whi¢h makes it impossible to compute the discharge in the usual mammer. Dis-
charge for perlods of ice effect 1s computed on the basis of occasional winter discharge
measurements and gage heights, consideration being given to the available information on
temperature and precipitation, notes by gage observers and engineers, and comparable
records of discharge for stations In the same or nearby basins. The days included in the
pericds of ice effect and the days during the winter period on which discharge measure-
ments were made are indicated in the table by symbols referring to footnotas.

In the table of monthly discharge the column headed "Second-foot-days" gives the sum
for each month of the figures for that month given in the table of dally d scharge. The
column headed "Maximm" gives the maximum daily discharge and not the instantaneous dis-
charge when the water surface was at crest stage. Likewise, in the column headed "Minimum"
the quantity given is the minimum daily discharge. The column headed "Mean" gives the

average flow in cubic feet per second during the month.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanenc;s of the stage-
discharge relation and (2) the accuracy of observation of stage, measurements of flow, and
interpretation of records.

The station description gives a statement in regard to the general accuracy of the
records. "BExcellent" indicates that, in general, the dally records are ac-urate within
5 percent; "good," within 10 percent; "fair," within 15 percent; and "poor," within 20 or
a higher percent.

Yield at some stations as indicated by monthly means may vary widely from natural yleld,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation
due to artificial causes, or other factors. For such stations figures of "second-feet per
square mile" and "run-off in inches" are not published unless storage or d'version records
are Included indicating the extent of the regulation or diversion or unless satisfactory
adjustments can be made for changes in contents of reservoirs or for other changes in-
cident to use and control. Figures of second-feet per square mile and run-off in inches
are also omitted if the drainage area includes large noncontributing areas or if the
average annual rainfall over the drainage area 1s less than 20 inches.

Many gaging stations on streams in the irrigated areas of she United States are situ-
ated above most' of the diversions from those streams, and therefore the discharge recorded
does not show the water supply avallable for further development, as prior appropriations
below the station must first be satisfied.

The table of monthly discharge gives a general idea of the flow at the station. The
table of daily discharge allows more detalled studies of the variation in flow. It should
be borne in mind, however, that the observations in each succeeding year m:y be expected
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to throw new light on data previously published, and that greater degrees of refinement
in computations and records may be warranted with the increase in data and the use of
improved equipment.

PUBLICATIONS

The results of stream-flow measurements are now published annually in 14 pirts, each
part covering an area whose boundaries coinclde with natural drainage features as indicated
below:

Part 1. North Atlantic slope basins (St. John Rlver to York River).

2. South Atlantic Slope and eastern Gulf of Mexlco basins (James Rlver to
Misslssippi River).

3. Onhilo River Basin.

4. St. Lawrence Rlver Basin.

5. Hudson Bay and upper Mississippl River Basins.

6. Missourl River Basin.

7. Lower Mississippl River Basin.

8. Western Gulf of Mexlco basins.

9. Colorado River Basin.

10. The Great Basin.

1l. Paclfic slope basins in California.

12. Pacific slope basins in Washington and upper Columbia River Basin.

13. Snake Rlver Basin.

14. Pacific slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publicatlons of the Geological Survey contalning data in
regard to the water resources of the United States may be obtained or consulted as
explained below.

1. Coples may be purchased at nominal cost from the Superintendent of Documents,
Goverrment Printlng Office, Washington, D. C., who will, on application, furnish lists
glving prices.

2. Sets of the reports may be consulted in the libraries of the principal cities in
the Unlted States.

3. Sets are avallable for consultatlon in the local offices of the water-resources
branch of the Geological Survey as follows:

East of the Mississippl River:
Albany. N. Y., 526 Federal Bullding.
Asheville, N. C., 220 Post Office Bullding.
Atlanta, Ga., 5 North Rhodes Center.
Augusta, Malne, Statehouse.
Boston, Mass., 945 Post Office Bullding.
Charlottesville, Va., House B, Dawson Row, Unlversity of Virginla,
Chattancoga, Term., 442 Post Office Bullding.
College Park, Md., Engineering Bullding, University of Maryland.
Columbia, S. C., 119 United States Courthouse.
Columbus, Ohlo, 404 Engineering Experiment Station, Ohio State University.
Harrisburg, Pa., 490 Education Bullding.
Hartford, Conn., 225 Capitol Bullding, 410 Asylum Street.
Indlanapolis, Ind., 316 Federal Bullding.
Loulsville, Ky., 652 Federal Building.
Madison, Wis., 666 State 0ffice Bullding.
Montgomery, Ala., 507 Post Office Building.
Ocala, Fla., 302 Post Office Building.
St. Paul, Minn., 808 New Post Office Building.
South Charleston, W. Va., Armor Park School Building.
Trenton, N. J., 228 Federal Bullding. :
Urbana, I11., 14 Post Office Annex, Elm Street.

West of the Mississippl River: .
Austin, Tex., 300 State Highway Building.
Boise, Idaho, 429 Federal Bullding.
Denver, Colo., 230 Customhouse.
Fort Smith, Ark., 6 Post Qffice Building.
Helena, Mont., 408 Federal Bullding.
Honolulu, Hawail, 225 Federal Bullding.
Idaho Falls, Idaho, 204 Federal Buildlng.
Iowa City, Iowa, 508 Hydraullc Laboratory, University of Iowa.
Lincoln, Nebr., Room 1404, State House.
Los Angeles, Calif., G-31 Unlted States Post Office and Courthouse.
Portland, Oreg., 606 Post Office Bullding.
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Rolla, Mo., Missouri Geological Survey Bullding, Missouri School of Mnes
and Metallurgy.

St. Louis, Mo., 926 New Federal Butlding.

Salt Lake City, Utah, 303 Federal Building.

San Francisco, Calir., 465 Federal Office Bullding.

Santa Fe, N. Mex., 204 United States Courthouse.

Tacoma, Wash., 1100 Washington Building.

Topeka, Kans., 305 Federal Bullding.

Tucson, Ariz., 210 Post Office Building.

A list of the Geological Survey publications may be obtained by applying to the
Director, Geological Survey, Washington, D. C.
Records of flow of streams Iin the United States have been published In the reports
tabulated as follows:
Stream-flow data in reports of the Geological Survey
(A = Annual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of data Year

10th A, pt. 2 |Descriptive Information only.
11th A, pt. 2 |Monthly discharge and descriptive Iinformation...|1884 to Sert. 1890.

12th A, pt. 2 |...ed0ienenieeecencnnenans cetteserreeraseecsaes.s |1864 to Jure 30, 1891.
13th A, pt. 3 B0 ueetiieatonisaseinacronsaranceressannsas 1884 to Dec. 31, 1892.
1l4th A, pt. 2 Monthly discharge (long-time records, 18‘71 93).. 1888 to Dec. 31, 1893.
B 13l........ Descriptions, measurements, gage heights, and 1893-94.

ratings.
16th A, pt. 2 |Descriptive information only.
B 140........ |Descriptions, measurements, gage helghts, 1895.

ratings, and monthly discharge (also many
data covering earlier years).

Wll...oooonee Gage he%ghts (also gage helghts for earlier 1896.
years).

18th A, pt. 4 |Descriptions, measurements, ratings, and monthly{1895-95.
dischz)xrge (also similar data for some earlier
years).

Wis....ooo.s Descriptions, measurements, and gage heights of |1897.

streams east of the Mississippl River and
M%ssouri River and tributaries above Kansas
River.
W16......... |Descriptions, measurements, and gage heights of |1897.
streams west of the Misslssippl River except
Misscuri River and tributaries above Kansas
River.
19th A, pt. 4 |Descriptions, measurements, ratings, and monthly|1897.
discharge falso some long-time records).
W27..... «... |Measurements, ratings, and gage heights of
streams east of the Mississippi River and
Missouri River and tributariles.
WaB......... Measurements, ratings, and gage heights of 1898.
streams west of the Mississippi Rlver except
Missouri River and tributaries.
20th A, pt. 4 [Monthly discharge (also for many earller years).|1898
W 35 to 39... |Descriptions, measurements, gage helghts, and 1899.

ratings.
21st A, pt. 4 |Monthly d1SCharge..c.ecveerceerrrroeeceannans ..|1899.
W 47 to 52... |Descriptions, measurements, gage heigm;s, and” 1800.
ratings.
22d A, pt. 4 |Monthly GISCharge......ccievresonccnererccncnsen 1900.
W 65, 66..... |Descriptions, measurements, gage heights, and 1901.
ratings.
W7.iiaeennn Monthly GI1SChArge. ..o vnrrneereencennansansnnn 1901.

Note.- Reports containing records for years after 1901 are given in table on page 6,

The table on the following page gives, by years and drainage basins, the numbers of
the papers on surface water supply published from 1899 to 1940. The data for any par-
ticular station will, in general, be found in the reports covering the years during which
the station was maintained. For example, the data for 1910 to 1920 for any station in the
area covered by part S.a.re published in Water-Supply Papers 283, 303, 323, 353, 403, 433,
453, 473, 503, which contain records for the Chio River Basin for those yeers.

The records at most of the stations discussed in these reports extend over a series of
years. Miscellaneous measurements at many points other than regular gaging stations have
been made each year and are published under "Miscellaneous discharge measurements" at the
end of each report, the streams and points of measurement listed appearing in the same
relative order as the streams and gaging stations in the body of the report. An index of
the records obtained prior to 1904 has been published in Water-Supply Paper 118.
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From time to time reports have been published that are compilations of records for
various areas, usually a single State or drainage basin. These reports contain records
previously published (some of which have been revised), as well as some resords not con-
tained in the annual series of water-supply papers. The following table gives the numbers
and titles of these reports, arranged in alphabetical order by States and drainage basins.

Reports containing compilation of discharge by States and drainage basins

Watggpg:}pply 833?11';5 State or drainage basin and title
STATE

107 1903 | Alabama, Water powers of, with an appendix on stream measurements
in Mississippi.

298 1912 | California, Water reeources of, part 1, Stream measurements in
Sacramento River Basin.

299 1912 | California, Water resources of, part 2, Stream measurements in San
Joaquin Rlver Basin.

300 1912 | California, Water resources of, part 3, Stream measurements in the
Great Basin and Pacific coast river basins.

447 1918 | California, southern, Surface water supply of Pacif‘c slope of.

597-E 1927 | California, Surface water supply of Sacramento River Basin.

636-D 1927 | California, Surface water eupply of San Joaquin River Basin.

626-E 1927 | California, southern, Surface water supply of Pacif‘c slope basins
in.

837-A 1927 | California, Surface water supply of minor San Francisco Bay, north-
ern Pacific, and Great basins in.

74 1900 | Colorado, Water resources of.

197 1905 | Georgla, Water resources of.

415 1915 | Massachusetts, Surface waters of.

230 1906 | Nebraeka, Surface water supply of.

370 1910 | Oregon, Surface water supply of.

850 1937 | Texas, Summary of records of surface waters of.

424 1916 | Vermont, Surface waters of.

492 1919 | Washington, Summary of hydrometric data in.

870 1935 | Washington, Summary of records of eurface waters of.

469 1921 | Wyoming, Surface waters of, and their utilization.

DRAINAGE BASIN

395 1914 | Colorado River (Ariz., Colo., N. Mex., Utah, Wyo.) and its
utilization.

617 1927 | Colorado River, upper (Colo., Utah), and its utilization.

517 1920 | Great Salt Lake Basin, Water powers of.

618 1926 | Green River (Utah, Wyo.) and 1ts utilization.

198 1906 | Kennebec River Basin (Malne), Water resources of .

491 1917 | Milk River. (See St. Mary and Milk Rivers.

536 1920 Newl-’Kanawha River Basin (N. C., Va., W. Va.), Surface water supply
ol

279 1909 [ Penobscot River Basin (Maine), water resources of.

192 1906 | Potomac River Basin (D. C., Md., W.

358 1913 | Rio (1}rande Basin (Colo N N Mex., Tex ) Water resources of, 1888-

491 1917 St Mary and Milk Rivers (Mont. , Canada), Water sup»ly of.

109 1904 | Susquehanna River Basin (Pa., Md.), Hydrography of.

Records of discharge have been published also in State reports. Some of these are not
contained in the publications of the Geological Survey or are revisions of records pre-
viously published in its water-supply papers. The following table contains a list of

these reports.

State reports containing compllation of records of dischargze

State eﬁg%lur;g Report Issued by
Alabama..... 1915 |Bull. 17, Water powers of Alabama.... Geological Su-vey of Alabama.
Arkansas.... | 1928 [Stream-gaging report l............... Arkansas Geological Survey.
Connecticut: | 1926 |[Bull. 44, wWater rescurces of State Geologlcal and Natural

Connecticut. History Survey
DO....... | 19332 |5th biennial report........ wivevesss. | Connecticut 8 Ate Water
Commission.
Georgia..... | 1907 [Bull. 16, Water powers of Georgia.... Geological Survey of Georgla.
Do... 1920P |Bull. 38, Water powers of Georgla.... Do. .

a Includes records of monthly discharge In second-feet per square mile fir years 1912-33.
b Includes records for years 1907-18.



T yeal
records of daily and monthly dis-

charge are not included.

Note.- In addition to the records contained in the reports listed above, the following
Statés have 1ssued annual or biennial reports in which are contalned records of discharge:
California, Colorado, Connecticut, Idaho, Indiana, Missourl, Montana, Nebraska, New Mexico,
New York (also New York City Board of Water Supply), North Dakota, Oregon, Pennsylvania,
Utah, Washington, and Wyoming.

8 PUBLICATIONS
State reports containing compilation of records of discharge--Contlnued
State | onaone Report Issued by
'111n01s.... 1611 |Water resources of Illinois.......... Rivers and Lakes Commlssion.
Stream-flow data of Illinols........ . Division of Waterways.
Pub. 72, Surface water supply of Department of Conservation.
Indiana.
Pub. 112, Surface water supply of Do.
Indiana.
Stream-flow records of Iowa........ .. Iowa State Planning Board.
Surrace waters of Kansas.... Kanias Water Commlssion.
0.
Kansas State Board of
Agriculture.
Do.
Do.
Kentucky....|1920 Surrace waters of Kentucky .. Kentucky Geological Survey.
Minnesota...|1912 Wag?r-resources investigation of State Drainage Ccmmission.
nnesota
Missouri....|1926 |Vol. 20, 2d series, Water Resources Missouri Geological Survey
of Missouri. and Water Resources.
DOurrnnn. 19391 |Vol. 26, 2d series, Surface waters Do.
of Missouri.
Nebraska 1614 |[1st hydrographic report.............. Bureau of Water Fower, Irri-
gation, and Drainage.
DO.vunnnn 19281 |2d hydrographic report............... Do.
New Jersey..}1628 [Bull. 33, Surface water supply of Department of Conservation
New Jersey. and Development.
Do....... 19343 Special Report &, Surface Water State Water Policy
Supply of New Jersey. Commission.
New Mexico..|1925 |Surface water supply of New Mexico... | Office of the State Engineer.
North Caro- 1923 |{Bull. 34, Discharge records of North Department of Conservation
lina. Carolina Streams. and Development.
Do..... ..|1936K |Bull. 39, Discharge records of North Do.
Carolina streams.
Ohio........ 19211 [Bull. 73, Ohio stream flow.......... Engineering Experiment Sta~
. tion, Ohlo State University.
Do....... 1939™ | Bull. 200, Compilation of stream-flow | Department of Agriculture,
records of Ohio. Division of Conservation
and Natural Resources.
Oregon...... 1914 Bul%. 4, water resources of the State | Office of the State Engineer.
of Oregon.
Do....... 19240 |Bull. 7, Water resources of the State Do.
of Oregon.
DO v 19300 | Bull. 8, Water resources of the State Do.
of Oregon.
Do....... 1936P | Bull. 9, Water resources of the State Do.
of Oregorl.
Pennsylvania {1911 Report of the Water Supply Commission [ Water Supply Commission of
of Pennsylvania. Pennsylvania.
DOuevnns 19329 | Stream-flow records of Pennsylvania.. Department of Forests and
Waters.
Tennessee...[1924 |[Bull. 34, Water resources of Department of Education.
Tennessee.
DO..uennn 19307 |Bull. 40, Surface waters of Do.
Tennessee.
Utah........ 1905 |5th blennial report, State Engineer.. | Office of the State Engineer.
Virginia....|1827 |Bull. 31, Water resources of Conservation and Development
Virginia. Commission.
Washington..[1933 |Bull. 5, Monthly and yearly summaries | Department of Confervation
of hydrometric data. and Development.
Wisconsin...|1914 |{1lst report of Railroad Commission of Railroad Commissicn of
Wisconsin to Legislature on water Wisconsin.
powers.
DOwvvnnnn 1923° |2d report of Rallroad Commission of Do.
Wisconsin to Legislature on water
poWers.
¢ Includes records for years 1927-30. 1 Includes all avallable records prior to 1921.
d Includes records for years 1919-24. m Includes records far years 1902-33.
e Includes records for years 1924-28. n Includes records for years 1914-21.
f Includes records for years 1928-35. o Includes records for years 1924-30.
g Includes records for years 1935-39. p Includes records for years 1930-33.
h Includes records for years 1527-39. q Includes records for years 1928-32.
1 Includes records for years 1914-28. r Includes average weekly discharge for years
} Includes records for years 1928-34. 1920-30.
k Includes records for rs 1889-1936¢; s Includes records for years 1914-23.
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The reports listed In the foregoing tables contain the customary records of discharge
collected during tie systematic operation cf gaging stations. Detailed information on
the stage and discharge of many streams during major floeds has been included iIn speclal
reports on these floods published by the Geological Survey. The more recent of these
reports also contain other pertinent hydrologic Iinformation and analyses and compilations
of data relating to earlier noteworthy floods. The following list glves the numbers and
titles of these reports.

Water-Supply Title
Paper
88 The Passaic flood of 1902.
92 The Passaic flood of 1903.
96 Destructive floods in the United States in 1903.
147 Destructive floods in the United States in 1904.
162 Destructive floods In the United States In 1905.
334 The Ohio Valley flood of March-April 1913.
426 Southern California floods of January 1916.
487 The Arkansas River flood of June 3-5, 1921.
488 | The floods in central Texas in September 1921.
520-G Some floqds in the Rocky Mountaln reglon.
636-C The New England flood of November 1927.
771 Floods in the United States, magnitude and frequency.
773-E The New York State flood of July 1935.
796-B Flood on Republican and Kansas Rivers, May and June 1935.
796-C Flood in La Canada Valley, California, January 1, 1934.
798 The floods of March 1936, Part 1, New England Rivers.
799 The fleods of March 1936, Part 2, Hudson River to Susquehanra River region.
800 The floods of March 1936, Part 3, Potomac, James and upper Ohio Rivers.
816 Major Texas floods of 1936.
836-A Stages and flood discharges of the Connecticut River at Hartford, Conn.
838 Floods of Ohio and Mississippl Rivers, January-February 1937.
842 Floods In Canadian and Pecos River Basins of New Mexico, May and June 1937.
843 Floods of December 1937 in northern California.
847 Maximum discharges at stream-measurement stations through September 1838.
867 Hurricane floods of September 1938.
869 Flood of August 1935 in Muskingum River Basin, Ohio.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

During the period October 1939 to September 1940 the Soll Conservatior Service, United
States Department of Agriculture, has collected records of discharge from areas as
follows:

In the viclnity of Hastings, Nebr., from 6,045 acres consisting of 21 areas; 1 of
3,470 acres, 1 of 2,040 acres, 1 of 481 acres, and 18 of about 3 acres esch. These
records are iln the files of the Soll Censervation Service and are not cortalned in the
publications of the Geological Survey.

In the vicinity of Clarinda, Iowa, from 5 areas of less than 5 acres each.

In the vicinity of Bethany, Mo., from 8 areas of less than 10 acres esch.

COOPERATION

The work in the several States was done under cooperative agreements v'ith the organlza-
tions listed below:

Colorado: Office of the State engineer, M. C. Hinderlider.

Iowa: Iowa Geological Survey, Dr. A. C. Trowbridge, director; Uriversity of
Iowa Institute of Hydraulic Research, Prof. E. W. Lane, associate director, and
Francis M. Dawson, dean of College of fi‘ngineering; and the State Conservation
Commission, M. L. Hutton, director.

Kansas: State Board of Agriculture, Water Resources Division, George S.
Knapp, chief engineer.

Minnesota: Department of Conservation, Division of Drainage and Waters, W. S.
Olson, director.

430537 0 - 42 -2
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Missouri: Missouri Geologlcal Survey and Water Resources, H. A. Buehler,
State geologist; State Highway Department, C. W. Brown, chief engineer; State
Park Department, I. T. Bode, director.

Montana: Office of the State engineer, E. B. Donohue; State Water Conservation
Board; and city of Bozeman.

Nebraska: Department of Roads and Irrigation, A. C. Tilley, State engineer,
through the Bureau of Irrigation, Water Power, and Drainage, R. H. Willis, chief.

North Dakota: Office of the State engineer, E. J. Thomas.

Wyoming: Office of the State engineer, L. C. Bishop.

Financial assistance was furnished by the Corps of Engineers, U. S. Army, in the oper-
atlon of 87 gaging stations, 2 of which were in Colorado, 11 in Iowa, 18 in Karsas, 13
in Missouri, 12 in Montana, 4 in Nebraska, 7 in North Dakota, 16 in South Dakota, and 4
in Wyoming.

Financial assistance was also furnished by the Soill Conservation Service of the. United
States Department of Agriculture; the Weather Bureau of the United States Department of
Commerce; the Fish and Wildlife Service, and the Office of Indian Affairs of tle United
States Department of the Interlor; and the United States Department of State.

Assistance In collecting records was rendered also by the following municipelities,
organizations, corporations, and individuals:

Iowa: Clarinda and Appanoose Counties and cities of Spencer and Red Osk.
Kansas: Kansas (Gas & Electric Co.

Missouri: Kansas City, Union Electric Co., and Missour! Electric Power Co.
Montana: Montana Power Co.

South Dakota: Dakota Power Co,

Full cooperation exlsts between the Geological Survey of the United States Department
of the Interior and the Dominion Water and Power Bureau, Department of Mines and Resources,
Canada. On waters adjacent to the mtsrnationai boundary certain stations are maintained
Jointly by the United States and Canada under the terms of the Boundary Waters Treaty of
1809, and others are maintained under a subsequent agreement between the two Governments.
The records from all these statlons are obtained in such a manner as to be equally ac-
ceptable and avallable in elther country. These stations are herein designated "inter-

natlonal gaging stations.”

DIVISION OF WORK

The stream-gaging work was conducted by the water resources branch of the Genlogical
Survey, Glenn L. Parker, chief hydraulic engineer, Carl G. Paulsen, assistant chief
hydraulic engineer, and Rudolph G. Kasel, chief of the division of surface waters. The
data for the stations‘in the several States were collected and prepared for publication
under the supervision of the district engineers as follows: In Colorado, Robert Follansbee,
the work being done In collaboration with M. C. Hinderlider, State englneer, and L. T.
Burgess, State chlef hydrographer; in Iowa (except for Tarklo River at Blanchard and
Missouri River at Sloux City), R. G. Kasel until April 30, succeeded by L. C. C-awford;
in Kansas, J. B. Splegel; 1n Minnesota, P. R. Speer; in Missourl and for Missourl River
at Sloux City, Iowa, at Omaha, Nebr., and at Nebraska City, Nebr., and Tarklo R'ver at
Blanchard, Iowa, H. C. Beckman; in Montana and for Missourl River near Willisto4, N. Dak.,
and Little Missourl River at Marmarth and near Watford City, N. Dak., A. H. Tuttle; 1in
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Nebraska (except for Missour! River at Omaha and at Nebraska City), Robert Follansbee;
in North Dakota (except for Missouri River near Williston and Little Missouri River at
Marmarth and near Watford City), H. C. Beckman; in Wyoming, Robert Follansbee; in
Yellowstone National Park, T. R. Newell.

The records were reviewed and the manuscript prepared for publication under the di-
rection of B. J. Peterson, enginser in charge, and M. C, Boyer, associat® engineer, sec-

tion of reports.



12 GAGING~STATION RECORDS

MISSOURI RIVER MAIN STEM

Red Rock River at Kennedy Ranch, near Lakeview, Mont.

Location.~ Water-stage recorder and timber control, lat.

44°38°,

long. 112°01',

in sec. 1,

5., R. 4 W., at Kennedy Ranch, 5 miles vpstr‘eam from Long Creek and about 13

miles northwest of Lakeview.

Records available.~ July 1936 to September 1940.

Extremes.- Maximum discharge dwring year, 590 second-feet Apr. 14 (gage height, 3.00 feet);
minimum, 1.5 second-feet Sept. 2 (gage height, -0.15 foot

1936-40: Maximum discharge observed, 1,050 second-feet Apr 28, 193’7

of Sept. 2, 1940.

Remarks.- Records fair except those for pericd Dec. 25 to Apr.

minimum, that

7, which are ponr. MNatural
storage in Red Rock Lake. Several small diversious for irrigation above station.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Yov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 18 48 36 a35 ald al9 194 243 140 5e 16 1.8
2 25 50 38 h35 ald hl9 226 237 130 59 14 1.6
3 31 48 38 a33 hl4 h21 206 230 149 54 13 3.5
4 32 48 36 h31 hl4 a22 212 220 173 56 9.6 6.6
& 29 40 38 230 ala h22 263 167 180 55 9.2 6.6
6 27 44 40 h28 als h27 h288 210 186 54 7.0 6.2
7 31 54 39 h27 hl5 227 ha22 208 186 49 7.6 4.5
8 29 49 44 ha7 alb a28 h408 208 167 45 8.0 5.2
g 27 32 48 h27 hlé h28 h452 198 137 42 6.2 7.0

10 32 26 55 227 al6 h2s h452 196 174 40 6.2 8.4

11 29 38 40 h27 hl5 a28 h452 180 176 36 6.6 9.6
12 29 42 34 a28 al5 h28 h516 182 161 32 6.2 10
13 31 44 53 h28 alS h37 571 182 152 31 5.9 11
14 34 41 48 h28 hlS h4l 590 200 137 28 5.6 12
15 38 40 48 h33 als h53 571 196 123 26 5.6 12
18 38 37 49 232 al4 h48 552 196 120 25 5.6 12
17 40 39 45 h30 hl4 n37 516 182 111 26 5.9 13
18 37 41 36 a29 al4 h28 452 188 107 24 5.6 13
19 27 40 45 228 hlS h27 394 190 99 22 4.5 14
20 32 40 40 h27 als h28 380 180 96 21 5.6 20
21 33 37 10 226 alé h31 332 192 90 19 6.2 24
22 37 37 39 h24 al6 h31 322 190 78 18 5.9 23
23 41 35 37 hl4 hl6 h31l 330 173 60 16 5.6 22
24 43 36 37 ald al6 h38 307 163 50 16 5.6 21
25 47 37 hl4 al7 h44 295 158 19 15 8.0 21
26 40 38 als hl7 h50 307 161 110 15 8.8 22
27 31 37 hlé hl9 h48 276 184 76 16 7.3 22
28 43 35 B35 al5 219 n60 247 186 59 16 5.9| 25
29 32 36 hl4 hl9 h58 241 176 55 16 5.2 27
30 35 37 al4 - 86 241 169 54 17 4.2 28
31 47 - hl4 - 132 - 154 - 16 2.8 -

Second- Run-off in

Month foot-days Maximum Minimum Mean acre-feet

1,045 47 18 3347 2,070

1,206 54 26 40.2 2,390

1,248 55 - 40.3 2,480

Calendar year 1939.....vccevcvnevcacnass 38,207.3 829 - 105 75,790

JONUALY e v seevosvonsorancessssssssacsassans 770 35 14 24,8 1,530

450 19 14 15.5 893

1,205 132 19 38.9 2,390

11,015 6§90 194 367 21,850

*5,899 243 154 190 11,700

3,585 186 49 120 7,110

963 59 15 31.1 1,910

219.4 16 2.8 7.08 435

Seplemberseceecerensrossesscscrosacsosncas 413.0 28 1.6 13.8 819

Water year 1939-40...icscveevrarccccnnne 28,018.4 590 1.8 76 55,580

a No gage-height record; discharge interpolated-

b Stage-discharge relation affected by ice.
h Discharge computed on basis of twice-daily staff-gage readings.
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Red Rock River below Red Rock Reservoir, near Monida, Mont.

Location.- Water-stage recorder and Cippoletti weir, lat. 44°39', long. 112°21', in SW%
sec. » T. 13 8., R. 6 W., just downstream from Red Rock Reservoir and 8 miles north-
west of Monida.

Drainage area.- 560 square miles.

Records avallable.- July 1911 to September 1918, May 1925 to September 1940 (few winter
Tecords).

Extremes.- Maximum discharge during period, 472 second-feet (regulated),Jun: 27-30 (gage
€ , 2.18 feet}; minimum recorded (regulated), 7.5 second-feet Sept. 25-29 (gage
height, 0.16 foot).
1911-18, 1925-40: Maximum discharge observed, 2,500 second-feet May 15, 1933 (gage
helght, 5.40 feet); no flow at times.

Remarks.- Records good. Flow regulated by Red Rock Reservoir. Some small diversions from

ributaries above reservoir. Little flow during winter months, water being stored in
reservoir above station.

Rating table, water year 1939-40 (gage height, in feet, and discharge, in second-feet)
{Shifting-control method used Oct. 19 to Nov. 19, Sept. 22-30)

0.1 4 0.4 33 0.8 95 1.3 201 1.9 375
2 11 .6 61 1.0 134 1.6 281 2.2 479

Discharge, in second-feet, water year October 1939 to September 1940

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

1 81 29 - 162 329 468 224 124
2 81 29| - le2 329 465 20e| 122
3 8L 16 b 162 326 440 206| 11e
4 79 12 - 168 326 332 201 110
5 79| 20 - 177 323 326 201 93
6 79 20 - 177 323 326 199 7
7 79 19 - 179 320 323 191 63
e 79 19 - 184 320 323 216 45
9 79 20 - 19 320 320 231 38
10 79| 20 - 196 323 320 229 29
11 79| 20 - 206 323 316 226 19
12 79 20 - 208 316 316 229 e2
13 79, 20 - 20s 304 316 226 23
14 79 20 25 208 304 316 229 23
15 79 20 48 20e 307 313 21s 19
16 79 20 48 208 326 313 226 le
17 79| 20 49 208 418 310 234 17
18 56 20| 49 208 418 307 231 16
19 26 20 49 211 412 293 206 16
20 28 - 49 218 392 2935 155 16
21 28| - 79 216 405 29T 157 16
22 28 - 104 216 440 28" 151 1

23 28 - 136 242 440 2s* 142 8.9

24 28| - le4 293 440 28" 142 8.2

25 28 - l1e2 293 429 293 142 8.2

26 29 - 1€2 2% 429 333 142 8,2

27 29 - le4 293 447 28 144 8.2

28 29 - 164 296 472 247 144 8.2

29 29 - 162 307 472 242 134 €.2

30 29 - 162 326 468 242 116 8.2
31 29 - - 326 - 24" 116 -

Second- [ - 1 prum Run-off 1n

¥onth foot-days Hax ¥in ¥san acre-feet

Octoberscsscacececes 1,775 81 28 5743 3,520

November 1~19......... 384 29 12 20.2 762
DECemDOrs cvuassvsessssosssoosnoescassacren - - - - -
Calendar year eecsrscssretansrercinan - - - - -
JANUAL e reseersacetsecscsseraasacccnnncnas - - - - -

1,776 164 25 104 3,520

6,950 326 162 224 13,790

11,201 472 304 373 22,220

9,767 468! 240 315 19,370

5,616 234 116 188 11,540

1,101.3 124 8.2 36.7 2,180
Water year cevesessicsneserosinan - - - - -

Note.- No record Nov. 20 to Apr. 13; gates at dam above station probably closed for entire
perlod.
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Beaverhead River at Barratts, Mont.

Location.~ Water-stage recorder, lat. 45°07', long. 112°45', in SE} sec. 19, T. 8 8.3 R. 9
., 1 mile upstream from Barratts, 2 miles downstream from Grasshopper Greek, and 8%

miles southwest of Dillon.

Drainage area.- 2,850 square miles.

Records available.~ August 1907 to September 1940.

Average discharge.- 27 years (1907-11, 1914-31, 1934~40), 394 second-feet.

Extremes.~ Maximum discharge during year, 560 second-feet June 6 (gage height, 1.42 feet);
mininmum, 119 second-feet May 21, 23 (gage height, 0.34 foot).

1907-40: Maximum discharge observed, 5,640 second-feet June 19, 20, 1908 (gage

height, 6.0 feet); minimum recorded, 69 second-feet Jan. 30, 1938.

Remarks.~ Records good. Many diversions above station. Storage and release of flood
waters of Red Rock River near Monida affect flow at this station.

Discharge, in second-feet, water year COctober 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 186 294 273 277 229 315 376 179 179 298 218 133
2 203 290 277 277 237 311 416 182 162 367 211 143
3 203 290 281 286 237 307 389 186 218 354 196 159
4 211 281 273 290 237 290 324 182 315 362 186 172
& 211 277 269 294 249 208 307 182 425 345 182 169
6 214 261 277 290 257 294 319 182 527 324 179 169
7 218 269 261 277 257 290 311 179 439 298 179 169
8 218 277 273 269{ 257 302 298 179 371 298 176 172
9 222 273 286 £269 257 290 290 169 324 298 172 182

10 233 265 298 £277 261 294 286 159 281 298 172 196
11 241 261 302 265 261 290 273 146 237 302 172 193
12 245 265 269 277 257 277 257 146 211 298 172 1e6
13 249 273 257 257 241 269 241 176 203 290 172 186
14 253 286 257 269 249 281 241 196 200 286 172 186
15 253 281 264 253 261 2681 261 179 182 290 172 182
16| - 249 273 277 257 257 307 265 159 172 286 176 189
17 237 269 302 269 253 328 241 143 162 298 172 189
18 233 265 273 237 257 324 218 130 165 307 176 196
19 237 265 257 230 257 311 211 124 182 298 179 241
20 237 273 269 230 257 311 218 124 196 273 182 245
21 229 281 273 250 249 319 222 122 211 261 165 257
22 226 2e1 277 270 253 324 214 124 211 253 162 253
23 222 277 269 269 257 328 207 119 218 241 162 222
24 226 269 265 261 257 341 203 130 222 233 149 211
26 233 269 257 253 2260 354 203 143 222 226 149 207
26 253 265 257 222 2260 367 203 156 218 241 149 207
27 294 261 b257 218| 2260 376 200 182 218 257 149 211
28 290 265 b257 233 2290 362 196 193 226 257 143 416
29 290 261 b257 237 £311 341 189 211 233 249 136 448
30 294 261 257 241 - 324 182 214 245 237 140 371

31 294 - 257 233 - 328 - 211 - 233 136 -
Second- Run-off in

Menth rootgdays Maxipum Minloum Mean acre-feet
OOLODET v cvrreresorserrocressoncsonsnssnnse 7,404 294 186 239 14,690
NOVEMDOTr s e s s eerreneroencuenenrannes 8,178 294 261 273 16,220
DOCOMDOT e s vvereersocnsoscessrsnsnscnncaas 8,378 302 257 270 16,620
Calendar year 1939..c.vcievurunnnccanons 108,072 1,640 162 296 214,400
JANUBL e e e ssaeseorsossrosrans 8,037 294 218 259 15,940
FODIUATYeeeorcranrsonssas 7,425 311 229 256 14,730
MATCR e esvsoeorsooanannan 9,734 376 269 314 19,310
. 7,761 416 182 259 15,390
5,107 214 119 165 10,130
7,375 527 162 246 14;630
8,858 367 226 286 17,570
ugus 5,256 218| 136 170 10,430
SODPLOMDOr. s eveerorrtorornsnsnsasscnsassas 6,460 448 133 215 12,810
Water year 1939-40.c.ccivercvrsncroerons 89,973 527 119 246 178,500

a No gage-height record; discharge estimated.
b Stage-dlacharge relation affected by ice.
£ Discharge computed on basis of partly estimated gage-helght record.
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Beaverhead River at Blaine, Mont.

Location.~ Wire-weight gage, lat. 45°23', long. 112°27', in SW% sec. 22, T. 5 S., R. 7 W.,
af Dnlway bridge at Blaine, 12 miles upstream from Ruby River and 14 miles northeast
0. on.

Records avallable.- August 1935 to September 1940.

tremes.- Maximum discharge observed during year, 860 second-feet Sept. 29 (gage height,
. set), from rating curve extended above 550 second-feet; minimm observed, 7.0
second-feet May 25 (gage helght, 1.30 feet).
1935-40: Maximum discharge observed, 1,170 second-feet Mar. 27, 1939 {(gage height,
4.15 feet); maximum gage height observed, 4.26 feet July 5, 1938; minimum discharge ob-
served, that of May 25, 1940Q. )

Remarks.- Records fair. Many diversions above station for irrigation. Gage read once

ally.
Discharge, in second-feet, water year October 1939 to September 1940

Day| Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 171 500 500 550 330 500 500 160 13 46 32 47
2 183 500 525 500 320! 500 525 134 13 56 29 60
3 195 475 500 500 330 475 500 134 16 37 30 78
4 208 450 5256 500 340 500 475 120 29 31 24 75
5 195 450 525 525 360 475 427 107 36 24 21 0
6 195 450 500 500 380 475 404 96 39 26 18 86
7 208 450 525 500 400 475 404 74 43 23 23 81
8 208 450 525 475 410 475 382 60 40 22 22 B
8 222 450 500 475 420! 500 361 46 44 19 27 88
10 222 475 525 475 420 500 342 31 28| 27 34 83
11 195 450 550 427 410 500 322 30 25 26 31 86
12 222 450 525 404 400 450 322 25 24 26 32 88
13 222 450 500 382 390 500 304 26 20 29 31 81
14 237 500 475 450 382 475 286 22 25 35 31 88
15 252 500 475 450 382 475 286 25 28 34 38 84
16 252 525 525 450 404 450 304 18 26 31 36 a5
17 252 500 525 450 322 475 286 16 21 26 36 105
16 237 500 525 340 304 500 269 13 19 30 36 129
19 237 500 500 260 404 475 222 16 19 34 32 136
20 237 500 578 270 404 500 237 15 19 29 24 214
21 252 525 5256 280 404 500 222 13 18 27 28 214
22 252 500 475 290 427 475 195 13 19 28 39 226
269 525 475 304 427 475 183 15 22 27 37 240
24 286 525 450 322 450 500 171 13 24 20 43 240
25 304 500 450 340 404 500 183 7.0 23 20 39 240
26 342 500 361 360 450 500 160 12 20 21 39 268
27 382 500 404 370 427 525 149 17 18 24 44 316
28 404 500 361 380 450 500 143 25 18| 26 46 658
29 427| 500 450 370 500 500 151 21 20 27 47 860
30 427 500 500 360! - 500 149 14 is 28 46 s
31 475! - 500 340 - 475 - 12 - 29 44 -
Second- {pam Aanm Run-off 1n

¥onth foot-days Max Min ¥een acre-feet
October. 8,170 475 171 £64 16,200
November.. 14,600 525 450 487 28,960
DOCEMDEr e e e uavoresorsasoasnasosonsnsnnnnss 15,279 578 361 483 30,310
Calendar year 1939 cocvvetennrcccnnravnse 111,637 1,090 14 306 221,400
JBNUAT e cveecervoacrsosrscsarssosoesascncs 12,599 550 260 406 24,090
FebruarYe e asessaseroos 11,451 500] 304 395 22,710
15,125 525 450 488 30,000
8,864 525 143 295 17,580
1,330.0] 160f 7.0 42.9 2,640
727 44 13 24.2 1,440
888 56 19 28.6 1,760
1,039 47 18 33.5 2,060
5,966 860] 47 199 11,830
Water year 1939-40.s.ueevesesssssscrsass 96,058, 0 860 7.0 262 190,500

Note,- Stage-dlscharge relation affected by ice Jan. 18-22, Jan. 25 to Feb. 18.
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Jefferson River at Sappington, Mont.

Locatlon.- Water-stage recorder, lat. 45°48', long. 111°45', at bridge on State Highway 10,
half & mile north of Sappington and 5% miles upstream from Willow Creek.

Drainage area.- 8,980 square miles.

Records avallable.- November 1894 to August 1896 (gage helghts only), September 1856 to
ovember 190b, August 1938 to September 1940.

Extremes.- Maximum discharge durlng year, 4,060 second-feet May 29 (gage helght, 5.84
Teet); minimum, 134 second-feet Aug. 12 fgage height, 1.49 feet).
1896-1905, 1938-40: Maximum discharge observed, 15,470 second-feet June 23, 1899
{gagi %1@1’., 9.65 feet, site and datum then in use); minimum discharge, that of Aug.
, 1940,

Remarks.- Records good except those for perilods of ice effect, which are poor. Many di-
versions above station. Flow partly regnlated by two reservoirs.

Discharge, in second-feet, water year October 1939 to September 1940

Dayf oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 a565) 1,190/ 1,080| 1,270 v1,630| 2,040| 2,110| 3,520 276 154 187
2 a585| 1,190 1,090{ 1,360 1,660 2,370 1,980| 3,440 276 178 191
3 606| 1,180 1,120 1,480{p bvYOO| 1,420 2,500{ 1,980 3,440 300 177 187
4 52| 1,180 1,130| 1,480 1,370 2,300| 2,110| 3,440 309 156 212
3 760 1,170 1,120 1,300 1,370| 2,040| 2,300| 3,300 309 147 248
6 f768 1,170{ 1,110 1,300 1,360 1,850 2,440 3,140 321 144 257
ki a768| 1,170f 1,100 1,190 1,350 1,780| 2,370{ 3,070 321 144 260
8 a768| 1,170| 1,120 1,090{b1,070] 1,370{ 1,660| 2,110| 3,000 306 146 275
9 £768] 1,200{ 1,100 1,040 1,370 1,660 2,110| 3,220 273 140 202

10 768| 1,180 1,130 1,220 1,370 1,780( 2,110{ 3,220 258 138 303
11 768{ 1,170| 1,180 1,120 1,370| 1,720| 2,180| 3,07C 250 138 306
12 776] 1,160 1,190 943 1,260| 1,660 2,500 2,710 232 137 303
13 776 1,180 1,160 864|»b1,030| 1,240| 1,540| 3,060| 2,360 222 137 306
14 792| 1,190 1,090 872 1,220 1,540| 3,580| 2,080 208 139 310
15 792 1,200] 1,070[ 1,020 1,200 1,850 3,e20{ 1,820 196 141 320
16 80oo| 1,170 1,120/ 1,070 - 1,220 2,040 3,820f 1,630 190 143 345
17 840/ 1,120 1,170/ 1,160 1,230 1,980 3,600| 1,370 176 149 357
18 808| 1,090 1,210 705 950 1,250 1,850 3,440{ 1,150 162 155 393
19 808 1,080 1,190] ©540 1,250 1,780| 3,300{ 1,010 160 169 434
20 808 1,120 1,130 b450 1,230 1,920| 3,140 886 160 189 470
21 808| 1,140 1,140 1,230{ 2,110 3,000 825 160 198 574
22 824 1,170{ 1,140 paso| 1:220 2,180| 2,780 760 160 183 626
23 840| 1,170} 1,110/» 60O 1,240 2,110 2,640 842 159 183 652
24 e48| 1,170 1,020 1,270 1,980 2,500 600 156 218 675
25 856] 1,140 880 v1,400{ 1,320| 2,040] 2,430 545 156 195 675
26 907/ 1,100 562 b1,550| 1,420| 2,040| 2,850 505 158 205 682
27 79| 1,120 682 b1,580 1,480| 2,040| 3,440 454 159 195 705
28| 1,030/ 1,110 668[{ | ago|¥P1,600| 1,720 2,180| 3,820 410 164 189 824
291 1,090{ 1,070 712 b1,610[ 1,920f 2,300{ 3,900 348 162 187! 1,340
30! 1,130/ 1,090 1,030 - 1,980 2,240| 3,740 306 159 183{ 2,300
31| 1,180 - 1,220 - 1,980 - 3,670 - 159 179 -
Second- Run-off in
Month foot-days Maxisum Minimum Mean acre~feet
0CLODET s covasrsaronsarerarssonsonssancrss 25,452 1,180 565 821 50,480
34,570 1,200 1,070 1,152 68,570
32,774 1,220 562 1,057 65,010
Calendar year 193%....ccveacevercncannns 553,111 6,830 181 1,515{ 1,097,000
JEIURT Yo eneccrsosronaasssesassssassanesse 29,754 1,480 450 960 59,020
February. 30,890 1,610 - 1,065 61,270
43,540| 1,980 1,200 1,405 86,360
59,080 2,500 1,540 1,969 117,200
88,830 3,900] 1,980 2,865 176,200
. 56,271 3,520 306 1,876 111,600
July. 6,657 321 156 215 13,200
August.eceeeoes 5,136 21 137 166 10,190
Septemberiecscrisetcecssesossnansons 15,009 2,300 187 500 29,770
Water year 1939-40....cccecverscacenrncs 427,963 3,900 137 1,169 848,900

# Winter discharge measurement mede on this day.

a No gage-height record; discharge interpolated.

b Stage-discharge relation affected by ice.

f Discharge computed on basis of partly estimated gage-height record.
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Missourl River below Hauser Lake Dam, near Helena, Mont.

Locatlon.—- Water-stage recorder, lat. 46°46', long. 111°63', in SWi sec. 29, T. 12 N., R.
., a quarter of a mile downstream from Hauser Lake power plant, 1% miles upstream
from Beaver Creek, about 15 miles northeast of Helena. Prior to Feb. 1, 1940, staff
gage at power plant.

Drainage area.- 16,600 square miles.
Records avallable.- December 1922 to September 1940.
Average dlscharge.- 17 years (1923-40), 4,013 second-feet.

Extremes.- Maximum dally discharge during year, 8,910 second-feet May 16; minirum daily,
second-feet Jan. 28.
1922-40: Maximum daily discharge, 33,300 second-feet June 15, 18, 1927 (gage
helght, 78.80 feet, site and datum then in use) (not also June 14, as previously pub-
1ished3; minimum daily, 280 second-feet Mar. 3, 1938 (gage helght, 65.35 fest, gite and

datum then in use).

Remarks.~ Records good except those above 6,000 second-feet between May 7 to June 7, which
are falr. Many diversions. Flow partly regulated by reservolrs and power plants above
station. Gage read hourly and at changes in power-plant operatlion.

Cooperation.- Records furnished by Montana Power Co.

Discharge, 1n second-feet, water year October 1939 to September 1940

5
7]

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

1,825 2,530 3,255 1,37s5{ 1,465] 3,005 3,650! 4,680 7,070| 2,270 2,265; 1,700
3,520 3,435 3,045| 1,435] 2,670| 2,230| 3,750 4,560 7,070| 2,875| 3,140| 1,595
2,17s| 2,720f 2,875| 2,625] 2,205 2,895 3,865| 4,550| 7,215 2,150| 3,025| 2,165
2,415 2,800 2,805 2,535 1,175 3,470, 4,005| 4,475| 7,195| 1,175 2,515| 2,940
2,080 2,875/ 2,770} 2,270 3,790{ 4,145| 4,605| 7,095 2,050{ 2,570 2,970

4,145| 1,875 2,820l =2,70s| 2,200 3,505 4,185 s,s00| 7,305 1,910| 3,145] 1,865
3,635 2,005 2,870 2,170] 1,950 3,175 4,135| 6,295| 6,825 1,8s0| 2,815| 1,885
2,130 2,295| 2,960| 2,930, 1,835 3,220 4,010| 6,490| 6,660| 2,305| 2,775| 1,925
3,260 1,710 2,870| 3,345| 2,705 3,235 3,925| 6,105| 6,490 2,845( 3,405| 1,925
10| 3,430 2,618| 2,155 2,690 2,715| 3,e8s| 3,888 s5,875| 7,390| 3,38 2,840| 2,160

OO~R DMK
@
-
3
k=]

1| 2,795\ 3,430 2,445 2,888 1,870 3,305 3,815| 5,190 8,160| 3,870 2,840 2,395
12} 2,790 1,790 2,835 2,4401 2,6200 3,090/ 3,820| 4,825/ 8,100] 3,850 3,100| 2,350
13| 3,940 2,325 2,830 2,690 3,075/ 3,055| 3,865| 5,260| 8,535| 3,870| 2,960| 2,560
14 3,830 3,190, 2,670 1,210{ 2,940 3,220! 3,860| 6,810| 8,445| 3,810| 2,120 2,300
15| 3,685 3,305 2,260 2,218 2,245 3,185] 3,700| 8,480 8,030 3,470 2,490 1,980

16| 3,860 3,430 2,195| 2,112] 2,530, 3,170 3,575| 8,910| 7,985| 3,870| 2,820| 2,465
7| 3,775 3,430 1,935 1,800 2,745 3,170| 3,615| 8,620 7,335{ 2,890 2,275| 2,570
1e| 3,685 3,430 2,550 2,390 1,485 3,170| 3,335 8,595| 7,195| 2,845] 1,775| 2,415
19| 3,290 2,580 2,865 3,410, 2,685 3,180 2,975| 8,575 6,570 2,510f 1,975 2,875
20| 3,560 3,420{ 2,705 3,400, 2,770 3,185] 2,965] 8,305 5,295| 2,060{ 1,790( 3,390

21| 3,430 3,430 2,875| 2,300f 2,825 3,080 2,990 7,665 4,315| 2,345| 2,795 2,970
22| 2,080 3,430 2,870, 2,550 2,690 3,815 3,085| 7,145| 3,920{ 2,325 2,015| 1,670
23| 2,615 3,430 2,040, 3,330 3,275 4,310 3,705| 5,975| 2,700 3,200| 2,540| 1,730
24| 3,080 3,415 2,860 2,490 3,365 3,795 4,620| 5,090| 3,085| 2,385| 2,680 2,210
25| 5,460 3,415 2,930, 2,495 3,330 4,260 4,595| 4,449| 3,080 2,600 1,730{ 3,370

26| 3,235 3,100 2,560 2,100 2,630 4,080 4,580| s,180| 2,8%0| 2,620! 2,380| 2,905
gz 2,790 3,320 1,970 1,190 2,450 3,935| 4,615| s5,870| 2,690 2,450| 2,315| 2,865

2,425] 3,445 2,345 670{ 2,820 3,725] 4,595 6,230| 2,620{ 1,505{ 2,225 2,680

29| 2,170] 3,185 2,370 2,188 2,755 3,570 4,545| 7,540| 2,520f{ 1,970| 1,985 3,595

30 1,950 3,065 1,805 1,880 - 3,590 4,670 7,765 1,835 1,910f 2,225 3,580
31 3,115 - 1,205| 1,330 - 3,590 - 7,140 - 2,440 2,225 -

Second- — 1m Run-off in

Yonth foot-days Maxi Min Mean acre-feet

October.. cressvonnons . 95, 645 4,145 1,825 3,085 189,700

November.... terereeiacane 87,600 3,445 1,710 2,920 173,800

DOCOmDOr. - covarroranserseccsosareroersnans 79,650 3,255 1,205 2,569 158,000

Calendar year 1939 .v..... teessesserennen 1,411,105 10,105 700 3,866 2,799,000

JANUATYeecccerescsvsscacnrcsassrarncronces 71,652 3,410 670 2,311 142,100

72,385 3,365 1,175 2,496 143, 600

105,290 4,310 2,230 3,396 208,800

117,020 4,670 2,965 3,901 232,100

196,754 8,910 4,449 6,347 390,300

175,510 8,535 1,835 5,850 348,100

81,410 3,870 1,176 2,626 161,500

77,755 3,405 1,730 2,508 154,200

SOPLEMbErs s vessoracsrasessecsnsanns 74,005 3,595 1,595 2,467 146,800

Water year 1939-40iececccccareccoscccasel 1,234,676 8,910] 670 3,373] 2,449,000




18 MISSOURI RIVER MAIN STEM
Missouri River at Fort Benton, Mont.

Locatlon.- Water-stage recorder, lat. 47°49', long. 110°39', in NE} sec. 26, T. 24 N., R.
«» at highway bridge at Fort Benton, 4 miles upstream from Shonkin Creek.

Drainage area.- 24,600 square miles.

Records avallable.~ July 1881 to September 1940 (1881-89 published in Water-Supply Paper
545; 1890-191¢ published in Water-Supply Paper 761).

Average discharge.- 59 years, 8,275 second-feet.

Extremes.- Maximum discharge during year, 13,600 second-feet June 14 (gage height, 4.39
eel); minimum, 1,070 second-feet Dec. 9 (gage helght, 0.14 foot); minimum daily, 1,600
second~-feet Dec. 26.

1881-1940: Maximum discharge observed, about 140,000 second-feet June 7, 1908 (gage
height, 18.5 feet, present datum), from rating curve extended above 50,000 second-feet;
minimum discharge, 320 second-feet July 5, 1936 (gage height, -0.50 foot); minimum
daily, 627 second-feet July 5, 1936 (gage height, about -0.21 foot).

Remarks.- Records good except those for periods of ice effect and no gage-height record,
which are fair. Many diversions from tributaries above station. Flow pertly regulated
by reservoirs. Considerable diurnal fluctuation at medium and low stages caused by
power plants above station. b

Rating table, water year 1939-40, except perilod of 1cs effect, (gage helght, In feet, and discharge,
in second-feet)

0.4 1,520 1.5 3,630 3.0 8,040
1.0 2,660 2.0 4,920 4.0 11,800

Discharge, in second-feet, water year October 1939 to September 194C

o]
B
q
o
Q
o

Nov. Dee. Jan. Feb. Mar. Apr. May June - July Aug. Sept.

5,330] 4,060 3,820| 3,300| 3,800| 3,800 4,660| a7,850| 10,600 3,640| 3,370{ 2,400
3,4a0| 4,010} 3,490| 3,450| 3,600| 3,700] 4,370 =8,200| 10,900| 3,860| 3,720 2,270
3,000 4,080] 3,220| 3,350 3,100{ 3,500| 4,530| 7,640| 10,400 3,190| 3,240| 2,820
3,790| 4,160 3,490| 3,250| 2,900 4,200 4,280 7,090| 10,800] 2,770| 2,910| 3,090
3,600 3,860 3,110 3,150| 3,100 4,500] 4,730| 6,800| 9,890] 3,580{ 2,790 2,780

2,940| 3,130| 2,900 3,300 4,100| 4,310 s,060| 9,740| 3,520] 3,250! 3,150
2,060| 3,550| 3,350 3,100| 3,350 4,150| 4,600] 6,890| 9,580 2,970| 3,560| 2,660
3,040 3,180{ 3,700| 3,150 3,400| 3,530| &,180| 7,200/ 9,700 3,es0| 3,530| 2,580
5,080 3,510{ 3,400| 3,200/ 3,350| 3,570| 5,360/ 7,350| 10,100 3,790 3,490 2,750
3,090 2,240 3,100| 3,050] 3,000 3,490| 5,030| 7,400| 11,500 3,780| 3,140| 2,830

=
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1{ s,260{ 2,80 3,370 2,900 2,800{ 3,530{ 5,290{ s8,110{ 11,500{ 3,540/ 2,540| 2,960
12| 3,410| 3,140/ 3,400| 3,200| 3,100[ 3,500/ 5,140| 8,050{ 11,300/ 3,780 3,530| 2,850
13| 3,300 3,830 3,370 3,000| 3,150{ 3,280| 4,930 8,700/ 11,300| 3,880| 2,830| 3,040
14| 3,230| 3,560 3,450 2,700| 3,000{ 3,250 4,670 7,750| 11,700| 3,100| 3,630| 2,850
15| B8,370| 3,660 3,530 2,750| 2,950 3,900 5,030 7,810| 11,100{ 2,560 3,540| 2,770

16| 3,610| 3,460 3,370| 3,150| 3,200( 4,210 4,760| 8,560 11,400 3,480| 3,590 2,690
17| s,790| 3,510f 2,970 3,200 3,000| 3,880 4,920| 9,380| 10,700| 3,360| 2,870| 2,920
18| 3,440| 3,220 3,470 3,200 2,800{ 4,200/ 4,790| 10,000 10,400| 3,520| 2,550| 3,080
19| 3,570| 3,040 3,460 3,150 2,900{ 4,110 4,630| 10,100 8,e10| 3,340 3,300| 2,970
20| 3,740[ 3,090 3,460/ 2,600/ 3,050| 4,000{ 4,480| 10,100| 8,220| 3,480 3,3€0| 3,020

21| 3,420 3,600 3,390 2,400 2,050\ 4,230| 4,370| 9,940| 7,760| 2,800 3,830 3,010
22| 3,140| 3,190 3,730/ 2,900 2,900{ 4,050| a4,400| 9,970| 5,830} 2,600| 3,230| 3,030
23| 3,700 3,280 3,320| =2,950| 2,950| 3,800 a4,550| 9,990| 5,390| 3,580/ 3,080 3,180
24| 3,600 3,250 2,830/ 2,800 2,500 3,730| a4,700| 9,660| 5,470| 3,160| 2,810 3,380
25| 4,140 3,390 2,140 3,200/ 1,900| 4,230| a5,300| 8,500| 4,710{ 3,270| 2,750| 3,230

26| 3,780] 2,860 1,600 3,200| 2,800 4,300| 5,900| 6,820/ 3,950 3,560 2,850 2,890
27| 3,870] 3,400 3,300| 3,200 3,050/ 4,450] a6,400| 7,390 3,600| 3,680] 2,790| 3,240
28| 4,230 3,400| 3,400 3,600{ 2,950| 4,910/ =6,800| 7,860| 3,770| 2,840| 3,050, 3,460
29 3,850 3,630 3,300 3,800f{ 3,100/ 4,880| a7,500| <,780| 3,430| 3,580 3,070| 2,820

- 5,040{ a7,900| 7,560( 3,500 3,750] 3,160| 2,780

31 4,140 - 2,900 3,900 - 4,670 9,170 3,480 3,160 -
Second- Run-off in
Month foot-days Maximum Minimum Mean scre-feet
October. 109,450 4,230 2,960 3,531 217,100
November.... ceseteann . 102,650 4,160 2,240 3,422 203,600
DOCOmMDOr  ccerororosroncsesncocancsvsesasnae 100,570 3,620 1,600 3,244 199,600
Calendar year 1939.......c00c00vveenenss| 1,902,200 14,500 1,600 £,212¢ 3,773,000
JANUATYeseesecsescasstesscascorsocsocsnonse 97,700 4,000 2,400 3,152 193, 800
. 87,950 3,800 1,900 3,033 174,400
. 124,780 5,040 3,250 4,025 247,500
. 153,510 7,900, 4,280 §,117 304,500
. 256,370 10,100 6,800 €,270 508,500
. 256,940 11,700 3,430 €,565 509, 600
. 105,180 3,880 2,560 3,395 208, 600
98,540 3,830 2,540 3,179 195,500
87,590 3,460 2,270 2,920 173,700
Water year 1939-40.cseerseessoscessesses| 1,581,230 11,700 1,600 4,320| 3,136,000

a No gage-helght record; discharge computed on basls of outflow records at Morony power plant.
Note.- Stage-discharge relation affected by ice Dec. 26 to Mar. 7.
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Missouri River at Loma, Mont.

Location.- Water-stage recorder, lat. 47°56', long. 110°28', in lot 6, SE} sez. 8, T. 25
N., K. 10 E., at Loma, half 5 mile downstéeam from Marlas River. ’ * ’

Drainage area.- 34,100 square miles.
Records available.- February 1935 to September 1940.

Extremes.- Maximum discharge during year, 13,200 second-feet June 10 (gage height, 5.87
feet); minimum, 1,100 second-feet Dec. 26 (gage height, 2.03 feet); minimum daily,
1,950 second-feet Dec. 26.

1935-40: Maximum discharge, 31,400 second-feet June 25, 1938 (gage helght, 9.12
feet); minimum, 480 second-feet July 5, 6, 1936 (gage height, 1.70 feet); minimum
dally, 638 second-feet July 5, 1936 (gage helght, 1.82 feet)

Remarks.- Records good except those for period of ice effect, which are fair. Consider-

19

able diurnal fluctuation at medium and low stages caused by power plants ahove station.

Flow partly regulated by reservolrs. Many diversions from tributaries.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| =,620| 4,170 4,000 3,650 4,100| 5,210 8,900( 11,500| 4,030| 3,760 3,060
2| z,s20| 2,600 3,810}| . 3,750 4,000| 4,900| 9,100} 12,300| 4,310) 4,030 2,350
3| 3,280| 4,030| 3,620|p 3,430| 3,200{ 4,000{ 4,750| 8,700] 11,900| 3,900| 3,900| 2,500
4| 3,760| 4,460| 3,390 3,200| 4,500| 4,900| 8,100] 11,900{ 3,620 3,620} 3,460
6| 3,%00{ 4,600{ 3,620 3,100 4,900 5,060( 7,900| 11,500f 3,230| 2,790 3,060
6l 3,900] 2,930] 3,460 3,400 5,000| 4,750| 8,550 | 11,100| 4,030 | 3,620 3,100
7| 3,390 3,760f 3,410 3,500| 4,700| 4,%00| 8,400 10,900| 3,900| 3,620| 3,130
e| 3,410| 3,620| 3,620]» 3,280 3,500| 4,400| 5,370| 8,550} 10,900 | 3,490 | 3,760 2,960
9| 3,200( 3,760{ 3,900 3,600{ 4,100 5,530 8,500( 10,800| 3,900| 3,620( 2,500

10| 3,310 3,760| 3,390 3,700f 4,000| 5,530| 8,350| 11,60C| 4,030| 3,770| 3,360

11| 3,490 3,440| #3,330 3,000 =,900| s5,53C| 8,850 12,200| 3,900| 3,030| 3,060

12| 3,620| 3,310{ 3,760 3,100} 3,760| 5,530| 9,300 12,400| 3,760| 3,060 | 3,060

13| 3,900 3,900{ 3,620(p 3,000{ 3,200/ 3,900| 5,370{ 10,030{ 12,0C0| 4,170{ 3,770{ 3,200

14| 3,490| 3,900| 3,490 3,300| 4,030| 5,210 9,610} 12,400 4,030 | 3,080 | 3,160

15| 3,400| 3,900| 3,760 3,200| 4,600| s,210| ¢,820| 11,500| 2,500( 3,640| 3,200

6| s,760| 3,760] 3,620 3,500| 4,750 5,210| 10,600} 11,900| 3,410| 3,670| 2,520

171 4,170| 3,900| 3,490 3,200{ 4,750 s5,370( 11,300( 11,500} 3,%00| 3,820{ 3,310

18| 3,9c0| 3,410 3,410(p» 3,150| 3,100| #4,750| 5,700{ 11,800 | 10,900| 3,620| 2,410| 3,180

19} 3,760| 3,540 3,760 #2,900| 4,600| 5,370| 11,800| ¢,820| 3,330| 3,030 | 3,330

20| 4,030 3,1i80{ 3,760 3,050{ 4,460| 5,210| 11,800| 8,900| 3,760| 3,620 3,130

21| 4,030| 3,620 3,760{ 2,700{ 3,100| 4,460| 5,210{ 11,700 8,600 3,490 3,620} 3,460

22 3,440 3,780{ 3,760 2,500| 3,050| 4,460| s5,700| 11,300 6,300 2,740| 3,620| 3,330

23 3,760 3,650| 3,710 2,700 3,050| 4,460| 6,040| 11,700| 6,040| 3,760| 3,280| 3,160

24| 4,030| 3,430 3,570{ 2,800| 2,600| 4,170| 6,760} 10,900| 5,860| 3,760| 3,260} 3,620

25| 4,310| 3,520| 2,430] 2,800| 2,300| 4,600| 6,760| 10,230| 5,370| 3,490} 3,080} 3,620

28| 4,460| 3,520{ 1,950 3,200| 2,i50( 4,600| 7,700| 8,700| 4,600| 3,760| 2,600| 3,620

27| 3,760| 3,230 #3,100| 3,200| 4,600 7,000| 8,500} 4,310 3,900{ 3,030| 3,760

28| 4,310| 3,650 3,400{ 3,300| 4,900| 8,100 9,500| 4,310| 3,620| 3,230( 4,030

29] 4,460| 3,790} 3,000| 3,500] 3,500| 5,530| 9,100| 9,300| 4,030} 3,280| 3,200| 3,760

30| 3,760 4,070 3,600 - 5,370{ 8,900| 9,100 4,170| 4,170| 3,390| 3,180

31| 4,460 - 3,800 - 5,370 - 10,120 - 4,030 3,280 -

Second- Run-off in
Month foot-days Maximum Minimum Mean scre-feet

OCLODET s e rassnssassns 117,780 4,460 3,200 3,799 233,600

November. . 112,150 4,600 2,930 3,740 222, 500

December....... 106,400 3,900 1,950 3,432 211,000

2,117,960 17,900 1,950 5,803 | 4,201,000
98, 500 3,800 2,600 3,177 195,400
92,200 3,750 2,150 3,179 182,900

139, 720 5,530 3,760 4,507| 277,100
176,780 9,100 4,750 5,893 350,600
301,110 11,800 7,900 9,713 567,200
281,600 12,400 4,030 9,387 558, 500
114,820 4,310 2,500 3,704 227,700

AUGUSE rsververresrvsersnrnsansorsscoocnans 105,190 4,030 2,410 3,393 208, 600

SePLEMDET e v vanrstonrarsrssecascecssnionns 96,200 4,030 2,380 3,207 190, 800
Water year 1939-40.ceevcvosons 1,742,490 2,400 1,850 4,761 3,456,000

# Winter dlscharge measurement made on this day.
Note.- Stage-discharge relatlon affected by 1ce Dec. 26 to Mar. 12.
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Missouri River at power-plant ferry, near Zortman, Mont.

o

Location.- Water-stage recorder, lat. 47°44', long. 108°56', in NWi sec. 29, T. 23 N., R.
., at power-plant ferry, 5 miles downstream from Cow Creek and about 30 miles south-
west of Zortman.

Drainage area.- 40,600 square miles.
Records avallable.- February 1934 to September 1940.

Extremes.- Maximum discharge during year, 13,800 second-feet June 3 (gage telght, 6.38
; minimum, 1,440 second-feet about Dec. 28 (gage height, 2.07 feet).

1934-40: Maximum discharge, 37,500 second-feet June 25, 1938, from rating curve
extended above 24,000 second-feet; maximum gage height recorded, 14.49 feet Mar. 16,
1935, while 1ce was breaking; minimum discharge, 1,120 second-feet July 8, 1936 (gage
height, 1.92 feet).

Remarks.- Records good except those for periods when observer's readings were used, which

“Tare falr and those for period of ice effect, which are poor. Many diversions from
tributaries. Flow partly regulated by reservoirs. Considerable fluctustion at medium
and low stages caused by power plants above station.

Rating table, water year 1939-40, except period of ice effect (gage height, 1n fee%, and discharge,
in second-feet)

2.3 1,690 4.0 5,140
2.6 2,100 5.0 5,180
3.0 2,800 6.2 12,900
3.5 3,860

Discharge, in second-feet, water year October 1939 to September 1940

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

¥
«
o
b1
ot
.

3,860] 4,740 4,350
3,980| 4,870 4,220
4,100| 5,000| 4,480
3,860| 4,740 4,100
3,520 4,870 3,740

4,500| 4,600| 6,290| 8,870 } 10,400| 4,100| 4,350| 3,630
4,600 4,600| 5,990 9,050 | 12,000 3,860 4,100| 3,520
3,650 4,500{ 4,600| 5,990 9,230 | 12,900| 4,350| 4,100! 3,000
4,200 5,000} 5,560( 9,230 | 12,500| 4,480 4,720| 2,610
3,800| 5,400| 5,280| 9,600 | 12,900| 4,350{ 3,980| 3,100

4,220| 4,870] 4,100
4,100 4,350| 3,740
3,980| 3,630| 3,630
3,520] 4,350| 4,100
10| 3,740] 3,740 4,220

3,700| s5,600| 5,280} 8,700 | 12,000} 3,740| 2,800] 3,520
3,900 5,700| 5,420] 8,700 | 11,200{ 3,410| 3,520| 3,100
3,500 4,000] 5,400 5,140] 8,870 [ 11,200| 4,100 3,520 3,410
#4,100| 5,000 5,420| 8,870 | 11,200 4,220 4,100| 3,100

4,100f 4,800{ 5,700 9,050 | 11,200| 3,630| 3,e60| 3,000

OOTO O WO

12 3,740| 3,860 3,630 3,600 4,600 5,700| €,230 12,900 4,350 3,410 3,200
3,400 3,600 4,500 5,990 | 2,980 12,900 4,100 3,100 3,300
3,700 5,100 5,990| 9,980 | 12,500( 3,980 3,860 3,200
3,700 5,900 5,840 (10,400 12,900 4,48C 3,300 3,410

14| 4,100f 3,860| 3,860
15| 4.100| 4,480| #3,860

16| 3,980| 4,100| 3,980
17| 4,100| 4,220| 4,220
18| 4,350 4,220 3,860
19| ¢,e10| 3,980| 3,740
20 4,100 3,860| 4,100

3,700| 6,300 s5,560| 9,980 | 12,500| 4,22¢| 3,860 3,200
3,700( 6,200 5,560(10,800 | 12,500| 3,20C| 3,860| 3,200
3,400 3,600 6,100( 5,560[11,600 | 12,000| 4,22C| 3,980| 3,000
3,500 5,900| 5,700[12,000 | 11,600| 4,10C| 3,200! 3,300
3,300 5,700{ 5,990[12,000 | 11,200{ 3,86(| 2,800| 3,410

21| 4,480| 3,740| 4,220
22| 4,480| 3,860{ 4,350
23] 4,100| 4,100| 4,220
24{ 4,100| 3,860| 4,050
261 4,610| 3,740 3,850

11| 3,740| 4,100| 3,630 } 4,200{ 4,700| s5,990| 8,870 | 12,900 4,35C| 4,740| 3,000
5,300| s5,420| 5,990][12,000 9,600 3,74C| 3,630| 3,520

3,200| 5,140| 5,700/11,600 9,600 3,86C| 3,980 5,000

3,100| 3,100/ 5,280| 5,840[11,600 8,350| 3,30C| 3,860| 4,100

2,900 5,140| 6,590 [12,000 6,640 3,410 3,630| 3,630
2,500 4,740| 7,370 (11,600 6,440 3,86C| 3,520| 3,630
26{ 4,870| 3,980| 3,200 3,000| s5,140| 7,370|10,800 5,840| 3,630| 3,300| 3,860
27| s5,140| 4,220 2,300 3,600| 5,140 7,690| 9,050 5,280} 3,740| 3,200 3,980
28( 4,100 3,860 1,800f\ 5 00| 3,800| 5,280 8,020( 8,870 5,000| 4,610{ 3,106| 3,860
29] 4,870 4,100| 2,200 4 4,000| 5,840| 8,350| 9,980 4,610 3,980| 3,200| 4,350
301 s5,000{ 4,100 3,200 - 6,290 8,520| 9,980 | 4,220| 3,300} 3,410( 4,220

31} 1,610 3,600 - 6,140 - 9,600 4,100 3,410 -
Second- Run-off in
Month foot-daya Maxinmum Minimum Mean scre-feet
Octover. 129,920 5,140 5,520 4,191 257,700
November....- 124,920 5,000 3,520 4,164 247,800
DOCETDET s« v veeononroncroonnsosnrscencnnnns 116,530 4,480 1,800 3,759 231,100
2,259,710 18,000 1,800 6,191 | 4,482,000
107,450 - - 3,466 213,100
107,400 4,600 2,500 3,703 213,000
165,250 6,300 4,500 5,331 327,800
185,390 8,520 5,140 6,180 367,700
312,090 12,000 8,700 10,070 619,000
306,980 12,900 4,220 10,230 608,900
122,630 4,610 3,200 3,956 243,200
113,420 4,740 2,800 3,659 225,000
104,360 5,000 2,610 3,479 207,000
Water year 1939-40.... 1,896,340 12,900 1,800 5,181 3,761,000

# Winter dlscharge measurement made on this day.
Note.- Stage-dlacharge relation affected by ice Dec. 24 to Mar. 19. Observer's daily gage read-
ings used Oct. 26-29, Nov. 27 to Dec. 1, Dec. 23 to Feb. 8, June 26 to July 3, Aug- 4-11.
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Fort Peck Reservoir at Fort Peck, Mont.

Location.- Tape gage, lat. 48°00'26", long. 106°23'49", in sec. 14, T. 26 N., R. 41 E., in
0. emergency gage shaft, at Fort Peck, ebout 2 miles downstream from Bear Creek, 9%
miles southwest of Nashua, and 11 miles upstream from Milk River. Due to rsconstruc-
tion activities, the gage was moved Several times during the year in order to obtain
continuity of record. Staff gage in inlet forebay and staff gage on west abutment of
dam used Oct. 1 to Dec. 26. Staff gage on south end of inlet structure used Dec, 27 to
Mar. 8. Tape gage in No. 1 emergency gate shaft used Mar. 9-21. All gages maintalned
at same datum. Datum of gage ie at mean sea level (general adjustment of 1929).

Drainage area.- 57,725 square miles.
cords avallable.- October 1938 to September 1940. June 1937 to September 1938 in files
A

of office o ssouri River division, Corps of Engineers, U. S. Army.
Extremes.- Maximum elevation observed during year, 2,128.43 feet June 29; minimum ob-
served, 2,069.80 feet Oct. 1.
1937-40: Maximum elevation observed, 2,136.53 feet July 20, 1938; minimum observed,
2,043.60 feet Oct. 15, 1937.
Remarks.- Reservoir is formed by earth-fill dam; storage began in 1937; dam completed in
. Capacity, about 19,000,000 acre-feet between elevations 2,095 feet (lowest out-
let since February 1940) and 2,250 feet (full capacity) above mean sea level. Eleva-
tion of lowest reservoir outlet varied during year owing to construction work, with
minimum of 2,030 feet. KElevation of crest of spillway 2,225 feet. Dead storage
109,600 acre-feet below 2,069 feet. Since February 1940 dead storage ie 618,500 acre-
feet. Figures given herein represent contents above 2,069 feet, of which 508,900
acre-feet is dead storage since February 1940. Water is stored to supplement low-
water flow of Missouri River during navigation season. Gage read at 6 a.m. and 8 p.m.;
elevations materially affected by wind.
Cooperation.- Gage readings furnished by Corps of Engineers, U. S. Army.

Elevation, in feet, water year October 1939 to September 1940

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July A, Sept.

69.901 72.98| 73.12| 79.35| 86.66| 94.02] 102.92| 108.34| 118.84} 128.39 119.90| 100.78
70.12| 72.94| 73.24| 79.45( 86.92] 94.16| 103.12| 108.74] 119.20} 128.2¢| 119.4€e | 100.40
70.10| 72.89§ 73.36| 79.53 87.22} 94.30| 103.30] 109.13| 119.56 | 125.16} 119.04 | 100.12
70.02) 72.88 73.48] v9.58! 87.56] 94.54 103.40) 109.38} 120.00} 128.07} 11°.61] 99.98
87.90| 94.78| 103.52| 109.72| 120.42 | 128.04| 11%.10| 99.92

70.08( 72.90| 73.76| 80.02| 8S8.24 95.16 | 103.60| 110.02| 120.88 | 128.16 | 117.60| 99.80
70.42{ 72.90| 73.86 80.41| s8.57| 95.64] 103.69| 110.42| 121.28/ 128.12 | 117.16| 99.88
70.82] 72.91| 73.95( 80.82| Be.86| 96.27( 103.76| 110.53| 121.83 | 128.02 | 115.63 | 99.84
71.14| 7e.9s| wva.1s| B81.20| s9.12| 96.83| 103.83| 111.19| 122.36| 127.83 | 116.05| 99.85
71.46| 72.98| 74.3s| 81.56| 89.40| 97.2s| 103.90| 111.41| 122.83 | 127.68( 115.46 | 99.88

71.48( 72.92| 74.56| 81.90| 89.64 97.62 | 103.97| 111.50( 123.22| 127.43 | 114.85| 99.92
71.12| 72.87| 74.71| sS2.16| 89.89| 97.80] 104.02§ 111.54 | 123.59 | 127.23 | 114.26 | 99.94
13{ 71.01| 72.82| 74.s8] 82.39] 90.18} 97.96| 104.14{ 111.59| 124.04 | 126.95} 113.62 [ 99.93
14| 71.16| 72.76| 75.14| B82.60| 90.46| 98.08| 104.26{ 111.97| 124.42| 126.66 ) 11%.02 | 99.94
15| 71.21| 72.71| 75.30| 82.82( 90.78| 9S8.32| 104.36| 112.36| 124.30| 126.35] 112.41| 99.93
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16 71.62| 72.68| 75.52| 83.06| 91.06| 98.60| 104.43| 112.78| 125.18( 126.02 | 111.76 | 99.93
7 72.00( 72.€7| 75.94 83.32| 91.30| 98.89| 104.52| 113.20| 125.66 | 125.82 | 111.10 | 99.92
18| 72.16( 72.70( 76.40| 83.58| 91.52| 99.16} 104.72| 113.60| 125.90| 125.56 | 110.42 | 99.92
19 72.46( 72.80; 76.84 83.82| 91.76| 99.50| 104.%4| 114.04 | 126.20| 185.29 | 109.78 | 99.93
20| 72.72( 72.84 77.19 84.03| ©1.98| 100,02 | 105.06 | 114.45| 126.55| 124.88 | 109.14 99.93

21| 72.96| w72.90( 77.66| 84.30| 92.20| 100.46| 105.44| 114.92] 126.98 | 124.64 | 1(8.48 | 99.82

22| 72.55( 72.96{ 7S.01| 84.50( 92.44; 100.85( 105.82( 115.38 127.28| 124.26 | 107.80 | 99.92

23| 72.57| 73.02| v7s.28( €4.70| 92.66] 101.13| 106.02| 115.79 | 127.54 | 123,90 [ 1€7.08 [ 99.93

24) 72.50{ 73.05| 78.53| 84.93| 92.86| 10l.42| 106.14] 116.10| 1R7.78| 123.48 | 1C6.41 | 99.96

25| 72.64| 73.05| 78.65 5.16| 93.08( 101.72| 106.46 | 116.39  127.96 | 123.01 | 1C5.73 | 100.06
38

26| 75.04| 73.06| 78.81 93.30{ 102.02 | 106.76 | 116.77| 128.12 | 122.57 | 105.06 § 100.12
27| 73.29| 73.10| 78.93| 85.62| 93.52| 102.18| 107.05} 117.18| 128.2¢| 122.18| 104.34 | 100.15
e8| 73.42| 73.15| 79.04| 85.84| 93.70( 102.28] 107.32) 117.54| 128.38| 121.80 | 103.62 | 100.15
29| 73.42| 73.14| 79.16| S6.02| 93.85| 102.42| 107.66 | 117.87| 128.43 | 121.235 | 102.84 | 100.18
30! 73.29( 73.10} 79.21| 86.23 - 102.62 | 107.97| 118.18} 128.41 | 120.80 | 1(2.08 | 100.26
31{ 73.10 - 79.28} 86.44 - 102.80 b 118.48 - 120.41 | 101.37 -

Note.- Add 2,000 feet to obtain elevations above mean sea level (general adjustment of 1929).

Monthly elevation and contents, water year October 1939 to September 1940

Elevation Contents Change in contents
Date during month
(feet)x (acre-feet) (acre-feet)
8EDPE.30 crrineriinaronns 2,069, 59 6,670 -

Oct. 31 ...... .o 2,073.06 48,910 +42,240
Nov. 30 «erueee . 2,073.09 49,320 +410
Dece 31 s.enievann - 2,079.30 145,500 +96,180
Calendar year 1939..... - - -256,400
Jan. 2,086.49 290, 500 +145,000
Feb. 2,093.20 478,000 +187,500
Mar. 2,102.83 756.200 +278, 200
Apr. 2,108.08 949,300 +193,100
May 2,118.58 1,421,000 +471,700
June 2,12e.40 1,971,000 +550, 000
July 2,120.32 1,511,000 ~460,000
Aug. 2,101.19 700, 600 -810,400
Sept.30 2,100.28 670,700 -29,900
Water year 1939-40 .... - - +664,030

# Elevation at € p.m.
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Missouri River below Fort Peck Dam, Mont.

Location.- Water-stage recorder, lat. 48°02'30", long. 106°21'10", in NW} sec. 6, T. 26 N.,
R. 42 E., 3% miles upstream from Milk River, 6 miles south of Nashua, and 8 miles down-
stream from Fort Peck Dam.

Drainage area.- 57,800 square miles.
Records available.- March 1534 to September 1940.

Extremes.- Maximum discharge during year, 18,800 second-feet July 30 (gage height, 9.12
eet]; minimum daily, 425 second-feet Jan. 11.
1934~-40: Maximum discharge observed, 33,100 second-feet June 14, 1977 (gage helght,
9.95 feet, site and datum then in use); maximum gage height observed, 12.30 feet Mar.
10, 1936 fsite and datum then in use); minimum discharge observed, 267 second-feet
(d1§charge measurement) Nov. 21, 1937 (gage height, 1.05 feet, site and datum then in
use).

Remarks.- Records good except those for period of ice effect, and those for period of

backwater from MI1k River, Apr. 14 to May 5, which are fair. Many diversions from
tributaries. Flow completely regulated by Fort Peck Dam (see p. 21 ).

CooEeration.— Results of 58 discharge measurements furnished by Corps of Ergineers, U. S.

Discharge, in second-feet, water year October 1939 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 1,880| 4,830| 3,380 984 | al.020 1,120 5,130 1,880 1,020 ) 4,810 | 14,700 ( 12,600
2! 1,890 4,860 5,440 944 [*al,000 1,140 4,930 1,440 1,080 7,520 | 14,700 | 10,200
3| 3,760 4,740 3,610 1,010 a980 1,100 4,810 1,500 1,050 7,940 | 14,700 8,530
4| 4,060 4,560 3,780 1,020 a960 #904 4,790 | 2,700 1,050 6,300 | 14,300 | 6,720
5| 4,280 4,560 3,860 1,020 #2940 680 4,880 4,300 1,040 4,740 | 14,900 5,110
6| 3,510 4,610 3,910 1,020 #2980 485 4,810 4,100 1,020 1,710 | 14,700 3, 800
7| 2,250 4,560] 3,930| 1,030| 1,020 515| 4,720] 3,840| 1,010| 3,140 14,500 | 3,260
8| 1,800 4,500 3,360 784 | %1,040 800 | 4,790| 1,440| 1,050 | 5,240 15,900 | 3,160
<] 1,780 4,300 2,880 538 1,060 1,370 4,810 £665 1,010 8,980 | 16,300 2,850

10| 2,860 4,280| 2,770 %440 | 1,060| 2,340 4,790{ 2,840 | 1,010 9,920 | 16,500 | 2,610
11| 3,360 4,280 2,590 425| 1,070} 3,220 4,760 7,110 | 1,000| 6,920 | 16,900 | 2,590
12| 4,950 4,280 2,540 #680 | #1,100 3,720 4,760 9,130 984 | 10,200 | 17,300 2,960
13| 4,230 4,280 2,630 880 1,100 3,840 4,810 7,170 h8eo8 | 11,900 | 17,300 3,140
14| 2,920| 4,190]| #2,730 928 | 1,060 #3,570 | 4,790 1,940 n620 | 13,200 | 16,900 | 3,160

16| 3,320 4,060} 2,810 #8688 | #1,040( 1,840 | 4,790| 1,100 h620 | 12,800 | 16,700 | 3,120

16| 1,660| 3,950; 2,260 936 #992( 1,210 | 4,790 h800 h605 | 15,100 | 16,900 | 3,100
17| 1,600| 3,840} 1,460 a948| 1,000( 1,090 4,010 h650 h6l2 | 15,700 | 17,100 | 2,980
18| 2,630 3,800 *#992 | #*h960 | 1,020 #1,220{ 2,680 h605 h704 | 12,300 | 17,100 | 2,920
19| 1,950| 3,760 #8886 a910 | #1,030| 1,130| 2,250 hé20 h904 | 12,300 | 16,900 | 2,900
20| 2,180 3,800 #9084 a860| 1,060 1,090 | 3,000 hé96 h768 | 14,300 | 16,700 | 2,920

21} 2,240| 3,820 784 agl0 | #1,040| 1,110 2,640 ho20 | h728| 13,700 | 16,700 | 3,000
22| 5,400 3,860 #688| %760 o992 | 1,160| 2,400 | 1,060} h9l2 |13,700 |16,500 | 3,020
23| 4,760| 3,860 736 ( %928 856 | 1,190 2,520 | 1,280 [ n984 |13,600 | 17,100 | 3,020
24| s,020| 3,860 819 880 952 f960 | 1,880 | 2,730 {hl,050 | 15,100 | 16,100 { 3,000
25 3,510| 3,760 696 48| %968 £760 | 2,630 | 3,800 |h1,050 | 15,10C | 17,100 | 3,040
26| 2,020 3,590 704 ( #832 | w952 f992 | 1,130} 2,190 {hl,020 | 14,900 |17,100 | 3,120
27( 2,250 | 3,490 712 | a895 968| 1,650 | 2,920 1,440 |h1,050 | 15,70C |17,300 | 3,120
28] 2,880 3,380 880 2960 976 | 2,790 | 2,520} 1,160 | £1,150 | 15,10C {16,900 | 3,100
291 3,720| 3,340 | 1,010 [+a1,030 | #1,060] 4,280 | 2,160 1,070 | 2,420 | 15,300 |16,300 | 3,020
30| 5,080| 3,360| 1,070 al,040 - 6,720 | 2,830 | 1,060 4,030 |15,10C | 15,700 | 2,980
31| 5,130 - 1,020 [*al,050 - 6,980 - 1,120 - 14,30C | 14,700 -
Second- Run-off 1in
Month foot-days Maxlmum Minlimum Mean acre-feet
0CEODEI e s s sevsosseverasosssassernssoncnnns 98, 860 5,400 1,600 3,180 196,100
November....... Ceeeerneeieraeaeian 122,360 4,860 3,340 4,079 242,700
DOCOmDET s «esvarvonensacssrsossoasersnsorse 63,923 3,930 688 2,062 126, 800
Calendar year 1938.......0uvuvsensnrress]| 2,691,433 20,900 688 7,574 | 5,338,000
JANURTY e vavonracsossarsssasessransansose 27,238 1,050 425 879 54,030
February....... 29,296 1,100 856 1,010 58,110
March..o.ceousnee 60,976 6,980 485 1,967 | 120,900
April... 112,730 5,130 1,130 3,758 | 223,600
Mayeeoesens 72,356 9,130 605 2,334 143,500
June....... 32,320 4,030 605 1,078 64,120
July. 347,620 15,700 1,710 11,210 889,500
August...... 502,500 17,300 14,300 16,210 996,700
September..... 119,050 12,600 2,590 3,968 236,100
Water year 1939-40 ceevecevesosncocsoancs 1,589,238 17,300 425 4,342 | 3,152,000

# Winter dlscharge measurement made on this day.

a No gage-height record; discharge computed on basls of outflow records at Fort Peck Dam.
f Computed on basls of partly estimated gage-height graph.

h Computed on basls of wire-welght gage reading.

Note.- Stage-dlscharge relatlon affected by ice Dec., 18 to Mar. 17.
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Missourl River near Wolf Point, Mont.

Location.- Water-stage recorder, lat. 48°04', long. 105°32*, in NW} sec. 28, T. 27 N., R.
., at highway bridge, 6 miles southeast of Wolf Point and 6 miles downst—eam from
?g%é)Creek. Dgtum of gagé 1s 1,958.57 feet above mean sea level (general adjustment of

Dralnage area.- 83,200 square miles.

Records availlable.- April 1930 to September 1940. September 1928 to April 1930, at ferry
crossing at Wolt Polnt, 6 miles upstream.

Average dlscharge.- 12 years, 7,048 second-feet.

Extremes.- Maximum discharge during year, 17,200 second-feet Aug. 14, 24; maximum gage
€ , 9.06 feet Aug. 14; minimum discharge observed, 501 second-feet-Jan., 13.
1628~40: Maximum discharge, 66,800 second-feet Mar. 25, .1939 (gage height, 14.4
feet; ice present), from rating curve extended above 339,000 second-feet; maximum gage
hgight oggerggib 17.45 feet Mar. 30, 1930 (lce jam); minimum discharge obserred, that
of Jan. , .

Remarks.- Records good except those for periods of ice effect, which are fair. Many di-
versions from tributaries. Flow regulated by Fort Peck Dam (see p. 21).

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Ag. Sept.
1 3,140 5,990 3,720 876 1,070 1,130} 8,110| 11,900| 1,440| 3,440 15.100{ 14,200
2f 2,420| 5,350 3,570 900| 1,090 1,170| 6,660 10,600 1,600! 4,480| 15.400} 12,400
3 2,500 5,080| 3,570 876 1,130{ 1,260/ 6,080 8,9%0| 1,520{ 6,180| 15.400} 10,400
4 3,440 5,000 3,650 820 1,100 1,310 6,760 7,480 1,340 8,110 15.100 8,550
5 4,060 4,820 3,730 820 1,170 1,200 7,680 7,260 1,350 6,7601 15.100 6,920
6 4,240 4,740 3,790 908 1,090 1,300 #7,680 7,680 1,470 5,710| 15.700 5,500
7 3,870 4,740 3,800 916 #1,020 1,330 6,960 7,060 1,620 2,660| 15.400 4,280
8 2,920 4,740 3,820 924} 1,020( 1,210f %6,370| 6,660| 2,360 2,810 15.100} 3,620
] 2,270 4,660 3,590 808 1,010 1,100 6,370 4,820 4,080 4,410| 16.000 3,310

10 2,040 4,480 3,090 780 1,070 1,100 6,560 3,790 2,620 7,960 16.600 3,080
1 2,770 4,400 2,910 #724 1,100 1,670| 6,280 3,860| 2,260| 10,000 16,800( =,870
12| =2,990] 4,400{ 2,790 s8s5{ 1,010, 1,830| 5,990/ 6,660| 2,390 10,600{ 16,600] 2,830
13 4,740 4,320 2,550 501 994 4,400 5,990 8,880 3,330| 10,800 16.900 2,930
14 4,820 4,320 2,870 606 1,080 5,170 6,760 8,440 3,520| 11,500 16,900 3,150
15 3,360 4,340 3,050 882 1,080 5,440 8,990 3,840 3,380| 12,500 16.600 3,190

6| 3,340 4,180 2,940{ 1,060( #1,060| 5,080 12,300{ 2,720| 3,090| 12,500| 16.300| 3,190
17| 2,s80f 4,050 2,720| 1,080] 1,040{ 3,580{ 13,200 2,320 2,690! 13,900| 16.300| 3,190
18f 1,740| 3,880 2,080 1,120 1,020{ =2,640! 12,000| 2,040| 2,440{ 13,400| 16.300| 3,150
18} 2,440} 3,860/ #1,500 1,070) 1,020 2,260/ 11,400{ 1,770 2,280| 12,200 16.300} 3,100
20| 2,440| 3,800 1,200 1,020| 1,020 2,480| 9,680| 1,510 2,480( 11,500| 16,300 3,100

21| 2,460| 3,800 994| 1,020{ 1,030f{ 2,700| 11,000 1,200| 2,770| 13,900| 16,300] 3,140

22| 2,220] 3,820 836! 1,000| 1,060{ 2,600| 12,200| 1,240| 2,350| 13,400| 16,300( 3,200

23| 4,400| 3,830 700{ #1,030| 1,020/ 2,560 13,600| 1,290} 1,960| 13,800} 16,300| 3,240

24| 4,320| 3,820 592| 1,040 976] 2,430( 15,300 1,290( 1,880| 13,400| 16,600| 3,230

25| 5,000 3,790 578 958 #868| #2,080| 14,000{ 2,140} 1,810{ 15,100| 15.700| 3,190

26| 4,080 3,720 578 e32| 1,060 1,940| 13,000/ 3,540| 1,680| 15,100 16,600 3,160

27| 2,750 3,700 557 932| 1,070 1,470{ 11,s00| 2,800/ 1,600| 15,100| 16,300{ 3,150

28| 2,620{ 3,700 564 967 1,100| 1,510| 11,800| 1,880} 1,420} 15,700 16,300 3,180

291 3,110{ 3,920 s99| 1,010 1,060| 2,030| 11,600/ 1,590| 1,410/ 15,400 16.000]| 3,180

30| 3,820 3,960 676 1,010 - 3,540| 11,100| 1,530| 1,860{ 16,000| 15,400{ 3,130
31} 5,080 - 796| 1,050 - 5,260 - 1,460 - 16,000 | 15,100 -

Second- Run-off 1in

Month foot-days Maximum Minimum Mean acre-feet

L 101,860 5,080 1,740 3,286 202,000

129,300 5,990 3,700 4,319 256,500

DOCEmbOT e s e0vevsrenosaovenarssssnsoonsanns 65,360 5,820 557 2,205 135,600

Calendar year 1939........ceevanrvesvsnss| 3,247,680 56,700 557 8,898| 6,441,000

28,335 1,120 501 914 56,200

30,438 1,170 868 1,050 60,370

74,870 5,440 1,100 2,415 148,500

[ 287,820 15,300 5,990 9,594 570,900

resreeen 138,430 11,900 1,240 4,465 274,600

66,000 4,080 1,340 £,200 130, 900

334,320 16,000 2,660 10,780 663,100

ugus 496,900 16,900 15,100 16,039 985,600

Septemberiicscieessetcocesscanersscsreasnae 134,770 14,200 2,830 4,492 267,300

Water year 1939-40-cecsecccscsscaccsssas| 1,891,403 16,900 501 5,168} 3,752,000

# Winter discharge measurement made on this day. .
Note.- Stage-discharge relation affected by ice Dec. 20 to Apr. 7. Discharge computed from wire-
welght gage readings Dec. 29 to Apr. 12.



24 MISSOURI RIVER MAIN STEM
Missourl River near Williston, N. Dak.

Locatlion.- Water-stage recorder, lat. 48°07', long. 103°44', in sec. 31, T. 154 N., R. 101
T, at Lewls & Clark highway bridge, 7 miles west of Williston and 25 miles downstream
from Yellowstone River.

Drainage area.- 164,500 square miles.
Records avallable.- September 1928 to September 1940.

Average discharge.- 12 years, 17,260 second-feet.

Extremes.- Maximum discharge during year, 45,200 second-feet June 10 (gage height, 7.74
eet); maximum gage height, 8.48 feet Apr. 8 (ice effect); minimum discharge, 1,300
second-feet Dec. 28 (lce effect); minimum daily, 1,320 second-feet Dec. 28 (ice effect).
1928-40: Maximum discharge, 231,000 second-feet Apr. 4, 1930 (gage height, 18.0
feet), from rating curve extended above 80,000 second-feet; maximum stage recorded,
thgéG feet Apr. 4, 1930, while ice was breaking; minimum discharge, that of Dec. 28,

Remarks.- Records good except those for period of ice effect, which are fair. Many diver-
sTons above station for irrigation. Flow regulated by Fort Peck Dam (see p. 21); other
regulation on tributaries.

Discharge, in second-feet, water year October 1939 to September 1940

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 8,730 8,830 8,960 1,760 2,970) 4,830 s,520| 20,400 23,300} 16,800 23,400 17,200
2] 9,450f 9,500f 8,860| 1,760| 3,190 4,910| 8,83%0| 20,100} 24,200| 15,500 | 22,600 16,700
3 9,280f 10,800 8,430 2,040 3,470 4,910 10,000| 18,800} 29,600| 14,300 | 21,000 | 15,700
&| 7,970] 11,600 9,280| 2,120 3,770 5,490( 13,200( 19,100} 30,000| 14,100 19,900 | 14,100
5 7,730 11,600 3,930| 2,260 3,960 5,870| 12,800{ 17,800} 32,400 14,300| 19,900 12,400
6 7,93C| 11,400 8, 800 2,970 3, 960 6,290 14,500} 15,700| 35,400| 17,000} 19,200| 10,800
7 8,680 11,400 9,330 2,870 *4,030 6,630| 15,800} 15,300 36,300| 27,000 18,300 9,200
e 9,330 11,200 9,330 2,920 4,380 6,870 16,100 15,600| 3s,000(| 26,700 | 18,600 7,730
9| 9,500| 11,000 9,330| 3,360 5,070| 7,380 13,200{ 16,100| 41,300| 21,400 18,600 6,500

10 9,160 11,200 9,330 3,770 5,230 7,120} 12,100| 16,200 39,600 17,200} 18,000 5,400

11 8,220} 11,400 9,000{ 4,030 5,230 7,000} 12,300| 14,400 36,900} 17,000} 17,800 5,170
12} 7,650f 11,200 8,830| #4,450| 5,230 6,870 11,400} 12,500| 40,300} 17,800 18,300| 5,150
13 7,6501 10,800{ #8,5201 4,380 5,230 6,750} 11,800} 11,000} 30,800} 18,900| 18,300 5,190
14 8,220} 10,600 8,080} 3,960| 5,320 7,650 |#12,300 {£11,800| 24,600| 18,900| 18,000 5,320
156 s,680| 10,500| 8,030 3,710| 5,400 8,680| 11,200 15,600 25,100| 17,500| 18,000| 5,320

16| 9,850] 10,500 8,030{ 3,410] 5,490 9,500f%11,400] 22,800| 27,500( 16,200} 18,300| 5,580
10,200| 10,600| 8,080 3,530| %5,580( 9,680 18,000 f25,400| 30,700 16,700 | 18,000| 5,870
9,500( 10,400| 8,370 3,470| 5,580( 11,000| 18,400{£26,200| 34,000 17,000 | 17,500 6,180
19 9,000( 10,300{ 8,220| 3,410| 5,490| 11,400 17,800| 23,400| 34,000| 17,200| 17,200| 6,290
20| 8,080| ¥,200] 7,120] 3,470| 5,320| 11,000] 17,800 22,300 32,000| 18,300 17,200 6,290

21 7,790} 10,000| 6,080| 3,590 5,150} 10,800| 18,100| 23,500| 29,800| 17,200 17,800| 6,180
22 8,080| 9,500 5,070 3,240/ 4,910( 10,600| 20,400| 22,400| 29,200 15,700 17,800{ 6,180
23 8,220 9,330| 4,310| 2,720 4,910 9,850| 23,800 20,400} 31,800 17,500 17,800( 6,520
24 7,790{ 9,180{ 3,590 #2,570| 4,910 8,680| 22,600} 18,000 31,400} 18,900| 17,200 7,000
25 8,280 9,160 2,770 2,720 5,070 7,520 23,400{ 16,700} 28,900 18,000 17,000( 7,520

2| 9,500 9,160| 2,390{ 2,770| %5,150} 6,870} 23,400| 15,000( 27,000 17,800( 17,200 7,930
27( 10,600 9,000| 1,720] 2,820f( 4,990| 7,000| 21,500| 14,500 25,200| 18,000 17,200 8,680
28( 11,000 8,830| %1,320] 2,570 4,830| 7,120| 20,100| 17,200( 22,000| 18,900| 17,200{ 9,500
10,200| 8,520} 1,680| 2,520| 4,830] 6,750} 18,800| 20,700| 19,200| 20,600} 17,800 9,160
30( o,160| 8,900/ 1,580| 2,570 - 6,750 18,800 22,000| 17,500| 25,100 18,000| 9,000

31| g,680 1,680 2,570 - 7,120 24,000 24,600 18,000
- Second- Run-off in
Month foot-days Maximum Minimum Mean acre-feet
OCLODer e serernrnareansonn ceeseserannn 274,110 11,000 7,650 8,842 543, 700
November.... 306, 590 11,600 8,520 ° 10,220 608,100
Decembere.ceeercannas 205,050 9,330 1,320 6,615 406,700
Calendar year 1939,.......c000000000esee! 6,772,760 128,000 1,320 18,560 (13,430,000
JONUATT e e erenroerossnenssssnsasrensasansns 94,310 4,450 1,760 3,042 187,100
February. 138,650 5,580 2,970 4,781 275,000
March.... 238,890 11,400 4,830 7,706 473, 300
April.... 478,350 23,800 8,520 15,940 948, 800
|75 2PN 575,900 26,200 11,000 18,580 | 1,142,000
908,000 41,300 17,500 30,270 | 1,801,000
572,100 27,000 14,100 18,450 | 1,135,000
571,100 23,400 17,000 18,420 | 1,133,000
249,760 17,200 5,150 8,325| 495,400
Water year 1939-40.... 4,612,810 41,300 1,320 2,600 9,150,000

# Winter discharge measurement made on this day.
f Computed on basis of partly estimated gage helghts.
Note.- Stage-discharge relation affected by ice Dec. 20 to Apr. l4.



MISSOURI RIVER MAIN STEM 25

Missouri River near Elbowoods, N. Dak.

Location.- Water-stage recorder, lat. 47°34', long. 102°12', in NEiNE} sec. 12, T. 147
~, R. 91 W., at bridge on State Highway 8, 2 miles downstream from Little Missouri
River and 2% miles west of Elbowoods. Prior to Apr. 19, 1940, wire-weight gage at

same site and datum. Datum of gage is 1,720.55 feet above mean sea level (general

adjustment of 1929).
Drainage area.- 179,800 square miles.

Records available.- October 1939 to September 1940.

Extremes.- Maximum discharge during year, 38,900 second-feet June 10 (gage height, 8.94
Teet); minimum, about 1,500 second-feet Dec. 30; minimum gage height, 2.00 feet

Sept. 18.

Remarks.- Records good except those for period of ice effect, which are falr.

Tegulated by Fort Peck Reservoir (see p. 21 ).

Discharge, in second-feet, water year October 1939 to

September 1940

Flow

Day|l Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 8,120 9,980 8,730 1,700 3,200 4,900/ 10,300| 21,400 22,400 20,300| 26,800| 18,500
2 8,120 9,370 8,930, 1,800 3,300 5,200{ 10,500| 20,200| 24,600{ 19,300{ 26,500| 18,400
3 8,250, 9,370 8,790{ 1,900 3,300 5,300| 10,500| 20,000| 25,100 18,400| 26,200| 17,900
L 8,650 9,520 9,470 2,000 3,300 5,400{ 10,600| 19,300| 25,400} 17,300| 24,100| 17,700
5 9,220 10,100 9,510} 2,100 3,400 5,400} 10,800| 19,100} 27,100} 16,200| 22,400| 17,500
6 8,930 10,600 9,320 2,200 3,500 5,600|#11,100| 18,200| 32,500| 15,400} 20,900| 16,300
'é 8,520| 11,200 9,820 2,400 3,800| 5,600{ 11,700|al18,200| 35,500 15,200{ £0,400| 14,700
° 8,250| 11,400 9,980 2,600 3,900f §,600{ 12,300|al7,600{ 36,700| 18,200{ 20,100 12,800

10 8,120 11,100 9,670 2,800 4,200{ 5,600/ 13,000(al7,000| 35,700 24,100! 19,500] 11,100
8,380| 11,400 9,520 3,000 4,500 »600| 13,500/ 16,700{ 37,800 24,100| 19,000 9,620
11 8,790| 10,900 9,670 3,200| 4,800 5,600 14,300] 16,900| 36,400| 20,700| 18,900 8,250
12 9,370 11,200; 9,520 3,300 4,900 5,800| 15,500{ 17,300| 34,500{ 18,200! 18,200| 7,290
13 9,370f 11,100{ 9,670 3,500 4,900 6,000| 17,500{ 16,700| 35,100 17,100| 18,200 6,680
14 8,650 11,100{ 9,370 3,800| 5,200 6,200| 20,000 B 30,200{ 17,300 1%,300| 6,260
15 8,250| 11,000] 9,220/ 4,000 5,200 6,300| 22,000| 13,900| 27,200| 17,700 18,600| 6,130
16 8,120{ 10,900 9,080| 4,200 5,400( 6,400| 19,500| 13,700| 26,000 17,800| 18,300| 6,060
17 8,250 10,700| 8,650 4,200 5,400 6,500| 15,800{ 16,500( 26,800| 17,500( 1?,100| 6,000
18 8,930] 10,700| 8,520 4,100 5,400 6,700|#20,700| 22,800( 28,500| 16,900( 1°,100| 6,000
19 9,370{ 10,400! 8,520 4,100 5,400} #6,900| 22,600! 24,900 31,600} 17,100{ 19,100{ 6,200
20 9,670| 10,600 8,000| 4,100 5,400 7,200f 21,400| 23,800| 33,000} 17,800| 17,900| 6,500
21 9,370 10,200 6,700 4,000{ 5,300 7,400 21,100| 22,400| 33,500} 17,800| 17,700| 6,580
22 9,220{ 10,100/ 5,600 3,900 5,300 7,500| 20,900 22,100| 32,500| 18,200 18,000 6,770
23 8,790 9,600| 4,800/ 3,800{ 5,200f 7,800| 21,400| 21,900| 30,600 18,200 17,000| 7,290
24 8,380 9,580 4,200 3,600 5,100| 7,800| 24,000} 20,400} 30,300| 17,300} 13,300| 9,080
25 8,650 9,i90{ 3,300 3,400f 5,000 7,900 24,900( 19,300| 31,500| 17,300 13,300 9,080
26 8,520 9,220 2,600 3,200 »000 7,900 24,900| 18,000 30,800| 18,600 | 17,900| 8,250
g’l 8,380 9,320y 2,200 3,200 4,%0| 8,000| 24,600| 17,100! 28,200| 19,100 | 17,900 8,120
8 9,080 9,070{ 1,900 3,200 4,800 8,400| 23,300} 16,500 26,200 18,600 | 17,900 8,650
g 9,980| 8,910| 1,700| 3,200] #4,800| 9,200 22,900| 16,000 24,000| 19,100| 17,900 8,930
et 10,800 8,820{ 1,500 3,200 - 9,900 25,400 17,300 | 22,400 »000 | 17,700 9,620
10,400 - 1,600 3,200 - 10,100 - 20,000 - 23,600} 13,100 -
Second~ Run-off in
Month footdays Maximum Minipum Mean aore-feet
October.... 274,900 10,800 8,120 8,838 545,300
November 306,660 11,400 8,820 10,220 608,200
December. . 220,360 9,980 1,500 7,108 437,100
Calendar year R R - - - - -
JANUATY e coecsesnstosnasvssnsoosessstonrasa 98,900 4,200 1,700 3,190 196,200
133,500 5,400 3,200 4,614 265,400
209,700 10,100 4,900 6,735 415,900
535,500 24,900 10,300 17,839 1,062,000
580,400 24,900 13,700 18,720 | 1,151,000
902,100 37,800 22,400 30,070 | 1,789,000
574,400 24,100 15,200 18,530 | 1,139,000
606,300 26,800 17,700 19,530 ¢ 1,203,000
September. . 302,160 18,500 6,000 10,070 599,300
Water YOAr 1039=40.sccccercaceasrsreasee| 4,745,170 37,800 1,500 12,970 | 9,411,000

# Winter discharge measurement made on this day.

a No gage-height record; discharge oomputed on basis of records for

at Bismarck.

Note.- Stage-discharge relatlon affected by lce Dec.

430537 0 - 42-3

20 to Apr. 15.

stations near W'lliston and
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Missouri River at Bismarck, N. Dak.

Location.- Water-stage recorder, lat. 46°48'50",

long., 100°49'10", in sec. 31, T. 139

~; R. 80 W., at Bismarck city water plant, 2,100 feet downstream from Northern
Pacific Ry. bridge, 1 mile west of Bismarck, and about 4 miles upstream from Heart
River. Datum of gage 1s 1,618.38 feet above mean sea level (general adjustment of

1929).
Dralnage area.- 186,400 square mlles.

Records avallable.- September 1904 to December 1905, October 1927 to September 1940.

Average discharge.- 12 years (1928-40), 18,050 second-feet.

Extremes.- Maximum discharge durlng year, 56,600 second-feet June 11 (gage helght,
10.19 feet); minimum, about 1,800 second-feet Jan. 3; minimum gage height, 2.05 feet

Dec. 23

1904;5, 1927-40: Maximum discharge, 222,000 second-feet Mar. 28, 1937; maximum
gage height, 22.05 feet, present site and datum, Mar. 27, 1929 (ice jam); minimum
discharge, that of Jan. 3, 1940; minimum gage helght, 1.35 feet, present site and

datum, Sept. 4, 1934.

Maximum stage known, about 30.4 feet, present site and datum, Mar. 31, 1881, Mar.

14, 1910 (ice jams).

Remarks .- Records good except those for period of ice effect, which are fair.
Tegulated by Fort Peck Reservolr (see p. 21).

Discharge, in second-feet, water year October 1839 to September 1940

Flow

Day| Oct. Nov. Deo. Jan. Feb. Nar. Apr. May June July Aug. Sept.
1] s8,040| 9,280| 9,280| 2,000| 4,000{ 5,200| 10,000| 20,300( 17,600| 23,000 20,800 | 17,600
2| 8,260| 9,840| s3,940| .1,900| 3,900| #5,100| 10,100 20,300 | 19,600 | 21,300 | 23,700 | 17,600
3 8,470| 9,900 9,050| 1,800 3,800 5,100] 10,200| 18,700 22,300 19,700 | 28,100 | 17,800
4i 8,820| 9,900{ 9,640/ 1,900| 3,700| 5,100| 10,300| 18,700| 23,600| 18,500 27,200 | 18,000
5| 8,790| 9,520{ 9,160| #2,000| 3,600 5,100| 10,300} 18,900 | 24,300| 17,800 | 25,500 17,800
6 8,700| 9,520\ 9,400| 2,100{ 3,600| 5,100( 10,400 19,100} 24,700 16,700 23,200 | 17,400
7| e,940| 9,640 9,620 2,200| 3,600 &,100{ 10,500 18,700} 29,400 15,800 21,500 17,000
8 9,280 10,000} 9,640] 2,500 3,700} 5,100| 11,000} 18,500/ 34,600 15,200 | 20,5600 ) 16,100
9 9,160} 10,600{ 9,770 2,800| 3,900{ 5,100 11,600} 18,000{ 38,400 | 15,400 | 20,100 | 14,800

10| 8,940| 10,700] 10,000| 2,900 4,100} 5,100 |#12,200| 17,200} 39,400| 18,300 | 19,700 | 13,500
11 8,710| 10,900{ 10,000| 3,000{ 4,300| &5,200| 13,600| 16,700| 49,800 22,100} 19,500 | 12,200
12| s,70| 11,000| 10,000 3,000| 4,500 5,200} 15,200| 16,900} 41,400| 22,900| 18,500 | 10,700
13| 8,940( 11,000| 9,770| 3,100 4,700| 5,300( 18,100 17,100} 34,500{ 21,100 | 18,500{ 9,300
14 8,710| 10,900f 9,640 3,300 #4,900| 5,400 32,200| 17,200 39,800 18,900 18,100 8,100
15 g,280| 10,900 9,900 3,500f 5,000 5,500 [#31,300{ 16,100| 33,200} 17,500 | 18,00 7,350
16| 9,020{ 10,900| 9,900 4,100 5,000 #5,800| 29,800 14,900| 26,000| 17,300 | 18,100| 6,620
171 8,910 10,900| 9,770| #4,300| 5,100| 5,800| 20,700} 14,200 23,400 17,700 18,100| 6,340
18| g,670| 10,800| 9,640| 4,400| 6,100 6,100| 15,800} 14,200| 23,200| 18,100 18,300| 6,190
19 8,430/ 10,600/ 9,400| 4,300] &,200| 6,500| 17,200} 17,400} 24,700| 18,100} 18,300 6,040
20 8,930| 10,500| 8,820| 4,300| 5,200| 6,700| 19,900 22,400 28,500 17,800| 18,100| 6,040
21 9,260} 10,500| 8,160 4,200{ 5,200{ 7,000 19,700| 22,800{ 33,600| 17,600| 18,100| 6,190
22 9,350| 10,400| 6,180f 4,200 5,200 7,000 19,300} 22,000 37,000 17,500( 18,000{ &,
23 9,480 10,400| 65,200 4,100/ 5,200( 7,000| 19,100} 21,000} 35,700 17,600| 18,000| 6,920
24 9,460| 10,200| 4,600 4,100( 5,200{ 7,000/ 18,900! 20,800 33,000 17,800| 17,800| 6,770
26} 9,160{ 9,900 4,000 4,100{ 5,200 7,000{ 19,700{ 21,000 29,700| 17,800 18,000 7,060
28| s,830{ 9,900 3,200 4,100{ 5,200 7,200 22,300| 19,900| 29,700| 17,400| 18,300| 8,560
27 8,820| 9,640{ 2,500 4,100f 5,200{ 7,500 24,300| 18,700| 32,400| 17,300 18,600 9,770
28| 8,470, 9,640| 2,400| 4,000{ 5,200] 7,700| 24,000| 18,000} 31,000| 19,200| 18,300{ 9,150
29 8,430 9,400 2,300| 4,000| 5,200f 8,200/ 22,100| 17,400| 26,600| 20,000 17,800{ 8,660
30] ,570] 9,280 2,200/ 4,000 - 8,800} 20,700] 17,100] 25,000| 19,600 | 17,600| 8,400
31 8,920 - 2,100 %4,000 - 9,500 - 17,100 - 19,800} 17,600 -
Second- Run-off in
Month foot-days Maximam Minimum Mean acre-feet
OCtODOT e ieresnsroseoscorenstoastrassananes 274,460 9,480 8,040 8,854 544,400
November..... veresenan 306,360 11,000 9,280 17,210 607,700
DECOMDOr e v evvereensasesassasnnsecanoannnes 234,080 10,000 2,100 7,651 464,300
Calendar year 1939...:cevecersssosnsenns 7,288,200 212,000 2,100 19,970 |14,460,000
JAIUATT o e oo eresnssnennnnserssrossanaanss 104,300 4,400 1,800 5,365| 206,900
February..... 133,700 5,200 3,600 4,610 265,200
MATCh. ¢ v v soeorrranenassasn 192,500 9,600 6,100 6,210 | 381,800
April,.. 530,500 32,200 10,000 17,680 | 1,052,000
5§71 ,300 22,800 14,200 13,430 | 1,133,000
912,700 49,900 17,600 37,420 | 1,810,000
574,800 23,000 15,200 13,540 | 1,140,000
611,800 28,100 17,600 17,740 | 1,213,000
BOPLOMDer  ceverctvcecrssroanacsonosanaanee 324,420 18,000 6,040 11,810 643,500
Water year 1939-40--c-creecevresvsernaaa! 4,970,920 49,900 1,800 13,040 | 9,462,000

#* Winter discharge messurement made on this da;
HNote.- Stage-discharge relation effected by ic

¥ .
e Dec. 23 to Apr.




MISSOURI RIVER MAIN STEM 27
Missourl Rlver near Mobridge, S. Dak.

Location.- Water-stage recorder, lat. 45°32', long. 100°29', in sec. 7, T. 1€ N., R. 30
., at bridge on U. 8. Highway 12, 3 miles west of Mobridge. Datum of gage is
1,527.19 feet above mean sea level (general adjustment of 1929).

Drainage area.- 208,700 square miles.

Records avallable.- August 1928 to September 1940.

Average discharge.- 12 years, 18,460 second-feet.

Extremes.- Maximum discharge during year, 61,800 second-feet June 12 (gage height, 9.28
eet); minimum, about 2,600 second-feet Jan. S, 9; minimum gage height recorded, 2.04
feet Sept. 22, 23.

1928-40: Maximum discharge, 212,000 second-feet Mar. 30, 1939; maximum gage

helght, 14.65 feet Mar. 20, 1938, Mar. 30, 1939; minimum discharge, that of Jan. 8, 9,
1940; minimum gage height, 1.00 foot Sept. 6, 7, 1934.

Remarks.- Records good except those for period of ice effect, which are fair. Flow
Tegulated by Fort Peck Reservoir (see p. 21 ).

Discharge, in second-feet, water year October 1939 to September 1940

o
]
«
[«
o
o

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

e,120| 8,540{ 9,580| 2,700| %4,300| 5,300| 11,500| 24,500| 17,500| 26,300| 21,800 | 17,400
s,120| 8,560| 9,580 2,700| 4,200| 5,300| 13,500 23,800 17,400| 25,100 21,800| 17,400
s,240| 8,920| 9,340| 2,700| 4,000| *5,300| 14,100| 25,900| 17,100{ 23,700| 22,100 | 17,400
8,360 9,410/ 9,210 2,700| 3,800| 5,200( 14,400| 24,600| 19,100| 21,800| 25,400| 17,200
8,480 9,680| 9,210, 2,800 3,700| 5,200{ 14,500| 20,500 22,000| 20,200| 27,900 | 17,400

9,580 9,460| %2,800| 3,600| 5,200
8,720| 9,560 9,340 2,700| 3,500| 5,200
8,720 9,560/ 9,210 2,600| 3,500| 5,200 12,600| 19,500| 27,500| 17,200| 24,000| 17,600
8,840 9,440 9,460 2,600 3,400| 5,200| 12,600| 19,100 31,300| 16,200| 21,900} 17,200
8,960 9,780| 9,460 2,700| 3,500| 5,200| 13,000} 18,500| 36,200| 15,500 | 20,500 | 16,000

1 9,080| 10,200 9,460/ 2,800| 3,500 5,100{ 12,600| 17,800| 41,000} 15,800( 19,800| 14,600
12 9,080| 10,400 9,710{ 2,800 3,700 5,100( 13,000| 16,800| 55,200| 17,900 | 19,700} 13,000
13| s,960| 10,700| 9,970{ 2,800| 4,000| 5,000| 13,300| 16,800! 45,200{ 22,100| 19,300| 11,500
14| 8,840 10,800 9,970{ 2,800| 4,200| %4,900| 22,200( 17,800] 37,100| 23,200| 19,100| 10,500
15{ 8,960| 11,100| 9,840} 2,900| w4,500| 4,900/ 30,700| 16,800| 40,000( 21,500| 18,600| 9,460

16/ 9,080 11,100 9,840 3,100| 4,800| 5,000| 28,000| 17,100| 36,200| 18,900| 18,100| 8,720
17{ 9,010| 11,100( 10,100 3,300| 5,000{ 5,100 26,400 16,200 20,000| 17,2c0| 18,600] 8,240
18! g,030| 10,900|#10,100| 3,700| 5,100 5,400| 21,500| 15,600 26,300( 16,700| 18,400( 7,900
19| sg,980| 10,900 9,800| #3,800| 5,200| 5,700| 14,700| 14,200| 23,800| 17,400| 18,600] 7,550
8,960| 10,900 9,600 4,000 5,300| 6,400/ 11,900 12,200| 25,200| 17,900| 18,700| 7,330

21} 9,040{ 10,900{ 9,200 4,100 5,400 6,600| 16,400 16,800| 24,600 17,900]| 18,400| 7,220
22| 9,280{ 10,800 8,800 4,200, 5,400, 6,600| 19,600| 23,800| 27,500 17,400 18,300| 7,110
23! 9,360{ 10,800{ 7,000 4,100 5,400 6,700| 18,700 24,500] 20,000| 17,400| 18,200 7,110
24} 9,380 10,700 5,500 4,100| 5,400 6,700| 18,700 25,400| 50,000| 17,000 18,100] 7,330
25} 9,480{ 10,700 4,700 4,100 5,300 6,700| 18,300| 22,000| 28,100 17,600| 17,800| 7,440
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26 9,280( 10,500{ 4,200{ 4,100{ 5,300 6,800 17,900{ 21,600( 28,100 17,900 17,600{ 7,440

27 8,940| 10,400} 3,600{ 4,100 5,300 6,800{ 20,200| 21,600} 27,200| 18,100| 17,900{ 7,440

28 8,880| 10,300; 3,300} 4,200 5,300{ 7,000/ 26,100} 20,800{ 27,800| 17,900{ 18,100{ 8,010

29 8,410| 10,000 3,100 4,200| 6,300; 7,800| 28,100 19,800; 28,400| 17,900 18,100 8,840

30 8,170| 9,870 2,800 4,200 - 9,200 27,000| 18,800| 27,800} 21,600| 18,100 8,960
31 8,430 - 2,700| 4,300 - 10,300 - 17,800 - 23,200 17,600 -

Second- Run-off in

Month foot-days Maxinum Minimum Mear acre-feet

0CtODO e s catesorrcsenstasscancsrcnrencsnee 273,670 9,480 8,120 8,828 542,800

306,100 11,100 8,540 10,200 607,100

Dedember. csssetsrcscsonrvsserossssscnannns 247,240 10,100 2,700 7,975 490,400

Calendar year 1939.c--c:ve-crsecescas-vs| 7,605,870 203,000 2,700 20,830 |16,080,000

January...... 104,800 4,300 2,600 3,381 207,900

February 130,900 5,400 3,400 4,514 259,800

186,100 10,300 4,900 6,003 369,100

540,000 30,700 »800 » 1,071,000

610,200 25,900 12,200 19,680 | 1,210,000

882,400 58,200 17,100 29,410 1,750,000

595,400 26,300 15,8600 19,2101 1,181,000

626,100 27,900 17,600 20,200 | 1,242,000

349,100 17,900 7,110 11,640 692,400

Water year 1930-40.cccervecasscscssssccs| 4,862,010 58,200 2,600 13,260.] 9,625,000

* Winter discharge measurement made on this day.
Hote.~ Stage-dlacharge relation affected by ice Dec. 19 to Apr. 6.



MISSOURI RIVER MAIN STEM

Missouri River at Pierre, 8. Dak.

Location.- Water-stage recorder, lat. 44°22'25", long. 100°22'05", in SWi sec. 32, T.
IIT N., R. 79 W., at Chicago and North Western Ry.
stream from Bad River. Datum of gage is 1,414.41 feet above mean sea level {(general

adjustment of 1929).
Drainage area.- 243,500 square miles.

Records available.- October 1929 to September 1940.

Average discharge.- 11 years, 18,580 second-feet.

Extremes.- Maximum discharge during year, 60,800 second-feet June 13 (gage teight, 9.46
eet]; minimum, about 2,500 second-feet Jan. 10; minimum gage height observed, 1.80

feet Dec. 31.

bridge at Plerre, 13 miles up-

1929-40: Maximum discharge, 197,000 second-feet Mar. 31, 1939 (gage teight, 14.20
feet); minimum, that of Jan. 10, 1940; minimum gage height, 0.26 foot, present datum,

Nov. 27, 1931.

Remarks.- Records good except those for period of ice effect, which are fair.

Tegulated by Fort Peck Reservoir (see p. 21 ).

Discharge, in second-feet, water year October 1939 to September 1940

Flow

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1l 7,980 8,790} 10,500 3,200] 4,400 5,300 |#11,700! 37,800 19,300 | 30,700 | 19,800 | 18,300
2| 8,180| 8,710} 10,100{ 3,200| #4,500| #5,200| 13,400 31,900 18,600 29,600 | 22,400 [ 17,800
3| 8,180 8,750| 10,300{ 3,000 4,400 5,200| 15,500 26,000 18,000 | 27,400 | 21,400 [ 17,600
4| e&,180| 8,950| 10,000{ 2,800| 4,l00| 5,200( 17,000| 25,200| 18,000} 25,200 | 20,600 [ 17,600
5| 8,340 9,210f 9,880| 2,800! 3,800| 5,200/ 15,500| 26,000] 17,600| 23,700 | 20,600 | 16,800
6| 8,490 9,440 9,810{ 2,900 3,700| 5,400 ¥13,300| 24,800 17,800 | 22,000 | 22,400 { 18,800
7! 8,490 9,510 9,640{ 3,000| 3,600 5,600| 14,600 22,700 20,900 | 20,300 | 26,500 | 18,000
8| 8,590 9,760 9,500{ #3,000| 3,500 5,800| 15,200 21,200 23,700| 19,300 | 27,000 | 18,000
9| 8,750 9,760 9,780| =2,800| 3,400| 6,100} 15,000 20,100 | 25,600| 18,800 | 26,500 | 18,000

10| 8,750| 9,680( 9,650f 2,500| 3,400| 6,200| 13,300| 19,600| 26,000 | 17,800 | 24,800 | 17,800
11| 8,750| 9,880 9,880 2,600| 3,400| 6,200| 12,700| 19,100 29,600| 16,800 | 22,700 [ 17,300
12| 8,710\ 9,980 9,880 2,600| 3,400| 6,100| 12,700| 18,600 39,000| 16,100 | 21,200 [ 17,300
13| 8,840| 10,200 9,700| 2,600{ 3,400| 5,900| 12,700| 18,300 55,700| 15,700 | 20,100 15,700
14| 8,980| 10,500 - 9,700 2,600 3,500| 5,800| 12,700 17,300 | 42,600 16,400 | 19,800 | 14,600
15| 8,980| 10,500} 9,350 2,700| 3,700{ %5,600| 15,400| 16,500 37,200| 19,600 | 19,300 | 13,100
16| 9,010| 10,700 9,530{ 2,800 %4,000{ 5,600| 34,200| 16,600 | 38,400 | 21,800 | 19,100 | 11,700
17| 8,940| 10,800 9,700! 2,900f 4,300| 5,800| 34,800| 16,600| 40,800 21,200 19,100 | 10,400
18( g,940| 11,200 9,700| 3,100f 4,700{ 7,200| 28,500| 17,100 36,000 | 19,100 | 19,100 | 9,400
191 8,960| 11,200| 9,500 3,100| 5,000| 7,800 25,200| 17,300 29,600 | 17,300 | 18,800 | 8,910
20| 9,120| 11,000| 9,080] 3,100| 5,300 8,400 20,300| 16,600 27,000 16,600 | 18,600 | 8,280
211 9,570| 11,000{ 8,910 3,300| 5,500/ 8,200} 16,600 | 15,700 | 24,800| 16,600 | 18,300 | 7,840
22| 9,120| 11,000 9,080 %3,500| 5,600 7,300| 14,800| 15,000} 23,700 | 17,300 | 18,300 | 7,550
23| 9,210( 11,000/ 8,440| 3,600| 5,700| 6,900| 16,600 16,400 25,600 | 17,800 [ 18,300 | 7,280
24| 9,310/ 11,000 7,600| 3,800 5,600| 6,800| 19,600| 21,400 33,600| 17,300] 18,000 7,140
25| 9,240| 11,000| 5,700| 4,000| 5,600| 6,800 20,300 | 24,000 | 34,800{ 17,100| 18,300 | 7,140
26| 9,380| 11,000| 5,000| 4,100 5,500/ 6,700| 19,600| 23,300 36,000 17,300 | 18,300 | 7,140
271 9,300f 11,000 4,700| 4,200| 5,400{ %6,600| 18,800 22,000 33,600| 17,600 18,000 | 7,410
28| 9,450| 10,800 4,000] 4,300 5,400! 6,800| 18,600 | 21,400 | 30,700| 18,000 | 17,800| 7,690
291 9,450| 10,700| 3,800| 4,300| 5,300\ 7,000| 23,300| 21,200 | 29,600 18,000 | 17,800 7,840
301 9,290| 10,700 3,600 4,300 - 7,300| 40,800 20,600 | 29,600 | 18,300 { 17,800 | 7,980
31| 9,390 - 3,400| 4,400 - 8,400 - 20,100 - 18,300 | 18,000 -
Second- Run-off in
Month foot-days Maximum Minimum Mean acre-feet
OCLODET s e e vsvarsocrsanneonsossosasassarnns 275,870 9,570 7,980 8,899 547,200
NOVembETres e svosrnsn ces 307,720 11,200 8,710 10,260 610,400
DeCembers cossersresens e 259,500 10,500 3,400 8,371 514,700
Calendar year 1939.. sresesneniaaees| 7,532,620 193,000 3,400 21,460 [15,540,000
January.... 101,100 4,400 2,500 3,261 200,500
February. . 129,100 5,700 3,400 4,452 256,100
198,400 8,400 5,200 6,400 393,500
562,700 40,800 11,700 18.760 | 1,116,000
650,700 37,800 15,000 20,990 | 1,291,000
883,400 55,700 17,600 29,450 | 1,752,000
609,000 30,700 15,700 19,650 | 1,208,000
628,700 27,000 17,800 20,280 | 1,247,000
September.ssscescecccascssnccsrcnssnonnnns 380,600 18,800 7,140 12,690 754,900
Water year 1939=40.--scasrercenocenans -+ 4,986,790 55,700 2,500 13,630 | 9,891,000

# Winter dlscharge measurement made con this day.
Note.~- Stage-discharge relatlon affected by ice Dec. 24 to Apr.
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MISSOURI RIVER MAIN STEM
Missourl River at Yankton, S. Dak.

Location.~ Water-stage recorder, lat. 42°52', long. 97°24', between sec. 18, T. 93 N.,
R. 55 W., and sec. 13, T. 93 N., R. 56 w., at Meridian nghway Bridge in Yankton, 7
miles upstream from James River. Datum of gage is 1,159.75 feet above meen sea level
(general adjustment of 1929).

Drainage area.- 279,500 square miles.
Records available.- November 1930 to September 1940.

Extremes.- Maximum dlscharge during year, 50,800 second-feet June 15 (gage height, 7.42
; minimum, about 2,900 second-feet Jan. 10, 11; minimum gage height, -0.67 foot
Dec. 29.
1930-40: Maximum discharge, 176,000 second-feet Apr. 1, 1939; maximum gage height,
10.30 feet, present datum, Mar. 3, 1934; minimum discharge, that of Jan. 10, 11, 194G
minimum gage height, that of Dec. 29, 1939.
Maximum stage known, 30.5 feet, present datum, Apr. 5, 1881 (ice jam).

Remarks.- Records good except those for period of ice effect, which are fair. Flow
Tregulated by Fort Peck Reservolr (see p. 21 ).

Discharge, in second-feet, water year October 1939 to September 1940

Day{ Oct. Nov. Dee. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 8,700 10,900{ 12,200 4,400 5,300 6,600| 12,100 26,500| 21,700| 30,500( 17,700| 19,600
2 8,850) 10,900| 12,600 4,100 5,300 6,700| 13,000 32,700| 21,100| 29,100 18,300 19,400
3| 8,700| 11,100| 12,300| 3,900| 5,400| 6,700 16,200( 40,400| 20,800( 29,100} 18,500 18,800
4 8,880) 10,900| 12,100 3,700 5,400 6,800} 23,200/ 36,900{ 21,100| 29,100} 18,800 18,800
5 8,860| 10,700| 12,100 3,500] 5,500 6,800| 20,100| 33,100} 22,400| 29,000| 18,800| 19,200
6 9,010| 10,700| 12,100 35300 5,600 7,000} 19,300 29,200{ 24,000| 28,400 19,900 18,800
7 9,110{ 10,400| 11,800 35,200 5,700 7,200| 20,400 26,600 22,400| 27,400 21,700 18,800
8 9,260{ 10,400| 11,800 3,100 5,600 7,400| 22,700| 26,200{ 21,500| 26,600 21,100 18,300
1(9) 9,580{ 10,500 11,600 3,000 5,600 7,400 21,600 26,200| 21,800| 25,100| 20,500} 17,700

10,100| 10,700| 11,900[ #2,900| 5,400 7,400( 18,800} 25,500] 21,200| 23,500| 20,800| 17,500

11{ 10,200{ 10,900| 11,400| 2,900 5,200 7,400| 17,300 25,100| 21,200| 21,900 22,900| 18,500
12{ 10,20C| 10,900| 11,200{ 3,000] 5,000| *7,400| 17,000| 23,200| 23,700| 20,700| 25,800 18,500
13} 10,000{ 11,100{ 11,200 3,000| #4,900| 7,400| 17,000| 22,600| 26,600 19,600| 26,400| 18,100
14| 9,800{ 11,100{ 11,100 3,100| 4,800 7,500| 16,800| 22,000 28,000| 18,700 | 25,400| 18,000
18| 9,840| 11,300| 10,900| 3,200/ 4,800 7,600| 16,000 21,700| 46,000| 18,000| 23,500 | 17,600

16| 10,000 11,400] 10,900 3,300| 4,800 +7,800| 15,700| 20,200| 44,400| 17,700| 22,300| 17,000
17| 10,100| 11,400| 10,900 3,400| 5,000/ 8,400| 16,000| 19,900 37,500| 17,700} 21,100| 17,000
18( 9,s00f 11,400| 11,200 3,500 5,200/ 9,000 16,400| 19,100 34,200| 17,500| 15,900 16,100
19| 9,800| 11,500] 11,100 3,600| 5,400| 9,300| 27,100( 18,500| 33,300| 18,500| 19,600 15,500
20| 9,670| 11,700| 10,700 3,700| 5,600 13,000| 33,600| 18,300| 35,200 19,900 19,400 | 14,700

2l 9,640( 11,800/ 10,100{ 3,800( 5,700/ 12,100 30,000| 17,700| 36,600 21,700 19,100 13,700
22( 9,840 11,800| 10,100{ 3,800 5,800| 10,500| 28,400 17,700| 32,300 20,800| 15,600 12,500
25 9,900 11,900 9,660/ 3,900( 6,000| 10,200 27,000| 18,000 30,500| 19,400} 18,800| 11,500
24| 10,100| 12,300{ 9,600 4,000| 6,200{ 9,500| 23,900} 18,000| 28,800 18,000| 19,400| 11,400
25 10,300| 12,200 9,060{ 4,200/ 6,300, 8,800| 21,000} 17,600] 26,400| 17,500| 21,100 10,500

26| 10,500 12,400| 8,000! 4,300| #6,400| 8,300| 19,900| 17,200 25,200| 17,200 | 22,600| 9,920
27| 10,500f 12,400| 6,500/ 4,500| 6,500| 8,900( 19,400 17,000} 27,000| 17,500 | 20,200| 9,340
28| 10,500| 12,300 5,800 4,700/ 6,600{ 10,000 22,900] 19,200 30,700| 17,700{ 19,900 8,800
291 10,500{ 12,300 5,200 5,000] 6,600| 14,000| 26,100| 22,900} 33,600} 17,500} 19,600 8,800

30( 10,900{ 12,500{ 4,900 #5,300 - 13,800( 26,800 24,100( 32,900 17,200| 19,600 8,800
31| 10,900 - 4,600 5,300 - 13,000 - 22,900 - 17,200 19,900 -

Second- Run-off in

Month A foot-days Maximum Minimum Mean acre-feet

OCtObe s sceeecarrovrrcccscascnsronsrascane 304,020 10,900 8,700 9,807 603,000

341,800 12,500 10,400 11,390 678,000

314,620 12,600 4,600 10,150 624,000

8,486,370 167,000 4,600 23,190 {16,830 ,000

116,600 5,300 2,900 3,761 231,300

161,600 6,600 4,800 5,572 320,500

273,900 14,000 6,600 8,835 543,300

625,700 33,600 12,100 20,860 | 1,241,000

726 ,200 40,400 17,000 23,430 | 1,440,000

852,100 46,000 20,800 28,400 | 1,690,000

669,700 30,500 17,200 21,600| 1,328,000

AUBUSE e errsnrrnaneennoonnses 641,400 26,400 17,700 20,690 1,272,000

SEPLOMDe s ssvreavereraorsanctcrscnnscarean 463,160 19,600 8,800 15,440 918,700

Water year 1939-40-«c:c--cesetseseerea-aa{ 5,490,800 46,000 2,900 15,000 {10,890,000

* Winter discharge messurement made on this day.
Note.- Btage-discharge relation affected by ice Dec. 26 to Mar. 30.



30 MISSOURI RIVER MAIN STEM
Missouri River at Sioux City, Iowa

Location.- Water-stage recorder, lat. 42°29', long. 96°25', in sec. 17, T. 29 N., R. 9
., bixth principal meridian, at bridge on U. S. Highway 77 in Sioux City, 2.5 miles
downstream from Big Sioux River. Datum of gage is 1,076.96 feet above mean sea level
(general adjustment of 1929).

Drainage area.- 314,600 square miles.
Records available.- September 1928 to September 1931, October 1938 to Septenber 1940.

Extremes.- Maximum discharge during year, 55,700 second-feet June 16 (gage height, 8.90
eet); minimum, 3,050 second-feet Jan. 11 (discharge measurement); minimum gage
height, -0.97 foot Dec. 30.

1928-31, 1938-40: Maximum discharge observed, 190,000 second-feet Apr. 1, 1929;
maximum gage height, 14.35 feet Apr. 3, 1939; minimum discharge, that of Jan., 11, 1940;
minimun gage helight, that of Dec. 30, 1939.

Maximum stage known, 22.5 feet Apr. 23, 188l.

Remarks.~ Records good except those for period of ice effect, which are fair. Flow
Tegulated by Fort Peck Reservoir (see p. 21).

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. ¥ay June July Aug. Sept.
1 9,080 10,700 12,700 4,700 5,000 6,300| 18,500 26,400| 23,600 35,3800| 17,100| 19,000
2| 8,900{ 10,600| 12,600 4,300 b5,400| 6,400| 17,600| 25,300 22,900| 31,200| 17,600 18,900
3 5,900{ 10,700{ 12,600{ 4,100 5,500 6,400 18,500 31,200| 22,600| 28,700| 18,400 | 18,800
4 8,780{ 10,800| 12,600 3,900| &5,500| 6,500| 22,600{ 39,900| 32,000| 28,400 18,800 | 18,300
5| 8,620 10,900 12,300 3,600{ 5,600 6,600] 27,400| 35,300 26,600| 28,400} 19,300| 18,500
6 8,970{ 10,900) 12,500{ 3,400 5,600| 6,700} 25,500 30,800 28,600| 29,300} 19,000 19,000
7 8,960{ 10,800| 12,500{ 3,300 5,600 6,900| 24,100| 28,400} 25,700| 29,700} 19,600 | 19,100
8! 8,970( 10,700| 12,500] 3,200{ 5,700| 7,200| 24,100| 26,600| 24,400| 28 »600 [ 21,700 19,100
9 9,300{ 10,400 12,300{ 3,200 5,700{ 7,300} 25,800| 26,000( 22,900| 27,100| 22,400| 19,100

10y 9,560 10,300| 12,200| 3,100| 5,700| 7,400| 25,500| 26,300 23,100| 26,700 21,400 18,500

11} 9,s20| 9,950| 11,700( #3,100| 5,600 7,700| 22,700| 26,000| 25,000| 25,600| 20,700 18,000
12| 9,s80| 10,100| 11,900| 3,100| 5,600{ 7,800| 20,900| 25,700 22,000| 23,300 | 23,000 | 18,600
13( 10,300( 10,600 11,400{ 3,100 5,600] #7,900| 20,000| 25,200 22,800| 21,600 26,800 | 18,700
141 10,300| 11,000 11,400 3,100 #5,600| 7,800| 19,500 | 24,600| 25,100( 20,800 29,300 18,300
18| 10,300| 11,300( 11,400 3,200| 5,600 %,700| 19,700| 23,600 27,100| 19,600 28,000 | 18,000

16( 10,000| 11,400| 11,400 3,300| 5,600| 7,700| 19,500| 22,600| 52,400| 18,500 25,200| 17,800
171 10,000| 11,400 11,400/ 3,400| 5,500 7,900| 19,200 20,700| 48,900| 17,600 | 23,100 | 17,700
18] '9,890| 11,600| 11,400| 3,500| 5,400{ 8,300| 19,000 19,800| 37,500| 17,000| 22,100 17,000
191 10,300{ 11,600} 10,900{ 3,700| 5,300{ 9,000{ 19,700| 19,100| 33,400 16,400| 20,700 16,500
201 10,300( 11,700{ 11,200{ 3,800{ &,400| 10,000} 26,300| 18,700 -32,900| 17,100 | 20,000| 15,700

21| 10,300( 11,900| 10,900 3,800| 5,500| 14,800} 34,400 18,300 | 34,100| 18,900 | 19,800 14,800
22| 10,400| 12,000| 10,100 3,800| 5,500| 14,400| 30,700| 18,000| 37,100| 20,700 | 19,300 | 13,900
23| 10,000| 12,100 9,900 3,900 5,500 14,400 28,100| 17,800 35,100| 20,900 | 18,900 | 13,000
24| 10,400| 12,400| 9,420 3,900 5,600| 12,200| 26,200{ 17,800| 31,000 19,600 18,700 | 12,000
25| 10,400| 12,500 9,200] 3,900| 5,600 11,400} 24,100 18,000 29,600 17,800 18,800| 11,600

26| 10,400 12,700 8,580{ 4,000 5,600! 10,900 21,900 17,400 28,000| 17,200| 24,600 | 11,200
27| 10,600| 12,700| 7,360| 4,200{ #5,600| 10,300 21,200| 17,000| 26,000} 16,800 | 22,600 | 10,400
28( 10,600( 12,700| 6,280 4,400 6,000/ 11,200| 21,200( 16,200| 26,000 17,200 | 21,200 [ 10,100
29| 10,600( 12,700 5,940| 4,600| 6,300 12,700 23,400 17,200 29,300} 19,800| 19,600 9,900
30| 10,600 12,500 5,300| 4,600 - | 18,300| 26,400 | 20,900 | 35,300} 17,800 | 19,400 9,900

31l{ 10,800 - #5,000| #4,600 - 18,500 - 23,600 - 17,400 | 19,000 -

Second- Run-off in
Month foot-days Maximum | Minimum Mean o Foot

OCEODeT v eereesarnonsnasearsannocscscsanes 306,110 10,800 8,620 9,875 607,200
November... vene 341,650 12,700 9,950 11,390 677,700
DecCember..cccoscrsnccercosassoasssnncnnnonse 326,880 12,700 5,000 10,540 648,400
Calendar year 1939«..ceersoerevrvorsonoe 8,774,830 166,000 5,000 24,040 [17,410,000
115,800 4,700 3,100 3,735 229,700
161,700 6,300 5,000 5,576 320,700
Marcheeeoescannn 298,600 18,500 6,300 9,632 592,300
April... 693,700 34,400 17,600 23.120| 1,376,000
724,400 39,900 16,200 23370 1,437,000
889,000 52,400 22,000 29,630 | 1,763,000
695,500 35,800 16,400 22,4401 1,380,000
656 ,200 29,300 17,100 21,170| 1,302,000
481,400 19,100 9,900 16,050 954,800
Water year 1939-d0-e.-eeeeccrecacnsnnses| 5,600,940 52,400 3,100 15.550 [11,290,000

# Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Dec. 31 to Mar. 22.




MISSOURI RIVER MAIN STEM 31
Missouri River at Omaha, Nebr.

Location.- Water-stage recorder, lat. 41°15'40", long. 95°55'15", in sec. 23, T. 15 N.,
. ., at Douglas Street Bridge in Omaha. Datum of gage 18 958.24 feet above mean
sea level (general adjustment of 1929).

Drainage area.- 322,800 Square miles.
Records available.- September 1928 to September 1940.
Average discharge.- 12 years, 23,030 second-feet.

Extremes.- Maximum discharge during year, 54,600 second-feet June §; maximum gage height,
10.96 feet June 18; minimum discharge, 3,000 second-feet Jan. 11-15; minimum gage
height, 1.65 feet Jan., 7.

1928-40: Maximum discharge, 198,000 second-feet June 7, 1929; maximum gage helght,
19.30 feet Apr. 6, 1939; minimum discharge, about 2,200 second-feet Jan. €, 1937;
minimum gage height, that of Jan. 7, 1940.

Max: stage known, 24.65 feet Apr. 25, 1881, present datum (ice jam).

Remarks.- Records good except those for period of ice effect, which are fair. Flow
—regulated by Fort Peck Reservolr (see p. 21 ).

Discharge, in second-feet, water year October 1939 to September 1940

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1} 9,090| 10,600} 12,600 5,000| #5,100| 6,400 20,600 27,200 | 22,000| 34,900 | 21,000 19,600
2| 9,090] 10,500| 12,600 4,700| 5,300 6,700| 19,700 27,200 23,500 34,900 | 19,900 | 19,400
3| 9,090| 10,500| 12,600 4,200/ 5,400 6,800 19,200 25,700 22,600 | 31,800 [ 22,200 | 19,400
4] 9,170} 10,500| 12,600| 4,000) 5,500 6,900} 19,000/ 28,900/ 35,300) 28,800} 19,900 | 19,200
5| ¢,540| 10,600 12,600| 2,800 5,600 7,000{ 24,000| 36,400| 53,100| 28,000 19,700 | 18,200
6| 9,260 10,900| 12,600 3,500{ &,700| 7,200| 28,400| 34,900 37,200| 28,000| 19,900 | 19,200
7| 9,260 11,000| 12,600{ 3,400 5,700| 7,400| 26,600 32,400 37,400 | 29,100 | 20,100 | 19,400
8{ 9,250] 10,900! 12,600! 3,200| 5,600 v,500| 25,800 28,300 32,400 30,000 21,500 18,800
91 9,380| 10,900( 12,600 3,100| 5,600 7,600 25,800 27,000 29,700( 41,300/ 22,200 | 20,600
10} 9,380| 10,800| 12,600 3,200| 5,600 v,600( 28,500} 26,500} 26,000 31,200 23,800 | 20,400
1y 9,620| 10,600 12,600| 3,000 5,600} Y7,600| 27,900| 26,500| 25,000| 30,500 | 24,900 | 19,600
12} 9,740{ 10,600/ 12,300 #3,000! 5,600 ¥7,500| 23,400 25,600 ( 23,700| 25,300 ! 28,300 18,500
15| 9,980| 20,600} 12,000| 3,000| &,800! 7,400 19,700| 25,100 25,800 24,000 | 50,000 | 15,400
14| 10,400| 10,600| 11,900| 3,000| 6,000| #7,400| 19,700 | 24,400 | 23,100 22,000 | 35,400 | 19,000
15| 10,500 10,900| 11,800] 3,000| #6,200| 7,400 | 20,000 24,600 | 24,900 | 21,400 | 30,900 | 18,800
i6] 10,500/ 11,100 11,500] 8,100 6,100{ 7,600 20,000] 23,100 27,600 20,600 | 28,600 | 18,500
17} 10,600| 11,400| 11,700| 3,200| 6,000 8,000| 20,200] 22,200 42,800 19,600 | 27,000 | 18,000
181 10,400| 11,700| 11,700 3,300 &,800| 9,100| 19,900| 21,000 | 49,500 18,800 | 25,300 | 17,800
19{ 10,400| 11,800{ 11,700| 3,500| 5,700| 10,600] 19,600 | 19,900 | 39,800 | 17,900 | 24,200 | 17,400
20{ 10,500 11,800{ 11,400 3,700| 5,500| 11,500 19,800 | 19,200 | 54,400| 17,300 | 22,000 | 16,800
21| 10,700( 11,800/ 11,400| 3,800| &,400!%12,200} 25,600} 18,600 | 32,700 | 17,100 | 20,800 | 15,900
22 10,600( 12,000} 11,100 3,000| &,400| 165,000 34,600 1€,400 | 35,500 | 17,800 | 20,100 [ 15,400
25| 10,600| 12,100| 10,800{ 3,800| 5,400! 16,600 | 32,200} 18,400 | 37,300 | 19,5600 | 19,300 | 14,800
24| 10,700| 12,200| 10,500{ 3,900| 5,500] 15,900| 25,700 18,100 37,000 | 20,500 | 19,300 | 14,200
25( 10,400 12,500 10,100 &,900| &,500{ 15,300 27,300 18,100 | 32,500 19,900 | 19,700 | 13,100
26| 10,400 12,600| 9,420{ 3,900 5,800 13,300| 26,100| 18,300 | 30,100 | 18,400 | 24,600 | 12,200
271 10,500| 12,800 8,200 4,000| 6,000( 11,000( 23,100 1s,100 | 2¢,500| 17,800 | 26,500 | 11,700
28| 10,300 12,800] %,400| 4,200 #6,100( 10,900 22,000 17,600 | 27,500 | 17,400 | 25,400 | 11,200
29) 10,600| 12,800{ 6,600 4,400 6,200 13,600{ 22,200 | 17,000 | 27,000 15,600 | 22,500 | 10,600
30| 10,800| 12,800} 6,000 4,600 - | 16,000 23,600 16,800 | 2¢,400| 26,800 | 20,600 | 10,200
31| 10,800 - 5,600 4,800 - 1% ,600 - 18,300 - 24,200 | 20,000 -
Second- Run-off in
Month foot-days Maximum Minimum Mean acre-feet
0CEODOr e e vevanreeroroacrenonvassonasncnan 311,030 10,800 9,090 10,030 616,900
HOVOMDOT e sveeerasnessasseransnssonsassnss 342,700 12,800 10,500 11,420 679,700
DOCOMDOT e v e sevrvoerrsrensronsosersancsons 341,620 12,600 5,500 11,020| 677,600
Calendar year 1939...:vsiveerecsnscesees! B,957,640 140,000 5,300 24,620 |17,830,000
JODURT e e rvnonrrasntonsoasnessossasonsns 114,900 5,000 3,000 3,706 227,900
February 164,700 6,200 5,100 5,679 326,700
March. . 312,500 17,600 6,400 10,080 619,800

723,600 36,400 16,800 23,340 | 1,435,000

949,200 53,100 22,000 51,640 | 1,883,000
766 ,000 41,300 17,100 24,350 | 1,498,000
724,600 35,400 19,300 23,370 | 1,437,000
508,100 20,600 10,200 16,940 | 1,008,000
Water year 1959w40:csesessesscssssassass| 5,959,660 63,100 3,000 16,280 [11,820,000

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Dec. 27 to Mer. 19.




32 MISSOURI RIVER MAIN STEM
Missouri River at Nebrasi(a Clty, Nebr.

Location.- Water-stage recorder, lat. 40°40'35", long. 95°50'10", in SWi se:. 10, T. 8
N., R. 14 E., at Waubonsie Highway Bridge at Nebraska City. Datum of gaze 1s 903.94
feet above mean sea level (general adjustment of 1929).

Drainage area.- 414,400 square miles.
Records_available.- August 1929 to September 1940.

Average discharge.- 11 years, 26,930 second-feet.

Extremes.- Maximum discharge during year, 69,500 second-feet June 8 (gage hzight, 12.95
Teet); minimum, about 3,700 second-feet Jan. 8-10; minimum gage height ovserved, 1.2
feet Jan. 1.

1929-40: Maximum discharge, 149,000 second-feet Apr. 6, 1939; maximum gage helight,
17.90 feet July 12, 1938; minimum discharge, 3,230 second-feet Dec. 13, 14, 1932; mini-
mum gage helght, that of Jan. 1, 1940.

Maximum stage known, 18.0 feet sometime in April 1881.

Remarks.- Records good except those for period of lce effect, which are falr. Flow
Tegulated by Fort Peck Reservolr (see p. 21).

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 10,500 12,400| 15,700 5,570 6,400 11,300} 26,300| 30,000| 21,000| 33,600 25,300| 21,100
2| 10,700} 12,500] 15,600 4,900| #6,s00| 11,800( 26,600 32,400 24,100} 36,500| 22,700{ 20,700
3| 11,000 12,500{ 15,100 4,500| 7,000| 12,100} 25,000| 31,500/ 24,500} 35,500' 23,400| 20,700
4] 11,100{ 12,300| 15,000 4,200 7,100{ 12,600| 24,100 30,000{ 25,300} 31,800 29,000{ 20,200
5{ 11,500| 12,500} 15,000 4,100 7,200} 13,300| 23,800} 37,800} 53,500 28,900 24,100; 20,200
6| 12,100| 12,800 15,000 4,000| 7,300 14,200| 30,600, 42,600] 57,900 27,900 22,500| 20,100
7| 11,300( 13,100 15,200 3,800 7,300| 15,000} 33,600 39,600| 51,600 27,900 22,300| 20,100
8| 11,000{ 13,100| 15,000 3,700 7,200} 17,000| 30,900( 36,500 61,100f 28,700 22,700 20,900
9| 10,800| 13,100f 14,S00 3,700 7,200] 21,500| 28,900| 34,200| 58,400{ 33,300 23,600| 21,200

10| 10,800{ 12,800 14,S00 3,700 7,200/ 22,500| 25,400 35,200{ 50,300{ 45,700 23,S00| 21,700

11} 10,800{ 12,600( 14,s00| 3,900 7,200{ 18,000| 29,800| 32,100| 44,900 30,000 26,300 20,700
12| 11,100} 12,300| 14,700{ 4,200 +7,200| 15,500| 27,600{ 30,000| 37,200 30,900 2s5,700| 20,000
13} 11,100{ 12,300| 14,300 4,500 7,300 14,000| 24,100 28,100| 33,600} 27,400 31,500 19,400
14| 11.500| 12,500] 14,300 #5,000| 7,500 12,600| 21,S00| 26,600| 30,300] 23,600 33,900/ 19,400
16| 12,000| 13,000{ 14,300{ 5,100| 7,700{+12,000{ 21,800| 26,300| 29,200{ 22,700 35,800/ 20,000

16| 12,500) 13,200{ 14,300| 5,200| 7,800 12,000 22,000/ 26,100{ 30,900] 21,500| 32,700| 19,400
17| 12,300f 13,400| 13,900/ 5,300 7,900| 13,400 22,000 25,500| 3S,900{ 20,700| 33,900( 19,000
18} 12,100f 13,600 14,300| 5,300 8,000 16,500| 21,500{ 25,000| 54,900! 19,S00| 2s,200| 18,700
19| 12,100{ 13,900| 14,400; 5,300{ 8,000| 24,600| 21,300 23,S00( 49,400| 19,400| 26,600| 15,300
20} 12,100| 13,900} 13,S00| 5,400| 8,000{ 21,100| 21,100| 22,700| 41,900| 18,700| 25,300| 17,700

21| 12,300| 13,900| 13,400| 5,500 8,400{ 19,600 21,500( 22,000| 37,200 1s,500{ 22,700{ 17,100
22| 12,300| 13,900 13,200 5,700/ S,700| 19,400/ 33,000| 21,100| 36,500 1S,700( 21,500( 16,400
23| 12,300¢ 13,900 12,900 5,800f 9,000! 22,200{ 3s,900| 20,400| 43,800} 19,300( 20,700| 16,100
241 12,300( 13,700| 12,600 6,000 9,200 22,300| 36,200f 20,400 44,500| 20,500{ 20,200( 15,800
256 12,100} 14,400| 12,100 6,000( 9,700 20,300| 33,600] 20,000{ 42,200{ 21,400| 20,100| 14,900

26| 12,000 14,600/ 12,100( 5,900| 10,200| 19,200| 32,400{ 20,000| 36,200 20,500| 19,600| 14,200
27| 11,900| 14,700} 10,700| 5,S800fj 10,600{ 17,400| 30,300] 20,000| 34,900| 19,400| 26,500] 13,200
28| 11,900| 14,900{ 9,070 5,700 10,800| 15,700 28,100 20,600| 32,400{ 20,900| 33,900| 12,900
29| 12,000 14,900{ 7,520 5,700{%11,100| 16,800| 27,400 19,300/ 30,000} 18,600{ 30,000| 12,400

30 12,300/ 15,100 6,860| 6,800 - 20,700{ 27,900| 18,900} 30,300| 24,100| 25,500{ 11,900
31| 12,300 - 6,350 6,000 - 22,200 - 19,300 - 29,700| 22,700 -

Second- Run-off in

Month foot-days Maximum Minimum Mean acre-feet

OCtObOres vecnrecceorroccosarercnarsanansns 362,100 12,500 10,500 11,680 718,200

cane 401,800 15,100 12,300 13.390 797,000

DeCemMDOTe s ererroocsasoonnnossenrsanans 411,100 15,700 6,350 13.260 815,400

Calendar year 1939.......0000000000s00..] 10,215,000 148,000 6,350 27,990 |20,270,000

155,270 6,000 3,700 5.009 308,000

235,000 11,100 6,400 5.103 466,100

526,500 24,600 11,300 16.990( 1,045,000

520,500 35,900 21,100 27,350 | 1,627,000

838,000 42,600 18,900 27,030 | 1,662,000

1,187,200 61,100 21,000 39,570 2,355,000

796,400 45,700 18,500 25.690| 1,580,000

s06,000 35,800 19,600 26.000| 1,599,000

544,400 21,700 11,900 18.150] 1,080,000

Water year 1939-40...ccccvscsooenecansss| 7,084,570 61,100 3,700 19,360 |14,080,000

# Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Jan. 2 to Mar. 16.




MISSOURI RIVER MAIN STEM 33
Missouri River at St. Joseph, Mo.

Location.- Water-stage recorder, lat. 39°45'10", long. 94°51'28", in sec. 17, T. 57 N.,
., at 8t. Joseph & Grand Island Ry. bridge in St. Joseph Datum of gage is
788.19 féet above mean sea level (general adjustment of 1929).

Drainage area.- 424,300 square miles.
Records available.- August 1928 to September 1940.
Average discharge.- 12 years, 30,440 second-feet.

Extremes.~ Maximum discharge during year, 65,600 second-feet June 10 (gage height, 12.39
7 minimum, about 3,700 second-feet Jan. 9, 1C; minimum gage height olserved, 0.6
foot Jan. 6.
1928-40: Maximum discharge observed, 196,000 second-feet June 4, 1929; maximum
gage height, 17.05 feet July 17, 1937; minimum dischargs, 2,300 second-feet Jan. 9,
1937; minimum gage height, 0.40 foot Dec. 11, 1937.
Maximum stage known, 27.2 feet, present datum, Apr. 29, 1881.

Remarks .- Records good except those for the period of ice effect, which are fair. Flow
regulated by Fort Peck Reservoir (see p. 21 ).

Discharge, ln second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 11,000 12, 400; 15,100 6,300 6,700 11,600{ 20,700| 28,600{ 19,300{ 30,700{ 36,100{ 24,600
2| 11,100 12,400{ 15,300 §&,600 7,000| #11,900f 22,900| 29,400 20,300| 32,400| 35,000| 23,900
3| 11,000{ 12,600 15,600 4,900{ #7,200| 12,600 26,400| 32,600| 22,800; 35,700 28,100| 27,100
4] 11,000! 12,600, 15,600l 4,500 7,200 13,600] 26,600 33,900 25,200) 37,200 24,600] 21,900
5| 11,100 12,800 15,200 4,100f 7,200{ 15,000 25,700} 32,400| 25,400] 34,400{ 28,300| 21,200
6] 11,200 12,800 15,000 3,900 7,200 16,600| 24,700] 34,200 39,600| 30,800| 2s,600| 21,500
7| 11,700] 12,900 15,200 3,800 7,200 15,600 26,400{ 42,500{ 59,800{ 29,400( 24,600( 22,500
8| 12,400 12,900 15,200 3,800 7,200 15,900 33,900 42,800/ 53,400} 29,000 23,200/ 21,100
9| 11,900 13,400 15,300 3,700 7,100] 17,100} 33,100| 38,700| 58,400] 29,200{ 24,800{ 21,000

10] 11,700| 13,600] 15,2000 3,700, 7,100} 25,300 30,300 34,700 62,900 31,200 31,100/ 20,900

1| 11,500 13,300 15,200 3,800, 7,100{ 28,000{ 28,800| 34,700| 53,700 52,400 28,600| 21,300
12| 11,300, 13,000 15,000{ 4,000/ %7,100| 23,800 29,400/ 33,400 47,900| 40,800f 31,100| 21,600
13| 11,300 12,700 14,800, 4,100 7,200 19,300 29,400{ 31,100{ 40,800 32,200 42,600 20,900
141 11,300{ 12,800| 14,700, 4,100 7,300 15,800 26,600/ 29,400| 35,700| 32,200 46,300/ 20,200
15( 11,600{ 12,600 14,700 4,200 7,500( 14,400} 24,000| 28,200 32,600| 26,100{ 45,100{ 19,600

16| 11,600 12,900 14,200 =4,300] 7,700[ 14,200] 22,700| 27,000| 30,500 23,400| 41,900| 19,700
17| 12,000| 13,300 14,200 4,500 8,000 15,800 22,900| 26,600| 30,400| 22,400| 3e,100| 19,600
18| 12,500 13,5000 14,000 5,000 8,300] 19,000 23,100| 26,200| 33,900| 21,200| 40,800| 19,300
19{ 12,500 13,600] 14,0000 5,300 8,700| 18,400 22,500 26,100| 51,300| 20,200/ 37,600( 18,800
20| 12,100/ 13,8c0( 14,000, 5,400, 9,100 24,000 22,200| 25,100| 56,900| 19,700| 29,500 18,600

21] 12,200f 14,000 14,100 6,500, 9,500 26,000/ 21,600f 24,900| 48,000j 19,300 26,800| 18,300
22| 12,300{ 1l4,000f 13,800, 5,600 10,000 22,300| 21,500 24,200 40,700{ 18,800( 24,700| 18,000
23| 12,400 14,100{ 13,600 5,900|*10,400{ 19,700| 25,700 22,300| 38,700| 18,800| 23,100{ 17,700
24| 12,400| 14,100| 13,400 6,000 10,300 20,000| 37,400 21,100| 41,600| 18,900{ 22,500 17,000
25| 12,400 14,100 13,200{ 6,100} 10,200{ 21,800 38,000] 20,700{ 47,300 20,200] 22,400} 16,800

26| 12,300/ 14,200 12,900, 6,300 10,500 21,800 34,700| 20,500| 44,300 21,700| 22,600 16,400
27( 12,300| 14,600| 12,600, 6,300 11,000| 21,100/ 33,200 20,400| 38,900| 22,500 31,100| 15,600
281 12,100{ 14,700 11,200( 6,300 11,200 20,200 31,800{ 20,500{ 35,800 24,500{ 41,200 14,800
29| 12,200{ 14,800 9,240 6,200 11,400 18,400| 30,300 20,400| 33,600| 33,600 36,500 14,000

30| 12,100/ 14,900 8,400 6,200 - 17,100{ 28,800| 20,200| 32,000| 29,800{ 33,100{ 13,600
31) 12,400 - 7,130 6,400 - 17,900 - 19,300 - 26,100} 28,300 -

Second- Maximum | Minimum Mean Bun-off in

Nonth foot-days acre-feet

366,900 12,500 11,000 11.840 727,700

403, 400 14,900 12,400 13.450 800,100

DOCOmDOT s e vaacsrrossacssonrananssesnsnnns 427,070 15,600 7,130 13.780| 847,100

Calendar year 1939......vevsvenesessaess| 10,891,4€0 138,000 6,300 29,840 121,600,000

JaNUALY e ceeuarssecsesncacarensctonnsonsnane 155,800 6,400 3,700 5.026 309,000

. 243,600 11,400 6,700 8.400 483,200

574,200 28,000 11,600 18.520| 1,139,000

825,300 38,000 20,700 27,510/ 1,637,000

872,300 42,800 19,300 28.1401 1,730,000

1,201,700 62,900 19,300 40.060 | 2,384,000

864,800 52,400 18.800 27,900/ 1,715,000

. 978,300 46,300 22,400 31,560{ 1,940,000

September...............w................. 587, 500 27,100 13,600 19,580 1,165,000

v
Water year 1939-40....0c00esvcrvcrssrres 7,500,870 62,900 3,700 20.490 ]14,880,000

# Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Jan. 1 to Feb. 29,




MISSQURI RIVER MAIN STEM

Missouri River at Kansas City, Mo.

Location.- Water-stage recorder, lat. 39°06'42", long. 94°35'20", in sec. 3L, T. 50 N.,
., about 200 feet upstream from Chicago, Burlington, & Quincy R. R. bridge

at Kansas City, 1 mile downstream from Kansas River.

above mean sea level (general adjustment of 1929).

Drainage area.- 489,200 square mlles.

Datum of gage is 7°5.79 feet

Records avallable.~ April 1905 to December 1906 (gage helights only January to December

, AUguUs 925 to September 1940.

Average discharge.- 12 years (1928-40), 36,260 second-feet.

Extremes.- Maxlmum discharge durlng year, 68,100 second-feet June 21 (gage height, 13.25
Teet); minimum, 1,600 second-feet Jan. 8 (gage height, 0.23 foot).

1905-6, 1928-40: Maximum discharge, 254,000 second-feet June 5, 1929; maximum gage
helght, 23.80 feet June 6, 1935; minimum discharge, about 1,500 second-feet Jan. 9,
10, 1937 (gage helght, -2.70 feet); minimum discharge during navigatlon season, 9,000
second-feet Oct. 16, 1934 (gage height, 2.70 feet).

Maximum stage known, 38.0 feet June 16, 1844.

June 2, 1903.

Remarks.- Records good. Flow regulated by Fort Peck Reservoir (see p. 21 ).

A stage of 34.95 feet vias reached

Discharge, in second-feet, water year October 1939 to September 1940
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1f 11,800| 12,800{ 15,500| 6,140{ 8,150/ 14,500/ 19,100| 32,700{ 22,900| 35,200| 29,400/ 35,000
2} 11,800 13,000; 15,500| 4,690 7,980 18,800| 21,200f 31,800| 21,800{ 33,700 34,700{ 31,300
3} 11,700| 13,100/ 1B,700f 3,760 7,e10{ 16,800 23,600 32,200f 21,600 34,300| 36,100| 30,500
4} 11,600] 13,000| 16,000{ 2,600 7,810| 18,000) 26,600} 34,300| 23,400| 37,300] 29,900] 32,700
5| 11,600 13,100| 16,100, 2,200 7,640 17,600{ 2v,700| 36,100| 26,100 38,900| 25,900] 28,000
6| 12,000{ 13,100{ 16,100 2,300 7,640( 17,100{ 27,400| 34,500| 28,700 36,400 27,700( 31,000
7| 11,800{ 15,300/ 15,900{ 2,000{ 7,980| 18,700/ 26,800 36,000[ 46,400} 32,000 30,400| 28,600
8| 12,100; 13,300{ 15,900/ 1,700 7,980 18,500| 28,300 51,800| 59,400| 30,200( 27,900{ 27,600
9{ 13,000y 13,300/ 15,900 1,900 7,980f 18,400| 34,800f 49,900{ 56,300 30,200| 27,200 25,500
10{ 12,600f{ 14,400| 15,900 2,300 7,980 19,700| 34,900; 42,900| 61,700| 31,000| 28,200| 28,100
11| 12,000| 14,500| 15,900} 2,800 7,980 28,600 32,600| 37,300| €64,600| 40,100| 34,000{ 26,000
12| 12,300 14,600| 16,100 3,400 7,980| 31,600{ 30,300| 36,400 56,000} 59,300| 35,900| 24,700
13| 12,000/ 14,200 15,700 3,860 7,980 26,900| 30,900| 35,400 50,600{ 42,900| 36,200( 25,000
14| 12,000/ 13,400{ 15,700| 4,480 8,320 21,500 31,100 33,300{ 51,500| 35,500{ 49,700| 25,000
15} 12,000{ 13,400{ 15,700 4,680 8,490) 18,300( 28,200 31,800} 41,000] 34,800) 54,400 23,600
16! 12,000{ 13,200| 15,300{ 4,480| 9,180| 17,200} 25,600{ 30,200{ 38,100/ 30,700 55,300| 22,100
17| 12,400 13,400| 14,900; 4,850, 9,700} 16,800/ 25,200{ 31,600| 35,400} 27,300/ 51,400 22,100
le{ 12,600| 13,800} 14,900 5,330, 9,880{ 17,800| 24,400( 37,300( 34,200 25,700{ 46,500{ 21,300
19| 13,000| 14,100{ 14,900 5,650{ 9,880] 20,400| 24,000 40,400| 36,700| 24,000 43,900 20,800
20| 13,200{ 14,100| 14,300 5,650 9,700/ 20,800| 23,600 32,400| 54,000| 22,700{ 39,400 20,400
21t 12,700| 14,300| 14,500 5,750 9,700| 25,500| 23,100 30,500| 64,800 21,600| 32,800( 20,200
22} 12,800y 14,400| 14,700 6,390 10,000| 28,200| 22,900} 33,500} 57,400| 20,700} 30,200| 19,900
237 12,600{ 14,600| 14,900{ 6,450 10,400| 25,900 22,900 32,700( 47,500| 19,800| 28,400| 19,500
24] 12,800| 14,600/ 14,700/ 6,630/ 10,800/ 23,200{ 25,200/ 28,100; 48,700| 19,200| 28,200 19,500
25| 12,800| 14,600{ 14,500 7,270] 11,100; 22,400{ 35,900] 26,900| 47,300/ 19,000; 25,400 18,400
26/ 12,600| 14,600/ 14,200{ 7,570 11,500{ 23,300| 37,700! 25,500/ 50,900} 20,100 24,700| 18,000
27| 12,800| 14,900| 13,800 7,810( 12,400| 23,400} 35,600{ 25,700| 47,200 22,700( 31,500| 17,600
28| 12,800| 15,100| 13,800| 7,980| 12,400 22,400 36,500{ 25,300( 41,700| 22,900| 41,400| 16,800
29| 12,600| 15,100 12,600 8,150| 13,600| 21,400( 34,400( 24,500{ 39,300( 25,400| 46,500( 16,200
30| 12,800| 15,500/ 10,700 8,320 - 20,100f 33,700{ 24,100| 37,600| 33,300} 41,700| 15,400
31| 12,400 - 8,320 8,320 - 18,800 - 23,600 - 33,600 40,200 -

Second~ Run-off in

Month foot-days ¥aximmm Mininum Wean acre-feet
OCtODOrY s cenversorroanenscnasonsanasrsnans 383,200 13,200 11,600 12,360 760,100
November... 418,800 156,500 12,800 13,960 830,700
December. . 458,620 16,100 8,320 14,790 908,700
Calendar year 1939.......cc0cveveeassaes| 12,301,670 135,000 7,000 33,700 |24, 400,000
JANUATYereerctrerasostacssonncsrsrnrsssans 166,510 8,320 1,700 5,010 308,100
February..... 269,940 13,600 7,640 9,308 535,400
Marchesecesecarss 652,600 31,600 14,500 21,050} 1,294,000
Aprileceessronas 854,200 37,700 19,100 28,470} 1,694,000
.. 1,029,000 51,800 23,600 33,190| 2,041,000
1,312,800 64,800 21,600 43,760| 2,604,000
940,500 59,300 19,000 30,340 1,865,000
1,175,100 55,300 24,700 365,970| 2,212,000
710,800 35,000 15,400 23,690} 1,410,000
Water year 1939-40...cececrcerecrrortoes 8,300,870 64,800, 1,700 22,680)16,460,000

Note. - Stage-élschnrge relation affected

by ice Jan. 4-12.




MISSOURI RIVER MAIN STEM 35
Missouri River at Waverly, Mo.

Location.- Water-stage recorder, lat. 39°12'51", long. 93°30'67", in sec. 14, T. 51 N.,
. ., at bridge on U. S. Highway 65 at Waverly. Datum of gage 1s 645.49 feet
above mean sea level (general adjustment of 1929).

Drainage area.- 491,200 square miles.
Records available.- March 1929 to September 1940.
Average discharge.- 11 years, 34,190 second-feet.

Extremes.- Maximum discharge during year, 70,800 second-feet June 21 (gage helght, 12.56
Teet); minimum, about 1,700 second-feet Jan. 9; minimum gage helight, 3.13 feet Oct. 6.
1629-40: Maximum discharge observed, 263,000 second-feet June 5, 192¢; maximum
gage height, 22.02 feet June 8, 1935; minimum discharge, that of Jan. 9, 1940; mini-
mum gage height, 0.4 foot, present datum, Jan. 12, 1930.
Floods in June 1844 reached a stage about 13 feet higher and flood in June 1903
reached a stage about 10 feet higher than that of June 8, 1935.

Remarks.- Records good except those for period of ice effect, which are fair. Flow
~— regulated by Fort Peck Reservolr (see p. 21).

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1} 12,000 12,700 15,300| s,500f s,300| 12,700| 19,000| 34,100| 23,700 37,900} 32,600 40,000
2 11,900} 12,800| 15,500 6,200, 8,200| 14,soo| 18,800 32,900} 22,700| 35,500} 29,600| 35,600
3} 11,600f 13,000| 15,500} 4,800| 8,100| 1S,200| 20,400} 31,400} 22,000 33,8001 34,100} 32,600
4| 11,400| 13,100{ 15,700 3,700| 7,900| 19,200| 23,300} 21,700} 21,700| 34,400 35,300] 31,200
8| 11,500f 13,100{ 15,900{ 2,500| %7,500| 18,200| 26,700| 34,300| 23,700{ 37,200| 30,400 32,000
6| 11,400 13,100 16,300 2,200 #7,700{ 18,300| 28,200 36,000| 26,600 38,800| 26,700 25,200
7| 11,500 13,300 16,100f 2,200 7,700{ 17,700{ 27,900| 34,200| 2¢,8C0( 35,600[ 28,200| 30,100
s| 11,v00| 13,100 15,700 1,900| 7,900{ 15,700} 27,400| 37,900 48,600| 32,000 31,200| 28,500
9| 11,700| 13,100 15,700 1,700 8,000| 18,900| 28,400| 53,700| 57,400 30,600{ 29,300| 27,500

10| 13,200 13,500| 15,800 1,800 s,000} 1S5,100| 35,200} 48,100| 55,600| 30,100| 25,200 26,000

11} 13,100{ 14,300{ 15,900| 2,200f 5,000{ 15,000} 36,000} 42,300] 66,300 30,100( 29,000| 27,500
12| 12,700f 14,800{ 16,300| 2,700 8,000| 28,500| 33,300 37,900| 65,100] 43,500| 33,500 26,000
13| 12,500| 14,800{ 16,300 3,200 8,000| 32,300| 30,500 37,300| 55,600 55,400| 35,900] 24,600
14! 12,200| 14,400| 16,300| 3,800 8,100( 26,800 31,400} 35,800| 49,400| 41,100| 38,500| 24,600
18| 12,200 13,900 15,900| 4,400/ 8,400/ 21,700| 31,300} 33,700 43,200| 36,000} 52,300 24,800

1l¢| 12,200 15,500{ 15,500 4,600/ 8,e00| 18,900| 28,200| 31,700} 40,700| 34,500| 54,900| 23,800
17| 12,200| 13,500{ 15,500{ 4,800| 9,300| 17,400| 26,100| %0,500| 38,500| 30,800| 53,300| 22,500
18| 12,300| 13,500| 15,200{ 5,000/ 9,800| 16,800( 26,100| 31,500] 35,600| 27,700| 50,300| 21,900
19| 12,s00| 13,700] 15,000{ #5,000| 10,100 17,300| 26,400| 43,000) 34,700| 26,300} 44,700] 21,700
-20| 12,800 14,300/ 14,800 5,000 10,000 20,000} 24,e00] 41,500 38,200| 24,600 42,400| 21,300

21| 15,400| 14,300 14,500{ 5,300\ 9,900/ 21,300{ 23,800| 33,400| 61,000| 23,400| 38,800{ 20,900
22| 15,400 14,300 14,600| 5,800/ 9,900{ 25,800 23,200| %2,500| 67,000| 22,500| 33,200] 20,400
23! 12,800{ 14,400 14,700| 6,500{ 10,200| 29,400| 23,000| 35,200{ 55,900| 21,900 30,900| 20,200
24} 12,700 14,600 15,000| 6,800( 10,500| 26,600| 22,300| 33,100| 50,900| 21,300 29,300} 19,800
26| 12,800} 14,600 14,900| 7,100| 10,400| 25,200 24,700| 28,800 46,900{ 20,900 29,000 19,200

26{ 15,000 14,800 14,800 7,500|%10,200f 22,000| 35,600| 27,400| 47,900| 20,400 26,200] 18,600
27| 12,800{ 14,800| 14,400( 7,800} 12,000| 23,100( 37,400| 26,100} 50,800} 21,100 27,500 18,000
28} 13,000 14,800{ 13,900| 8,000 13,500/ 23,600( 37,500} 25,800} 47,100| 23,000 38,200| 17,600
29| 13,000| 15,000} 13,300| 8,200 12,800| 23,000 37,500| 25,300 42,700| 23,800 44,700| 17,000

30| 13,000 15,200| 12,400 8,200 - 21,600| 34,700 24,800 40,300| 25,300| 45,800| 16,500
31| 12,800 - 10,000{ 8,300 - 20,300 - 24,300 - 32,300 42,300 -

Second- Run-off in

Month foot-days Maximum Minimum Mean acre-feet

OCtObO .. cvrerraccrcrsrrsoccsassssnuscane 385,300 13,400 11,400 12,430 764,200

reesaen 418,300 15,200 12,700 13,940 829,700

DeCOmbOre .scsncsesrsscccnonssossesncancnnse 466,700 16,300 10,000 15,050 925,700

Calendar year 1939.........icinnennennea| 12,372,120 131,000 7,200 37,900 24,540,000

January. 155,700 8,500 1,700 5,023 308,800

Februa: 267,500 13,500 7,700 0,224 530,600

Marche.cooeses 652,400 32,300 12,700 21,0501 1,294,000

ApPrilesciscescsvocorcorescacaces 849,500 57,600 18,800 26,3201 1,685,000

MaFeeersarosercocasoanosenes 1,066,200 63,700 24,300 34,070 | 2,095,000

JUNGeesecsocscsavscanes 1,308,700 67,000 21,700 47,620 | 2,596,000

952,100 55,400 20,400 3C,710| 1,888,000

1,126,600 54,900 26,200 36,340 2,235,000

739,000 40,000 16,500 24,630 1,466,000

Water year 1939-40.cccsceesrverccesnarese 8,378,000 87,000 1,700 2r,890 (16,620,000

# Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Dec. 31 to Feb. 28.




36 MISSOURI RIVER MAIN STEM
Missouri River at Boonville, Mo.

Location.- Water-stage recorder, lat. 38°58'40", long. 92°45'15", in sec. 35, T. 49 N.,
N ., on Missouri-Kansas-Texas R. R. bridge at Boonville. Datum of gage 1s
565.02 feet (revised) above mean sea level (gemeral adjustment of 1929).

Drainage area.- 505,700 square miles.
Records avallable.- October 1925 to September 1940.

Average discharge.- 15 years, 50,330 second-feet.

Extremes.- Maximum discharge during year, 76,700 second-feet Aug. 17 (gage height, 13.44
Teet); mlndi‘mum, about 1,800 second-feet Jan. 10; minimum gage height observed, 1.07
feet Jan. 4.

1925-40: Maximum discharge observed, 381,000 second-feet Apr. 23, 1927; maximum
gage helght, 26.75 feet June 5, 1935; minimum discharge, that of Jan. 10, 1940; mini-
mum gage height, -0.85 foot Jan. 13, 1937.

Maximum stage known, 32.7 feet June 21, 1844. A stage of 30.5 feet occurred June
6, 1903.

Remarks.- Records good except those for period of ice effect, which are fair. Flow
Tegulated by Fort Peck Reservoir (see p. 21).

Dlscharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 13,300{ 13,200] 15,400f 6,500 S,400! 1S,000{ 22,500| 39,600| 26,000( 42,100| 34,300 46,700
2| 13,100| 13,400/ 15,600f 5,720| S,400| 20,900] 21,000| 39,300| 25,500 40,300| 40,600| 42,700
3| 12,900| 13,200{ 15,600 5,720| S,300| 21,400| 19,900| 37,600| 24,500 37,400| 36,500| 37,400
4| 12,s00| 13,200| 15,600{ 5,150{ 8,200| 39,100| 21,400} 35,100] 23,600 35,700| 36,800| 34,300
5| 12,500| 13,400| 15,600 4,000{ s,100| 42,400| 23,800f 34,600| 23,100| 35,100 38,800| 32,400
6| 12,200| 13,400] 16,000| 2,900| 8,000{ 35,400| 25,700! 36,000{ 23,S00| 37,400| 33,7C0| 32,600
7| 12,000f 13,400{ 16,200| 2,200 %7,S00{ 30,000] 28,700{ 38,000 23,000} 39,400| 29,000} 30,000
8| 12,200 13,400| 16,200 2,200| 7,e00| 26,500{ 29,200} 37,400) 34,300 37,700| 28,500| 29,700
9| 12,200| 15,400| 15,900} 2,100/ €,000| 24,500| 28,700| 43,400} 51,200| 34,000 31,300} 30,000

10| 12,800| 13,800| 16,000 1,800( S,100f 25,200| 29,000 66,300| 60,100| 32,100| 31,300 28,200

11) 12,700( 13,800] 16,100| 1,900 8,100| 24,500 35,100| 61,700| 62,200 32,100| 34,300 26,900
12| 13,300| 14,500} 16,400 2,200 8,200 24,300 37,100| 51,300 72,800 32,600| 37,700| 26,900
13| 13,000} 14,700| 16,600/ 2,600 S,300| 32,600| 35,700} 43,700} 72,400| 44,700 40,900| 26,900
14} 12,800( 15,200{ 16,700| 3,300 s,600| 33,000| 33,700; 41,200{ 65,100} 55,400} 47,700| 25,700
15( 12,800} 15,200| 16,800| 3,800 5,700 32,900| 33,200 39,100| 57,000{ 44,000} 56,100| 24,800

16| 12,800 14,900| 16,400 4,300| e,s00| 26,700 33,200| 36,000| 48,700| 37,700| 71,300| 24,800
17| 12,800| 14,700| 16,200| 4,700| 9,3C0| 22,800} 32,400{ 34,300{ 43,400| 35,400| 76,000 24,300
18( 12,600 14,700 16,200 4,900| 10,000| 21,200.35,400{ 35,400| 40,400 31,900 73,600| 23,100
191 12,s500( 14,700| 15,700{ 5,000| 10,600{ 20,200| 39,100| 40,300 37,000| 28,700| 72,800{ 21,900
20| 12,900| 14,200| 15,500| #5,000| 11,700| 20,200{ 39,300 50,900| 35,500| 27,000 68,200| 21,900

21| 13,200| 14,500 15,500 5,100| 11,300| 22,400( 35,900| 48,400| 37,500 25,700| 58,000 21,700
22| 13,400 14,700 15,000 5,300 10,600| 24,300 30,500| 35,500| 57,000| 24,500 | 47,700| 21,400
23] 13,600{ 14,700| 15,200 5,800| 10,400} 27,700} 26,900} 35,700| 67,000} 23,600 39,700} 21,000
24| 13,500| 14,700| 15,200| 6,500/ 10,800} 31,300| 25,400} 3s,000| 59,800| 22,600 35,400 21,400
25| 13,200f 14,700| 15,200 6,800} 11,000/ 29,200| 25,100 37,100} 53,200| 21,900} 33,200 20,500

26{ 13,200 14,900| 15,200 7,200{ 11,400| 26,200] 27,700| 32,600 53,200} 21,200 32,400| 20,000
27{ 13,300 14,900| 15,000 7,500{%13,200| 24,200 36,800| 30,000 50,900 20,700 | 33,500 19,500
28| 13,400| 14,900 14,500 7,800{ 14,000/ 24,400( 41,800 28,700| 61,700 20,900 35,400 19,000
29| 13,200| 14,900| 14,300/ 8,000 15,000 25,200 43,000( 27,700| 48,500| 27,000 42,100| 18,400

30| 13,400 14,900| 13,400 8,200 - 24,800 42,300 27,500| 44,000| 30,500 | 51.300| 18,200
31| 13,400 - 12,900 8,300 - 23,700 - 26,700 - 28,500 52,800 -

Second-~ Run-off 1n

Month foot-days Maximum Mininum Mear acre-feet

400,500 13,600 12,000 12,920 794,400

428,200 15,200 13,200 14,270 549,300

December. . Creeriinesassitrettacaoneans 482,300 16,800 12,900 15,560 956,600

Calendar year 1939...cc0cvvevevennnn. .e.| 14,130,700 162,000 10,700 38,710 (28,030,000

P R T T PR N 152,490 8,300 1,800 4,919 302,500

February..... 281,100 15,000 7,800 9,693 557,600

Marche.ecoees 831,000 42,400 18,000 26,810| 1,648,000

939,500 43,000 19,900 31,320 1,863,000

1,212,100 66,300 26,700 39,100 2,404,000

1,377,700 72,800 23,100 45,920 2,733,000

1,007,800 55,400 20,700 32,510 1,999,000

1,381,400 76,000 28,500 44,560| 2,740,000

792,300 46,700 18,200 26,410 1,572,000

Water yoar 1939-40..ccevesevcansesenesss| 9,286,390 76,000 1,800 25,370 |18, 420,000

# Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by 1se Jan. 5 to Mar. 1.



MISSOURI RIVER MAIN STEM

Missouri River at Hermann, Mo.

Location.~ Water-stage recorder, lat. 38°42'36",

. 5 W., at bridge on State Highway 19 at Hermann.

long. 91°26'21",

al.)ove mean sea level (general adjustment of 1929).

Dralnage area.- 528,200 square miles.

Records available.- August 1928 to September 1940.

Average discharge.- 12 years, 56,620 second-feet.

in SWi
Datum of gage

37

sec. 25, T. 46
is 481.40 feet

Extremes.- Maximum discharge during year, 111,000 second-feet June 12 (gage height, 14.03
Teet); minimum, about 4,200 second-feet Ja.n 10-12 (during ice period); minimum gage

hei%ht ~0.80 foot Jan. 5,

6.
928-40: Maximum discharge 473,000 second-feet June 7, 1935 (gage helght, 29.15

feet); minimum, that of Jan. 10-12, 1940;

S, 6, 1940.

Maximlm stage known, 35.5 feet (revised) sometime in June 1844.

feet occurred June 7, 1903.

Remarks.~ Records good. Flow regulated by Fort Peck Reservoir (see p. 21).

minimun gage height observed, that of

Jan.

A staze of 29.4

Discharge, in second-feet, water year O 1939 to Septemb 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 1s,200, 15,000| 16,400| 14,500, 9,900{ 23,500} 31,400 49,700 31,200| 51,500| 32,500| 55,600
2| 16,200, 15,200 16,700| 10,500 10,000| 24,000| 30,100| 53,S00| 30,400 46,300| 33,900| 53,000
3] 15,200 15,700 16,700 6,150 9,900| 35,900/ 29,800 57,700 29,000 44,300| 41,400| 47,600
4] 15,000{ 15,200/ 16,700 5,430 9,S00| 35,300 30,100} 59,600 27,700 40,900| 41,700| 41,500
5| 16,000f 15,200 17,000 5,430 9,700/ 39,100| 29,600; 56,300| 27,700| 3e,700| 39,400| 38,700
6| 15,700 15,200{ 17,000 #5,430{ 9,600 47,500 30,600| 48,500} 27,000 37,400 40,900} 38,100
7] 15,200 15,200{ 17,000 4,700 9,500/ 43,200/ 32,800{ 485,100f 31,500/ 38,200/ 35,700} 38,600
8| 14,700{ 15,200 17,200] 4,400/ #9,400| 36,S00| 33,900{ 49,700 35,500| 40,200( 33,800} 39,400
9| 14,200 15,700 17,400 4,300 9,400| 34,200/ 35,300{ 48,500{ 36,700| 40,500| 33,200{ 38,500
10| 14,200{ 16,700] 17,400] 4,200 9,400| 34,500| 37,300{ 4S,S00{ 44,900| 37,300| 36,000{ 39,000
11| 14,700| 17,200 17,200 4,200 9,400 34,200 36,800/ 69,S00f 76,400| 35,300| 37,200/ 36,800
12| 15,400f 17,000/ 17,400{ 4,200 9,400/ 35,900| 43,S00| 72,000{107,000| 34,500/ 39,100/ 33,400
13| 15,400 16,700/ 17,700; 4,300 9,500/ 48,800| 49,700| 59,900|100,000| 34,500 41,S00] 32,500
14| 15,400/ 16,700/ 18,200 4,600| 9,600/ 54,500| 51,000/ 50,700/ 90,300f 3S,800| 44,000| 33,400
15| 15,400/ 17,000/ 18,400 5,000 10,000/ 62,200{ 49,100 50,700 79,500{ 51,400{ 50,200]{ 31,400
16| 15.200f 17,200| 185,400{ 5,400 10,500] 56,300| 46,300 49,100{ 71,300 47,500| 56,S00| 29,600
17} 14,700 17,200/ 18,400 5,500| 10,900f 42,900{ 43,200 44,400} 60,600 40,S00| 72,300{ 28,500
18} 14,500} 17,200f 15,000 6,200 11,400{ 34,800 46,000| 43,500| 52,300 3$,000| 85,900| 29,000
19| 14,500/ 1s,200{ 1s,000[ 6,500 12,000{ 30,400, 55,900| 52,700| 47,400| 36,500| S9,900| 28,500
20| 14,500f 19,400{ 17,700| 6,700 12,500| 2s5,200{ 62,200| 50,700| 42,600| 33,400| 87,500| 27,400
21| 14,500| 19,000§ 17,200/ 7,000/ 12,800{ 26,600| 61,400{ 53,100| 39,400| 31,200| s2,900| 27,600
22| 14,500{ 15,000 17,400| 7,300 13,000| 26,400| 55,900{ 56,600| 38,600| 30,400| 69,100| 27,400
23| 14,700| 17,400{ 17,400{ #7,500| 13,300{ 2S,S00| 48,500| 49,400} 50,200/ 29,000| 57,200| 25,500
24| 15,000 17,400{ 17,400{ 7,700 13,500] 30,600{ 46,600 45,600/ 72,500| 27,700| 46,800| 24,300
25| 15,200 17,000{ 17,200 S,000) 13,800 33,100f 44,100[ 45,500{ 90,600| 27,400| 40,900| 24,500
26| 15,200 16,700| 17,200 S,500| 14,400f 33,600| 40,S00| 47,200} S7,000| 26,400| 37,600] 24,000
27| 15,400| 16,200/ 17,400{ 9,000 17,500| 33,600[ 37,600 43,200} 79,000| 25,500} 37,300 23,500
28| 15,700| 16,400 17,000 9,400| #27,700[ 33,400 39,400{ 39,100| 71,200{ 25,300{ 3S,500| 22,700
29| 15,700| 16,400 16,400{ 9,700 2s,200| 33,600| 44,400 39,100| 63,900{ 24,sS00| 41,000| 22,200
30| 15,200 16,400 16,000{ 9,700 - 34,500| 45,600} 36,200| 55,000| 26,900 44,100 21,700

31| 15,000 - 15,400 9,900 - 34,200 - 33,900 - 32,800] 52,900 -

Second- - Run-off 1in

Month foot-days Maximum Minimum Mesn acre-fest
October. 470, 400 15,200 14,200 15,170 933,000
November. 499,000 19,400 15,000 1€,630 959,500
December...coacecaverocconncasearsccscosase 534,900 18,400 15,400 17,250| 1,061,000
Calendar year 1939, ......vvvveveeseeeess| 18,162,400 244,000 12,600 4¢,760| 36,020,000
JANUBDY e cooasvavacnsesersoscssssasoasenssss 211,640 14,500 4,200 €,827 419,800
Fobruary.ccsceeese teesscreavennnrenasnns 356, 000 25,200 9,400 12,280 706,100
Marcheecoosesoans cvecsesecsann crens 1,130,900 62,200 23,500 3€,480| 2,243,000
Aprilesicceciveanciane 1,269,200 62,200 29,600 4£,310| 2,517,000
1,553,500 72,000 33,200 5C,110| 3,0S1,000
1,699,400 107,000 27,000 5€,650| 3,371,000
1,114,700 51,500 24,500 3£,960| 2,211,000
1,524,500 89,900 32,500 4¢,150| 3,024,000
September.........-. 985,100 58,600 21,700 32,940/ 1,960,000
Water year 1939-40.......c.cecienenessae] 11,352,240 107,000 4,200 31,020(22,520,000

# Winter dlscharge messurement made on this day.

Note.- Stage-dlscharge relatlon affected by ice Jan.

7 to Feb. 27.



38 SMALLER RESERVOIRS IN MONTANA

Smaller reservoirs on Missouri River and tributaries in Montana
(Location given is that of controlling dam or outlet work)

Lake Sewall on Missourl River, 15 miles east of Helena, completed in 1898 fo power, has
usable capaclty of 51,700 acre-feet. Records furnished by Montana Power Co. )

Hauser Lake on Missourl River, 13 mlles northeast of Helena, completed in 1937 for power,
as usable capaclity of 66,700 acre-feet. Records furnished by Montana Power Co.

Holter Reservolir on Missourl River, 26 miles north of Helena, completed in 1918 for power,
as usable capaclty of 82,000 acre-feet. Records furnished by Montana Power Co.

Ruby River Reservolr on Ruby River, 5 miles south of Alder, completed in 1933 for irriga-
%Ion, Ha5 usable capaclty of 40,000 acre-feet. Records furnished by Montana Water
Conservation Board.

Willow Creek Reservoir on Willow Creek, 4 miles east of Harrison, completed in 1937 for
Irrigatfon, has usable capaclity of 18,000 acre-feet. Records furnished by Montana
Water Conservation Board.

Hebgen Reservolir on Madison River, 18 miles northwest of West Yellowstone, completed in

015 TOor power, has usable capaclty of 345,000 acre-feet. Records furnished by
Montana Power Co.

Madlson Reservolr on Madison River, 8 mliles south of Norris, completed In 190C for power,

a8 a usable capaclty of 44,900 acre-feet. Records furnished by Montana Power Co.

Smith River Reservolr on Smith River, 10 miles northeast of White Sulpher Springs, com-
pleted 1n 1936 for irrigation, has usable contents of 10,700 acre-feet. Records fur-
nished by Montana Water Conservation Board.

Ackley Lake, water dlverted from Judith River, at a polnt 4 miles east of Utica, completed
Tn 1039 for irrigation, has a usable capacity of 5,980 acre-feet. Records furnished by
Montana Water Conservation Board.

Durand Reservoir on North Fork of Musselshell River, 1 mile northwest of Delplne, com-
pleted Inm 1939 for lrrigation, has a usable capaclty of 7,030 acre-feet. Some water
diverted from Checkerboard Creek into Durand Reservolr. Records furnished by Montana
Water Conservation Board.

Martinsdale Reservoir, water diverted from North Fork of Musselshell River at a polnt 6

T mITes northwest of Martinsdale, completed in 1939 for irrigation, has a usable capa-
clty of 23,200 acre-feet. Records furnlished by Montana Water Conservation Board.

Mystlc Lake on West Rosebud Creek, 25 miles southwest of Absorokee, completed in 1925 for
power, has a usable capaclty of 20,800 acre-feet. Records furnished by Montana Power

Co.

Glacler Lake on Rock Creek, 18 miles southwest of Red Lodge, completed in 1937 for irri-
gation, has a usable capacity of 4,200 acre-feet. Records furnished by Montana Water
Conservation Board.

Cooney Reservoir on Red Lodge Creek, 6 miles west of Boyd, completed In 1936 for irriga-
TIoM, nas a usable capacity of 27,500 acre-feet. Records furnished by Mortana Water
Conservation Board.

Tongue River Reservoir on Tongue River, 7 miles northeast of Decker, completed in 1939

_r%or Irrigation, nhas usable capaclty of 60,000 acre-feet. Records furnished by Montana
Water Conservation Board.

Monthly change in contents, in acre-feet, water year October 1939 to Septembe~ 1940
Faby Tl1low

Lake Hauser Holter Hebgen Madison

Date Sewall Lake Reservoir Rels?:‘xl':gir Re::;sglr Reservoir | Reservolr
October. . . +970 -9,830 +11,710 #-1,190 +540 -20,99) -760
November =330 +19,730 +12, 870 #+1,540 +1,500 -24,08) +1,450
December -1,890 -240 ~230 #+4,350 +1,720 +11,687 -3,830
January. +160 -23,570 -26,860 #+4,400 +1,180 +26,907 -3,950
February +2,060 +580 +3,120 +2,900 +870 +25,910 +2,090
March... +160 +2,120 +15,530 #0 -870 +14,631 -1,0e0
April.... +1,310 +9,260 -8,360 #+600 +900 +30,140 +830
May... +12,200 +7,140 +15,440 -500 Q +44,830 +2,400
June. +5,060 +680 +5,970 10 +500 +16,790 +3,270
July.. -19,720 +3,080 -13,720 t-4,200 -3,400 -58,54N -1,300
August..... -1,250 -13,250 -14,430 -11,940 -1,900 -69,060 +1,640
September...... +13,000 -8,460 -2,080 +40 ~300 -28.150 +1,080
Water year 1939-40..| +11,750 -12,760 -1,040 -4,000 +940 -29,920 +1,820
Martins- "Tongue

Ackley| Durand Mystle| Glacler | Cooney

Re}s‘é;:f;ir Lake  |Reservolir Resi:wl;:lr Lake Lake Reservoir Rel::;::ir

0CtODOr. +evreernnnanss -25 - - -2,210 #+2,970 | e-11,000
November. -75 - - -«2,490 e+450 0
December. +1,080 *#-40 - - -3.120 o+450 o
Jamary.. #-35 #+336 #-328 |-3,140 e+1,750 4]
February.. #-40 #+431 #-80 2,330 [##+1,720 e+1,000 o
#+800 #-35 #+673 | #*+1,200 -1,910 #+1,000 e+6,000

++1,800 #-20 #+850 t+4,510 -860 #+1,000 +12,000

+-980 #*+970 #+559 1+3,180 +9,030 +2,000 +12,000

+-820 #+725| #-2,150 t-1,650 +9,460 #+1,000 +100

t-2,900 {t-1,510 t-583 t-6,550 +1e0| t-1,200 t-4,300 -11,300

t-2,800 t-370 t-213 +-858 | -3,240| t-1,980 t-4,860 -9,400

+-140 -61 1+6 +-191 -2,210 t-20 1-450 -7,700

Water year 1939-40.. -3,960 -520 - - -2,840 -1,480 +2,010 -9,300

# Based on reading within 2 days of end of month.

1 Estimated from readings within & week of end of month.
## From Oct. 4 to June 14.

¢ From estimated reading.



RUBY RIVER BASIN 39
Ruby River above reservolr near Alder, Mont.

Locatlion.- Water-stage recorder and wire-weight gage, lat. 45°11', long. 112°°8', in
sec., 36, T. 7 S., R. 5 W., at Puller Hot Springs, a quarter of a mile upstream
from Cottonwood Creek and 10 miles south of Alder. Datum of gage is 5,439.7 feet
above mean sea level (river profile survey).

Records available.- May 1938 to September 1940.

Extremes.- Maximum discharge observed during year, 668 second-feet May 13 (gage height,
N eet); minimum, 47 second-feet Aug. 17, 18 {gage helght, 1.42 feet).
1938-40: Maximum discharge observed, 890 second-feet May 29, June 25, 1938
£gag<198heigzg, 3.82 feet, site and datum then in use); minimum discharge, that of Aug.
7, 18, .

Remarks.- Records good except those for periods of 1ce effect, which are poor. Many
dIversions for Irrigation.

Discharge, in second-feet, water year October 1939 to September 1940

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 76 94 83 94 87 121 132 306 123 85 54
] 80 94 85 83 e3 117 165 293 188 83 54
3 87 96 85 76 90 83 102 306 312 137 79 €0
4 85 96 87 78 81 100 441 270 128 kil 69
5 82 94 83 78 83 100 425 293 139 74 65
6 80 92 83 b77 95 81 106 286 312 123 65 62
7 87 94 86 b75 a1 81 102 215 296 117 60 64
8 91 o8 83 b78 86 81 104 229 348 115 59 70
9 89 92 e3 82 79 9 108 2e9 348 £117 60 83

10 87 a2 * 85 82 81 81 108 413 344 117 60 86
11 87 85 83 £91 79 83 106 B&8 344 117 58 86
12 85 o1 78 bgo 78 78 102 658 319 117 59 89
) 85 91 76 88 79 81 £108 622 299 110 92
14 80 94 78 90 8 81 119 524 293 110 52 96
15 82 96 80 26 79 e3 148 482 260 108 52 94
16 82 85 83 92 b79 87 119 491 238 110 49 94
17 82 85 85 92 79 91 110 478 229 115 47 92
18 82 82 80 b87 79 85 119 393 198 112 4 94
19 83 83 76 bs2 79 91 130 370 180 108 49 100
2 80 85 80 b8o 79 91 163 363 178 108 52 106
21 8 83 82 81 9 156 363 ive 104 54 104
22 78 85 80 79 92 137 348 180 26 56 100
23 80 89 78 b85 81 92 126 366 183 92 53 94
24 82 82 80 83 92 148 382 158 92 49 26
25 80 82 b70 81 98 141 374 153 o1 56 94
26 78 83 b66 81 98 153 454 137 85 58 98
27 80 80 bes 85 100 178 401 130 89 58 104
28 85 80 70 95 92 102 188 337 121 92 59 130
29 87 80 80 94 102 166( * 323 115 22 58 130
30 92 80 90 - 102 148 330 110| 89 58 125

31 94 - boo - 1lo - 323 - 87 &6 -
Second- Run-cff in

Month foot-days Max1mum Minimum Mean acre-fest

2,586 94 76 82.4 5,130

2,633 98 80 87.8 5,280

2,490 20 65 8C.3 4,940

Calendar year 1939 cisetecsestcascansanas 44,514 554 50 122 88,300

JANUBLFeacocrocvoannensotocrnssncscnnsonns 2,686 - 75 BE.6 5,350

February.... 2,426 - 78 8&.7 4,810

March..es... 2,750 110 78 BE.7 5,450

April..... 3,831 isg 100 12¢ 5600

Mayeesoaoaes 11,741 622 132 3¢ 23,290

7,099 348 110 237 14,080

3,398 158 85 110 6,740

1,837 85 47 56.3 3,640

September.ecsccserscecsoraccncarecaccvsanas 2,683 130 54 8.4 5,320

Water year 1839-20 .ueiieeesssscncenacns 46,160 622 47 12¢ 91,550

b Stage-dlscharge relation affected by ice.
l!; gompu]t;zd ;;: basls ortpartly b:sgimaced gage-height reccrd.
otes~ Discharge computed on 3ls of twice~dally readings of 1,
Jan, I8 to Feb. 9, Apr. 14 to May 21, June 18 to J\yzly 8. i Tire-welgnt gago Gote 20 to Jun. 10,



40 BIG HOLE RIVER BASIN

Big Hole River near Melrose, Mont.

Location (revlsedg.- Water-stage recorder, lat. 45°32', long. 112°42', In fW} sec. 34,
at highway bridge, an eighth of a mile downstream from Rock Creek

and 8 miles south of Melrose.

Records avallable.- October 1931 to September 1940.. March 1924 to September 1931, at
sIte 1% miles upstream (records for 1924-32 and 1934 fragmentary).

Extremes.- Maximum discharge during year, 3,380 second-feet May 28 (gage height, 3.96
Teet); minimum, 80 second-feet Aug. 20 (gage height, 0.94 foot).
1924-40: Maximum gage height, 14.0 feet,site and datum then in use, from floodmark,
June 10, 1927 (discharge not determined); minimum discharge observed, 4¢ second-feet
Aug. 17, 1931 (gage height, 0.70 foot, site and datum then in use).

Remarks.— Records good except those for periods of ice effect, which are pcor. Several
diversions above statlon.

Discharge, in second-feet, water year Octob 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 213 390 310 b42o 332 1,490 1,190 2,770 433 248 o2
2 221 384 332 414 326 1,590 1,170 2,870 458 230 92
3 225 378 326 390 b260 310 1,340 1,280, 2,580 458 213 98
4 239 378 310 384 310 1,100 1,450 2,680 517 201 100
5 239 355 204 367 332 970 1,560{ 2,390 538 197 106
6 263 321 315 294 221 930 1,580| 2,300 510 189 111
7 289 361 288 | b300 326 875| 1,460} 2,100 458 175 108
8 304 361 321 b300 | 5 b310 332 902 1,380f{ 2,220 421 165 111
9 315 349 338 | #b300 310 1,050 1,340| 2,300 384 148 114

10 310 315 372 b300 326 1,010 1,440 2,100{ & 367 136 117
11 315 299 396 310 310 911 1,720 1,740 349 128 119
12 315 338 338 b310 209 857 2,220 1,490 338 126 117
13 315 326 299 b320 b310 299 960 2,770 1,330, 310 111 117
14 310 332 310 b330 326 1,250 3,070 1,260 304 106 125
15 304 310 367 343 321 1,420 3,070 1,120 304 9s 142
16 304 263 378 414 326 1,290 2,870 980 304 95| 182
17 304 248 414 596 332 1,180{ 2,670 911 332 90 217
18 304 230 378 b220 b280 338 1,140{ 2,580 830 332 85 226
19 299 272 304 bl60 343 1,200 2,390 794 358 85 244
20 304 288 343 bl70 356 1,290{ 2,390 812 349 82 2e7
21 310 315 349 367 1,410 2,390 776, 538 85 77
22 310 315 332 384 1,340 2,300 708! 321 90 304
23 315 321 277 1190 b270 414 1,230 2,300 668 310 92 3156
24 310 294 221 452 1,240, 2,300 628 288 95 316
25 316 277 201 545 1,200 2,390 - 604 283 95 299
26 332 263 234 692 1,230 2,970 559 288 100 304
27 355 299 b260 b330 940 1,390 3,280 504 204 103 299
28 361 258 5290 [{ p2eo 1,120| 1,850 3,380 478 294 98| 517
29 384 277 b330 #b3301 1,120 1,480 3,070 445] 283 95| 1,200
30 390 294 b380 - 1,050 1,300 2,970 427! 267 92 1,390

31 390 - b410 - 1,080 - 2,870 - 263 92 -
Second- Run-off in
Month foot-days Maximam Minimum Mesn acre-feet

OCEODer. . civesereoraccnsacsscceasnasannan 9,474 390 213 306 18,790
November...... 9,411 390 230 314 18,670
DECEMDET . v evreaseansosoasasvasarannsnnnns 10,017 414 201 323 19,870
Calendar year 1939..cc.vcecececioesnccns 350,418 5,420 164 960 695,100
8,952 420 160 289 17,760

8,470 - - 292 16,800

14,638 1,120 299 472 29,030

36,106 1,590 857 1,204 71,610

69,820 5,380 1,170 2,252 138,500

41,074 2,770 427 1,369 81,470

11,033 263 356 21,880

3,944 248 82 127 7,820

September.isceccescitercosescacrsosnsnncons 8,024 1,380 92 267 15,920
Water year 1939-40...ccveeetescraracnans 230,962 3,380 82 631 458,100

# Winter discharge measurement made on this day.
b Stage=-dlscharge relatlon affected by 1ce.




PIPESTONE CREEK BASIN
Little Pipestone Creek near Whitehall, Mont.

Location.- Staff gage and sharp-crested welr, lat. 45°50', long. 112°17', in NE} sec.
I3, T. 1 N., R. 6 W., 6 mlles upstream rz"om mouth and 10 miles west of Whitehall.

Records avallable.- May 1935 to September 1940 (discontinued).

Extremes.- Maximum discharge observed durlng year, 7.7 second-feet May 4 (gag= helght,
I. 0 00t); minimum observed, 0.5 second-foot Aug. 14 to Sept. 5 (gage helght, 0.28
oot).
1935-40: Maximum discharge observed, 175 second-feet July 1, 1938 (gags height,
3.0 feet, from floodmark, datum then In use), from rating curve extended above 40
second-feet; minimum observed, 0.5 second-foot at times.

Remarks.- Gage read once dally. Several small diversions above station.

Discharge, 1ln second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.3 1.8 2.0 2.4 2.3 2.5 5.4 7.1 5.0 3.6 0.6 0.5
2 2.3 1.7 2.0 2.4 2.3 2.5 8.7 7.1 5.6 2.8 ] 5
3 2.3 2.4 2.0 2.4 2.3 2.9 5.4 7e4 5.3 2.4 6 «5
4 2.3 2.8 2.0 2.4 2.3 3.8 5.2 7.7 5.0 2.0 .8 5
5 2.3 2.6 2.0 2.3 2.3 3.6 4.9 6.7 5.0 2.0 6 5
6 2.3 2.6 2.0 2.3 2.3 3e4 4.7 6.4 5.0 2.0 6 5
7 2.8 2.6 2.0 2.3 2.3 2.9 4.2 6.1 6e4 1.8 .6 6
8 3.0 2.6 2.0 2.3 2,3 2.7 4.0 5.8 [T 1.7 +6 -6
9 2.6 2.8 2.0 2.1 2.3 2.7 4.0 4.8 6.1 1.4 «6 6
10 2.2 2.8 2.2 2.1 2.3 2.8 4.0 4.7 6.1 1.3 «6 6

11 1.9 2.8 2.3 2.1 2.4 3.1 4.5 4.7 6.1 1.1 6 6
12 1.8 2.6 2.3 2.1 2.4 3.5 5.0 4.9 5.5 1.0 6 6
13 1.6 2.4 2.3 2.1 2.4 3.1 5.6 5.8 5.2 1.0 ] 6
14 1.5 2.3 2.3 2.1 2.4 2,9 .8 4.8 4.7 «8 5 «6
15 2.2 2.4 2.3 2.1 2.4 2.9 5.8 4.4 4.4 «8 5 .6
16 1.9 2.5 2.3 2.1 2.4 2.9 6.1 4.4 4.4 1.0 2] 6

7 1.9 2.5 2.4 2.1 2.4 2,9 6.1 4.3 4.4 1.1 5 «6
18 1.7 2.5 2.4 2.1 2.4 2.9 6.4 4.3 4.4 1.0 5 6
19 1.6 2.5 2.4 1.9 2.4 2.9 6.4 4.2 4.4 .9 5 6

20 2.1 2.5 2.4 1.9 2.4 3.3 7.4 5.1 4.4 .8 ] .6
21 2.0 2.0 2.4 1.9 2.5 3.8 7e2 4.8 4,9 7 5 .6
22 1.8 2.0 2.4 1.9 2.5 4.5 7.0 4.5 4.9 o7 5 -]

23 1.7 2.0 2.4 1.9 2.5 4.5 847 5.6 4.7 o7 5 .6

24 1.7 2.0 2.4 1.9 2.5 4.5 6.7 5.6 4.4 6 5 ]
25 1.5 2.0 2.3 2.0 2.5 4.5 6.7 5.6 4.4 6 5 .6

26 2.3 2.0 2.3 2.0 2.5 4.5 6.8 5.8 4.0 6 «5 1.1
27 2.9 2.0 2.1 2.3 2.5 4.8 6.8 5.6 3.5 1.2 5 1.4

28 2.9 2.0 2.1 2.3 2.5 4.5 6.8 5.6 3.0 .8 5 4.1

29 2.8 2.0 2.3 2.3 2.5 4.1 6.8 5.6 2.8 o7 5 5.5
30 2.6 2.0 2.3 2.3 - 4.1 7.0 5.3 3.0 <7 5 6.1

31 2.4 - 2.4 2.3 - 5.0 - 6.3 - «6 5 -

Second- Run-off in
Month foot-days Maxlmum Minimum Mean acre-feet

OCEODOr e cevsevrecsroranscarrensenasennons 87.5 3.0 1.5 2.18 134
November. 69.7 2.8 1.7 2,32 138

December. 69.0 2.4 2.0 2.23 137

Calendar year 1939 ....ccievvcevoasavanes 1,560.3 12.2 1.1 4.27 3,100
JANUATYecansrorosssersoasossronsasnresannas 6647 2.4 1.9 2415 132
ceeevnens 69.5 2.5 2.3 2440 138

109.3 5.0 2.5 3.55 217

175.1 T4 4.0 5.84 347

170.3 747 4.2 5.49 338

143.1 6e4 2.8 4.77 284

JUlYeceetaoranaenssorsonsocnrescoscsasannss 38.2 3.6 8 1.23 75.8

AUBUSE e e vvrrarerareanenas 16.8 .6 W5 .54 33.3

SOPLEMDOr e ssverreressnsccancascnsnasvnres 32.6 641 5 1.09 64,7

Water year 1939=40 ¢.cvevcerionnvacccannss 1,027.8 77 5 2.81 2,040

430537 0- 42 -4




42 BOULDER RIVER BASIN

Boulder River near Boulder, Mont.

Location.~ Chaln gage, lat. 46°13', long. 112°05', in SE} sec. 3, T. 5 N., R. 4 W., at
ghway bridge, half a mile downstream from Muskrat Creek and 2 miles eist of Boulder.

Records available.- April 1928 to September 1931, March 1934 to September 1940.

Extremes.- Maximum discharge observed during year, 662 second-feet May 11 (gage helght,
B.46 feet); minimum observed, 5.9 second-feet Jan. 23-25 (gage height, 5.64 raat%.
1929-31, 1934-40: Maximum discharge observed, 1,830 second-feet May 28, 1933
(gage height, 10.24 feet), from rating curve extended above 1,200 seconi-feet; no

flow July 15-17, 21, 1931.

Remarks.- Records fair. Gage read once daily.

Many diversions above station.

Discharge, in second-feet, water year October 1939 to September 1940

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 25 34 24 24 14 24 109 204 173 27| 12 8.0
2 27 34 24 24 14 26 109 253 183 35 12 7.2
3 30 32 21 24 14 29 &7 393 173 33 12 8.0
4 30 32 221 24 14 31 56 484 139 25 11 8.0
5 30 15 21 24 13 34 69 428 124 39 10 8.0
6 35 23 22 24 13 36 74 327 110 39 10 7.2
7 35 35 16 22 17 34 71 327 104 27 10 7.2
8 34 33 22 21 20 34 71 343 215 27 10 7.2
9 34 29 24 22 23 24 82 376 387 23 9.0 7.2

10 32 12 a2l 22 23 26 88 465 287 22 9.0 Te2
11 32 29 al9 22 21 28 69 662 350 21 9.0 7.2
iz 30 2 16 22 21 28 69 592 299 22 9.0 7.2
13 30 31 18 22 21 28 88 592 215 19 9.0 742
1 32 31 19 22 21 33 162 541 164 19 8.0 7.2
15 32 29 28 22 21 29 193 493 147 13 8.0 Te2
16 30 29 28 22 21 33 162 448 132 1 8,0 7.2
hvd a30 20 28 24 21 40 125 427 124 19 8.0 7.2
1 29 20 28 22 40 162 368 110 21 8.0 Te2
19 28 20 14 22 23 38 204 387 97 22 8.0 Te2

28 23 17 22 23 38 267 350 91 17 8.0 7.2

21 28 20 24 11 20 42 253 368 80 15 8.0 7.2

22 30 17 26 11 20 42 204 316 74 12 8.0 7.2

23 28 17 20 5.9 20 50 204 299 69 12 8.0 72

24 28 12 20 5.9 20 56 253 299 58 11 8.0 7.2

25 25 16 20 5.9 23 54 228 284 52 11 8.0 7.2

26 25 23 20 7.8 24 56 228 541 50 1 8.0 7.2

27 27 24 18 8.7 24 60 281 368 44 11 7.6 7.2

28 30 26 18 10 24 54 228 284 35 11 8.0 9.0

29 35 23 18 12 24 62 228 268 32 12 8.0 29

30 35 24 21 12 - 88 228 268 32 12 8.0 52

31 3¢ - 23 16 - 88 - 215 - 12 8.0 -

Second~ Run-off 1in
Month foot-days Maximum Minimum | Mean acre-feet

OCEODET e v e rassarosassscenssnsssonsascasns 938 35 25 3Ce3 1,860

November ereaes 740 . 34 12 24.7 1,470

DOCOIDET s v sesrorersncsosacnaarnennronsns 660 28 14 2143 1,310
Calendar year 1939 ......00cecrervnnnons 39,431.5 769 8.7 108 78,200

5592 24 59 18.0 1,110

578 24 13 19.9 1,160

1,285 88 24 41.5 2,550

4,632 281 56 154 9,190

MaY.voovennons 11,970 662 204 386 23,740
JUNBesrsancnns 4,250 387 32 142 8,430
611 39 11 19.7 1,210

275.6 12 7.6 8.89 547

Septemberceccecverstannensaarsesvscnrarans 287.6 52 7.2 9.59 570
Water year1939-40 ..vevreeresnaseereonss| 26,78604 662 5.9 73.2 53,140

a No gage-helght record; discharge interpolated.




WILLOW CREEK BASIN 43
Willow Creek near Harrison, Mont.

Location.~ Water-stage recorder and Cone type welr (revised), lat. 45°43', lorg. 111°44°',
n sec. 28, T. 1 S., R. 1 W., 2% miles northeast of Harrison, and 6 miles upstream
from mouth. '

Drainage area.- 88.4 square miles.

Records available,- April 1938 to September 1940 (no winter records).

Extremes.- Maximum discharge during year, 158 second-feet June 7 (gage helght, 2.38
eet), minlmm, 1.6 second-feet Aug. 30 (gage height, 0.16 root?.
19238-40: Maximum discharge, 196 second-feet July 3, 1938 (gage height, 2.52
feet); minimum, that of Aug. 30, 1940,

Remarks.- Records good. Diversions above station for irrigation.

Discharge, in second-feet, water year October 1939 to September 1940

Day{ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.7 21 a26 34 94 37 3.8 2.3
2 4.0 21 £27 36 124 40 3.5 2.5
3 3.4 21 24 41 136 33 3.6 5.8
4 3.2 21 22 49 113 27 343 5.3
5 4.0 20 22 44 122 23 33 3.0
] 7.6 21 22 39 87 1s 340 33
7 13 21 21 34 o5 17 2.5 3e3
s 11 20 21 29 118 12 2.8 3.8
9 11 19 21 29 84 11 2.5 4.6

10 12 19 22 2s 66 7.9 2.5 S.3
1 11 20 22 3 61 7.0 2.5 843
12 11 19 23 44 8l 6.7 2.8 7.6
13 11 1s 23 &s 75 6ol 2.5 8.6
14 11 18 23 46 100 5.8 2.5 9.6
15 10 18 33 53 96 4.9 2.8 7.9
16 11 18 32 53 90 5.5 2.8 843
17 11 18 30 50 81 7.9 2.5 a7
1s 12 16 32 43 74 5.5 3.0 6.1
19 11 15 32 40 71 4.9 2.8 5.2
20 11 12 46 46 &9 4.3 2.8 6.1
21 11 16 47 36 76 4.1 2.5 7.3
22 11 18 43 28 71 3.6 243 7e3
23 11 18 40 23 52 343 2.8 6.4
24 14 20 55 18 39 3.3 2.5 6.1
25 14 20 45 17 36 3.6 2.5 4.9
26 14 20 44 786 39 3.8 243 4.6
27 14 18 40 sl 34 4.6 2.3 4.3
28 14 14 40 70 30 4.8 243 ie
29 14 12 44 82 26 4.1 2.0 22
30 16 al2 40 82 24 36 1.9 28
31 18 - - 84 - 3.6 2.0 -
Second- Run-off in
Month foot-days Maximum Minlzum Mean acre-foot

OCtODOree esveseccevrsscsacnasvnssssvascsns 332.8 18 2.7 10.7 60

November.e.eses 544 21 - 18.1 1,080

DOCOmbOr e s auetseeeassessrasasesosancnsons - - - = -

Calendar year tesesriscccacteaieanas - - - - =

JBNUAIYsesrtsoorsssortocsconssoscrconacnca - - - - -

FODIUADY s cveosrrrevtcvoernvosasssescensnes - - - - -

Marche essoesssrasensosesscsnscnosscansasans - - - - -

April... 962 55 21 32,1 1,910

May.. 1,424 84 17 45.9 2,820

June. 2,243 | . 135 24 74.8 4,450

July... 326.7 40 3.5 10.5 648

August.... 83.2 3.8 1.9 2.68 165

SeptemDer. s cctecccacccrassasssactoncsanns 215 28 2.3 77 426
Water year sseesescssisacsesaany - - - - -

a No gage-helght record; dlscharge estimated.
f Computed on basis of partly estimated gage-height record.



44 WILLOW CREEK BASIN
Norweglan Creek near Harrison, Mont.

Location.- Water-stage recorder and Cone type welr (revised), lat, 45°41', long. 111°43',
n ¥ sec. 10, T. 2 S., R. 1 W., 3 miles upstream from Willow Creek Damn and mouth,
and 4 miles southeast of Harrison.

Drainage area.- 34.6 square miles.
Records available,.- April 1938 to September 1940 (no winter records).
Extremes.- Maximum discharge during year, 19 second-feet Apr. 24 ( e height, 1.58 feet);
minimum recorded, 0.8 second-foot Aug. 15 (gage height, 0.23 foot).
1938-40: Maximum discharge, 21.7 second-feet Nov. 3, 1938; minimum recorded, 0.8
second-foot Aug. 3, 1939, Aug. 15, 1940.

Remarks.- Records fair except those for period of no gage-height record, which are poor.
ny diversions above station for Irrigation.

Dlscharge, 1n second-feet, water year October 1939 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June Aug. Sept.
1 7.1 3.4 - 7.7 5.9 4 2.1 1.8
2 11 3.6 7.0 6.8 9.9 4 2.0 2.0
3 9.6 5.2 5.7 11 .9 1.7 2.8
4 8.3 4.9 5.0 9.0 3.3 2 1.4 2.6
5 S.3 5.4 5.0 8.5 o 2 2.0 2.3
[ 12 5.2 6.0 8.3 5.0 2.7 3.0 2.4
7 6.8 4.2 4.5 8.0 8.3 2.7 2.1 2,3
8 5.0 5.0 4.5 7.7 847 2.1 1.2 2.6
9 4.6 5.9 4.8 7.7 7.0 1.4 1.9 2.6
10 4.2 5.0 543 7.6 6. 2.7 1.8 2.6
11 4,0 5.7 Ba7 746 4.9 3.0 1.5 2.5
12 349 5.3 5.3 9.0 543 2.8 1.6 2.5
13 3.7 5.6 4.8 12.0 3.6 1.8 1.9 2.7
14 3.5 543 4.9 6.5 4.2 2.7 1.5 2.7
15 3.5 B3 9.6 7.9 . 2.7 1.1 2.5
16 4.2 5.8 9.9 Tl 3.9 3.6 1.1 2.7
17 3.7 6o 6 8.8 7.0 6.5 5.4 1.2 2.4
18 3.5 8.0 9.5 8.8 5.3 3.4 1.1 2.3
19 3.5 5.8 9.9 8.5 4.6 2.5 1.4

36 4.1 12 8.3 4.8 3.3 1.3
21 3e5 4.9 12 8.0 3.5 1.8 1.2
22 3.3 Be3 12 7.4 3.7 2.8 1.0
23 3.2 549 11 8.0 2.9 1.5 l.4 a2.5
24 3.2 6.8 16 5.3 2.8 1.2 2.3
25 3.8 6.5 13 3.0 2.7 2.0 2.4
26 3.9 8.3 12 8.0 3.2 2.1 2.0
4.0 6.4 8.5 5.9 2.7 1.8 1.9
28 36 - 12 4.0 2.7 1.9 1.9 4.0
29 3.6 - 12 5.8 2.5 1.6 2.0 6.0
30 4.1 - 10 5.8 2.3 1.4 1.9 a8.0
31 3.7 - - 6.6 - 1.6 1.7 -
Second- Run-off 1n
Month foot-daya Maxlmum Minimum Mesn acre-feet
OCtODeressssavrsonsosioccssccsssrsonscnnens 153.7 12 3.2 4.96 305
November 1-27.ss, ceevea 148.5 8.3 3.4 5.50 295
DeCembers . esscssvaccsecsosssassesanaaseans - - - = -
Calendar year cretteieritatenraiaan - - - - -
JBNUBT Yo raotceroocseracosroocaosovsvasones - - - - -

February.. - - - - -
Marcheesccooees - - - - -
April 2-30. 245.7 16 4.5 8.19 487

252.8 12 3.0 7.51 462

146.2 9.9 2.3 4.87 290

78.6 5.4 1.2 2.54 156

ugus 52.6 3.0 1.9 1,70 104
September.ss uccecarncecnracrosocrnsonennes 84.8 8.0 1.8 2.83 168
Water year cesseresssetsesnannenn - - - - -

a No gage-height record; discharge computed on basls of records for Willow Creek near Harrison.




MADISON RIVER BASIN

Madison River near West Yellowstone, Mont.

45

Location.- Water-stage recorder, lat. 44°39', long. 111°04', a quarter of a mile upstream
Tom Riverside ranger station and 1% miles east of West Yellowstone and west boundary

of Yellowstone National
Drainage area.- 419 square

Records available.~ June 1913 to September 1940.

Park.

miles.

Average discharge.- 24 years (1913-17, 1918-21, 1923-40), 466 second-feet.

Extremes.- Maximum discharge during year, 11020 second-feet May 13 (gage helght, 2.46

eet); minimum, 261 second-feet Jan. 19

gage height, 1.58 feet).

1913-40: Maximm discharge, 1,950 second-feet June 10, 1917, from ratirg curve
extended above 1,500 second-feet; maximum gage height, about 10.0 feet Jan. 8, 1937,
during ice jam; minimum discharge, 100 second-feet (estimated), Feb. 7, 19%3.

Remarks.- Records good. No diversion or regulation.

Cooperation.- Water-stage recorder inspected by officials of National Park Service.

Diacharge, in second-feet, water year October 1839 to September 1940

Day| Oct. RNov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 323 339 312 334 318 352 390 410 502 334 282 278
2 358 339 312 345 328 354 37 447 amr 371 282 278
3 345 339| 312! 339 334 334 339 527 485 37 282 278
4 339 339 318 339 334 328 323 569 535 345 282 286
5 328 334 323 345 328 334 334 562 494 339 282 286
6 365 328 3le| 339 339 334 345 535 578 318 282 278
7 397 328 318 334 339 328 328 494 510 318 282 27s
8 371 334 323 339 334 345 334 502 749 312 282 27s
9 352 328 328 345 323 345 352 552 650 312 282 201

10 339 323 345 339 328 352 352 633 543 307 286 291
1 334 318 339 328 339 345 354 729 470 307 282 282
12 328 318 323 328 328 328 328 S01 433 307 282 282
13 328 312 323 345 328 323 339 940 418 302 286 286
14 328 312 318 339 334, 328 390 875 397 297 282 297
16 328 318 318 334 339 328 418 543| 384 297 282 201
16 334 312 323 323 323 328 397 822 371 302 282 202
17 328 307 328 528 323 352 371 739 365! 312 282

18 323 307 323 312 328 334 37 671 365 307 282 282
19 328 307 312 286 328 328 425 642 345 302 282 286
20 328 313 323 B320] 323 325 485 624 345 302 286 318
21 328| 312] 323 b320 318 328 502 606! 345 297 286 328
22 328 307 328 315 323 328 425 596 339 286 291 307

23 328 302 328 1320 339 328 410 606 339 286 312 297

24 328 302 328 302} 528 328 433 615 334 286 307 286

25 334 307 328 334 334 339 440 633 328 201 302 291

26 359 307 320 334 339 365 510 671 328 302 297 291

2y 334 307 b320] 334 352 384 510 680 334 312 286 291

28 334 307 320 328 352 358 4 642 323 312 282 339

29 334 302 b320] 323 358 339 477 615 325 302 282 403

30 334 307 359 323 - 352 433 78| 318 297 278 410

31 339 - 326 323} - 377 - 535 - 256 2783 -

- Per Run-off
Month figgﬁy, Mexfmum { Minimum Mean | 8
mile | Inches | Acre-feet
10,464 397 323 338| 0.807 0.93 20,760
9,514 339 302 317 767 84 18,870
10,021 345 312 325 ST .89 19,880
Calendar yoar 1939 -c.evsvee 144,311 908 302 395 .943| 12.80 286,200

LTS o N R R 10,200 345 286 320 »785 .90 20,230

February..... 9,641 368 318 332 792 -85 19,120

Merch..ccoessnnecnnes 10,534 384 323 340 .B811 .94 20,890

APTidecervecieronveconrannncs 11,955 510 323 398 .950 1.06 23,710

0 S 19,684 940 410 635} 1.52 1.76 39,040

JUNG.ceaeevsann 12,757 749 318 425( 1.0l 1.13 25,300

JulYessoeoass 9,619 371 286 310 740 .85 19,080

August..... 8,853 312 278 286 .683 .79 17,560

September...ccecvevecrsesane 8,949 410 278 208 711 79 17,760

Water year 1939-40 ......... 132,161 940 278 361 .862| 11.72 262,200

b Stage-discharge relation affected by ice.



46 MADISON RIVER BASIN
Madison River below Hebgen Reservoir, near Grayling, Mont.

Locatlon.- Staff gage and st1lling well, lat. 45°52', long. 111°20', near rortheast corner
of sec. 22, T. 11 S., R. 3 E., 500 feet dcwnstream from Hebgen Dam, 16 miles northeast
of Grayling, and 17 miles upstream from West Fork of Madlson River.

Drainage area.- 904 square miles.
Records avallable.- October 1938 to September 1940.

Extremes (regulated).- Maximum discharge observed during year, 2,260 secon(-feet July 25,
AUg. I (gage helght, 2.60 feet); minimum observed, 140 second-reet Feb. 11, 12 (gage
height, 0.60 foot% ‘minimm dally, 140 second-feet Feb. 12.

1938-40: Maximm dally discharge 2,603 second-feet Apr. 4, 1939; minimum dally,
105 second-feet Apr. 27, 1939

Remarks.- Records good. Gage read twice dally. Flow regulated by Hebgen Feservoir (see
P. 38 ).

Cooperation.- Gage-helght record and results of three discharge measurements furnished by
gﬁe Moritana Power Co.

Rating table, water year 1939-40 (gage heignt, in feet, and dlscharge, in second-feet)

0.6 140 1.6 800

-8 215 2. 1,280
1.0 310 2.6 2,260
1.3 510

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar., Apr. May June July Aug. | Sept.
1| 1,060 1,060 556 168 199 164 475 461 242 610 2,180| 1,250
2 1,080 1,070 558 168 200 179 466 459 241 683 2,080 1,230
3l 1,030] 1,030 558 164 191 191 454 440 246 78| 1,840| 1,250
4 855 1,010 574 168 199 199 462 468 255 son| 1,880| 1,190
5 734| 1,050 574 168 183 180 489 468 273 8on| 1,880| 1,130
6 734| 1,080 574 168 183 168 486 468 295 773 1,860| 1,140
7 734! 1,040 574 168 191 179 452 463 521 son| 1,800 1,110
8 734] 1,040 574 183 199 226 397 4611 1,010 910 1,940| 1,100
9 712| 1,060 574 186 196 352 358 463 1,490 998| 1,860 1,030

10 701| 1,100 574 172 195 468 370 440| 1,s60| 1,080| 1,890 946
11 690{ 1,080 574 175 172 468 361 4s4| 1,200/ 1,140| 1,880| 1,000
12 835 1,050 558 179 140 454 346 468 830| 1,150 1,880| 1,050
13 934/ 1,030 558 187 147 46), 246 660 778 1,140 1,880| 1,080
14 982 967 558 184 154 468 187] 1,000 7sg| 1,160( 1,880| 1,120
15 970 910 558 183 161 468 169{ 1,090 701| 1,360 1,810| 1,130
16 958 910 558 180 168 468 184| 1,320 740} 1,810| 1,910| 1,230
17 934 934 566 168 175 468 172| 1,460 830| 2,000( 1,800| 1,180
18 955 958 445 183 179 475 175 1,460 846| 2,000| 1,900/ 1,150
19 982 034 341 101 187 482 191 1,460 723| 1,980| 1,800 1,110
20 958 922 221 169 199 482 206| 1,440 673| 2,0%0( 1,870 1,050
21 958 910 175 14 207 489 189 1,370 593 | 2,020 1,490 982
22 934 944 175 164 180 460 169} 1,230 s52| 2,000| 1,190 982
23 926 958 183 172 161 440 181 642 475 | 1,950 970 988
24 949 958 183 179 168 440 168 482 564 2,080 970{ 1,030
25 997 934 191 191 179 454 179 480 630| 2,190| 1,050 1,070
261 1,030 937 199 189 101 468 186 475 630| 2,190| 1,190 1,140
271 1,070 862 194 179 187 468 179 37 610 2,160| 1,200( 1,150
28| 1,080 640 191 191 179 482 191 215 610| =2,18C| 1,280 1,150
291 1,050 558 195 19) 190 470 195 224 610 2,16C| 1,250 1,070
301 1,040 558 199 191 - 454 256 248 610} 2,18C| 1,270 668
31 1,030 - 186 199 - 468 - 246 - 2,16C | 1,270 -
: Second- N Run-off in
Month foot-days Maxloum Minlmum Mean aore-feet
0CLODET Y e s sassconsonsrssacnsossessransons 28,616 1,090 690 923 56,760
NOVEImDET e s s s seseeacssarasasans .. 28,494 1,100 558 950 56,520
December..... esssescencreraeterareasaneen 12,700 574 175 410 25,190
Calendar year 1939.....cc0c0se00e00vsonas 366,900 2,603 108 1,008 727,700
5,572 199 164 180 11,050
5,260 207 140 18] 10,430
12,093 489 164 390 23,990
spril....iii. 8,599 489 172 287 17,060
May..o.. 21,392 1,460 215 690 42,430
June, 20,090 1,560 241 670 39,850
July. 47,263 2,190 610 1,525 93,740
Augusterceceenss 51,320 2,180 970 1,655 101,800
Septemberciiceietseseeresecsncesocressnanss 32,706 1,250 668 1,080 64,870
Water year 1939-40 ccseescaccssosssansas 274,105 2,190 140 749 543,700




MADISON RIVER BASIN 47
Madison River below Madison Reservoir, near McAllister, Mont.

Location.- Float gage, lat. 45°30', long. 111°38', about 500 feet downstream from Madison
power plant, 2 miles downstream from Madison Reservolr, 7 mlles southeast of Norrls,
and 8 miles upstream from Hot Spring Creek.

Drainage area.- 2,180 square mlles.

Records available.- October 1938 to September 1940. January 1890 to June 1393 and August
To November 1910 at site 9 miles downstream, near Norris and below Hot Spring Creek.
Drainage area at former site, 2,280 square miles.

Extremes.- Maximum daily discharge during year, 3,265 second-feet May 18; minimum dally,
5econd-feet at times during December, January and February.
1938-40: Maximum daily dlscharge, 3,273 second-fest May 18, 1933: minlmum dally,
that of December 1939, January, February, 1940.

Remarks.~ Records good except those below 1,000 second-feet, which are falr. Gage read
Tiourly and at changes in power-plant output. Flow regulated at Hebgen and Madison
Reservoirs. Madison Reservoir, completed in 1906, has capacity of 39,500 acra-feet.
Five discharge measurements made by Geological Survey.

Cooperation.- Records furnished by Montana Power Co.

Discharge, in second-feet, water year October 1939 to September 1940

Day|{ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 1,s40f 1,540/ 1,220 760 760 940| 1,010 910| 2,320| 1,130 2,420 1,540
2| 1,s40f 1,540 1,125 760 760 940| 1,010 950( 1,930 1,390} 2,265 1,540
3| 1,s40] 1,s40| 1,090 760 760 875 980| 1,185| 2,125| 1,530| 2,100| 1,540
4 1,s40 1,540| 1,090 760 760 ga0( 1,000| 1,480| 1,925 1,478{ 2,070| 1,540
5{ 1,540{ 1,540| 1,090 760 760 870 990| 1,465! 1,735 1,546| 2,070| 1,540
6] 1,540{ 1,490| 1,090 760 780 s40{ 1,000 1,635) 1,600} 1,540| 2,070| 1,540
7{ 1,372| 1,450 1,090 760 780 s40| 1,000{ 1,615{ 1,645| 1,540/ 2,070} 1,540
8| 1,230] 1,s40f 1,090 760 780 g40| 1,000| 1,495| 1,656 1,540 2,070( 1,540
9| 1,230 1,500/ 1,090 760 780 840| 1,000{ 1,424 2,213| 1,540 =2,070] 1,540
10| 1,230| 1,430 1,090 925 780 g40| 1,000| 1,410| 2,550 1,540 2,070{ 1,540

1f 1,230{ 1,540| 1,060 790 780 ga0| 1,000| 1,s502{ 2,715| 1,540| 2,070| 1,540

12 1,230 1,540| 1,065 760 780 840| 1,000| 1,992( 2,440| 1,540| 2,070| 1,540

131 1,414] 1,440{ 1,080 760 780 930 org| 2,536| 2,260] 1,540| 2,070| 1,540

14| 1,540| 1,540{ 1,090 760 780 954 910| 2,790| 2,355| 1,540 2,086| 1,540

15, 1,540| 1,540{ 1,090 770 780 1,020 843( 2,770( 2,645{ 1,770, 2,070 1,540

18] 1,540| 1,540( 1,090 760 780| 1,033 840| 2,770| 2,745| 2,164| 2,070 1,540

17{ 1,540| 1,540| 1,070 760 780 977 840| 2,940( 2,230| 2,180 2,070| 1,540

18} 1,540] 1,435 1,045 760 780| 1,149 40| 3,265| 2,162] 2,205 2,070| 1,540

191 1,540 1,540 980 760 780( 1,200 840| 3,185 2,364| 2,220{ 2,073| 1,540

20| 1,540 1,455 940 760 780| 1,200 gi0| 2,800| 2,030( 2,220 1,718{ 1,540

21| 1,540 1,465 815 760 780 1,185 840| 2,650| 1,490 2,220 1,540| 1,540

22( 1,397( 1,460 842 760 780f 1,175 840( 2,420( 1,405( '2,235( 1,540 1,540

23 ,540( 1,540 836 760 780| 1,180 840| 2,170| 1,628] 2,245| 1,540} 1,540

34 ,640| 1,540 797 760 780{ 1,180 e40f 1,995( 1,485 2,200 1,540| 1,540

5| 1,540 1,540 785 760 780| 1,011 840| 1,835| 1,260| 2,425 1,540| 1,540

26| 1,540( 1,315 769 760 780 955 gs0| 1,820| 1,273| 2,420| 1,540 1,540

27| 1,540 1,190 760 760 796 955 840{ 1,990{ 1,455] 2,410| 1,540 1,540

28f 1,540/ 1,190 760 760 802 980 g40| 1,760| 1,530| 2,410 1,540| 1,540

201 1,540 1,292 760 760 875 990 s40| 1,575| 1,283| 2,410! 1,540| 1,540

30 1,506{ 1,190 760 760 - | 1,000 s40| 1,675 1,135{ 2,425| 1,540( 1,540
31| 1,540 - 760 760 - 1,000 - 1,900 - 2.430| 1,540 -

Second-~ Run-off in

Month foot-dagys MaxImum Minimum Mean acre-feet

OCEODE e 4 vaersorssvarsssrsrsvsseansannonse 45.719 1,540 1,230 1,475 90, 680

rereeaes 43,942 1,540 1,190 1,4€5 87,160

December. . coen . 30,219 1,220 760 975 59,940

Calendar year 193%....ccecvereercanseons 567,517 3,273 760 1,555 1,126,000

B LB 23,765 925 760 767 47,140

February....... 22,653 875 760 781 44,930

30,419 1,200 840 981 60,340

27,322 1,010 840 911 54,190

61,909 3,265 910 1,997 122,800

57,679 2,745 1,135 1,923 114,400

59,613 2,430 1,130 1,923 118,200

58,582 2,420 1,540 1,890 116,200

46,200 1,540 1,540 1,540 91,640

Water yoar 1939-40.crcessvccsasrosnocnns 508,022 3,265 760 1,388 | 1,008,000




GALLATIN RIVER BASIN
Gallatin River near Gallatin Gateway, Mont.

Location.- Water-stage recorder, lat. 45°30', long. 111°16', in NE} sec. 18, T. 4 S.,
K. 2 E., a Quarter of a mile downstream from Spanish Creek and 8 miles south of
Gallatin Gateway.

Drainage area.- 828 square miles (revised).

Records available.- August 1889 to June 1894, June 1930 to September 1940.

Average discharge.- 10 years (1930-40), 612 second-feet.

Extremes.- Maximum discharge during year, 3,660 second-feet June 13 (gage height, 4.39
T minimum, 172 second-feet Dec. 28 (gage height, 0.93 foot).
1889-94, 1930-40: Maximum discharge observed, 6,800 second-feet during June 1892
and June 1894; minimum observed, 117 second-feet Jan. 19, 1935 (gage height, 0.68 foot).

Remarks .- Records good except those for perlods of ice effect or no gage-helght record,
which are fair.

Rating table, water year 1939-40, except perlods of 1lce effect (gage helght, 1n feet, and diacharge,
in second-feet)
{Shifting-control method used Nov. 20 to Apr. 20)

0.9 175 2.0 764 3.8 2,820
1.1 237 2.4 1,100 4.1 3,240
1.3 331 2.8 1,530
1.6 499 3.3 2,140

Discharge, in sesond-feet, water year October 1939 to September 1940

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 342 326 250 241 217 234 £205 537 3,200( 1,140 505 352
2 373 321 263 237 214 227| =280 653 | 2,960 1,180 493 352
3 373 321 263 237 227 234 £250 929 2,750| 1,070 487 352
4 352 1300 250 234 237 224 250 [ 1,220| 2,400 1,050 487 358
3 342 280 246 237 234 220 258 1,110| 2,470 1,060 481 352
[ 368 285 258 234 230 227 267 990 | 2,270 999 475 347
7 373 326 250 214 230 220 250 879 2,270 904 475 342
8 352 311 258 217 230 234 263 895 | 2,470 854 481 373
9 342 295 263 230 227 224 276| 1,080| 2,270 823 470 379

10 336 263 263 234 230 224 2s0| 1,360| 2,270 501 470 368

11 336 285 263 214 227 227 263 | 1,800} 2,610 764 452 358

12 331 285 230 201 214 211 254 | 2,140| 2,820 729 440 352

13 326 290 224 207 207 207 300| 2,540} 3,170 701 418 352

14 326 295 246 214 217 220 368| 2,270| 3,240 674 406 363

16 331 285 263 214 227 227 401! 2,340 2,960 660 395 352

16 336 263 263 220 217 237 358| 2,470| 2,820 660 384 352

17 331 237 258 224 217 241 336| 2,400| 2,610 660 384 342

18 326 241 237| £195 224 230 358| 2,200| 2,470 626 379 342

19 321 258 207 £217 230 217 406 | 2,140| 2,400 607 373 358

20 321 267| b2lo|  £217 230 224 512| 2,140 2,340 588 373 401

21 321 267 1220 £227 220 230 512( 2,010 2,010 568 373 406

22 316 271 220 224 220 234 446 2,140( 2,010 562 379 384

23 316 263 214 £234 230 246 426| 2,340 1,770 537 401 368

2¢ 321 254 220 8235 230 241 499 2,540| 1,530 530 418 358

25 316 258 201 =240 230 258 487| 2,750| 1,480 530 429 352

26 316 246 181} 250 237 271 s1s| 3,030! 1,530 556 412 352

27 311 241 184 £276 237 280 575| 2,890 1,360 633 395 347

28 331 234 181 258 241 254 613| 2,750| 1,230 633 390 401

29 331 227 195 234 241 246 600/ 2,750| 1,150 543 379 499

30 321 246 230 224 - 250 s549| 2,680| 1,080 530 368 505

31 326 - 241 217 - 285 - | 2,980 - 518 358 -

N Per Run-off
Hontn fi::gggya Maximnmm | Mininum Mean asquare
mile | Inches | Acre-feet
10,364 373 311 334| 0.403 0.47 20, 560
8,241 326 227 275 .332 .37 16,350

DOCOMDOT . s v e v viroronsassanes 7,252 263 181 234 .283 .33 14,380

Calendar year 1939 ........ 227,129 3,030 181 622 .751| 20.21] 450,500
7,087 276 195 228 .275 .32 14,000

6,572 241 207 227 .274 .30 13,040

7,304 285 207 236 .285 .33 14,490

11,470 613 250 382 .461 .52 22,750

61,003 3,030 537 1,968| 2.38 2.74 121,000

67,820 3,240 1,080 2,261 2.73 3.05 134,500

22,690 1,180 518 732 .884 1.02 45,000

. 13,130 505 358 424 .512 .59 26,040

September..c.ccoecrerrecarasan 11,119 505 342 371 .448 .50 22,050
Water year 1939-4Ckcecec.se 234,022 3,240 181 639 .772| 1C.54| 464,200

a No gage-height record; discharge estimated on basls of temperature records for

b Stage-discharge relatlon affected by lce.
f Computed on basis of partly estimated gage-helght record.

Bezeman.



GALLATIN RIVER BASIN 49

Gallatin River at Logan, Mont.

Location.- Chain gage, lat. 45°53', long. 111°26', in NE} sec. 35, T. 2 N., R. 2 E., at
ghway bridge, half a mile west of Logan and 5 miles upstream from mouth.

Drainage area.- 1,805 square miles.
Records avallable.- January 1895 to December 1905, August 1928 to September 1940.

Average discharge.- 10 years (1928-32, 1934-40), 742 second-feet.

Extremes.- Maximum discharge observed during year, 3,500 second-feet June 14 (gage helght,
N eet); minimum observed, 218 second-feet July 13-15, 24 (gage height, 2.38 feet).
1895-1905, 1928-40: Maximum daily discharge, 6,550 second-feet June 18, 1896; mini-
mum discharge observed, 130 second-feet July 19, 1939 (gage height, 2.04 feet).

Remarks.- Records good except those for periods of ice effect, which are falr. Gage read
oncé daily. Many diversions above station.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Moy June July Aug. Sept.
1 468 606 671 671 580 844 772| 1,230 2,260 420 330 352
2 520 606 2680 671 590 844 738 1,130| 2,390 420 310 352
3 520 2620 2690 671 #600 808 704 1,470| 2,140 444 310 374
4 520 635 704 671 620 2 671| 1,470 1,790 420 2310 352
5 520 575 671 638 630 738 635] 1,900( 1,680 420 310 374
6 2600 548 671 671 638 772 704 1,790 1,680 397 330 374
7 671 575 671 606 671 738 704! 1,570| 1,790 330 330 374
8 a600 606 671 575 606 808 635| 1,470( 2,520 330 330 397
9 520 575 704 606 606 808 704 1,470 2,930 310 330 397

10 520 548 704 606 606 738 es2| 1,790 2,650 290 310 397
11 548 548 704 638 606 738 882 | 1,900( 2,790 290 330 374
12 520 575 704 606 575 671 882! 2,520 2,790 290 310 374
13 548 575 638 575 576 738 s44| 3,210| 3,210 218 290 397
14 548 606 638 638 575 635 se2| 2,930| 3,500 218 290 397
15 520 606 671 606 575 671 920 2,790| 3,350 218 310 397
18 548 575 638 638 575 738| 1,000| 2,930| 3,070 235 330 420
17 545 548 671 606 575 844 es82| 2,930| a2,800 252 310 420
18 548 548 671 575 575 772 882| 2,790 2,650 252 a310 420
19 520 575 671 397 575 738 882{ 2,520| 2,020 252 310 444
20 494 575 a650 374 520 638| 1,086 2,390| 1,900 252 330 468
21 520 671 638 350 520 671| 1,280| 2,260| 1,570 252 310 520
22 548 638 606 340 500 671| 1,2s0| 2,020| 1,570 252 310 520
23 548 671 606 350 480 7047 1,080| 2,140] 1,370 252 330 520
24 a580 638 590 350 468 a720( 1,470 2,260| 1,180 218 330 520
25 606 606 570 #360 520 738| 1,370| 2,260 844 290 352 494
26 638 606 560 410 638 73s| 1,280| 2,650 704 271 374 520
27 638 606 560 500 704 704| 1,230| 2,390 671 290 397 520
28 606 638 560 600 73e 738| a1,300| 2,260 575 330 352 520 |
29 575 606 580 620 808 671| 1,370 2,020 494 330 352 575
30 606 638 630 620 - 671| 1,280 2,140 420 310 352 738

31 671 - 704 600 - 704 - 2,140 - #352 352 -
Second- Run-off in

Month foot-days Maxinmum Minimum Mean acre-feet
OCEODOT we s eseeereasessesonncnnsasesncenan 17,337 671 468 559 34,390
veraee 17,946 671 548 508 35,600
DeCember..ccotieessetocnsacocesancssnacnns 20,097 704 560 648 39,860
Calendar year 193Q9.ccceeccsencancccoanas 268,630 2,650 130 736 532,800
17,139 671 340 553 33,990
17,249 808 468 595 34,210
22,786 844 638 735 45,200
29,231 1,470 638 974 57,980
66,740 3.210 1,130 2,153 132,400
59,308 3,500 420 1,977 117,600
4o svesessectsneristassrrssananne 9,405 444 218 303 18,650
ugus . veee 10,131 397 290 327 20,090
Septemberiiisececerecencesccrcsscscnosaans 13,301 738 352 443 26,380
Water year 1939-40+secescecccarsorsosaoe 300, 670 3,500 218 822 596,400

# Winter dlscharge measurement made on this day.
a No gage-height record; dlscharge estimated.
Note.- Stage-discharge relation affected by lce Dec. 24-30, Jan. 21 to Feb. 5, Fedb 22, 23.



50 GALLATIN RIVER BASIN
East Gallatin River at Bozeman, Mont.

Location.- Water-stage recorder, lat. 45°42'05", long. 111°01'40", in SE% sec. 31, T. 1 8.,
. ., at highway bridge north of Bogeman, half a mile upstream from Bridger Creek.

Drainage area.- 149 square miles.

Records available.~ August 1835 to September 1540. .
EXTremes .- Maximam dlscharse during period, 482 second-feet June 9 (gage height, 4.41 rfeet);
T minimum daily, 16 second-feet Jan. 20, 21.

Remarks.- Records good except those for periods of ice effect, which are posr. Many diver-

slons above station.

Discharge, in second-feet, 1939-40

1939
Day | Aug.} SBept.|| Day | Aug.| Sept.|| Day | Aug. __ggg_c_._

T = 24 1] - 27 21| 25 35

2 - 22 12| - 29 221 23 37

3 - 23 3| - 34 23| 22 35

4 - 23 14| - 41 24| 22 37

5 - 24 15| - 41 26| 23 37

6 - 26 16| - 38 26| 25 35

7 - 29 17| - 36 27| 26 35

8 - 29 18| - 35 28| 25 34

9 - 28 19| - 35 29| 26 33

10 - 28 20| - 34 30| 26 28

31| e7 -

1939-40

Day| Oct. Nov. Dec. Jan, Peb. Mar. Apr. May June July Aug. Sept.
1 26 £35 30 30 125 46 80 190 65 62 40 25
2 23 £34 30 32 b2l 43 7% 229 59 6 36 25
3 21 £34 30 30 *b21 41 68 305 87 56 35 28
4 23 34 29 29 23 39 65 320 68 5C 34 30
6 25 31 31 31 25 40 66 281 74 52 34 29
6 22 30 32 31 26 37 78 240 74 4€ 34 29
7 22 34 31 30 27 37 89 209 46 33 28
8 24 34 32 27 v28 44 72 192 242 49 32 30
9 26 33 33 123 29 40 84 194 419 50 32 30
10 27 31 33 20 30 38 95 214 311 43 32 31
11 28 34 34 20 28 36 88 248 281 41 27 29
12 28 33 29 »19 29 35 95 276 256 42 28 28
13 29 33 28| #b19 28 35 122 335 217 39 27 28
14 31 35 30 b2l 29 34 144 265 185 27 30
16 30 32 32 v25 28 36 171 230 158 37 28 28
16 29 31 33 *b31 b27 43 132 212 140 38 26 30
17 30 29 3 b26 b27 65 122 200 125 37 22 29
18 33 28 33 b22 28 57 132 183 103 35 23 30
19 33 29 27 b19 28 49 157 168 90 33 28 30
20 33 30 31 b16 28 49 214 162 90 31 26 34
21 34 29 26 bl6 28 58 264 138 88 30 26 39
22 37 32 #b26 b17 31 62 204 124 88 27 26 38
23 35 29 b24 b18 29 63 175 111 86 26 26 36
24 £34 28 2! b19 29 66 259 103 79 26 25 35
25 £34 29 20 #b21 30 70 237 94 67 28 27 35
26 £34 27 b20 b24 37 65 206 98 65 30 28 48
27 £35 27 bvle v27 37 69 216 98 64 36 28 48
28 £35 27 blg 29 41 69 229 92 60 41 28 50
29 £34 27 b2l 30 47 66 253 89 59 40 28 58
30 £35 29 b24 129 - 72 216 88 56 37 28 64
31 £34 - 27 27 - 83 - 72 - 42 26 -

# Winter discharge measurement made on this day.
b Stage-discharge relation affected by ice.
£ Computed on basis of partly estimated gage-height record.

Monthly discharge, in second-feet, 1939-40

Second- Mera Run~off in

Month foot-days Maximm Minimmum B, acre-foet

August 21-31, 1939...ccvcectranncssscraces 270 27 22 24.5 536
September...cocecerecccccsccncrssrversveca 952 41 22 3.7 1,890

The Periodecceeces voacensserssnsocsoaee - - - - -

October 1939 ....... 924 37 21 29,

November... 928 36 27 30.9 1,840
December. . 870 34 19 28.1 1,730
Calendar ysar evssscsereeneraneane - - - - -
JAMUATY 1940 ssveaersocacernrocaavascsnans 758 32 18 24.5 1,500

844 47 21 29.1 1,670
1,687 34 51.2 315
4,389 264 85 146 8,710
5,760 335 72 186 11,420
3,817 419 56 127 7,570
1,269 66 26 40.6 2,500
900 40 22 29.0 1,780
SOpteambor..covvrericrenatnarertetienaens 1,032 64 25 34.4 2,050

Water year 1939~40 seseveccncsensscasons 25,068 419 16 63.0 45,760




GALLATIN RIVER BASIN 51
Hyallite Creek at Hyalite ranger station, near Bozeman, Mont.

Locatlon.- Water-stage recorder and concrete control, lat. 45°34', long. 111°03’, in NE%
s6C. , 7. 38., R. 6§ E., 73 miles south of Bozeman.

Drainage area.- 45 square miles.

Records available.~ September 1934 to September 1940. August 1895 to October 1900 and
Fay 1002 to September 1903, published as Middle Creek near Bozeman.

Extremes.- Maximum discharge during year, 360 second-feet June 14 (gage height, 2.82
Teet); minimum recorded, 8 second-feet Jan. 18 (gage helght, 1.48 feet).
1895-1900, 1902-3, 1934-40: Maximum discharge observed, 956 second-feet June 14,
1898; minimum discharge, 0.4 second-foot Feb. 2, 1939 (gage hslight, 1.16 fest).

Remarks.- Records falr except those for periods of ice effect, no gage-height record, or
§luggish intake operation, all of which are poor.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Moy June July Aug. Sept.
1 26 16 17 14 11 22 51 263 109 32 29
2 27 } 823 18 17 16 11 18 85 214 114 35 29
3 25 20 *17 *18 10 15 120 173 98 34 31
4 24 h23 20 17 17 #10 16 140 154 90 34 33
5 24 20 17 16 10 17 106 165 100 36 28
6 26 20 16 16 20 90 154 92 36 25
7 27 223 18 16 16 20 80 169 83 36 24
s 24 20 16 15 10 21 80 232 76 36 29
9 24 20 16 15 22 95 254 74 35 28

10 24 18 17 14 20 140 240 76 34 26
11 24 he3 19 18 13 20 176 263 74 32 23
12 24 15 19 13 20 193 258 72 32 23
13 23 20 #20 12 10 24 258 282 72 32 25
14 a20 22 20 12 31 206 325 69 32 25
15 19 20 12 33 193 286 67 33 24
16 on 18 20 28 210 263 67 32 24
17 b 16 18 20 27 258 263 74 33 23
1s 16 18 14 12 12 29 193 240 74 32 22
19 17 16 18 34 184 245 62 31 28
20 17 15 20 46 180 254 57 51 39
21 h24 17 21 15 44 161 223 55 32 37
22 17 22 16 39 180 158 51 39 31
23 16 14 22 17 40 193 161 47 35 28
24 a23 15 23 18 45 193 130 46 39 28
25 13 *#23 1 19 42 197 127 46 46 27
26 13 18 20 46 218 133 47 35 26
27 h2l 13 17 21 54 218 120 48 31 26
28 h23 12 12 16 20 55 236 103 46 31 33
29 o5 12 16 20 51 214 92 39 30 38
30 & 14 16 - 22 45 218 85 36 30 36
31 - 16 - 24 - 197 - 35 30 -
Second~ Run-of f in
Month foot-days Maximum Minimum Mean scre-feet
OOLODOT s ¢ v s s essoravossssssesasrsassasnsnen 742 27 21 23.9 1,470
November. . . 561 - 12 18.7 1,110
December. .. . 513 22 - 16.5 1,020
Calendar year 1930 .cseescscoroaasancanns 16,726.8 206 1 45.8 33,170
JBNUAT Y. eersoerressensonaassoasancansanas 565 23 14 18.2 1,120
February. E 378 18 - 13.0 750
March.... . 424 24 - 13.7 841
april.,.. 944 55 15 31.5 1,870
Maye.oonso 5,263 258 51 170 10,440
June...... 6,059 325 85 202 12,020
July... 2,096 114 35 67.6 4,160
August... 1,046 46 30 33.7 2,070
September.cesvicccecnccetoostacsanescacnns 848 39 22 28.3 1,680 !
Water yoar 1939-40...ceeesaansesserocnas 19,439 325 - 63.1 38,550

# Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basls of records for Gallatin River at Gallatin
Gateway.

h Discharge computed on basis of once-dally staff-gage reading.

Note.- Stage-discharge relatlion affected by ice Nov. 18 to Dec. 2, Dec. 19 to Jan. 16, Jan. 19-24,
Febé 11 l:g Mar. 25, Apr. 1-5. Recorded gage helghts corrected for sluggish intake opsratlon June 25
to Sept. 19.




52 PRICKLY PEAR CREEK BASIN
Tenmile Creek near Rimini, Mont.

Location.- Water-stage recorder and Cippoletti welr, lat. 46°32', long. 112°15', in NE}
séc. 20, T. 9 N., R. 5 W., at Moose Creek ranger station, 500 feet upstream from Moose
Creek and 3 miles north of Rimini.

Drainage area.- 34 square miles.
Records avallable.- March 1915 to September 1940 (few winter records).

Extremes.- Maximum discharge during year 96 second-feet May 10 (gage height, 2.41 feet);
TImin, 0.2 second-foot Dec. 7, 12 (gage helght, 0.95 foot
1915-40: Maximum discharge, 948 second-feet May 15, 1917 (gage height, 4.87 feet,
present site and datum but different control); no flow at times.

Remarks.- Records good except those for periods of ice effect, which are fair, and those

or July 17-26, which are poor. Flow regulated by reservolir on tributary above station.
Diversions for irrigation and for water supply of Helena.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.5 0.3 0.4 0.5 f0.4 0.5 5.6 27 23 7.7 0.7 0.2
2 1.8 i} .4 5 -4 -6 7.0 45 22 7.7 .6 -2
3 2.0 .4 .4 -5 -4 .6 6.0 65 19 7.7 .6 3
4 1.5 4 .4 .4 3 .7 5.6 67 17 6.6 .5 5
5 -7 -5 .4 b.4 -3 7 4.9 53 18 8.4 -5 .4
6 .8 6 .4 b.4 .4 .6 2.6 42 16 7.0 .4 3
7 7 .4 .3 -4 -4 6 1.9 35 17 5.3 .4 .3
] -6 -4 .5 .4 .4 .6 2.4 38 48 4.6 -4 3
9 -8 -4 .4 .5 .4 5 3.6 52 83 4.3 3 -4

10 .5 <5 3 .5 -4 5 3.2 68 72 4.3 3 .9
11 4 .5 .4 5 4 .5 2.5 80 59 4.2 <7
12 .4 .4 2 4 .4 .4 2.7 80 47 3.6 1.2
13 .4 .4 .3 .4 -5 .4 5.6 70 40 2.1 1.0
14 -5 .4 5 .4 5 .4 12 60 58 1.5 7
16 <5 .5 .4 4 4 .6 14 58 27 1.2 3
16 .6 .5 .5 .4 3 .8 1 53 24 £1.0 -3
w 5 <5 .4 .4 3 .7 10 a7 22 3
1s +5 .6 B3 a.3 3 .6 15 412 20 3
19 5 .6 3 a.3 3 ] 21 37 19 3
20 .5 5 .4 £.3 .3 7 27 35 18 3

21 .5 -5 .4 a.3 .3 1.0 24 32 17 al.5 3 2.0

22 -5 .5 .4 a.3 3 1.1 22 30 16 .4 1.8

23 .5 .4 4 a.3 .3 .9 21 26 17 .3 1.5

24 4 3 .4 3 1.7 21 25 15 -3 1.5

25 -3 5 4 b.3 4.9 22 29 12 3 .8

a.3

26 .6 .4 4 b.3 4.6 21 45 10 .2 -4

27 .3 .5 b.4 b.3 4.9 28 30 9.4 £1.2 .2 .3

28 .4 5 b.4 b.4 5.3 27 28 8.9 1.2 -2 A

29 .5 .5 b.4 a.4 b.4 5.6 25 38 8.4 .8 .2 7.7

30 3 5 b.5 - 4.4 24 36 7.7 -7 -2 7.7

31 .3 - b.5 - 4.2 - 26 - 7 .2 -

Second- Run-off in

Month foot-days Max1mmum Minimum Mean acre-feet

19.3 2.0 0.3 0.62 38

13.9 .6 3 .46 28

DeCembere . ccaacaconaacacsaasnansssnanannes 2.2 .5 .2 .59 24

Calendar year 1939....ccceeeionenrcancans 4,183.8 120 2 11.5 8,300

JANUALYeeercocvocoronernononee 12.0 - - .39 24

10.4 5 3 .36 21

50.1 5.6 .4 1.62 88

398.6 28 1.9 13.3 791

1,399 80 25 45.1 2,770

JUNOesssvavseosen 770.4 83 7.7 25.7 1,530

Julyeeceneenoes 96.8 8.4 N 3.2 192

August...... 12.9 1.2 .2 .42 26

BeptembOr. s et ceicerairstsncrnocatscteanns 34.2 7.7 .2 1.14 68

Water year 1939-40...cccc0evioacresccnes 2,829.e 83 .2 7.73 5,610

a No gage-helght record; dlscharge computed on basls of record for station near Helena.
b Stage-discharge relation affected by ice.
f Computed on basls of partly estimated gage-height record.



PRICKLY PEAR CREEK BASIN 53
Tenmile Creek near Helena, Mont.

Location.- Water-stage recorder and concrete control, lat. 46°36", long. 112°05', in
sec. 22, T. 10 N., R. 4 W., opposite Broadwater Hotel, 12 miles west of Helena
and 2% miles upstream from Sevenmile Creek.

Drainage area.- 103 square miles.
Records available.~ July 1908 to September 1940.

Average discharge.- 27 years (1909-19, 1920-24, 1925-28, 1929-33, 1934-40), 27.2
Second—feet.

Extremes.- Maximum discharge during year, 95 second-feet June 9 (gage helght, 2.28 feet);
minimum, 0.2 second-foot Aug. 22-26 (gage helght, 1.08 feet).
1908-40: Maximum discharge, 865 second-feet May 28, 1917, July 11, 1927; maximum
gage helght, 6.58 feet, datum then in use, June 11, 1927; no flow at times.

Remarks.— Records good except those for periods of ice effect or no gage-heigt* record,
which are poor. Diversions above station for irrigation and for water supply of

Helena.
Discharge, in second-feet, water year October 1939 to September 1940
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.9 1.6 1.8 3.4 b2.5 5.0 5.7 26 5.1 0.4 0.3
2 1.1 1.7 1.9 3.4 5.2 6.9 38 a24 5.4 .4 2
3 1.2 1.7 1.9 3.4 } a2.6 5.6 5.7 53 4.5 4 2
4 1.2 1.7 1.9 3.4 5.7 4.5 83 £e2 4.3 4 3
5 1.1 1.7 2.1 3.2 f2.4 5.7 4.5 50 24 5.7 4 3
6 1.1 1,7 2.1 3.2 1y 5.1 4.8 41 21 4,5 4 «3
7 1.1 1.8 2.1 2.8 4.5 4.5 42 23 3.0 .4 o7
8 1.2 1.8 2.1 2.6 4.5 4.3 42 58 2.3 4 -9
9 1.3 1.9 2.2 b2.4 4.5 4.0 48 75 2.2 3 9
10 1.4 1.9 2.2 b2.4 4.3 4.3 59 61 4 .9
p 23.0
11 1.7 1.9 2.3 b2.3 4.0 4.3 72 50 6 9
12 1.7 1.9 2.3 2.3 3.8 6.4 66 44 6 9
13 1.7 1.9 2.2 2.2 3.4 6.9 59 40 a2 6 9
14 1.7 2.1 2.2 b2.3 3.8 16 55 41 -6 -9
1.6 2.1 2.3 2.4 |/ 4.3 28 50 32 «6 1.0
16 1.6 1.8 2.1 b2.4 | 5.4 21 50 29 6 1.6
17 1.6 1.8 2.1 b2.3 5.7 1s 50 26 f£2.1 .6 1.0
18 1.4 1.8 2.2| 12.2 5.1 21 451 24 4.0 -6 1.0
19 1.4 1.8 2.1 b2.0 5.1 33 f41 21 3.2 .4 1.0
20 1.4 1.8 2.2 bl.8 | 4.3 38 19 1l.s 2 1.2
a2.5

21 1.6 1.8 2.2 »l.7 4.3 37 18 1.1 2 1.2
22 1.6 1.9 b2.2 1.5 4.5 32 a32 17 7 2 1.2
23 1.6 1.9 2.2 1.5 5.1 33 17 5 2 1.2
24 1.6 1.9 b2.2 1.7 4.5 35 14 4 .2 1.2
25 1.8 1.9 b2.2 1.9 7.3 32 9.5 4 2 1.2
28 1.7 1.7 b2.2 1.9 7«8 30 73 4 .2 1.2
27 1.6 1.8 b2.4 2.2 4.0 8.3 36 7.5 3 2 8
28 1.7 1.9 2.5 2.6 M Sefl 37 a3l 6.4 -4 o3 -8
29 1.7 1.9 2.6 2.8 6.7 35 5.4 .4 .3 1.2
30 1.6 1.8 3.0 b2.6 - 7.3 29 4.5 4 3 3.4
31 1.6 - 3.2 b2.5 - 4.8 - - 4 3 -
Second- Run-off in

Month foot-days Maxinmm Mininrmum Mean acre-feet

OCHODET s atsesvvosvecostocnsacsasnvsnanas 4545 1,8 0.9 1.47 920
. 54.9 2,1 1.6 1.83 109
Decemberscosseravrarenscrcsoasasrassensanne 69.2 2 1.8 2,23 137
Calendar year 1939 .svecccisctcrccnroans 5,281.6 104 3 14, 10,480
75.2 3.4 1.5 2.43 149

S3.4 - - 2.89 166

162.9 S.9 3.4 5.25 323

577.8 35 4.0 19,3 1,150

1,318 72 26 42.5 2,610

758,9 75 4.5 26.3 1,560

67.6 5.7 X3 2.18 134

11.9 6 2 +38 24

-2s.2 3.4 2 04 56

Water yoar 193940 ...curernersacocasannn 3,253.5 75 .2 8.87 6,510

a No gage-helght record; discharge estimated.
b Stage-discharge relation affected by ice.
f Computed on basis of partly estimated gage~height record.




54 DEARBORN RIVER BASIN

Dearborn River near Clemons, Mont.

Location revissd!.— Water-stage recorder, lat. 47°17'30", long. 112°26'3(", on line
etween secs. and 25, T. 18 N., R. 7 W., 300 feet upstream from higrway bridge,

3 miles downstream from Falls Creek, and 5 miles southwest of Clemons.

Drainage area.- 122 square miles.

Records avallable.- April 1921 to September 1923, July 1929 to September 1932, March
to September 1940, May 1908 to December 1911, at site half a mile above mouth

of Falls Creek.

Extremes.- Maximum discharge during year, 317 second-feet May 12 (gage height, 2.14
Teet); minimum, 8.0 second-feet Sept. 12-15 (gage height, 0.71 foot).
1921-23, 1929-32, 1934-40: Maximum discharge, 2,450 second-feet June 7, 1934
(gage height, 5.58 feet); minimum, 7.4 second-feet Oct, 22, 23, 1936 (gage height,

0.64 foot

Remarks.~ Records good except those for periods of no gage-height record, which are poor.

Discharge, in second-feet, water year October 1939 to Se b 1940
Day{ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
11 34 27 286 25 26 26 95 163 23 13 Se6
2 34 26 26 24 26 28 120 156 23 13 8.6
3 34 26 26 24 26 29 191 132 25 13 8.6
4 34 26 26 24 24 29 218 122 25 13 8.6
5 33 26 26 24 24 26 188 118 25 12 8.6
6 32 25 26 23 23 26 160 108 2 12 8,6
7 32 26 24 24 23 26 146 106 2¢ 2 8.6
s 32 26 24 23 23 26 141 128 24 12 Se6
9 32 26 24 23 24 27 152 128 24 12 8.6
10(» 815 31 26 25 23 24 27 194 118 24 12 5.6
11 31 26 22 23 24 26 273 116 23 11 846
12 31 256 21 22 23 26 297 112 22 11 8.0
13 31 26 21 22 23 26 246 110 21 il 8.0
14 31 26 22 21 23 26 214 97 21 10 8,0
15 31 26 23 21 24 31 197 103 27 10 8.0
16 30 26 24 20 26 31 185 99 19 10 8.6
ks 30 26 23 20 25 33 178 75 18 10 9.2
1s 30 25 21 20 26 52 160 61 18 10 9.8
19 25 29 26 21 20 24 a7 157 49 18 10 10
20 26 29 25 21 20 23 77 169 38 7 10 11
21 27 29 24 21 20 23 82 163 36 16 9.8 12
22 28 29 23 21 20 24 82 157 36 16 9.2 12
23 28 30 21 21 19 24 84 156 34 15 9.2 13
24 28 29 20 21 19 23 84 160 32 15 8.2 14
26 29 19 21 20 24 84 169 31 15 9.2 16
26 28 18 21 21 23 82 178 30 15 8.6 23
27 adl 28 18 22 21 23 86 157 30 15 8.6 28
28 27 20 24 23 24 96 141 29 15 8.6 32
29 27 23 25 28 23 97 136 27 14 8.6 35
30 26 25 25 - 23 96 143 27 13 8.6 44
81 34 - 25 25 - 25 - 166 - 13 8.6 -
Second~ Run-off in
Month foot-days Maximum Minimum ¥ean sore-feet
OCtODEr e s cavncvscrorasnsssscassonssrsnnses 652 - - 21.0 1,290
NOvemberseeeeiasas Seseess 913 34 26 0.4 1,810
DOCEMDET .« eueverorranssconsvsserasnsnnaoan 751 27 18 24.2 1,490
Calendar year 193%.......eeeceeveorcocss 17,491 346 10 4.9 34,690
JBIUALT: - veeeeranssernsoraonsansosssosnsns 718 26| 21 23.2 1,420
February.eecessses 637 28 19 21.9 1,260
740 26 23 23.9 1,470
1,536 97 26 51.2 »050
5,406 297 95 174 19,720
2,449 163 27 8l.6 4,860
606 26 13 19.5 »200
326.2 13| 8.6 10.5 245
SePLemMDOr s ererreccnrosrrorsssocrssasnnans 403.2 44 8.0 1344 00
Water year 1989=40....ccevccncccercasans 15,135.4! 297 8.0 41,4 30,020

a No gage-height record; discharge estimated.




SMITH RIVER BASIN 585
Smith River above Fivemile Creek, near White Sulphur Springs, Mont.

Locatlon.- Water-stage recorder, lat. 46°37!, long. 110°46', in NE} sec. 19, T. 10 N.,
. ., a quartsr of a mile upstream from Fivemlle Creek and 10 miles northeast of
White Sulphur Springs.

Records available.- April 1934 to September 1940 (winter records fragmentary).

Extremes.- Maximum discharge during year, 8l second-feet May 27 (gage helght, 2.74 feet).
19%4-40: Maximum discharge observed, 930 seccnd-feet Apr. 11, 1936 (gage helght,
7.65 feet, from floodmark), from rating curve extended above 100 second-feet; minimum
discharge recorded, 0.2 second-foot Oct. 20, 1936 (gage helght, 0.54 foot).

Remarks.- Records falr except those for periods of no gage-height record, and those com-
puted on basis of records for weir a quarter of a mlle upstream, which are poor. Some
diversions above statlon. Complete regulation at dam a quarter of a mile above station
for irrigation.

Discharge, in second-feet, water year October 1939 to September 1940

Day} Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - - al.4 0.8 45 38 63 | hlé
2 - £3.7 fl.4 3 39 34 62 | hl3
3 - 3.7 1.4 S 39 34 57 | hl3
4 - 2.7 l.4 10 39 34 47 | n27
5 - l.4 1.4 23 42 34 46 | n26
6 - 1.4 3.0 27 40 36 46 | h26
7 - 1.4 4.5 27 36 41 50 | h26
8 - #1.0 £l.2 5.2 27 26 43 56 | hl9
9 - fl.6 T 27 19 49 56 | hil
10 - 1.4 1l 32 19 51 56 | hil
11 - - 43 19 49 B6 hb.4
12 - - 52 £19 - 49 57 hb.4
13 - - a7 57 f19 49 58 hb.4
14 - - 63 19 49 64 h3.8
15 - - 67 31 a7 67 h3.8
16 - - 69 42 34 66 h3.8
17 - - 72 42 48 67 «8
18 £20 - 68 46 28 68 h3.8
1 20 - al 6L 48 56 68 h3.8
20 20 - 1 62 54 60 68 h3.8
21 22 - 63 8l 60 59 h3.8
22 22 - f.9 62 51 63 £54 hi.7
23 22 - 9 49 40 81 ha9 hl.7
24 22 - 9 55 40 65 hag 1.6
25 - - 9 67 45 87 haz 1.5
26 - - .8 76 46 59 h35 1.4
27 - - 8 73 48 57 h36 1.2
28 - - .8 67 54 h2e l.2
29 - - .8 84 42 76 hez 1.3
30 - #0.7 - S 56 42 68 h22 fl.4
31 - - - 54 - 63 h22 -
Second- Run-off 1n
Month foot-days Maximum Minimum Mean scre-feet
October 18-24,4. coiiesovecercesrrrsovnnnos 148 22 20 21.1 294
November...... - - - - -
DOCemDOTr: c cornearsoiversssosoosnscssnsnsnns - - - - -
Calendar year testestanarisetstirecns b - - - -
JANUBLYessesseseccaiassonrsancssasesaacans - - - - -
Febmgy......... S - - - - -
March 2«l0cees coevicseornocseose 18.5 3.7 1.2 2.06 37
87 11 «8 2.9 173
1,465.4 76 8 47.3 2,910
1,150 6L 19 38.3 2,280
1,683 76 34 51.1 3,140
1,586 68 22 51.2 3,150
247.6 27 1.2 8.26 491
Water year cesarsescnseanosiannen - - - - -

# Winter discharge measurement made on thls day.

a No gage-helght record; dlscharge computed on basls of records for preceding and succeedlng days.
f Computed on basls of partly estimated gage-height record.

h Computed on basls of readings on weir a gquarter of 2 mile upstream.



56

SUN RIVER BASIN

Sun River near Vaughn, Mont.

Locatlon.- Water-stage recorder, lat. 47°32', long. 111°29', in SEf sec. 33, T. 21 N.,

., about 5 miles southeast of Vaughn.

Records available.~ April 1934 to September 1940.

Extremes.- Maximum discharge during year, 1,810 second-feet June 1 (gage helght, 2.63
feet); minimum, 25 second-fest Apr. 8 (gage helght, 0.48 foot).

1934-40:

Maximum discharge, 11,200 second-feet June 24,

1938 (gage helght, 9.56

fest), from rating curve extended above 6,200 second-feet; minimum, that of April

8, 1940

Remarks.- Records good except those for periods when once-daily staff-gage readings
and those for psriods of ice effect, which are poor.

used, which are fair,
sions above station for irrigation.

were
dlver-

Flow regulated by Gibson Dam (capacity, 105,000
acre-feet) and diversions to and storage in Pishkun Reservolr (capacity, 22,000 acre-
teet) and Willow Creek Reservoir (capacity, 17,000 acre-feet).

Discharge, in second-feet, water year Octob 1939 to ptember 194C
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 267 193 157| bieo 1160 126 113 | 1,690 | hl73 345 161
2 273 178 157 160 |{ 145 5180 136 106 | 1,690] h285 352 157
3 345 173 157| bl55 5195 144 110{ 1,470| h417 338 129
4 345 169 152 b150 b200 144 103 | 1,450 h360 322 168
5 300 169 161 1145 b160 1200 132 106 | 1,100| h455 335 161
6 273 165 157 | #bl4o b165 b195 132 110 | 1,150| h560 345 148
7 267 165 157 b135| #bl6s 190 122 106 | 1,110 h560 308 103
8 261 165 157| 1bl35 b165 169 69 106 | 1,280 h539 285 140
9 254 161 161 b130| bl70| bles 76 97| 1,480 hio8 236 152
10 245 157 161 bl30] bl70| bl6s 113 92| 1,240 h338 183 165
.

11 242 161 16l 161 110 95} 1,050| h230 169 165
12 236 161 152 b160 113 76 866 h230 178 161
13 230 165 173 b130|» bl70 152 113 76 866 | hn2se 178 161
14 224 161 157 148 113 100 866 h242 178 165
15 224 161 161 152 113 322 S20 h352 161 178
16 230 187 169 161 110 33e 750 308 193 279
17 236 157 166 157 110 315 466 308 230 267
18 224 152 165 b105|p b150 144 106 279 352 292 242 236
19 209 152 161 132 86 236 254 292 254 219
20 193 161 165 122 97 254 209 300 273 214
21 198 161 169 116 100 254 173 308 248 254
22 18s 187 165 } blio 110 132 209 173 315 242 379
188 152 bLE0 85 106 132 122 209 308 230 46€

24 178 152 b150 b95 100 152 81 273 308 224 455
25 169 161 1130 b95 106 157 187 | h279 322 242 426
26 193! bl7o| bl20 b0 116 144 675 h30S 345 292 379
27 224 | #0175 1120 #b105 119 165 1,570 2290 486 273 352
28 242| bl7o| bl20 b14o| ©lls 126 152 | 1,470| h273 560 248 322
29 230 165 5130 b135 129 136 24€| bR73 497 236 322
30 224 167 b140 - 119 126 728 | h224 398 214 370

31 209 - 160 - 119 - 934 - 370 193 -
Second~ Run-off in

Month foot-dags Maximum | Minlmum Mean et feot

OCEODOT s e s ssrnrersosereosensnrcrsascacans 7,324 345 169 236 14,530
November..,..... 4,903 193 152 163 9,720
December. . .cocrsseas 4,770 173 120 154 9,460
168,759 3,530 113 462 334,700

3,880 160 - 125 7,700

4,150 - 95 143 8,230

4,574 200 100 148 9,070

3,661 165 69 122 7,260

10,286 1,570 76 332 20,400

22,664 1,690 173 755 44,950

JULYeoerooannsaracnornasannes . 11,120 560 173 359 22,060
A Bevevororanenens cees 7,750 352 161 250 15,370
FE L 7,255 466 103 242 14,390
Water year 1939=40..veecrrenroocnsncnnes 92,337 1,690 69 252 183,100

# Winter discharge

measurement made on this da;

a No gage-helght record; discharge lnterpulateg:
b Stage-~discharge relation affected by ice.
h Computed on basls of once-dailly staff gage readings.




SUN RIVER BASIN 57
Muddy Creek at Vaughn, Mont.

Location.- Wire-weight gage, lat. 47°34', long. 111°33', in SE} sec. 24, T. 21 N., R. 1
., at old highway bridge at Vaughn.

Records available.- May 1925 to February 1926, April 1934 to September 1940.

Extremes.- Maximum discharge observed during year, 337 second-feet June 3 (gage height,
5.64 feet); minimum, probably less than 10 second-feet at times during period of ice
effect Jan. 20-Z5.

1925-26, 1934-40: Maximum gage height, 15.15 feet June 23, 1938 (dischcrge not
determined); mirimum discharge, 4.9 second-feet Jan. 24, 1926 (ice present).

Remarks.- Records fair except those for periods of ice effect, which are poor. Gage

Tead twice daily. Natural flow increased by return flow from irrigation through Sun
River drainage citch.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 117 51 42 b34 b58 30 25 292 165 198 105
2 122 54 43 b32 w25 |  wbb7 33 28 330 195 186
3 132 56 43 b26 b56 32 26 337 233 1 95
4 108 51 39 23 120 55 25 27 283 265 175 125
5 98 56 39 b24 v22| wp54 24 30 155 292 175 100
6 94 58 40]  #b26 b24 b51 27 30 135 307 165 82
7 85 56 39 27 #b26 47 25 28 155 330 165 72
8 80 52 40 b29 b27 b45 25 26 283 307 156 68
9 76 a4 41 30 29 b4l 22 26 265 233 135 68

10 76 51 42 b30 b31 b38 27 26 210 198 105 =]
11 76 52 40 138 21 26 186 165 110 68
12 72 54 28 40 33 25 186 125 120 68
13 72 48 32 b30 35 42 28 25 163 135 120 68
14 72 47 40 #b46 26 124 145 244 135 72
15 72 48 39 51 24 265 115 233 156 95
16 72 47 39 55 26 255 105 222 186 135
17 67 45 36 32 23 222 135 210 186 125
1s 67 45 37 bl5 b30 28 22 222 135 19¢ 19e
19 62 45 34 27 22 198 110 186 222 100
20 62 45 36 26 25 165 52 198 198 20
21 58 45 40 28 27 145 86 198 198 ilo
22 58 46 17 26 41 105 86 222 175 155
23 58 44 bl3 blo blb 22 28 55 125 210 165 186
24 58 44 b1l 20 43 55 135 222 145 145
25 58 46 blo 24 31 175 155 253 165 186
26 57 46 b1l 26 30 195 165 265 155 186
27 67 b46 bl6 31 64 265 186 316 155 165
28 58 b46 b22 b40 030 30 46 283 156 330 155 145
29 58 b45 b30 27 31 292 1le6 292 145 135
30 94 b4as b34 - 27 28 307 125 233 145 155
31 67 - b35 - 32 - 292 - 222 120 -
Second- - Run-off in
Month foot-days Yax Minimm Hean acre-feet
October. . 2,373 132 57 7€.5 4,710
November.... 1,460 be 44 4€.7 s
DOCOMDOT s v eereroensiosrsosonsseerssnsananse 1,008 43 10 3245 2,000
Calendar yoar 1939.....c.ovevevrccnsoons 33,192 369 10 9C.9 65,850
JANUAPYeeeesrecoccosososesecsvscssasnsores 796 - - 7 1,580
FebIUAT e ceorecssorronoss 774 - - 28,7 1,540
March.eeeeeeeeesenenensen 1,180 58 20 3€.1 2,
F Y T 7 64 21 2046 1,760
MBFeeeeuioononnoss 3,971 307 25 12 7,880
JaNeeesveconons 5,244 337 82 e 10,400
JulFe.senese 7,186 330 125 258 14,250
Auguat........ cerecreene 4,967 222 105 160 9,850
SEPLOMDET . cvsvreusersessacrsrasosssransans 3,377 186 68 113 6,700
Water year 1939~40.mcsccscecascsccscanne 33,223 337 - 90,8 65,910

# Winter dlscharge measurement made on this day.
b Stage-dlscharge relatlon affected by 1ce.

430587 0-42-5



58 MARIAS RIVER BASIN
Marias River near Shelby, Mont.

Location.- Water-stage recorder, lat. 48°26', long. 111°53', about on line between SE}

sec. 20 and NE} sec. 29, T. 31 N., R. 2 W., 1,000 feet doanstream from highway bridge

and 7 miles south of Shelby.
Drainage area.- 2,610 square mlles.

Records avallable,- April 1902 to January 1908, April 1911 to September 1910 (winter

Tecords rragmentary prior to 1935).

Extremes.- Maximum discharge during year, 2,310 second-feet May 14 (gage hzight, 4.58

Teet); minimum, 50 second-feet July

24.

1902-8, 1911-40: Maximum discharge observed, 29,500 second-feet Juns 24, 1907
(gage height, 14.9 feet, approximately present datum); minimum observed, 10 second-

feet Aug. 20, 1919.

Remarks.- Records good except those for periocds of ice effect or no gage-h:ight record,

whnich are poor. Many diversions above statlon for irrigation.

Flow regulated by

Lake Frances and other reservoirs having a combined capacity of 163,000 acre-feet.

Rating table, water year 1939-40, except periods of ice effect (gage helght, in feet, and

discharge, in second-feet)
(Shifting~-control method used Sept. 24-30)
1.6 60 2.3 267 3.5 1,030
1.7 80 2.6 410 4.0 1,580
2.0 180 3.0 645 4.6 2,310

Discharge, 1n second-feet, water year October 1939 to September 1940

Day| . Qct. Yov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 154 189 179 155 100 95 h267 745 | 1,310 238 166 176
2 160 186 160 150 100 105 h276 697 | 1,410 231 163 130
3 186 186 179 145 100 130 294 976 | 1,420 216 157 96
4 206 182 170| %140 100 180 272 | 1,500 | 1,340 199 166 52
1) 199 182 163 1358 #100 185 2591 1,820| 1,210 182 163 68
[} 182 179 154 125 105 210 243| 1,400 1,070 202 202 [-1-3
7 179 182 160 106 105 225 231 1,160 795 2086 189 62
s 179 196 160 100 110 235 220 985 906 186 148 60
9 178 192 166 90 115 235 224 940 914 173 127 78

10 170 173 163 80 115 235 255 1,060 832 160 176 85
11 170 186 170 230 280 1,410 769 136 151 87
12 163 199 142 220 251 | 1,880 731 133 142 80
13 186 206 125 210 272 | 2,120 717 125 166 78
14 170 196 160 *#205 200§ 2,240 684 108 145 106
15 182 189 208 205 738 | 2,180 704 103 125 170
76 106
16 188 182 235 210 864 | 1,980 697 101 125 157
17 202 179 218 225 6568 | 1,860 845 122 173 151
18 199 17 239 240 556 »73 580 133 154 127
19 196 176 #1385 255 638 | 1,560 514 106 160 119
20 198 173 180 286 914 | 1,560 454 89 196 114
21 192 170 145 270| 1,230} 1,620 426 82 170 122
22 192 170 130 270 | 1,400} 1,450 418 70 139 409
23 186 166 115 70 75 265 1,170 1,500 443 58 130 716
24 173 145 105 a255| 1,350| 1,560 487 53 166 432
25 122 114 100 h243| 1,260| 1,620 416 57 145 514
26 148 154 105 70 nhea3| 1,070 1,730 336 78 130 476

27 199 189 1lo eo h280 1,730 294 96 166 4286

23 27 220 120 85 a280 994 | 1,620 276 272 139 416

29 220 247 135 80 20 a280 889 | 1,480 276 259 116 365

30 199 220 150 - h287 818 1,330 255 213 98 326

31 202 - 155 - h259 - 1,270 - 173 85 -

Second- Run-off in

Month foot-days Maximum Minimum Mean acre-feet

0CHEODB e vrersresoeratoornnsnsvesosavosnse 5,681 227 122 183 11,270
NovembeTreeeassss teresesseracee 5,507 247 114 184 10,920
DOCEMDOr . < v evesreccnsnesrsoasasnsssnsnnass 4,862 289 100 187 9,640
Calendar year 1939, ..veeeraurrsnncnnanns 195,227 3,180 78 535 387,300
Jamiarye..... 2,805 155 - 90.5 5,560
2,800 115 - 96.6 5,650

7,002 290 95 226 13,890

19,123 1,400 220 637 37,930

46,463 2,240 697 1,499 92,160

21,317 1,420 255 711 42,280

4,557 272 53 147 9,040

4,678 202 85 151 9,280

BOPLOMDOT e v s aeeeerencancarenseanoossnnnnns 6,294 716 &0 210 12,480
Water year 1939=20.cccetvsceaccvoscssons 131,089 2,240 53 358 280,000

# Winter dlscharge measurement made on this day.
a No gage-helight record; dlscharge computed on basls of record for stations near Brinkman.
h Computed on basis of once~daily staff~gage readings.
Note.- Stage~discharge relation affected by ice Dece. 19 to Mar. 23, Mar. 27.




MARIAS RIVER BASIN

Marias River near Brinkman, Mont.

Location.- Water-stage recorder, lat. 48°l6',
., 4 miles southwest of Brinkman post office,

above mean sea level (general adjustment of 1912).

long. 110°42',

59

in NW} sec. 21, T. 29 N.,

Datum of gage is 2,677.25 feet

Records available,.- October 1921 to September 1940 (most winter records fragmentary).

Extremes.- Maximum discharge during year, 1,900 second-feet May 16, 17 (gage height, 5.92
7 minimum, probably less than 40 second-feet during period of ice effect Feb.

18-25.

1921-40: Maximum discharge observed, 14,300 second-feet June 1, 1927 (gage helght,
7.9 feet, former site and datum); minimim discharge, 30 second-feef (estimated) Jan.

21-25, Feb. 7, 8, 1937,

muon stage known, 16.7 feet, site and datum in use October 1921 to July 1939,

Max1
during flood of 1908,

Remarks.- Records good except those for period of ice effect, and of partly estimated

or no gage-height record, which are poor.

Many diversions above station for irriga-

tion. Flow regulated by Lake Frances and other reservoirs having a combined capacity

of 163,000 acre-feet.

Rating table, water year 1939-40, except perlods of ice effect (gage height, in feet, and
discharge, in second-feet)
(Shifting-control method used Oct. 1-10)

5.4 1,270
5.9 1,900

Discharge, in second-feet, water year October 1939 to September 1940

Day{ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 96 224 175 105 480 900| £1,340] £280 371 93
2 105 195 160 100 55 371 850 | £1,290 £280 319 85
3 130 195 182 95 165 335 764 | £1,290| f£280 252 75
4 139 fia2 182 93 345 744 | £1,370| £280 175 79
5 145 1178 175 #91 51 340 £1,050( £1,150 £285 152 110
6 156|  f175 186 90 #50 309 | £1,550| £1,100| £290 145 93
7 178| 178 203 s9 54 294 | £1,540| £1,060] £340 139 83
8 175  £256 207 91 170 280| 1,280 £1,020 £247 133 a73
9 167 256 220 92 256 ,070|  £952 £220 149 a66

10 160 256 229 93 252 952 £910] £195 152 260
11 167 252 238 > 60 242 930| £830| £175 127 a57
12 167 247 224 :} 150 256| 1,130| £782 £152 105 266
13 167 265 299 85 275| 1,460 £735]  £139 113 a7l
14 160 261 340 300 280 ,840 £690 £127 121 66
15 160 238 280 ) #*310 261| 1,540| fe45| f11s5 105 69
16 160 233 285 \ 310 285| 1,900{ f£605| f152 115 71
17 167 242 294 305 558| 1,000| f629| £238 110 73
18 175 242 £220 75 300 726| 1,840| £529 101 96 87
19 175 247 £211 295 605| 1,700 £507 101 89 118
20 178 242 200 290 536| 1,560| £480 103 105 127

40

21 175 252 187 290 597| 1,470| f441 118 118 127
22 171 238 167 60 285 830{ 1,550 £417 108 101 152
25 171 233 146 280 1,100] 1,430 £400 91 136 149
24 171 233 133 250| 1,270{ 1,400{ f£448 81 127 213
25 164 242 1/ 250 1,310] 1,430] £493 77 110 605
26 121 238 295 1,350| £1,580 £382 71 101 536
27 115 261 100 60 325 1,260( f1,610 £361 110 110 551
28 171 270 60 60| 1,100 f1,580| £350 145 110 507
29 156 220 410| 1,010| £1,450| £319 190 93 460
30 167 224 - 467 996| fl,410| £290 299 98 448
S1 233 - - 520 - £1,390 - 256 105 -
Second- Run-off in

Month foot-days Max lmam Minimum Mean acre-fest

October. 4,942 233 96 159 9,800
November 6,975 270 175 232 13,830
December. . 5,843 340 - 188 11,590
Calendar year 1839, ...uereerearasacesnan 192,241 2,970 58 527 381, 300
JONUBTYesssceaansartcarosecsotosananasnnns 2,399 105 - 774 4,760
February.. 1,495 - - 51.6 2,970
5,036 529 - 259 15,940

18,109 1,350 242 604 35,920

43,100 1,900 744 1,390 85,490

21,815 1,370 290 727 43,270

5,646 340 71 182 11,2

4,282 371 89 138 8,490

5,370 605 57 179 10,650

Water year 1939=40.ecteecasrerersoncrsns 128,012 1,900 - 350 253,900

# Winter discharge measurement made on this day.
a No gage-height record; dischargs computed on basls of records for station near Shelby.
f Computed from gage helghts estimated on basls of weekly readings and records for statlon near

Shelby.

Note.~ Stage~discharge relation affected by ice Dec. 19 to Mar. 29.



60 JUDITH RIVER BASIN

Judith River near Utica, Mont.

Locatlon.- Water-stage recorder and concrete control, lat. 46°54', long. 110°14', in Nwi
sec. 17, T. 13 N., R. 12 E., at Noel Ranch, 10 miles upstream from Utica.

Drainage area.- 331 square miles (revised).
ecords avallable.- October 1919 to September 1940.

Average discharge.- 18 years (1919-23, 1924-32) (1934-40), 49.1 second-feet.
remes.~ Maximm discharge observed during year, about 320 second-feet Jily 12 (gage

Eeiiﬁi, 3.78 feet); minimum dally, 1.0 second-feet Jan. 25, 26, Feb

9-40: Maximm discharge observed, 1,070 second-feet June 11,

5.70 feet, site then in use); no flow Mar. 19-21, 1933.
Remarks.- Records good except those for periods of no gage-helght record, ice effect or
ckwater from beaver dam, all of which are poor.

irrigation.

. 23, 24,
1927 (gage height,

Several diversions above station for

Revisions.- Revised figures of discharge for September 1939 are given herein. They super-
sede those published in Water-Supply Paper 876.

Sept.1 6.1 Sept. 6 ab.4 Sept.11 6.8 Sept.16 5.4 Sept.21 aS.l Sept.26 5.1
2 5.8 7 6.5 12 5.1 17 5.1 22 aS.l 27 5.4
3 5.8 8 4.6 13 5.1 18 5.4 23 ab.l 28 5.4
4 a6.0 9 4.8 14 5.4 19 ab.4 24 5.1 29 5.4
5 a6.2 10 5.1 15 5.4 20 ab.4 25 5.1 30 5.4
a No gage-height record; discharge Interpolated.

Second- Rin-off in

Month foot-days Maximm Minimum Mean acre-feet

Ty 2T Ty e ——— . 8.5 1.8 5.43 | 325

Water year 1938-39... 10,955.0 229 2.0 30.0 21,720

Discharge, in second-feet, water year October 1939to September 1910

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. ¥ay June July Aug. Sept.
1 £5.4 5.1 4.0 2.9 1.3 1.3 2.4 2.3 112 40 12 4.8
2 £6.1 5.1 4.0 2.9 1.5 1.3 2.4 2.4 11¢ 40 12 4.8
3 £6.9 5.1 4.0 2.8 1.3 1.3 2.4 35 104 34 11 c4.8
4 a6.1] 5.1 4.0 2.7 1.3 1.3 2.3 74 100 &3 11 c4.8
5 a5. 8] 5.1 4.0 2.6 1.3 1.3 2.3 87 106 &0 11 c4.6
6 a5.4 5.1 4.0 2.4 1.3 1.3 2.3 83 94 £8 11 cd.4
7 a5.1: 5.1 3, 5| 2.3 1.3 1.4 2.3 78 20 of 10 cd.4
8 ab.1] 4.8 3.8 2.2 1.3 1.4 2.2 74 1lo €1 9.5 c4.4
9 £5.1 4.8 3.8 2.1 1.3 1.4 2.2 72 161 18 9.5 c4.2

10 £5.1 4.6 3.8 2.0 #1.3 1.5 2.2 a1 180 19 9.5 c4.0
n £5.1 4. 6| 3.8 1.9 1.3 1.6 2.3 104 178 19 a.5 e3.8
12 £56.1 4.6 3.8 1. 8| 1.3 1.6 2.3 118 172 49 2.0 3.5
13 £5.1 4.6 3.8 1.7 1.3 1.6 2.2 120 172 42 8.4 c3.4
14 a4.8| 4,6 3.6 1.7 1.2 1.6 2.2 118 16l 30 8.4 c3.2
15 a4.8] 4.4 3.6 #1 . 6 1.2 1.6 2.3 112 146 7 8.4 c3.2
16 ad. 8 4.4 3.5 1.5 1.2 1.7 2.3 108 130 23 7.9 e3.2
17 a4. 8 4.4 3.5 1.5 1.2 1.7 2.2 106 120 23 7.9 e3.1
i8 4.6 4.2 3.5 1.4 1.2 1.7 2.2 100 1lo °2 7.4 3.0
19 4.6 4.2 3.5 1.3 1.2 1.7 2.2 94 100 0 7.4 c2.9
20 4.6 4.2 3.5 1.2 1.1 1.7 2.2 94 94 19 6.9 c2.9
21 4.9 4.2 3.4 1.3 1.1 1.7 2.1 89 89 17 6.1 c2.8
22 4.8 4,2 3.4 1.3 1.1 1.7] 2.2 83 89 16 5.5 e2.7
23 4.8 4.2 3.4 1.2 1.0 1.7 2.2 81 81 14 5.4 c2.6
24 4,8 4.2 3.2 1.1 1.0 1.8 2.1 81 72 14 5.4 2.6
25 5.3 4.2 3.2 1.0 1.1 1.9 2.1 81 64 15 5.4 c2.4
26 5.3 4.0 3.1 1.0 1.2 2,0 2.1 20 56 16 5.4 c2.3
27 5.4 4.0 3.1 1.1 1.2 2.1 2.2 96 51 14 5.1 e2.2
28 5.1 4.0 3.1 1.2 1.5 2.0 2.3 94 50 13 5.1 c2.0
29 5.1 4.0 3.0 1.2 1.9 2.3 2.3 106 42 13 5.1 e2.1
30 5.4 4.0 3.0 1.3 - 247 2.3| 116 37 12 5.4 e2.1
31 5.1 - 2.9 1.3 - 2.6 - 18 - 12 5.1 -
Second- Run~-off in
Month foot-days Maximum Minimum Mean acre-fest
OCtODOT e csueeuoasoeceannesasrasaasrsacnans 159.6 6.9 4.6 5.15 317
Novenmbser. seaces 135.1 5.1 4.0 4,50 268
DeCOmbErs cvurereseanroarans 110.1 4.0 2.9 3.55 21e
Calendar year 1939....... 10,662 229 2.0 29.2 21,140
53.5 2.9 1.0 1.73 106
36.3 1.9 1.0 1.25 72
52.5 2.7 1.3 1.69 104
67.2 2.4 2.1 2.24 133
2,697.7 120 2.3 87.0 5,350
3,181 180 37 106 6,310
719 49 12 23.2 1,430
247 12 5.1 8,00 490

T 101.2 4.8 2.0 3.37 201

Water year 1939-40.....ccvusvescccacases 7,560.2 180 1.0 20,7 15,000

# Winter discharge measurement made on this day.
a No gage-height record; discharge computed on basis of recorded range of stage end weather rec-

ords.,

c Backwater from beaver dam; discharge computed on basia of one discharge measurement.
f Computed on basis of partly estimated gage-height record.
Note.- Stage-discharge relation affected by ice Jan. 3 to Feb. 2, Feb.13-25, Discharge computed
on basls of once-daily readings of staff gage Mar. 7-28, Apr. 20 to May 3.




JUDITH RIVER BASIN 61
Blg Spring Creek near Lewistown, Mont.

Location.- Staff gage, lat. 47°01', long. 109°21', in NE} sec. 5, T. 14 N., R. 19 E.,
ﬁtigﬁway bridge, half a mile downstream from Blg Springs and 5 miles southeast of Levus-

Records avallable.- June 1932 to September 1940.
Extremes.- Maximum discharge observed during year, 102 second-feet Oct. 1-8, 12-14; mini-
mum_observed, 85 second-feet July 18-20
1932-40: Maximum discharge observed 183 second-feet May 7, 1933; minimum observed,
76 second-feet Feb. 1-8, 1938.
Remarks.- Records fair. Gage read occasionally. City of Lewistown diverts water above
8 on for municipal supply.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 102 97 97 2 o7 92 91 89 89 B89 89 90
2 102 97 98 92 98 92 91 89 89 89 89 20
3 102 7 98 91 98 92 91 89 89 89 89 20
4 102 96 98 91 97 92 90 89 89 89 88 20
5 102 96 98 91 96 92 20 88 89 59 5e 9N
6 102 96 98 a 95 92 90 88 89 8e 5e 91
7 102 96 97 90 94 92 89 88 90 89 87 91
8 102 96 97 20 93 92 89 88 20 89 87 91
9 101 96 97 90 92 92 89 87 91 88 a7 91

10 100 95 97 90 92 92 s9 87 o es a7 9
11 101 95 96 90 92 92 59 87 92 88 87 92
12 102 95 96 89 92 92 89 87 92 87 a7 92
13 102 95 2 89 92 93 89 87 92 87 a7 92
14 102 95 96 8¢ 92 93 89 87 91 87 a7 92
15 101 94 96 89 92 93 89 87 91 86 a7 92
16 101 94 95 92 92 94 89 S8 90 86 8s 92
17 101 94 95 96 92 94 89 88 90 86 88 92
18 101 94 %5 100 92 94 89 88 90 85 88 93
19 100 94 95 100 92 94 89 e8 89 85 88 93
20 100 %4 94 99 g2 94 89 88 89 85 88 93
21 100 94 94 99 92 93 89 88 89 86 88 93
22 100 94 94| 98 92 93 89 88 90 86 88 93
23 100 94 94 98 92 93 89 88 92 86 8¢ 93
24 99 94 904/ 98 92 93 89 88 92 86 89 94
25 99| 94 93 97 92 93 89 88 92 87 89 94
26 99 94 93 97 92 92 8o 89 92 a7 89 94
27 99 94 93 96 22 92 89 89 92 a7 B89 94
28 €8 95| 93 96 9% 92 89 89 92 87 89 94
29 98 96, 92 96 92 92 89 89 91 88 920 94

30 98 96 92 96 - 92 89 89 90 88 90 9
3 €8 - 92 97 - 92 - 89 - 88 20 -
Second- Run-off 1in

Month foot-days Maximum Minimum Mean acre-feet
October... 3,116 102 98 101 6,180
November. . “ree 2,851 97 94 95.0 5,650
DeComber. coeeictsessstecrstsasrecsranranne 2,953 98| 92 95.3 5,860
Calendar year 1939.cc.vveersrocscsncncns 35,188 113 87 96.4 69,800
JANUBT e ctcrreoccresrccrsocrcsncsecavsana 2,909 100 89 93.8 5,770
February.. 2,700 98 92 93 .1 5,360
2,870 94 92 92.6 5,690
2,679 91 89 89.3 5,310
2,731 89 87 88.1 5,420
2,714 92 89 90 6 5,380
2,706 89 85 87.3 5,370
2,734 90 a7 88.2 5,420
2,766 94 90 92.2 5,490
Water year 1939-40.c..ccccvenacvsccccees 33,729 102 85 92.2 66,900

Note.- Discharge interpolated between gage readings which were made occasionally, averaging about
once weekly.



62 MUSSELSHELL RIVER BASIN
North Fork of Musselshell River near Delpine, Mont.

Location.- Water-stage recorder, lat. 46°38', long. 110°35', in SWiSE{ sec. 22, T.
~, R. 9 E., half a mile upstream from flow line of Durand Reservoir, 1 mile down-
stream from Lion Creek and 4 miles northwest of Delpine.
Drainage area.- 21.8 square miles,
Records available.- May to September 1940.

Extremes.- Maximum discharge during period, 14 second-feet June 9 (gage height, 0.S1
00t); minimum, 2.1 second-feet Aug. 26 (gage helght, 0.38 foot).

Remarks .- Records are falr except those for perlods of no gage-height record, which are
poor. A few small diversions above station for irrigation.

Discharge, in second-feet, water year October 1939 to September 1940

Day} Oct. Nov. Dec. Jan. TFeb. Nar. Apr. May June July Aug. Sept.
1 - h7.7 9.1 3.2 2.5
2 - h8.4 8.7 3.2 2.8
3 - h9.1l 8.0 a4 2.8
4 - h9.8 8.4 3.6 2.9
5 - hl3 744 3.7 2.9
6 - hll 6.8 4.1 2.9
7 - hll 6.5 4.2 3.2
8 - al2 6.2 4.2 3.4
9 - hl3 6.2 4.2 3e4
10 - hl2 5.9 4.2 3e
11 - hlz 8.7 a4.l 3.9
12 - hl2 9.1 a3.9 3¢5
13 - £9.4 7.7 a3.7 3.5
14 - 8.4 7.7 a3.6 4.9
15 - 8.7 8.0 a3.4 4.7
16 - 8.4 9.8 a3.3 4.5
7 - 9,1 9.8 a3.l 4.5
18 - 9.4 9.1 a3.0 4.5
19 - 9.8 8.7 a2.8 4.9
20 - 10 8.4 a2.7 4.9
21 - 1 77 a2.5 6.2
22 - 10 6.8 a2.4 4.1
23 - 9.8 5.2 2.2 37

24 hl2 10 4,2 2.4 3.7

25 hl2 11 4.2 2.4 3.7

26 hll 1 4.2 2.4 3.9

27 h8.4 10 4.7 2.4 3.9

28 h8.,7 11 4.2 2.4 4.5

29 h7.7 9.4 3.1 2.4 5.4
30 h8.4 8.4 2.9 2.4 5.4

31 . hB.4 - 3.1 2.5 -

.Second- Run-off In
Month foot-days Maximum Minimum ¥ean acre-fest
OCtODOY s e usvrrerrarsersanatscacscnansnses
76.6 12 7T 9,58 152
305.8 13 T 10.2 607
210.5 9.8 2.9 6.79 418
97.9 4.2 2.2 3.16 194
SePtember aeeecrertacrsarscscorracnsssonns 119.0 6.2 2.6 3.97 236
The pPerlodeecsess cvevecscssosscsnncnans - - - - 1,610

a No gage-height record; discharge interpolated.
f Computed on basis of partly estimated gage-helght reoord. '
h Computed from staff-gage reading.



MUSSELSHELL RIVER BASIN 83
Musselshell River at Harlowton, Mont. N
Location.- Chain gage, lat. 46°26', long. 109°5l', near northeast corner sec, 28, T. 8 N.,
. ., at bridge on State Highway 19, 1 mile southwest of Harlowton.
Drainage area.- 1,130 square miles.
Records available.- July 1907 to September 1940.

Average discharge.- 16 years (1909-12, 1914-15, 1917-19, 1924-26, 1927-28, 1971-32, 1934-
IUE, 140 second-feet.

Extremes.- Maximum dally discharge during year, 175 second-feet June 9; no flcw Aug. 21 to

1907-40: Maximum gage helght observed, 8.72 feet, present datum, June Z4, 1938
(discharge not determined); no flow at times.

Remarks.- Records fair except those for periods of ice effect, and no gage-height record,
ch are poor. Gage read once dally. Many diversions above station for irrigation.

Discharge, in second-feet, water year October 1939 to September 1940

Day} Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 4.9 24 24 35 42 34 28 42 31 21 0
2 5.3 18 22 42 39 34 27 a34 35 18 0
3 7.9 18 a22! 40 25 #47 32 25 27 102 14 0
4 7.0 20 23 33 48 30 24 29 89| als 0
5 7.2} a20 23 32 #50| 29 246 31 48| 14 0
6 5.8 19 22 29) 40 32 69 42 45 10 0
7 9.0 19 20 28] 36| a32 64 76 249 7.6 0
8 9.0 20 22 %27 30 25 31 37 97 53 6.6 0
9 10 15 24 20 239 30 28| al75 50 5.4 [}
10 11 7.5 a26 20 a53 32 34 159 42 4,2 0
11 10 13 27 23 69 34 35 130 42 a4.0 0
12 10 13 23 21 76 34 260 127 58 3.8 "]
13 9.4 13 25| 23 25 146| 34 84 108 76 3.5 0
14 9.8 12 30 26 133 834 89 89 276 3.1 0
15| al2 12 27, 28] 64 35 60 81 76 2.9 0
16 15 12 32| 30] 34 39 53 263 74 2.9 0
17 14 12 a2g 22 a34 35 36 45 71 2.4 0
18 15 12 25| 20| 35 35 69 43 71| al.9 0
19 16 13 24 34 29 a52 37 76 1.4 0
20 15 14 26§ 37 29 36 35 71 .6 0
21 14 14 19 37 a30 35 30 264 0 0
22| al5 14 14f 10 35 30 28 25 58 0 0
23 16 13 13 20 39 25 35 a35 43 0 0
24 18 12 12| 239 26 22 45 36 o 0
26 20 11 11 39 30 14 45 67 0 0
26 16 10 11 40 27 a26 35 67 0 1.7
20 14 19 35l 39 29 37 27 64/~ © 2.3
28 20 21 12f 37 a28 60 29 64 0 2.1
29 a20 24 14 & 37 28 42 29 60 0 a4.2
30 20 %24 21| 3 4 36 27 60 a30 62 o 6.4
31 22 - 2 - a35| - 64 - 45 - -
Second-~ Run-off in
Month foot-days Maximum Minimum Mean acre-feet
Octobver. . 404.2 22 4.9 13.0 502
. 463.5 24 7.5 15.4 919
DECOmDOr. o v vveensasaroaronsssssassssaoscas| w 661 32 10 21.3 1,310
Calendar year 1939, ....cceeteeivstcvsses 27,008.4 584 ] 74.0 53,560
JBNUBT T e veerearoarnsosrossssrsarvarossaos 699 42 - 22.5 1,390
FeDrUATYeeeeeasesasncsnssaroas 740 - - 25.5 1,470
1,494 146 25 48.2 2,960
934 39 25 31.1 1,850
1,379 89 14 44,5 2,740
1,800 175 25 60.0 3,570
1,865 102 31 60.2 3,700
141,3 21 o 4.56 280
September.s.essesas 16.7 6.4 1] +56 33
Water year 1939-40..cc.cevetecsocesassans 10,597.7 175 o 29,0 21,020

# Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated or estimated on basis of precipltation.
Note.~ Stage-discharge relation affected by 1ce Nov. 11-19, 23-28, Dec. 19 to Mar. 8.



64 MUSSELSHELL RIVER BASIN
Musselshell River at Mosby, Mont.

Location.- Water-stage recorder, lat. 47°00', long. 107°54', in NWi sec. 11, T. 14 N., R.
., at highway bridge on State Highway 18, half a mile west of Mosby.

Drainage area.- 8,010 square miles.
Records available.- May 1929 to September 1932, February 1934 to September 1940.

Extremes.- Maximum discharge during year, 2,200 second-feet Mar. 3 (gage hel ht, 8.97 fee
affgcfedsgy ice); no flow at times. = (e2e & &
929~ 1934-40: Maximum discharge, 16,000 second-feet June 22, 1978 ( e height
13.57 feet}; no flow at times. ’ gage hetgnt,

Remarks.- Records poor. Many diversions.

Discharge, ln second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0 b30 87 53 3] o 1.0
2 o bS50 79 49 4] o] [}
3 0 b420 ™ 40 3.0, 0 [}
4 0 #b675 92 40 4.7 [¢] 0
5 [} 623 83 50 0 o] [}
] [ 232 70 40 .4 3] 3]
7 0 192 61 36 35 0 o]
8 0 173 65 30 140 o [}
9 © 160 56 24 485 2] 4]
10 5] bl3o 52 21 170 4] [}
11 0 boo 53 18 96 Q o
12 [ b50 56 15 58 [ ©
13 3 b40 53 11 22 [ [
14 0 b50 50 8.0 4.1 [3] 0
15 0 100 49 6.5 2.3 0 0
16 o b120 47 5.0 1.8 Q [¢]
17 40 114 49 4.7 1.6 2] ]
18 216 103 50 4.4 .9 0 o]
19 178 94 52 16 6 [} [¢]
20 115 92 52 2.0 0 <] 0
21 b50! 87 50 1.6 [} [¢]
22 . b20 83 53 1.1 0 0
23 b10 79 53 .7 37 [} o
24 blo 7 49 2 7.0 o o
25 blo 76 44 o] 2 .6 2]
26 blo 12 385 4] o © o
27 bl2 70 35 o o [} 3]
28 b15 66 30 0 0 0 0
29 20 72 34 0 ] [ [
30 - 117 38 0 [¢] 0 ]
31 - 103 - 0 - 4.0 3]
Second- N Run-off in
Month foot-days Maxinam Minirmum Mean acre-feet
© © [ o] 0
5] o [ [ [+]
o] [} © o o]
Calendar year 1939 .c..ceeceeeconacccans 52,917.2 3,410 3] 145 105,000
[} o] [} 4] [
7086 216 [ 24.3 1,400
4,340 675 30 140 8,610
1,647 92 30 54.9 3,270
462, 8| 53 3] 14.9 918
1,069.6 485 [o] 35.7 2,120
4. 4.0] Q +15 9.1
1.0 1.0 © .03 2.0
[} o © [
Water year 1939-40i.cccccveccrennannsnsne 8,231.0| 675 0 22.5 16,330

* Winter dlscharge measurement made on thls day.

b Stage-discharge relatlon affected by ice.

Note.- Discharge Feb., 19 to Mar. 2, Mar. 23-28, Aprll 11 to May 2, May 19 to Juie 2, June 5-7
computed from twice-dally readings of wire-welght gage.



MUSSELSHELL RIVER BASIN 65
Careless Creek at Wallum, Mont.
Location.- Staff gage, lat. 46°25', long. 109°23', in SwWi sec. 32, T. 8 N,, R. 19 E,, at
ghway bridge at Wallum, 7 miles north of Barber.
Records available.- April 1934 to September 1940.
Extremes.- Maximum discharge observed during year, 156 second-feet June 20, 21 (gage
heélght, 5.80 feet, from floodmark); no flow at times.
1934-40: Maximum discharge, 410 second-feet June 19, 1938 (gage height, 8.4 feet,
from floodmark), from rating curve extended above 130 second-feet; no flow at times.
Remarks.- Records poor. Gage read once dally.

.

Discharge, in second-feet, water year O 1939 to Sept 1940
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Hay June July Aug. Sept.
1 "o 7.8 0.1 0.3 0.2 0.1 0
2 [o] 92 .l 3 1 <1 0
3 0 43 .1 «3 .1 .1 [
4 0 29 o1 «3 .1 o1 0
5 0 5.8 .1 3 o1 o1 o
6 o 5.3 .1 o4 .1 .1 [}
7 0 4.4 1 4 1 1 [1]
8 0 2.9 .1 .4 .1 0 0
9 0 3.1 .1 .4 .1 [¢] ]
10 0 3.1 .1 .4 .1 0 0
11 0 1.2 .2 4 «1 [o] o
12 0 1.1 2 .4 .1 0 0
13 0 1.1 .2 .4 »1 (o] 4]
14 [} 1.1 2 .4 .1 0 0
15 0 5 2 4 «l 0 0
16 [} 5 .2 3 o1 [o] g
17 o 1.1 .2 .3 .1 [ 0
1e 0 K .2 3 .1 0 o
19 ° .8 .2 . a 0 0
20 0 .8 .2 3 18 0 [
21 0 7 .2 .3 80 [} -
22 0 .6 .3 .3 1.7 (] 8.2
23 0 .5 3 .2 3 0 [
24 ° .6 3 .2 .1 o o
25 ° .8 .3 .2 .1 o 0
26 ° 7 .3 .2 .1 0 0
27 0 .5 .3 .2 .1 0 o
28 4 .3 2 o1 0 )
29 | .3 3 .2 .1 0 [
30 - .1 .3 .2 .1 [ o
31 - 5 - 2 - o] -
Second~- 1mrum o Run-off in
Yonth foot-days Max Hinl Hean acre-feet
0 0 V] o o
0 ] [} ] ]
V) 4] [} ] o
Calendar year 1939......cecvceerenccvaes 1,285,0| 110 V] 3.52 2,550
JANUAT e cooetrorossencnrsecrcscscncrosnans ] o o) [} 4]
11 11 o] «38 22
211.0 o2 -1 6.8 419
5.9 3 .1 «20 12
9.4 o4 2 «30 19
102.7 80 -1 3.42 204
Jul¥eceses 7 <1 0 .02 1.4
Augusteseescnens Q 1] 1] 1]
Septemberssecscsecrereccnetocsrnsscsnssoane 8. 6 8. [o] +29 iy
Water yearl939-40 «eeesececsctccccancons 349,53 o2 [ .95 694




86 MUSSELSHELL RIVER BASIN
McDonald Creek at Winnett, Mont.

Location.- Wire-welght gage and sharp-crested welr, lat. 47°00', long. 108°20', in NE% sec.
8, T. 14 N., R. 27 E., at Winnett, about 12 miles upstream from mouth.

Records available.- April 1930 to December 1932, February 1934 to September 1940.

Extremes. Maximum discharge cbserved during year, 75 second-feet March 3 (gage height,
eet, affected by Ice); no flow at times.
1930—52, 1934-40: Maximum discharge observed, 562 second-feet June 9, 1932 (gage
hei%kln;, 13. 5% feet, present datum), from rating curve extended above 330 second-feet;
no flow at times.

Remarks.- Records poor. Gage read once or twice dally. Many diversions above station for
Trrigation.

Revislons.- Revised figures of discharge, in second-feet for August and September 1938,
superseding those published in Water-Supply Paper 876 are given herein. Erroneous fig-
ures of daily discharge Sept. 14-30, 1939, were published in that Paper; there was no
flow durlng this period.

Run~off
Month Second- Maximum | Minlmm | Mean in
£ ays acre-feet
August...... .. 2.1 0.1 0 0.07 t4.2
September.. 2.1 .2 0 07 4.2
Water year 1938~39..... 2,326.6 197 o 6.37 4,610

t Incorrectly publlshed in W.S.P. 876, No daily discharge figures were changed.

Discharge, in second-feet, water year October 1939 to September 1940

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 bl 0.5 0.9 0.2
2 bd o4 7 .1
3 b50 3 .9 .1
4 #b20 3 1.6 3
5 13 .2 1.2 .2
6 5.1 2 W7 el
7 7.7 .2 .9 .1
8 9 .2 8 26
9 .9 .2 .6 14
10 .6 2 .6 5.5
11 o7 -2 5 «8 !
12 5 .2 o4 o4
13 3 .2 o5 3
14 .4 .2 5 3
15 6 .2 .4 3
> 0.1f% 0.1
16 1.2 2 ) 2
17 o7 2 5 3
18 " .4 2 o4 2
19 s .1 .5 .1
20 o4 .2 .5 .1
21 6 o1l 5 .1
22 3 .4 4 o1
23 3 o3 4 el
24 2 .2 3 .1
25 ) .2 3 [
26 3 6.0 3 4
27 3 4.8 3 [
28 3 1.0 .2 [+]
29 1.0 1.3 o3 0
30 J - 2.0 1.6 3 [
31 - .5 - .3 -
Second~ Run-off in
Month foot-days Maxipum Minimum Mesn acre-feet
0CLODOT . ¢t earassvnrnouncsacnsasossonsncnes 0 0 0 0 [
November....... 0 0 0 0 0
December. .ocevuieresesaonnocrosracnaraonans 0 ] ] 0 ]
Calendar yearl939 .......iceivnvvennccns 2,176, § 197 0 5.96 4,320
JANUATY et ervrotaonsrasosrasancsvsaronnans 3.1 - e.l 6.1
2.9 - - e.1l 5.8
114.9 50 .2 3.71 228
20.5] 6.0 .1 +68 41
17.0] 1.6 .2 +55 34
50,0 26 0 1.67 99
0 0 0 0 0
0 0 0 0 0
) ) 0 [ C
Water year 1939-40iceeisvsscsvcanannanns 208. 4 50 o] +57 414

# Winter dlscharge measurement made on this day.

b 8tage-discharge relation affected by ice,

e Computed on basis of fleld estimate Jan. 14.

Note.- Stage-discharge relation affected by backwater from beaver dam throughout the year.



MUSSELSHELL RIVER BASIN 67
Flatwillow Creek near Flatwillow, Mont.
Location.- Wire-weight gage and masonry control, lat. 46°47', long. 108°37', in NE} sec.
19, T. 12 N., R. 25 E., on 2immerman Ranch, 12 miles upstream from Flatwillow.

Drainage area.- 195 square miles.

Records avallable.- April 1918 to September 1932, and February 1934 to September 1940. May
ISIT to April 1918 at site in sec. 23, T. 12 N., R. 25 E., about 4 miles dovnstream.

Average discharge.- 17 years (1913-16, 1918-19, 1920-21, 1922-23, 1924-26, 1927-28, 1930-
3;, IQBI:ZUE, 2.0 second-feet.

Extremes.- Maximum discharge observed during year, 27 second-feet Apr. 30 (gag>® helght,
N eet); no flow at times.
1911-32, 1934-40: Maximum discharge observed, 954 second-feet June 4-10, 1917 (gage
helght, 9.0 feet, site and datum then In use); no flow at times.

Remarks.- Records falr except those for perlods of lce effect, which are poor. Gage read
Twice dally. Many diversions above station for irrigation.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.6 2.3 b2.5 b8 6.2 22 86.6
2 1.4 3,9 b2 bl0 9.2 20 6.6
3 2.0 3.9 1.1{ #bll 11 16 6.6
4 2.3 2.7 1.0 b13 12 12 6.6
5 2.3 2.7 bl bl5 11 13 6.6
6 2.3 2.5 bl.5{ bls 7.3 13 6.6
7 2,3 2.3(p b2 bl15 3.4 5.8 5.8
8 2.7 2.7 bl4 1.8 4.0 5.8
S 2.7 2.3 ©3 13 1.8 4.0 5.2
10 2.7 2.7 11 1.8 4.3 5.8
11 3.0 2.5 bl0 3.2 3.7 5.8
12 2.7 1.8 b10 6.2 4.0 6.2
13 2.7 1.8/ 2.5 b6 bll 5.5 4.6 5.8
14 2.7 2.3 #b2.5 12 1.8 4.6 5.2
15 2.5 2.7 b2.5 14 1.9 4.3 5.2
16 2.3 2.3 13 3.7 5.2 5.2
17 2.3 2.5 14 3.7 4.3 4.0
18 2.7 2.5 b5 12 3.7 2.0 .2
19 2.7 2,3 b2 8.2 3.7 2.0 0
20 2.5 1.8 6.6 3.7 1.8 1.2
21 2.3 4.6 6.9 3.4 1.0
22 1.1 1.1 4.3 10 3.2 .9
23 1.0 b2 0 b4 5.2 14 2.2 .9
24 1.0 0 4.9 14 1.5 [}
25 .8 0 4.6 13 1.4 [
26 .9 0 5.2 14 1.0 0
27 1.0 bS 5.2 13 1.0 0
28 1.7 b2 5.8 12 1.0 0 -
29 1.5 b2 5.2 15 1.3 0
30 1.8 - 6.2 24 1.4 [
31 - - 6.6 ~ 2.8 -
Second- Run~off 1in
i Month foott—’ days Maximum Minimum Mean acro-foot
OCtODOT e s rosrreccocsoscorcorasasorsnnaos 0 Q 0 [ o
November. 60.5 3.0 .6 2.02 120
DOCOmber. . eoreereereiactsccascnanrenannese 72.5 3.9 - 2.34 144
Calendar year 1939.c..ccevcucoeossnssece 5,418.1 130 o] 14.8 10,7501
JBIUATY e e v eonrrrvonnenronconsanssansansnan 54.6 - [} 1.76 108
W 116.1 - - 1.00 230
293.6 15 4.3 9.47 582
238.5 24 . 1.8 7.95 473
170.8 22 1.0 5.51 339
103.8 6.6 o 3,46 206
o 0 o
cessssressacancernnsens 0 0 0 0 o
cresscccocearnsesnnsess 0 0 0 o 3}
Water year 1939-40..scecsvcresrcasancons 1,110.4 24 0 3.03 2,200

% Winter discharge measurement made on this day.
a No gage-height record; discharge estimated.
b Stage-discharge relation affected by ice.



68 DRY CREEK BASIN
Dry Creek near Van Norman, Mont.

Location.- Water-stage recorder, lat. 47°21', long. 106°22', in NWi sec. 3, T. 18 N., R.
T 42 E., 500 feet downstream from Little Dry Creek, 1.2 miles southeast of Van Norman,
and 26 miles east of Jordan.

Records available.- October 1939 to September 1940.

Extremes.- Maximum discharge during year, 1,170 second-feet Aug. 1 (gage helght, 4.11
Teet), from rating curve extended above 600 second-feet; no flow at times.

Remarks.- Records fair except those for periods of ice effect and those abave 600 second-
Teet, which are poor. Some small diversions above station for irrlgation.

Discharge, in second-feet, water year Octob 1939 to Sep! r 1942
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 a0 0.6 10 22 22 0.6 1.1| 330
2 a0 .6 5 23 27 .4 1.1 182
3 a0 .9 b15 20 22 .6 1.1| 60
4 a0 .9 50 17 22 .9 .8 20
5 a0 1.4 80 20 39 1.7 27 11
6 no .6 100 22 29 8.9 37 6
7 a0 .9 v75 20 29 [ 18 1.7 6
8 ho 6 44 17 29 400 .8 3.2
9 ho .6 b40 22 20 326 .8 1.7
10 [} .6 35 37 17 192 4.2 1.1
n .3 .3 26 35 11 103 1.7 .8
12 .2 .3 b18 37 8.9 55 .4 -6
13 .2 .3 15 27 6.0 27 o} .2
14 .3 .6 17 23 6.7 17 0 [}
15 .3 -4 25 20 5.4 11 0 [¢]
16 .3 4 - 1s 20 4.2 S.1 [4 o]
17 .3 .6 16 16 3.7 6.0 [ [
18 .3 .4 14 12 3.2 4.8 0 0
19 .3 .6 16 €.5 2.4 3.7 123 [4
20 .3 .6 14 8.5 2.0 8.2 66 0
21 .3 -6 13 305 2.0] 109 9.7 4
22 .3 -6 10 370 2.0} 100 2.8 0
23 .3 .6 7.8| 100 1.7 42 .9 0
24 .4 .4 5.9 60 1.7 17 .2 [4
25 .3 b.3 5.2 42 1.7 8.1 0 [
26 .2 b.3 7.4 29 1.1 4.8 [ [
27 .2 b.3 9.3 23 .9 2.0 I3 [
25 .3 b.2 s.5{ 20 .8 1.7 0 [
29 .4 b.2 10 55 .8 1.1 0 0
30 .6 b.1 8.5| 37 .8 1.4 0 3
31 - b.1 11 - .8 - o o
. Second~- Run-off in
Month Ffoot-days Maximum Minimum Mean acre-feet
OCtODO e ccveessnscsrsccsassscnsocascananae 4] [} 4] o 0
November. . cesabeacceancacearannancs 6.1 .6 o .20 12
DOCOMDOr e« cevaerrarssasnnnansssososcnonnns 15.9 1.4 1 .51 32
Calendar year cetcstencesacensranane - - - - -
3 0 [4 0 [4
[ 0 [ 0 0
722.6 100 [ 25.3 1,430
1,465.0 370 8.5 48.9 2,910
325.5 39 .8 10.4 642
1,478.0 400 .4 49.3 2,930
280.3 123 [ 9.04 556
592.6 330 [4 19.1 1,180
SePtOMDer e cecnertoccncnsconroscocssnsscas V] o 0 [} o
Water year 1939-40..ueeviareaccocessnens 4,857.3 400 (4] 15.4 9,690

Peak discharge.- Apr. 21 (11:30 p.m.} 860 sec.-ft.; June S (12 m.) 870 sec.-ft.; Jume 21 (4 a.m.)
548 sec.-ft.; July 5 (10:30 p.m.) 486 sec.-ft.; July 19 (5 p.m.) 458 sec.-ft.; Aug. 1 (11:30 a.m.)
1,170 sec.-ft.

a No gage-height record; discharge computed on basis of engineer's observatlons.

b Stage-discharge relation affected by ice.

h Computed from engineer's reading on outside gage.




MILK RIVER BASIN 69

South Fork of Milk River near international boundary
(International gaging station)

Location.- Water-stage recorder, lat. 49°01', long. 112°32', in NW$ sec. 6, T. 1, R. 19
., rourth meridian, 1 mile north of international boundary and 20 miles vest of Milk
River, Alberta.

Dralnage area.- 433 square miles.

Records avallable.- March 1931 to September 1940. April 1905 to October 1930 at site &
mlIe5 south of international boundary. No winter records except for 1914-19.

Extremes.- Maximum discharge during year, 540 second-feet July 4 (gage helght, 2.65 feet);
To Tlow at times.
1905-40: Maximum gage height, 15.4 feet June 6, 1908, slte and datum then in use,
(discharge not determined); no flow at times in 1919, 1931, 1936, 1939, 1940.

Remarks.- Records good except those for period of ice effect, which are fair.

Coogemtion.- This statlion is one of the international gaging stations maintalned jolntly

¥ the United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled jointly with the Dominion Water and Power Bursau, Depart-
ment of Mines and Resources, Canada.

Rating tables, water year 1939-40, except perlod of ice effect (gage helght, iv feet,
and dlscharge, 1n second-feet)

Oct. 1-31 Mar. 31 to Sept. 30
0.45 0.0 .8 5.0 0.4 0.0 0.9 9.8 1.4 77
.5 -5 .9 10.0 <5 .4 1.0 17.4 1.6 131
-6 1.0 1.0 17.5 .6 1.5 1.1 26.7 1.8 193
.7 2.5 7 3.4 1.2 38.2 2.2 339
.8 5.7 1.3 54 2.7 564
Discharge, in second-feet, water year October 1939 to September 1940
Day| Oct. Nov. Dec. Jan. Feb. Kar. Apr. Moy June July Aug. Sept.
1 [o] hl 70 72 6.5 ) 1.4 0
2 0 he 77 68 6.5 1] 1.4 ]
3 o] #8.2 82 72 6.1 0 .8 [
4 o] hS 35.9 87 6.5 42.8 8 [
) c hi2 26.7 95 6.1 15.9 6 o
g g :‘28.2 80 6.1 3.9 8 1]
1.4 63 6.1 1.9 .4 [
8 0 h20}  s5.9| 51 5.6 .8 .2 0
9 4] 47.7 42.9 9.0 .3 0 o
10 o] 95 38.2 23.0 .2 o) L]
ul o B26| 146 ss.2| 29.0] o 0 0
12 o 103 38.2 23.9 o o [
13 [} 80 39.8 15.9 ) [} 0
14 o h40| 66 39.8 11.3 [ [ [
15 0 63 38.2 8.2 0 [} [
16 o] h38 56 35.9 5.7 o] 0 ]
7 2] h36 75 38.2 4.6 o] [} [o]
18 2] h44 98 35.9 3.9 o] ) 0
19 o h80| 106 35.9 3.0 [ [o] 0
20 83.5 #87 98 34.8 2.8 [+] o ]
21 h7.0 78 146 30.2 2.1 [o] ) [+]
22 a8.0 76| 143 27.8 1.9 0 [ ]
23 h9.0 76 106 24.8 1.9 [o] 0 [o]
24 2.8 72 98 20.2 1.4 o [+ o]
25 3.2 72 123 15.9 1.3 o 0 ]
26 3.8 72| 149 12.1 .7 0 [ [
27 3.8 70| 137 9.0 .4 20.4 o] ]
28 5.0 68| 123 5.2 .2 17.4 0 [o]
29 4.0 67 103 7.3 [o] 4.3 o ]
go 7.5 63 85 7.3 [} 2.4 o] -5
1 8.5 59 - 6.9 - 1.9 0 -
Second- Run-off in
Month foot-days Maximum Minimum Mean acre-feet
OGtObe et cateervscsecrotrsonervarcansoncans 66.1 9.0 [¢] 2.13 131
November....... - - - - -
December. cceasecrsrersonsrersersarsoroccncne - - - - -
Calendar year ceritessectestesteecann - - - - -
JANUATY e seocaevescartosroaresocanssoasenss - - - - -
February - - - - -
March... 1,361 87 1 43.9 2,700
2,653.8 149 26.7 88.5 5,260
1,213.7 95 “6.9 39.2 2,410
202.7 29 [o] 6.76 402
112.2 42.8 [o] 3.62 223
6.4 1.4 D «21 13
5 5 o] -056 1.0
Water year cerissescsiseireacaion - - - - -

4 Winter discharge measurement made on this day.

2 ¥o ga%e-height record; dlscharge interpolated.

h Computed on basls of staff-gage resdings.

Note.- Stage-dlscharge relation affected by ice Mar. 1-30.
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Milk River at Milk River, Alberta
(International gaging statlon)

Locatlon.- Water-stage recorder, lat. 49°09', long. 112°05', in SE% sec. 28, T. 2, R. 16
W., fourth meridian, at village of Milk River, about 20 miles downstream from conflu-
ence of north and south forks. Datum of gage is 3,402.78 feet above mean sea level.

Drainage area.- 1,104 square mliles.

Records avallabls.- July 1909 to September 1940. Records prior to October 1920 collected
by Department of Mines and Resources, Canada.

Average discharge.- 27 years (1913-40), 265 second-feet.

Extremes.~ Maximum discharge during year, 783 second-feet July 16 (gage helight, 3.29
eet); no flow Jan. 28.
1609-40: Maximum discharge, 7,460 second-feet May 22, 1927 (gage height, 11.41
feet), by slope-area method; no flow at times.

Remarks.- Records falr Oct. 1 to Mar. 31 and excellent Apr. 1 to Sept. 30. Flow increased
during irrigation season by water from St. Mary canal.

Cooperation.- This statlon is one of the Internatlional gaging statlons maintained jointly
Ey The United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled jointly with the Pominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1939 to September 1940

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 12.4 130 54 } 6 7 #1 2256 122 630 586 692 59

2 11.3 133 27.5 5 3 210 100 630 566 676 42.6
& 12.4] 143 25.8 3 #5 166 83 630 586 653 33.0
4 10.2 146 24.1 } #5 ) (%) 10 143 83 625 586 625 25.5
5 8.0 159 22.4 15 122 95 620 625 592 26.5
6 7.5] 237 16.8 21 102 225 620 620 564 31.56
7 8.0 284 15.7 4 26 407 630 598 622 24.0
8 8.0{ 320 14.6 26 83 402 664 608 500 21.7
9 9.1 353 14.6 21 80 422 670 620 506 22.9
10 8.0 377 14.6 24 80 469 636 626 500 19.4
11 8.0{ 348 17.9 3 28 48 490 630 642 506 17.2
12 7.5{ 315 11 36 83 500 647 6563 495 14.9
13 7.5 288 8 40 88 500 636 663 464 12.6
14 8.0| 262 10 2 44 88 506 630 664 458 12.6
15 8.0 250 11 50 122 511 614 670 443 12.6
16 n7.5| 237 12 1 52 176 516 620 698 412 12.6
17 h7.5 229 14.6 1 #5652 124 516 614 698 372 11.8
18 h7.5( 214 10 52 92 516 608 875 358 11.8
19 5.0 =202 8 52 83 522 608 870 548 11.8
20 5.0 187 #20.7 85 80 527 598 664 3506 11.1
21 5.0 187 11 #100 122 516 592 658 2n 11.1
22 5.0 166 (%) 97 173 448 581 655 218 11.8
25 5.6} 116 %] #07 156 214 592 647 202 18.3
24 3.0 90 8 86 225 392 592 653 206 22.9
25 4.0 97 90 292 538 581 664 202 25.5
26 16.8 29.2 (%) 92 187 608 581 670 176 31.5
27 22.4 22.4 105 143 830 592 749 156 24.0
28 56 24.1 7 [} 110 180 630 586 766 152 18.3
29 105 42.0 10 146 176 625 592 738 152 14.9
30 1589 30.9 } -] 14 - 169 156 636 592 703 136 12.6
31 149 - 14 - 237 - 642 - 692 92 -
Second- Run-off in

Month foot-days Maxinmum Minirum Mean scre-feet

[ 3] T T N T P 697.1 159 3.0 22.5 1,380
ceeres 5,618.6 377 22.4 187 11,140

DECOMbEr. . o vreveneasoaronrorsocnnnronconen 437.3 b4 - 14.1 867
Calendar year 1939....cvcevecvasssnnonns 97,736.4 868 - 268 193,900
JENUAT Y e e s eeiocncassosotnesoccoascsasnane 102.7 14 o] 3.31 204
41 7 - 1.4 81

1,97 237 1 63.6 3,910

4,091 292 48 136 8,110

13,391 642 83 432 26,560

18,441 670 581 615 36,580

20,309 765 586 6565 40,280

11,944 692 92 385 23,690

625.0 59 11.1 20.8 1,240

Water yoar 1939-40.c.eeireerrovonnnoanses 77,668.7 755 o 219 154,000

# Winter dlscharge measurement made on this day.
h Computed on basis of staff-gage resding.

u Note.- Stege-discharge relation affected by ice Oct. 24-31, Dec. 12-16, 18, 19, Dec. 21 to
ar. 51.



MILK RIVER BASIN 7

Milk River at eastern crossing of international boundary

(Intsrnational gaglng station)

Location.- Water-stage recorder, lat. 49°00', long. 110°35', in Nei sec. 6, T. 37 N., R.
., at eastern crossing of international boundary, just downstream from Canada Coulee,
30 mliles north of Rudyard, Mont., and 37 miles south of Many Berries, Alberta. Datum
of gage 1s 2,698.92 feet above mean sea level. R

Dralnage area.- 2,514 square miles.

Records available.- August 1909 to September 1940 (few winter records). Rscords prior
Ovember 2 collected by Department of Mines and Resources, Canada.

Extremes.- Maximum discharge during year, 1,410 second-feet Mar. 5 (gage helght, 4.43
et, affected by ice); no flow Mar. 1-2. .
1909-40: Maximum discharge, 12,000 second-feet May 23* 1927 (gage helght, 10.16
feet), from rating curve extended above 2,500 second-feet by logarithmic plotting; no
flow at times.

Remarks.- Records excellent except those for period of ice effect, which are fair. No
dIversions. Flow increased during irrigation season by water from St. Mary canal.

COOEeration.— This is one of the internhational gaging stations maintained jointly by the

nite ates and Canada under the Boundary Waters Treaty. The records have been
collected and complled jointly with the Dominion Water and Power Bureau, Department
of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1939 to September 194C

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1|  18.7 0 275 205 634 608 648 | 1297
2| 19.6 0 245 275 614 627 627| 116
3 21.8 b3 275 241 596 634 634 | 105
4|  =20.6 b200 287 219 578 620 614| 95
5[ =20.6 #7765 245 256 560 620 602 | B4
6 17.2 #b866 200 241 566 634 584 | 71
7 17.2 bal2 1e6 222 566 655 560 61
gl 1s.2 b241 163 204 572 641 525| 49.6
9 14.6 230 150 326 596 608 502 51

10 13.9 237 147 436 596 620 481 40.0
1 13.2 b203 109 421 602 634 502 | 34.8
12 12.6 170 84 455 596 655 514| 29.6
13 12,0 140 230 497 572 662 497| 27.0
14 12.6 h180 260 514 578 676 481 | 25.2
15[ 12.0 . b245| 180 508 572 669 445 23.3
16 11.3 718 143 497 584 683 421 22.4
17! 12.0 738 140 519 578 722 46| 18.7
8]  11.3 431 159 508 584 714 393| 17.2
19 11.3 310 211 508 590 730 358 | 15.8
20 10.8 204 104 514 584 656 334| 15.8
21 10.4 169 471 519 620 620 326| 17.8
22( 10.0 283 497 548 596 608 302 22.4
23 9.5 271 398 531 608 614 275 25.2
24 5.6 215 455 508 608 634 256 33.5
25 5.0 172 502 367 614 676 219 54
26 5.9 124 514 264 627 722 200 56
27 6.2 190 502 445 620 786 190 53
28 7.7 314 402 572 602 834 186 51
29| 12.6 802 314 602 620 802 166| 5
30 15.8 431 264 608 614 746 153| 58
31| =21.5 326 - 634 - 676 143 -
Second- 1 I Run-off in
Yonth foot-days Max Min Mean acre-feet

OCLODEr e s serersecsecnroorsosnonsossonsaons 408.2 21.5 5.0 13.2 810

November. - - - - -

December. - - - - -

Calendar year - - - - -
January. - - - - -

February - - - - -

March. 9,600 866 0 310 19,040

April 8,202 514 84 273 16,270

May.. 13,254 634 204 428 26,290

June. 17,847 634 560 595 35,400
July.. 20,785 834 608 670 41,230

August.. 12,554 648 143 405 24,900

Septemberesceseeses 1,453.3 129 15.8 48.4 2,880
Water year esecaranseracaceansoens - - - - -

# Winterdischarge measurement made on this day.

b Stage-discharge relation affected by ice.

h Computed on basis of staff-gage reading.

Note.- Discharge computed from graph based on staff-gage readings used Oct. 25-31, Mar. 19-28,
Apr. 10, 11, June 23 7, July 24 to Aug. 8, and Sept. 23-30.



MILK RIVER BASIN

Milk River at Lohman, Mont.

Location.- Water-stage recorder, lat. 48°36', long. 109°24', in SE} sec. 20, T. 33 N.,
., @ quarter of a mile downstream from Ft. Belknap Dam and three-querters of

a mile north of Lohman.

Records avallable.- March 1923 to September 1925, March 1934 to September 1940.

Extremes.- Maximum discharge during year, 660 second-feet June 11 (gage helght, 6.14

— teet); no flow Nov. 8 (gage height, 1.83 feet).

1923-25, 1934-40: Maximum dIscharge, 3,450 second-feet Mar. 21, 1939 (gage
height, 12.08 feet); no flow Dec. 1-5, 1936, Nov. 14, 1937, Nov. 8, 1940.

Remarks.- Records good except those for periods of ice effect, which are poor.
e p canal diverts water at dam a Quarter of a mile above station. Flov
increased during irrigation season by inflow from St. Mary canal.
above Fresno Dam, about 20 miles upstream.

Discharge, in second-feet, water year October 1939 to September 1940

Ft.

Flow regulated

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.0 0.3 95 23 68 31 436 446 274 221
2 1.0 3 s0 7 23 70 28 446 470 481 2238
3 1.0 2 70 1o 55 66 25 470 458 347 216
4 1.0 2 65 300 59 24 492 458 264 h2235
5 S 2 64 *7 294 49 7s 492 458 240 hlé2
6 .8 2 69 9 254 44 274 504 458 233 hl57
7 .8 2 72 } 9 10 294 41 294 516 446 | 221 hl54
8 o7 2 76 10 188 40 256 551 446 214 h219
9 .8 o1 #9 11 12 b4 234 589 458 223 h210

10 o7 .2 e 9 14 93 419 188 602 470 244 h210
11 «6 2 74 17 #75 379 159 645 470 246 h210
12 6 8 75 13 64 a2 143 830 470 274 h210
13 «8 5.2 64 8 15 68 412 135 589 504 204 h219
14 S 11 60 13 62 390 135 564 516 294 h219
15 <5 197 40 *#10 73 390 141 551 504 294 h219
16 »6| 250 39 1o 53 401 126 539 492 294 216
17 «5| 260 30 10 *7e 306 110 516 492 306 212
18 .5 =262 29 5 11 74 227 112 481 492 305 210
19 o4 248 27 11 70 190 152 470 492 316 208
20 .4] 151 30 1o 87 90 132 470 481 326 208
21 3| 138 38 13 41 eo 123 458 492 326 202
22 5 40 20 13 34 70 233 446 492 336 210
23 5 9.5 26 8 15 34 71 347 435 481 347 210
24 «3 4.5 25 #1565 30 74 358 412 492 336
25 4 4.9 20 19 25 110 347 401 481 336 113
26 7 10 hls 22 38 91 412 401 446 316 102
27 «5] #90 hl0o 21 41 63 470 390 470 264 99
28 <7{ 105 hb6 7 21 52 51 446 390 379 264 95
29 1l.0§ 135 h7 22 61 39 424 368 326 264 93
<7] 120 hl0 - 66 33 435 379 316 262

31 -] - hl2 - 67 - 446 - 284 236 -
Second- Run-off in

Month foot-days Maximum —| Minimum Mean acre-feet
OCLODOT s sovocrssssanvarnacnvansssssnsnsas 20.2 1.0 0.3 0.65 40
2,044,5 262 W1 68,2 4,060
DECEmDOrscsaenssasscresercrsossasnoans 1,413 95 45.6 2,800
Calendar year 1939, .....veiecuianacccnnes 94,515.1 2,740 el 259 187,500
227 - - 7.3 450
370 22 - 12.e 734
2,559 300 23 92.2 5,670
4,771 419 33 159 9,460
6,818 470 24 220 13,520
14,632 645 368 488 ,020
14,140 516 284 456 28,050
8,966 481 214 289 17,780
5,542 223 ] 185 10,990
Water year 1939-40....cvc00cesenssannnne 61,802.7 645 .1 169 122,600

Peak discharge.- Aug. 2 (2 p.m.) 564 sec.-ft.
# Winter di tszﬁnrse measurement made on this day.

8
h Computed from staff-gage read: .

ing
NMote.~ Stage-discharge relation affected by ice Nov. 27 to Dec.

3, Dece. 23 to Mar, 28.




MILK RIVER BASIN 73
Milk River at Nashua, Mont.

Location.~ Water-stage recorder, lat. 48°07'50", long. 106°21'50", in NE}NE} sec. 1, T.
z . R. 41 E., 0.6 mile southwest of Nashua and 5 miles upstream from Porcupine
reek.

Records available.- October 1939 to September 1940.

Extremes.- M:;ximum discharge observed during year, 12,000 second-feet Apr. 23 (gage height,
B Teet).

Remarks.~ Records good except those for periods of ice effect, which are poor. Many di-
versions. Flow regulated by Vandalia diversion dam and Nelson Reservoir.

Discharge, in second-feet, water year October 1939 to September 1940

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 88 107 120 63 8,170 107 37 388 96
2 90 104 157 70 1,380 7,040 98 371 516 95
3 98 104 206 65 120 78(f " 5,460 127 354 482 96
4 96 104 198 85 4,010 167 301 489 96
5 91 102 177 86| 1,300] 3,140 322 271 482 100
6 86 104 163 33 96 91 1,320| 2,650 438 262 425 98
7 85 106 152 33 86 1303 1,360| 2,560 444 394 327 98
8 c96 106 138 35 86 338} 1,360 3,060 598 371 234 93
9 95 107 135 28 111 502{ 1,360f 2,200 800 266 184 93

10 c93 118 123 21 116 463| 1,200 1,410| 1,060 243 154 88
11 90 138 132 23 104 496| 1,l60| 1,230 1,870 183 127

12 90 149 160 27 90 476 970 1,2%50| 2,740 111 123 80
13 90 138 191 32 102 419 1,060 1,200{ 2,940 93 114 79
14 91 132 202 32 88 27| 2,730| 1,180} 2,840 82 102 80
15 85 135 187 31 85 187} 6,110] 1,160) 2,200 70 86 82
16 91 138 191 84 180 7,780 1,090{ 1,950 88 78 93
17 100 132 191 84 515 7,780 1,670 100 73 102
18 100 127 198 33 85¢f 1,200} 7,120 740| 1,670 100 73 105
19 1356 123 177 86| 1,750 5,980 338 1,890 90 75 107
20 184 118 163 84| 1,810 6,190 1777 1,670 84 79 100
21 174 118 154 82y 1,s10{ 7,180 152§ 1,120 84 76 109
22 154 132 160 70{ 1,530 9, 163 970 64 76 111
23 143 114 149 64 1,100| 11,700 180 895 280 78 105
24 138 86 146 66 925| 10,200 214 813 194 91 111
25 222 96 130 30 66 774| 9,050 226 668 114 95 149
26 248 96 125 66 745] 8,410 230 470 109 102 230
27 206 93 118 57 829 8,650 243 425 114 io4 174
28 163 91 109 52 796 | 8,410 332 394 170 100 152
29 135 84 82 56 598§ 8,490 275 400 ° 515 95 152
30 118 105 68 } 90 - 821 8,570 191 406 550 98 130

31 111 - 62 - 829 - 132 - 450 96 -
Second- Run-off in

Month foot-days Maximum Minimum Mean acre-feet
OCLODeYr.sscaresscssavscsscsssvassannsnoane 3,786 248 85 122 7,510
3,405 149 84 114 6,750
DOCEMDerectccscsosrncscsoasssstessccntanas 4,664 206 62 150 9,250

Calendar year P R T - - - - -

1,185 - 21 38.2 2,350
2,566 - 52 88.5 5,090
19,967 1,810 63 644 39,600
150,760 11,700 970 5,026 299,000
51,338 8,170 132 1,6% 101,800
32,162 2,940 98 1,072 63,790
6,849 550 70 221 13,580
Augustecscsearoason 5,621 515 73 181 11,150
SOpLemMbOrss.ccecacstesssscocssosrvesasnsnas 3,266 230 79 109 6,480
Water yoar 1939-40...cc00creecesecansocns 285,569 11,700 21 730 566,400

¢ Backwater from construction; discharge computed on basis of engineer's observations.

Note.- Diacharge computed on basis of twice-daily staff-gage readings Oct. 1-24, Apr. 16 to May
9,7Aug. 25 to Sept. 30. Stage-discharge relation affected by ice Nov. 27 to Dec. 3, Dec. 23 to
Apr. B.

430537 0 - 42-6



74 MILK RIVER BASIN

North Fork of Milk River above St. Mary canal, near Browning, Mont.
(International gaging statlon)

Location.- Water-stage recorder and timber control, lat. 48°58', long. 113°03', in SWi
sec. 16, T. 37 N., R. 11 W., about 1% miles upstream from outlet of canel, 3 miles
south of international boundary, and 30 miles north of Browning.

Drainage area.- 62 square miles.

Records avallable.~ June 1921 to September 1940. May 1911 to July 1912 at site 1 mile
ownstream. ecords obtained at this statlon only when St. Mary canal is in
operation.

Extremes.- Maximum discharge during period, 30.6 second-feet Aug. 8 (gage relght, 1.56
; minimum recorded, 1.6 second-feet Sept. 17, 18 (gage height, 0.87 footj.
1911-12, 1921-40: Maximum discharge, 659 second-feet June 12, 1937 (gage helght,
4.72 feet), from rating curve extended above 50 second-feet; minimum recorded, that
of Sept. 17, 18, 1940.

Remarks.- Records good. No diversion or regulation.
Cooperation.- This statlon is one of the Internatlional gaging statlons malrtained jointly
gy tThe Uniited States and Canada under the Boundary Waters Treaty. The records have

been collected and compiled jointly with the Dominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1839 to September 1940

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 7.3 ¥ 8.4 4.8 4.5 2.3
2 7.3 a20 9.0 4.5 4.1 2.6
3 8.0 8.1 4.5 3.9 2.7
4 Te3 al9 7.5 4.3 4.3 3.9
5 a6 7.3 ald 6.9 5.1 4.1 7.2
6 7.0 17.8 7.2 57 4.1 4.1
7 8.0 15.4 7.5 6.0 3.5 5.9
8 8.3 13.4 20.3 5.1 6.0 3.7
Q 8.0 12.4 15.4 4.8 4.1 3.9

10 6.0 7.6 11.4 1o0.2 4.8 2.4 3.9
11 6.2 7.3 11.9 8.1 4.5 2.6 3.5
12 6.2 7.3 11.0 7.2 4.1 3.7 3.1
13 6.5 7.3 12.4 6.3 3.9 2.9 3.1
14 6.5 7.3 11.9 5.1 3.9 2.4 5.7
16 6.8 7.3 11.0 5.1 4.1 2.7 3.1
16 7.0 7.0{ . . 10.8 4.8 3.9 3.3 2.1
hid 7.3 6,8 10.6 4.8 3.9 2.9 1.7
18 6.5 7.3 9.8 4.8 3.7 3.3 1.8
19 6.5 6.8 10.6 5.1 3.5 2.7 2.1
20 6.5 6.8 11.¢4 5.4 3.7 2.9 2.2
21 6.5 6.8 8.8 4.5 3.7 2.9 3.1
22 6.2 7.0 9.0 8.1 3.5 3.7 6.0
25 6.2 6.8 8.4 8.1 3.1 3.1 9.4
24 6.8 7.3 8.1 6.9 3.1 2.9 6.9
25 8.0 7.3 7.8 5.7 3.5 2.7 4.8
26 7.6 7.0 7.5 5.1 4.8 2.6 5.9
27 7.6 7.0 7.5 4.8 13.4 2.7 5.9
28 8.3 7.0 8.1 4.8 15.4 2.7 3.9
gg s.g Zg 8.1 4.5 8.4 3.1 4.1
. a7. 8.4 4.5 6.0 2.9 4.3
31 7.3 - 9.4 - 4.8 2.6 -
. Second- Run-off in
Month foot-days Maximum Minimum Mean acre-feet
OCLODOr e s sseoererssotsorossosansocarannnee 206.4 8.3 - 6.66 409
218.1 8.3 6.8 7.27 433
DeCemDOr. sseeseaoctssccrossscnarassanannas - - - - -
Calendar year P R R T TP - - - - -
JANUATYsecevorocnreracanossocssraresvasons - - - - -
370.7 - 7.6 12:0 735
214.5 20.3 4.5 7.15 425
158.8 15.4 3.1 5.12 315
102.3 6.0 2.4 3.30 203
September...ecceueea.. 116.9 9.4 1.7 3.90 232
Water year ceetisttenee - - - - -

a No gage-height record; dlscharge computed on basis of records for station near international
‘boundary .



MILK RIVER BASIN ko)

North Fork of Milk River near international boundary
(International gaging station)

Location.- Water-stage recorder, lat. 49°01', long. 112°59', in NE} sec. 11, T. 1, R. 23
W., fourth meridian, about 2 miles north of international boundary and 18 miles east
of Kimball, Alberta.

Drainage area.- 101 square miles.

Records available.- January 1913 to September 1940. July 1909 to December 1912 at site
~—In NEZ sec. 13, T. 1, R. 83 W., tourth meridian, about 2 miles downstream. Few winter
records.

Extremes.- Maximum discharge during year, 730 second-feet July 27 (gage height, 4.07
eet), no flow Mar. 1-2.
1909-40: Maximum discharge, 1,490 second-feet June 12, 1937 (gage height, 6.06
feet), from rating curve extended above 700 second-feet; minimum, that of Mar. 1-2,
19:

Remarks.- Records excellent except thoee for periods of ice effect or no gage-height rec-
~—ord, which are falr. No diversions. Flow increased during irrigation season by dis-
charge of St. Mary canal.

Cooperation.- This station is one of the international gaging stations maintained Jointly
gy THe United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled jointly with the Dominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Discharge, 1n second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 5.6 160 [e] 25 20.5 584 576 668 12.0
2 6.2 166 [} 20 20.5 592 576 640 7.9
3 7.1 169 2 16 20.5 588 576 | 608 5.9
4 6.8 al84 2| 16 18.7 580 580 | 580 %.5
5 5.9| a275 3 13 202 580 580 | 541 14.0
6 5.6 8315 4 12 334 580 580 | 511 9.1
7 5.6 a335. 5 16.3| 334 588 596 | 503 7.9
8 5.6 a365 4 15.1| 356 604 612 | 499 7.1
9 5.6 8390 3 17.5 397 588 620 ; 495 7.1

10 5.6 a300 16.9 427 580 632 492 7.8
11 5.9 296 } 2 15.1 438 576 640 473 7.1
12 5.9 260 13.0 438 580 644 446 6.3
13 5.9 266 3 24.3 446 584 648 442 6.7
14 5.9| 266 4 27.2| 446 580 648 427 11.0
15 6.5| 241 8 2l.4| 454 584 648 393 9.1
16 6.2| a230 17 16.9 454 588 656 363 7.5
17 6.5 218 26 16.9 457 588 660 356 6.7
18 6.2} 203 23 17.5{ 457 588 666 338 7.1
19 5.9{ 187 24 16.3| 457 588 660 306 7.8
20 5.9| 128 #25 24.3| 450 588 656 267 7.9
21 5.6 114 20 37.8 323 580 652 224 2.1
22 34.6 73 16 26.2| 189 580 6562 221 15.7
23 98 55 12 57 416 588 648 214 27.2
24 95 17 10 33.9 | 507 584 656 205 18.7
25 63 15.5 8 24.3 572 584 660 1 11.0
26| 108 al0 6 27.2| 584 580 672 168 7.9
27| 128 32 49.4 | 584 576 718 168 7.1
28( 139 a7 151 39.1| b&88 580 709 166 7.1
29| 166 117 30.0| 588 580 689 112 {. 7.1
30| 151 73| 24.3| 588 576 656 33.9 7.1
31| 151 - 41 - 588 - 680 156.7 -
Second- Run-off in
Month foot-days Maximum Mininnum Mean acre-feet
OCtODOrsssesacecsnsnntoereonsscssscssrsnns 1,259.6 166 5.8 40.6 2,500
November. . 5,266.5 390 - 176 10,450
Decembere ccesvrsscesarscnrcessnrecrsossacne - - - - -
Calendar year eessrsevsersatcessasas - - - - -
JANUBTYeservvovacssvvsssvosnanccascannvsns - - - - -
February.... - - - - -
645 151 o £0.8 1,280
709.9 57 12 23.7 1,410
12,244.2 588 18.7 3£5 24,290
17,516 604 576 564 34,740
19,865 718 576 641 39,400
11,0562.6 668 15.7 357 21,920
Septemberssiceccccerrrorserrarcrsssstocrcoe 280.9 27.2 5.9 9.36 557
Water year R TR - - - - -

# Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of records for North Fork of Milk River
above St. Mary canal and St. Mary canal at St. Mary crossing.

Note.- Stage-discharge relation affected by ice Mar. 1 to Apr. 6. Dally readingr on inside gage
used Nov. 11-15, 17-25, Mar. 1 to Apr. 3, and Sept. 3.




7% MILK RIVER BASIN

Lodge Creek at international boundary
(International gaging station)

Location.- Water-stage recorder, lat. 49°0l1', long. 109°45', in SE} sec. 12, T. 1, R,
29 W., third meridian, in Saskatchewan, 1 mile north of International bouniary, 1%
miles upstream from McRae Coulee, and 30 miles north of Havre, Mont. Zero of gage 1is
2,721.06 feet above mean sea level.

Drainage area.- 797 square miles.

Records availlable.- April 1910 to September 1940 (no winter records most years). Records
prior to 1917 collected by Department of Mines and Resources, Canada.

Extremes.- Maximum discharge during year, 3,610 second-feet Apr. 21 (gage height, 12.22
eet]; no flow at times.
1910-40: Maximum discharge, 3,680 second-feet May 23, 1927 (gage height, 12.41
feet); no flow at times.

Remarks.- Records good except those for period of ice effect, which are poor. Several
dIversions above station.

Coogeration.— This station is one of the internatlional gaging stations maintained Jointly

y the United States and Canada under the Boundary Waters Treaty. The recoirds have
been collected and compiled jointly with the Dominion Water and Power Bureiu, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0| 123 9.4 0.8 37.7 6.4
2 0 94 2.6 .8 26.8 6.2
3 [v] 76 10.9 8 21.0 6.2
4 0 78 59 2 15.7 5.8
5 o] 106 33.3 ] 12.7 5.8
6 394 19.5 0 10.3 5.6
7 306 14.2 o] 9.8 5.8
s blo] 146 10.9 o] 9.4 6.0
9 89 9.2 ] 9.2 6.6

10 64 8.0 5.0 S.6 6.6
1 44,7 7.2 7.0 S.2 6.4
12 b5 34.0 6.8 5.0 8.2 6.6
13 26.2 5.4 3.2 7.8 6.4
14 b50 20.5 5.0 25.9 7.8 6.8
15 1500 17.5 4.4 16.5 7.6 6.8
16 1,590 16.0 4.2 13.0 7.2 6.8
17 1,300 15.1 3.6 11.8 7.0 6.8
18 2,170 14.5 2.8 8.0 6.8 7.0
19 2,960 15.1 1.6 8.2 7.0 7.0
20 1,550 14.2 1.2 7.8 7.2 6.8
21 2,590 13.6 1.0 5.8 7.0 7.2
22 2,830 135.0 1.0 6.2 6.6 2.8
23 1,430 12.4 1.0 5.6 6.4 8.4
24 692 12.4 1.2 5.2 6.6 2.2
25 359 12.7 1.2 4.8 6.6 8.8
26 550 11.8 .S 5.2 6.8 8.6
27 406 10,3 .6 6.8 7.0 8.2
28 273 lo.0 o4 7.4 7.2 8.0
29 210 9.4 «6 S.6 6.8 8.0
30 152 9.0 .6 9.6 6.8 7.6

3 - 9.2 - 11.5 6.6 -
Second- Run-off in

Month foot-days Maxinum Minimum Mear acre-feet
OCLODBI v vrvesrorssosernoscrsnsnncscnsanse o o o a L]

Calendar year teetsasacirrecatninaan - - - - -
JONUALT s s vececerrrrronoraaarsscsraasansans - - -
Q ] o
19,677 2,960 o 656 39,030
1,516.6 394 8.0 8 3,600
234. 59 .4 .82 465
189.7 25.9 o €.12 376
ceenn 300.4 37.7 6.4 .98 614
Septemberieseccscaccceas 212,2] 9.8 5.6 7.07 421
Water year ceceverseensrcevenseas - - - - -

b Stage-discharge relation affected by ice.



MILK RIVER BASIN 7

McRae Coulee at international boundary
(International gaging station)
Location.- Water-stage recorder, lat. 45°01', long. 109°43', in NwWi sec. 5, T. 1, R. 28
. ird meridian, in Saskatchewan, a quarter of a mile upstream from mouth and three-
quarters of a mile north of international boundary.
Drainage area.- 53 square miles.
Records available.- March 1927 to September 1940 (few winter records).
Extremes.— Maximum discharge during year, 621 second-feet Apr. 19 (gage helght, 6.80
€et); no flow most of year.
1927-40: Maximum discharge observed, that of Apr. 19, 1940; no flow at times.
Remarks.- Records good. No regulation or diversion.
Cooperation.- This station is one of the international gaging statlions maintained Jointly
Ey the United States and Canada under the Boundary Waters Treaty. The records have

been collected and compiled Jointly with the Dominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1939 to September 1940
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78 MILK RIVER BASIN
North Chinook canal near Havre, Mont.

Location.- Water-stage recorder, lat. 48°47', long. 109°26', in SE} sec. 2, T. 36 N.,
K. I7 £., 1 mile downstream from headworks of canal and 23 miles northeast of
Havre.

Records available.- May 1928 to September 1940.
Remarks.- Records fair except those above 10 second-feet, which are poor. Caual
dIverts water from left bank of Lodge Creek in sec. 3, T. 35 N., R. 17 E., and

stores 1t in North Chinook Reservoir for irrigation of lands between Lodge Creek
and Battle Creek north of Chinook.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 [ 87 13 0 [
2 [} 91 13 0 0
3 [ 79 13 12 o]
4 . [ 60 14 11 0
6 0 58 18 4.0 ]
6 o 58 40 3.7 0
7 0 71 27 5.5 0
8 0 75 21 11 0
9 [ 64 16 . 9.4 4
10 o 35 13 6.9 )
11 o] 17 11 5.0 [o]
12 0 13 11 3.9 [o]
13 0 12 €.8 1.7 0
14 .3 9.2 5.7 o1 0
15 2.5 7.3 3.4 0 0
16 13 5.8 1.1 [ 0
17 23 5.7 .2 [} [
18 71 5.1 [o] o o
19 71 4.5 0 0 0
20 52 4.0 o o o]
21 71 3.3 [ o] [
22 71 3.2 o] 2] [
23 60 3.0 0 0 0
24 60 2.9 0 0 0
25 52 2.4 0 4 5
26 35 «8 0 0 .6
27 35 4.2 0 0 .6
28 38 15 [ 0 .6
29 33 14 0 0 o5
30 79 13 o 0 o4
31 - 13 - 0 -
Second- Run-off in
Month foot-days Maximmum Minimum Mean acre-feet
0CEODO P s cssssrscanccsonnocsaoasossassenns 0 0 0 0 0
POPOPS 0 0 0 0 0.
DECemMber. ceuaesraaesancsorsneceransennnans o 0 Y 0
Calendar year 1939 cauvvcrnccraooenaronns 2,301.9 - - - 4,570
RLT LTS 0 o] o] [o] [o]
o] [o] o] [o] o]
0 0 0 0 0
771.8 79 0 25,7 1,630
836.4 9l 8 27.0 1,660
229.2 40 0 7464 455
o] o] o] o]
Augusteseecovioes 74.2 12 0 2,39 147
Septembere.ceseessrarostsstarasasceccsnaas 3.2 .6 0 .11 6.3
Water year 1939=40ccccesesncanrcocsasase 1,914.8 - - - 3,800

Note.~ Discharge computed on basis of staffwgage readings Apr. 7 to May 15, Sept. 25«30.




MILK RIVER BASIN 79

Battle Creek at international boundary
(International gaging staticn)

Location.- Water-stage recorder, lat. 49°00', long. 109°25', in SE{ sec. 4, T. 1, R. 26

v rd mertdian, in Saskatchewan, a quarter of a mile upstream from internatlonal

boundary, 8 miles upstream from Woodpile Coulee, and 35 miles north of Chinook, Mont.
Datum of gage 1s 2,731.04 feet above mean sea level.

Dralnage area.- 726 square miles.

Records avalilable.- April 1917 to September 1940 (few winter records).

Extremes.- Maximum discharge during year, 2,290 second-feet Apr. 21 (gage height, 7.60
Teet), from rating curve extended above 1,200 second-feet; no flow at times.

1917-40: Maximum discharge, 3,200 second-feet Apr. 13, 1917 (gage height, 8.50

feet); no flow at times.

Remarks.- Records good. Many diversions above statlon.

Coogeration.— This station 1S one of the international gaging stations mainteined jolntly

y the United States and Canada under the Boundary Waters Treaty. The records have

been collected and compiled jointly with the Dominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 [} 45.0 23.7 0.4 30.0
2 0 40.8) 25.8 .4 34.8
3 0 40.8 48.0 .3 32.4
4 52 34.8 46.5 .2| 20.6
5 37.2 3 31.2 .1 16.5
[ 25.8] 103 21.6 .1 13.5
7 19.5| 120 25.8 .1 11.4
s 19.5 67 26.8 o 8.8
9 13.5| 42.0 26.8 [} 7.6
10 17.2 37.2 18.0 [} 5.3
11 16.5| 31.2 16.5 [} 3.6
12 25.8| h25.8 15.8 0 2.0
13 26.8| h22.6 25.8 0 1.4
14 36.0| hi7.2 21.6 0 1.2
15 45.0f h15.0 12.8 0 1.0
16 51 hl4.2 10.1 0 .8
17 347 hl4.2 7.6 (] .6
18 1,400 16.5 10.1 0 .5
19 1,030 45.0 15.8 <] .3
20 1,340 43.5| 12.8 o .8
21 1,940 42.0 12.0 0 .2
22 1,400 42.0 10.7 0 .1
25 1,150 39.6 8.8 0 3}
24 82e 37.2 6.3 [ 0
26 638 32.4 4.1 0 0
26 327 50.0 1.6 ] 0
27 172 22.6 1.2 [¢] [}
28 109 22.6 .8 0 0
29 e 22.6 .7 7.5 o]
30 62 23.7 N 10.7 [}
31 - 23.7 - 22.6 o
Second- Run-off in
Month foot-days Maximum Minimm Mean acre-fest
o 0 4 <] 0
0 o o 0 0
11,206.8 1,940 [ 374 22,230
1,187.2 120 14.2 38.3 2,350
489.9 48.0 .6 16.3 972
132.3 22.g 0 1.37 84
. 34, .2
Septemberssacecrtctttonresstcvecscssornns o 0 8 g 2 583
Water year ceciessccstanenas eneen - - - - -

h Computed from staff-gage reading.




80 MILK RIVER BASIN

Woodpile Coulee near international boundary

(International gaging station)

Location.- Water-stage recorder, lat. 48°59', long. 109°31', in NW{ sec. 8, T. 37 N., R.
., Just downstream from Antelope Coulee, 1.1 miles south of international boundary,
Montana, and 7 miles upstream from mouth.

Drainage area.- 70 square mlles.
Records avallable.- March 1927 to September 1940 (few winter records).

Extremes.- Maximum discharge during year, 1,130 second-feet Apr. 18 (gage height, 7.39
Teet), from rating curve extended above 320 second-feet; no flow at times.

1927-40: Maximum dlscharge, 1,160 second-feet Mar. 22, 1939 (gage helght, 7.87
feet), from rating curve extended above 320 second-feet; no flow at times.

Remarks.- Records falr except those above 250 second-feet, which are poor. No dlversions.
Cooperation.- This station 15 one of the international gaging stations maintained jointly
Ey The United States and Canada under the Boundary Waters Treaty. The records have

been collected and compiled jointly with the Dominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1939 to September 1940
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East Fork of Battle Creek near international boundary
(International gaging station)

Locatlon.- Water-stage recorder, lat. 48°58', long. 109°08', in NWi sec. 17, T. 37 N., R.

o,

Coulee, and 27 miles north of Chinook, Mont.

Drainage area.- 98 square miles.

Records available.- March 1927 to September 1940 (few winter records).

2 miles south of international boundary, about 6 miles upstream frcm Lyons

Extremes.~ Maximum discharge during year, 521 second-feet Apr. 20 (gage helgtt, 7.27
Teet, from floodmarks), from rating curve extended above 200 second-feet; no flow at

times.
1927-40:

Maximum discharge, 717 second-feet Mar. 21, 1939 (gage height, 9.0 feet,

from floodmarks), from rating curve extended above 200 second-feet; no flow at times.

Remarks.- Records good except those above 50 second-feet, which are fair.

No

diversions.

Coogeration.— This station 1s one of the international gaging statlons maintained jointly

y

e United States and Canada under the Boundary Waters Treaty.

The records have

been collected and compiled jointly with the Dominion Water and Power Bureau, Depart-

ment of Mines and Resources, Canada.

L
Rating table, water year 1939-40 (gage height, in feet. and discharge, in second-feet)

1.2 @ 1.6 1.3 2.0 13 3.5 111 6.0 369
1.3 .2 1.6 2.7 2.5 38 4.0 157 6.6 441
1.4 6 1.8 6.9 3.0 72 5.0 259
Discherge, in second~feet, watsr year October 1939 to September 1940
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 [+] 3.5 [¢]
2 0 3.1 o}
3 [o] 2.7 <1
4 [ 2.6 0
k] [¢] 17.0 0
6 [o] 22.0 0
7 0 8.6 0
8 0 3.5 3.6
9 0 1.4 18.0
10 (¢ 7 6.9
11 [¢] 5] 1.4
12 0 .4 .6
13 ] ] .2
14 0 -2 [¢]
15 gl0.2 .1 [¢]
18 8130 .1 ]
i7 8217 2 [
18 g212 .1 o
19 g314 [ o
20 g441 (] 0
21 8317 [ ]
22 gloz 0 0
23 858 [ (]
24 £32.0 0 [
25 13.0 0 o
26 9.0 [ g
27 18.5 ] 0
28 14.2 0 0 .
29 8.6 [¢] ]
30 6.1 (o) 0
31 - [¢] -
Second- Run-off in
Month foot-days Maximuom Minimum Mean acre-feet
October.. [ 0 0 o 0
November. - - - - -
DeComber..c.vstetssccatsstorsoanncsiosianne - - - - -
Calendar year cevesenenan cerecenee .o - - - - -
JanUATryecscenaee tesaccane veeressen [ - - - - -
Pebruary.. - - - - -
Marc! 0 [ 0 0 0
1,902.6 441 Y 63.4 3,770
66. 22.0 [ 2.16 133
30.8 18.0 [ 1.03 61
TulYeeoeroasscrncsestascensssasancosascass [ 0 ] [¢] 0
A | T P craen 1] 0 o [+ (4]
September.c.vecccccacns eesessees seesesens . 0 4] o 0 [+]
Water year tesesscesscrsrasvesrane - - - - -

g Computed from graph based on daily staff-gage readings.



82 MILK RIVER BASIN

Lyons Coulee at international boundary

(Internatlional gaging station)

Location.- Staff gage, lat. 49°01', long. 109°14', in SWi sec. 12, T. 1, R. 25 W., third
meridian, 1% miles north of international boundary and 7 miles southwest of Arena,
Saskatchewan.

Records available.~ October 1935 to September 1940. March 1927 to September 1935 at site
~at Norhemm half a mile south of internmational boundary. Few winter records.

Extremes.- Maximum discharge observed during year, 674 second-feet Apr. 21 (gage height,
B.26 feet, from floodmarks), from rating curve extended above 160 second-feet; no flow
at times.

1927-40: Maximum discharge observed, 66S second-feet Apr. 3, 1927 (gage height,
7.65 feet, site and datum then in use), from rating curve extended above 335 second-
feet (float measursment); no flow at times.

Remarks.- Records fair except those for days of 1ce effect and those above 200 second-
Teet, which are poor. Gage read twice daily. Some small diversions above station at
times when water 1s avallable during irrigation season.

Cooperation.- This station is one of the international gaging stations maintained jointly
Ey THe United States and Canada under the Boundary Waters Treaty. The records have
been collected and complled jointly with the Dominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Dlscharge, 1n second-feet, water year October 1939 to September 1940

Day| Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0 5.0 [+
2 0 2.9 0
3 0 .9 2
4 0 .6 1.1
5 [¢] 16.6 -1
6 0 18.6 .1
7 0 8.8 5.2
s 0 5.5 5.2
° 0 1.4 5.8
10 0 .9 a3.9
11 0 4 a2.0
12 [} 4 2
13 0 .2 .1
14 2.3 .1 0
15 b.5 .2 0
16 b.4 .2 0
17 3.4 .1 0
18 63 .1 0
ie 272 .1 o
20 447 .1 0
21 534 .1 0
22 140 a.l 0
23 28.2 .1 0
24 18.0 .1 0
25 20.4 0 o
26 15.6 0 0
27 16.8 0 0
28 13.2 0 0
2 10.9 0 Q
30 7.2 0 0
31 - 0 -
Second- Run-off in
Month foot-days Maximum Minlmum Mean acre-feet
October...... 0 0 4] 0 0
November. . - - - - -
DOCOMbEr. s veivsareccnsesroaraasnansanes - - - - -
Calendar year - - - - -
JBNUBDLYeevoceseascresosvossacsnassonnane . - - - - -
0 0 6
»592.9 523 0 53.1 3,160
62.5 18.6 0 2.02 124
23.9 5.8 0 .80 47
0 0 0 [} o]
[} [+ 0 0 [+]
[} o ) o} o
Water year feserearsssasarasatans - - - - -

a No gage-helght record; discharge interpolated.
b Stage-discharge relation affected by ice.



MILK RIVER BASIN 83
Matheson canal near Chinook, Mont.
Location.~ Water-stage recorder, lat. 48°36', long. 109°09', in NW} sec. 29, T. 33 N.,

K. 20 E., at headworks of canal, 3% miles east of Chinook.
Records available.- April 1905 to October 1921, May 1928 to September 1940.

Remarks.- Records poor. Gage read once dally. Canal diverts water from right bank ot
Battle Creek for irrigation of lands between Battle Creek and Milk River.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 o] 5.9 0.4 1.3
2 ] T4 .8 «8
3 o] 7ol .8 ]
4 [+ 7.2 6 0
5 [ 7.3 1] [
6 o 7.3 1.2 0
7 0 5.0 .8 o
8 0 8.8 4 0
9 (o] 6.5 el o
10 o 6.6 ) 0
11 0 5.0 o 0
12 [¢] 4.8 0o [¢]
13 0 3.7 o o]
14 0 1.6 [ o]
15 o 1.5 o o]
16 o] .9 o o
17 [¢] 9 o o
18 0o o7 o o
19 o .7 o o
20 o 6 o o
21 o 5 [} 0
22 o] 1.2 o o
23 2.2 2.0 o o]
24 3.8 2.2 o o]
25 B3 1.5 o o
26 5.1 1.2 o o
27 4.7 1.2 o o
28 4.2 1.2 2 o
29 3.8 o7 1.6 o
30 1.8 .6 1.6 o
31 1.1 - 1.5 ¢
Second~ Run-off in
Month foot-days Max1zmum Minimum Mean acre-feet
OCtOberss resvnroerscovaransnsssssnrsnanes o [¢] [e] [+] [¢]
[ 0. (o] o o
[+] [¢] (o] [+] [+]
Calendar year 1939 cocervosrvccnsnsvananes - - - - =
JANUBTYeecocrranonrranscnrsonaorsesarsaens o [+] [¢] [+ o]
. ves 0 [+ [¢] e} [+]
o o] 0o o] - o
o 0 o o] 4]
32,0 5.3 o 1.03 63
104.8 -~ 8.8 11 3.49 208
JulYesesvansns 10.6 1.6 o 34 21
Augustese.. 2.6 1.3 o .08 5.2
Beptemberisscceecsesressssscccsasccssossne (] [+] (¢ [+ [+
Water year 1939=40..csveessccscsosassces 160.0 - - 297

Note.- Staff-gage readings used throughout the perlod of flow except May 27-29 when the recorder
record was satisfactory.



84 MILK RIVER BASIN

Whitewater Creek near international boundary
(International gaging station)

Location.- Water—sta,%e recorder and V-notch weir in concrete low-water contrcl, lat.
Z8°57', long. 107 in NW% sec. 24, T. 37 N., R. 29 E., Just downstream from North
Fork of Whitewat,er Creek 3% miles south of intérnational boundary, 5 miles northeast
of Lowrane, Mont., and 14 miles south of Orkney, Saskatchewan.

Records available.- March 1927 to September 1940 (nc winter records most years).

Extremes.- Maximum discharge during year, 671 second-feet Apr. 21 (gage helgtt, 4.33
€et); no flow at times.
1927-40: Maximum discharge, 1,780 second-feet Mar. 20, 1939 (gage height, 5.55
feet), from rating curve extended above 1,200 second—feet, no flow at times.

Remarks.- Records fair above 2.5 second-feet, for lce affected periods and for periods of
Nno gage-height record; others excellent.

OooFratlon. This station 1s one of the international gaging stations mainteined Jolntly

y the United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled jointly with the Dominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Rating table, water year 1959-40, except periods of ice effect (gage height, in feet,
and discharge, in second-feet

1.0 © 2.0 2.5 3.0 133
1.3 .1 2.1 12 3.3 200
1.5 .5 2.4 45 3.6 295
1.7 1.0 2.7 84 3.9 420

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Avug. Sept.
1 o1 18.6 0.5 0.1 0.1 0
2 ol 14.2 9 ol 1 1]

3 .1 10.1 1.0 1 .1 0
4 o] 7.3 .9 Ph .1 0
5 o] 14.2 .8 o1 o1 o
] o] 11.1 -8 .1 .1 [1]
7 o al.0 6.5 C{ al o
8 o 2.3 1.8 0 0 0
9 o Y a0.1 1.8/ 30.7 o 0 0
10 o1 1.5 12.0 0 [} 1]
11 0 1.3 2.2 0 ) o
12 [ 1.2 1.8 [¢] o ]
13 [ hl.2 1.1 219.7. 0 Qo 1]
14 o] 11.1 1.0 15.3 1 0 0
15 P! 9 6.3 o1 ) 0
16 ) .8 1.9 21 o 0
17 (o] h,1{ » b40 ‘.9 1.2 <1 [ 0
18 o a.) .9 -8 0 [¢] 0
%g .1 * .8 .6 0 0 0
el h.1l .8 4 el o o
21 .1 398 7 .3 [ 4 [
22 .1 260 .6 3 [+ [+] o
25 o1 109 N .3 0 0 0
24 . L 65 .5 .2 o o .1
25 5 a.l| 57 .5 .2 [ 0 .1
26 o1 48.6 4 .1 o1 [¢] 1
27 o1 46.2 4 ol 2 (o] o1
28 .1 47.4 4 ol 2 [+] o1
29 2.l h.2 54.0 .4 .1 .2 [4 ol
30 a.l 8.3 24.1] 3 3 ol [+ <l
31 a.1] b.4 - o4 - .1 4 -
Second- 1 1 Run-off in
Honth foot-days Max M ear acre~feet
0CtODBI s e teeesssrorascsncsrssssssssacsanes 1.8 0.1 0 C.06 5.6
Novembser... sevennan - - - - -
DeCOMDe e s esvectstssecrcsccnsanensanaanans - - - - -
Calendar year sesesrcssertssesaerane - - - - -
Jammry...........‘....................... - - - - -
3 - - .12 7.3
1,355.8 598 - 48.1 2,680
02. 18.6 8 3.30 3
101.9 30.7 o1 3.40
.0 .2 ] .06 4.0
7 ol ) 02 1.4

September....... o7 1 [+] 02 1.4

Water year - - - - -

a No gage-height record; discharge estimated or interpolated.
b Stage-discharge relation affected by ice.
h Computed from staff-gage reading.
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Frenchman River at international boundary
(International gaging station)
Location.- Water-stage recorder, lat. 49°00', long. 107°18', at international boundary,
at north edge of lot 3, sec. 6, T. 37 N., R. 34 E., Montana meridlan.
Drainage area.- 2,020 square miles.
Records available.- April 1917 to September 1940 (no winter records most years).
Extremes.- Maximum discharge observed during year, 2,500 second-feet Apr. 26 (gage helght,
11.29 feet), from rating curve extended above 1,400 second-feet; no flow at times.
1917-40: Maximum discharge, 5,440 second-feet Mar. 29, 1925 (gage height, 13.12
feet, site and datum then in use); no flow at times.

Remarks.- Records good except those above 1,400 second-feet, which are fair. Many diver-
sTons 1in Canada.

Coo?ration.— This station 15 one of the international gaging stations mainteined Jointly

y the United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled Jointly with the Dominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.1 h0.5| h22.2(1,820 22.8 34.7 16.4 0.4
2 .1 a.5{ al5.4|1,340 21.6 24.7 24.7 3
3 o1 8.5 h8.7| 693 22.8 19.7 31.9 5
4 o] h.5 a7.8| 346 45.9 19.0 14.0 4
& o a.6 h6.9( 1s0 58 17.9 9.0 3
] [+] h.6 ab.4| 123 59 26.9 e.7 o3
7 ] &.6 a5.9 93 4.2 26.9 9.6 .2
8 [o] h.7 h5.3 70 272 24,7 7.2 2
9 0 8.7 a26.8 58 459 23.4 4.6 W1

10 [¢] a.6| h48.3 45.9| 553 21.6 2.7 .1
11 o] h.6} a62 40.3| 561 1s.4 2.3 .1
12 o a.6! h75 38.4] 434 17.9 2,0 o1
13 o h.6] al 33.8| 496 17.4 2.7 .1
14 [+] a.,6] a2s8s 29.7| 660 21.6 3.5 o]
15 [+] h.7} h395 26.9) BB63 18.4 3.5 o]
16 [¢] 2.8 32.8] 443 17.4 2.7 4]
17 ] a.9| h666 66 222 19.0 5.3 o
18 o hl.l| a770 47.1 81 20.9| + 6.1 o
19 o al.l| he7s 35.6 56 16.9 4.3 o]
20 o hl.1lkal,110 27.6 70 15.0 3.5 [}
21 o al.0] 1,340 22,8 70 15.0 2.7 o
22 [ hnl.0} 1,170 26.9 66 14.0 2.2 o
23 [ a.9| 1,340 25,3 68 14.5 5.6 o
24 [ a.8| 1,650 49.5{ 65 19.7 5.1 (]
25 [} h.7| 2010 49.5 s1 22.8 3.7 o
26 [ a.7| 2,460 48.3( 118 20.9 2.9 [
27 [] h.7} 2,230 47.1 93 25.4 2.3 [¢]
28 al.0 al.2| 1,790 a7.1| 48.3| 45.9 3.5 B
29 a7.0 nl.7| 1,770 41.2| 41.2| 3.4 2.9 4,1
30 h8. 5| 88.5] 1,910 29.7| 37.5] 247 2.2 4.8
31 h9.1) al5.3 - 23. - 19.0 1.6 -
Second- Run-off in
Month foot-days Maximum Minlmum Mo acre-foet
OCtOberecresrecvercsccvennsoaresas 25.9 9.1 o] C.e4 51
November. cesrnn - - - - -
December..cieeisrcocracresncscssrccsccanes - - - - -
Calendar year teetsersecraranasannas - - - - -
JBOUATYecsocseavrevcstssoseressocsvssrnsonese - - - - -
February..... . - - - -
. 46, 15.3 N 1.5 92
. 22,774.7 2,460 5.3 7S9 45,170
. 6,660.9 1,820 22.8 179 11,030
. 5,719.3 561 2l.6 191 11,340
. 682,77 45.9 14.0 22.0 1,350
A L TP . 199.4 31.9 1.6 6.43 396
Beptemberciiaecocessssssssoccccconcrssanss 12.1 4.8 o .40 24
Water year' ceseesvevecsesstenenen - - - - -

Pesk disehsrge.- June S {11 p.m.) 551 sec.-ft.
a Wo gage-ﬁ'a'g?ﬁt record; discharge interpolated or computed on basis of records for station below
h Computed from staff-gage reading.
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Frenchman canal near Saco, Mont.
Locatlon.- Water-stage recorder, lat. 48°36', long. 107°16', in NE{ sec. 27, T. 33 N.,
TR, 34|

E., 14 miles northeast of Saco.
Records avallable.- May 1928 to September 1940.

Remarks.- Records poor: Canal diverts from left bank of Frenchman River abovt 1 mile
above statlion for irrigation in Frenchman Valley.

Discharge, in second-feet, water year October 1939 to September 1940

Day| oOct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 [ 2.6 9.8 11 9.2 [}
2 [ 1.4 11 8.4 8.2 o
3 [ s 12 7.2 7.2 [
4 0 [ 10 7.5 7.7 0
5 [ 4] 10 14 9.6 o
6 [ (] 13 14 4.0 [}
7 [4 0 11 13 [ o
8 [ <] 13 14 1] o
9 0 o 12 15 [¢] [

10 [ o 5.3 14 4] 1}
11 [4 0 g9.2 14 0 ]
12 [ 0 gls 13 3.0 [¢]
13 1.8 4] g16 12 5.6 [
14 15 o g15 13 4,7 ]
15 0 Q g17 14 3.5 [}
18 ] 0 gl9 15 2.5 [}
17 o 0 17 15 1.8 [
18 0 0 13 14 1.2 Q
19 0 [ g8.2| 14 1.0 [
20 0 0 5.9 14 5 (<]
21 5.1 0 6.4 14 Q o
22 23 0 4.3 12 H [
23 14 o [ 12 .3 3.4
24 ] .3 8.8 13 Q 0
25 4 .8 16 13 Q 0
26 1.8 1.6/ 16 14 0 ]
27 1 3.6 18 14 0 [}
28 25 9.2 19 6.1 [ ]
29 22 9.2 17 5.6 0 0
30 13 9.6] 13 8.9 0 5}
31 - 9.8 - 10 0 -
Second~ Run-off 1n
Month foot-days Maximum Minlmum Mear acre-feet
. [ [ [+ [ [
. [ o o 4 [
seeeneranene 0 [4 [} 4 4]
Calendar year 193%.esvesvvserarnnrananas 998.6 - - - 1,980
JBNUAT Yo saeesooteosscscssoavesvansnsoanany o 0 4] 0 (o]
0 0 [ 0 0
0 0 o 0 0
135.7 25 0 4,52 269
48.3 9.8 ] 1.56 96
363.9 19 4] 12.1 722
378.7 15 5.6 12.2 751
70.2 9.6 Q 2.26 139
3.4 3.4 [ 11 6.7
Water year 1939=40.ccieeuerescnaeracanns 1,000.2 - - - 1,980

g Computed from graph based on staff-gage readings.
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Rock Creek at international boundary
(International gaging station)

Location.- Water-stage recorder and wooden control, lat. 48°59', long. 106°47', in SE}
sec. I, T. 37 N., R. 37 E., three-quarters of a mile south of international boundary,
2 miles upstream from Horse Creek, and 5 miles west of Barnard, Mont.

Drainage area.- 242 square miles.

Records available.- 1914 to 1915, March 1927 to September 1940. 1915 to 1926, at site
Just downstream from Horse Creek. Records prior to 1927 ¢ollected by Department of
Mines and Resources, Canada.

Extremes.- Maximum discharge during year, 421 second-feet Apr. 18 (gage height, 6.63 feet,
Tce present); no flow at times.
1927-40: Maximum discharge, 1,190 second-feet Mar. 25, 1939 (gage helght, 11.40
i’?et, from floodmark), from rating curve extended above 500 second-feet; no flow at
times.

Remarks.- Records good except those for perlods of lce effect or no gage-helgtt record,
which are falr. One small diverslion above statlon.

Cooperation.- This station 1s one of the international gagling statlons malntained Jointly

_'E"‘y The United States and Canada under the Boundary Waters Treaty. The records have
been collzcted and compiled jolntly with the Dominlon Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.2 28.5 3.9 0.6 2.3 0
2 3 #1.5 } 18.7 4.1 6 1.7 0
3 3 16.0 5.8 «5 1.5 0
4 .4 14.0 5.5 4 1.2 o
5 -4 17.0 4.9 .4 1.2 0
6 -4 34.4 4.9 N 1.0 ]
7 .5 bl1.5 24.3 4.4 3 8 0
8 .4 16.5 6.6 .2 .4 0
9 .3 14.5) 47.2 .2 .3 0

10 .3 12.2 8l 2 2 [

11 3 10.9 34.4 .2 2 o
12 o5 9.6 18.7 .1 .1 0
13 .6 e.4 13.0 o1 Q 0
14 6 v20.8 7.7 8.8 .1 o] 1]
15 6 b211 7.3 6.2 1] (4] o]

» bl.5
16 7 167 7.3 4.9 9 ) [

17 1.0 234 7.0 3.4 o] o o]
18 1.1 362 6.6 2.7 Q Q 0
19 1.1 345 6.2 2.1 o Q 0

20 1.2 279 5.8 1.7 0 o o

21 1.5 () 240 5.5 1.5 0 0 0

22 1.3 165 5.1 1.4 o} Q o

23 1.3 73 6.1 1.4 6 o [

24 1.4 36.8 4.9 1.3 .4 0 [o]

25 1.5 26.4 4.4 1.4 a.3 ) o

26 1.8 34.4 3.9 1.4 a.3 o] (1]

27 1.7 40.0 3.7 1.0 a6.2 (o] [

28 1.7 36.8 3.2 1.0| alS.0 o 0

29 1.8 29.2 2.9 .9 | =18.0 ] 21

30 1.8 29.9 2.9 .8 9.6 o .1

31 2.0 - 3.2 - 4.1 o -

N Second~- 1 mam 1 Run-off in
Yonth foot-days Max ¥in Yean acre-feet

OCtObers s veeerssotvsecnessonsassssnsennes 29.0 2.0 0.2 0.94 58

November... . - - - - -

Decemberc.coocseteassareasccsascaasocnanns - - - - -

Calendar year evsistesrectovescnrrne - - - - -
JANUATY s oecveresnnersanaeserosancansraans - - - - -
February.i.ceees. - - - - -

46.56 - - 1.5 92

2,339. 362 - 78.0 4,640
317.7 34.4 2.9 10.2 630
276.3 81 8 9.21 548
61.8 18.0 o 1.99 123
10.9 2. 0 .

September. , .2 g 0 gi 22.4
Water year setsscrens PR - - - - -

Peak discharge.- Juns 10 (3 a.m.) 118 sec.-ft.
¥ Winter Es%ﬁrge measurement made on this day,
t Fleld estimate of discharge made on this day.

a No gage-height record; discharge computed on basls of range of stage and weather records.
b Stage-discharge relatlon affected by 1ce.
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Horse Creek at international boundary

(International gaging station)

Location.- Water-stage recorder and wooden control, lat. 48°59', long. 106°50', in SE}
sec. 3, T. 37 N., R. 37 E., three-quarters of a mile south of international boundary,
in Montana, and 1% miles upstream from mouth'.

Drainage area.- 71 square miles.

Records available.- May 1914 to October 1917 and March 1927 to September 1940 in reports
of the Geologlical Survey. May 1914 to September 1940 in reports of Department of Mines
and Resources, Canada.

Extremes.- Maximum discharge during year, 253 second-feet Apr. 19 (gage height, 7.87
eet); no flow at times.
1914-40: Maximum discharge observed, 1,040 second-feet Mar. 30, 1925 (gage height,
10.85 feet); no flow at times,

Remarks.- Records good between 50 and 140 second-feet; fair above and below. No diversions.
Cooperation.—- This station is one of the international gaging stations maintained jointly
% The United States and Canada under the Boundary Waters Treaty. The records have

been collected and compiled Jointly with the Dominion Water and Power Bureau, Department
of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 a0 Q 2.2 a0.l [}
2 a0 ] 1. a.l o
3 a0 0 7 a.l 0
4 a0 0 6 8.l [
5 ad 0 4.0 a.l )
6 a0 0 4.4 a.l o
7 a0 0 1.5 a.l 0
8 a0 0 1.1 £6.6 0
9 0 0 7| £56 0
10 L] 0 5 40.5 0
1n Q 0 5 13.9 0

12 [¢] 4] 4 4.7 o

13 0 Q 4 2.3 4]

14 0 0 -3 1.0 0

15 0 o] 3 -7 [

16 -1 4.0 ] «5 0

17 [+] 46.0 3 4 0

18 ] £109 .2 -3 0

19 Q0 195 2 .2 0

20 [} 114 .2 1 0

21 [} 104 3 .1 0

22 [ 56 3 2 -9

23 0 26.2 2 2 1.4

24 [¢] -7 -2 2 3

25 ) 5.6 .2 el .1

26 [+] 13.9 1 0 e}

27 ) 9.7 £.1 0 0

28 o] 10.4 8.l 0 0

29 0 7.9 8.1 0 0

30 .1 6.3 a.l 0 [}

31 1 - 2.1 - -

Second- Run-off in
Month foot-days Maximum Minirum Mean acre-feet

OCEODBr s sesssnsoscesnroarnervcavsaosasanss 0.3 0.1 0 0.01 0.6

November. .. e - - - - -

DeCember...icveervertrctrorransnrsencnnas . - - - - -
Calendar year “esessevstretavenannan - - - - -

JANUALTeesvscovessosccnnens cetrscnvecenne . - - - - -

February..eceeves cen - - - - -

Marchecoocsces 1] 0

April. 717.% 196 0 23.9 1,420

May... 21.7 4.4 .1 .70 43

June. . 127.7 56 0 4.26 253

Julyeesveonons 0 0 0 0

Augustesensees . 4] [¢] (4] (4] 4]

September.eisrrerssre Mecevoerstonancsnanesn 2.7 l.4 0 .09 5.4
Water year eteerssenransenvennrran - - - - -

a No gage-helght record; dlscharge interpolated or extrapolated.
f Fraegmentary .gage-height record; dlscharge computed from partly estimated gage heights.
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McEachern Creek at international boundary

(International gaging station)

Locatlion.- Staff gage and wooden low-water control, lat. 49°00', long. 106°t6', 1n SWi
sec. I, T. 37 N., R. 36 E., a quarter of a mlle downstream from east fork, half a mile
south of international boundary, and 7 miles north of Thoeny, Mont.

Drainage area.- 160 square miles.

Records available.- March 1924 to October 1926, and March 1927 to September 1940 (no winter
Tecords for most years). May 1914 to October 1923, at site on McCoy's Rench, in SWi
sec. 6, T. 1, R. 7 W., third meridian, in Saskatchewan. Records priocr tc 1927 collected
by Department of Mines and Resources, Canada.

Extremes.- Maximum discharge observed during year, 572 second-feet Apr. 18 (gage helight,
N eet); no flow at times.
1924-40: Maximum discharge observed, 2,050 second-feet Mar. 23, 1939 (gage height,
11.12 feet, from floodmark}, from rating curve extended above 1,200 secord-feet; no

flow at times. .
Remarks.- Records fair except those for period Mar. 30 to Apr. 18, which are poor. No
versions.

Cooperation.- This station is one of the international gaging stations maintained Jointly
Ey,tﬁ'e'U‘nlted States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled jointly with the Dominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, water year O 1 1939 to September 1940

Day| Oet. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 8] 0 a37.2 0.2 a0.2 . ao0.l
2 o] 0 830.2 a.2 2 a.l
3 [ [ 23.2 a.2 a.2 a.l
4 o 0 11.6 .2 a.2 .1
& 0 1] 24.4 a.2 a.2 a.l
6 0 0 a20.0 .2 a.l .1
7 0 [ 15.5 a.5 a.l a.l
s [ [ 10.0 .8 .1 [
9 0 0 7.0| 222 a.l 0
10 0 o 4.1| 349 a.1 0
11 [ 0 a2.8 74 a.l 4
12 [ 0 1.4 39.9 a.l 0
13 o b.1l al.l 22.0 a.l 0
14 3 b.7 .8| 11.6 a.l 0
15 0 bl.3 .5 7.0 -1 0
16 0 113 a.5 ab.1 a.l 0
17 [ b224 a.4 a3.2 .1 0
18 0 494 .4 1.3 a.l [}
19 0 496 a.4 .9 a.l 0
20 0 262 a.4 a.7 a.l 0
21 0 351 -4 a.5 1 0
22 0 201 8.4 a.d .1 0
23 0 79 .3 a.4 0 0
24 0 41.3 a.3 a.3 0 0
25 0 2s.0 a.2 a.3 0 0
26 0 61 a.2 3| a0 0
gg 0 170 .2 a.2 .5 0
o [ 120 .2 .2 .2 o
§0 0 69 a.2 a.2 a.l 0
2 b.l 44.1 .2 .2 a.l [
3. b.l - a.2 - .1 o
Second~ {mum . Run-off in
Yonth foot-days Waximun Min Hera acre-feet
October.... 0 [} ] ] [}
November. - - - - -
December. - - - - -
Calendar year - - - - -
JaNUATY.cvecocrrocrrecrorcancans sosceancen - - - - -
February... cesene - - - - -
Chevrernenonssoroaonenvensen . .2 .1 0 0 .4
S T . 2,755.5 496 0 €1.8 5,470
. 194.7 37.2 .2 6.28 386
742.2 349 .2 4.7 1,470
5.; 5 g .12 7.3
. .1 .0 B
Septemberieivesrracrcsresarsccosacocrnenns [} 2 %4
Water year cesesecerssacissannnan - - - - -

a Ko gage-helght record; dlscharge interpolated, extrapolated, or based on probatle shape of re-
cesaion curve.
b Stage-discharge relation affected by ice.

430537 O - 42-7
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Redwater Creek at Circle, Mont.

Location.- Chain ga%e and sharp-crested weir, lat. 47°25', long. 105°35', in NE} sec. 15,
. ., R. 48 k., at highway bridge, an eighth of a mile upstream from Horse Creek
and half a mile south of

Records available.- April 1929 to September 1940.

Extremes.- Maximum discharge observed during year, 9.5 second-feet June 8 (gage height,
. eet); no flow at times.
1929-40: Maximum discharge not determined; maximun gage height observed, 14.33
feet July 4, 1938; no flow at times.

Remarks.- Records poor. Some water diverted above station for irrigation. Gage read
—once or twice daily.

ircle.

Discharge, 1n second-feet, water year Octob 1939 to Septemb 19840

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Moy June July Aug. Sept.
1 0.2 4] 0.1 O o 0.1 0.1 0.9 0.2 0.1
2 3 [+] .1 <] .1 [} 4 1.2 4 o1
3 4 (4] -1 b0 0 s} -6 .8 4 .1 0.1
4 -4 [+] [+] bO 0 2 .9 +5 1.8 .1
5 3 [s] [} O .1 0 2.1 1.2 1.2 .1
6 .5 [ 0 0 .1 0 2.4 -] 1.1 2.3
7 -6 [+] [+ o v) .1 N 1.7 1.0 2
8 -5 [+] o [+] .1 .2 1.0 1.2 9.5 2
9 .3 o] .1 ] .1 .2 1.0 +6 6.5 -1
10 4 0 el [¢] o 3 .9 1.0 5.0 2
11 o4 o .1 [+] (4] 2 3 .9 4.2 .1
12 -4 4] .1 [+] v) 2 7 1.2 2.3 1
13 4 [} .1 [+] .1 4 -4 o7 1.6 .1
14 .4 .2 0 0 ] 4 -8 -2 -9 -1
15 -4 .4 4 b0 0 .5 -8 -5 7 -1
16 5 4 .1 b0 0 1.4 1.2 ] .7 .1
17 2 2 .1 v0 [s) 1.2 1.0 6 o7 o1
18 0 .4 .2 9] 0 1.6 «6 - 5 .l
10 0 -4 .1 [ 0 .8 4 .6 .4 .1
20 <] .5 .1 0 0 .6 .4 .6 -2 .1
21 4] 6 .1 ] 0 ) 3.3 .6 .3 .1
22 .1 .4 .1 W1 o1 3 4.3 3 4 o1
23 0 3 1 o [s) 2 6.4 -6 .2 .1
24 .1 .4 1 [+] 0 -3 4.8 5 .1 [}
25 .1 .6 o1 o ) .1 4.0 .4 .1 .1
26 [+] -5 .1 .1 ) .2 3.4 4 ol .1
27 [} 5 W o .1 0 1.9 3 1 o1
28 3 5 b0 [} 0 3 1.5 [+] .1 o1
29 0 .4 b0 .1 .1 -4 1.8 0 .1 2
30 (4] .1 -2 - 1.2 1.5 1.0 .1 5
31 4] - b0 [+] - .6 - .4 - o
Second- 1 Run-off in
Nonth foot-days Maximum Min Mean acre-fest
Oetober.... 7.1 0.5 [+] 0.23 14
eren 6.8 .6 0 23 13
December........ 2.1 .2 [+] .07 4.2
8,949.2 1,810 4] 24.5 17,750
5 2 0 .02 1.0
.9 .1 0 <03 1.8
11..6 1.6 o 37 23
49.3 6.4 o1 1.64 98
20.8 1.7 [} <67 41
40.9 9.5 .1 1.36 81
5.9 2.3 0 .19 12
.1 .1 0 . 003 -2
BOPLOMDOT e s asesscrrersrsoscocssrsncsrane o 0 o o
Water year 1939~40.....cc0ttueecnctecaans 146.0 9.5 0 <40 289

b Stage-dlscharge relatlion affected by lce.




POPLAR RIVER BASIN 01

Middle Fork of Poplar River at international boundary
(International gaging station)

Location.- Water-stage recorder, lat. 49°00', long. 105°42', in SEf sec. 6, T. 37 N., R.
45 £., half a mile south of lnternational boundary, halr a mile upstream from Coal
Creek and 20 miles northwest of Scobey, Mont.

Drainage area.- 381 square miles.
Records available.- March 1931 to September 1940 (no winter records most years).

Extremes.- Maximum discharge during year, 866 second-feet Aug. 2 (gage helght, 5.56 feet);
minimum dally discharge recorded, 0.1 second-feet Oct. Bu%o, 12-14, July £-19.
1931-40: Maximum discharge, 1 910 second-feet Mar. 21, 1939 (gage height, 8.78
feet), from rating curve extended above 600 second-feet; no flow at times.

Remarks.- Records good except those between 25 and 200 second-feet, which are falr, and
tThose above 200 second-feet, which are poor.

Coogeration.- This station 1s one of the international gaging stations maintzined jointly
e United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled jointly with the Dominion Water and Power Buireau, Depart-
ment of Mines and Resources, Canada.

Discharge, 1n second-feet, water year October 1939 to September 1940

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.2 27.4 7.0 0.2 10.3 0.2
2 .2 23.1 9.4 2] 383 -2
3 .2 #1.3 20.5 10.3 .2 154 2
4 .2 17.0 9.4 .2 54 .2
] .2 32.2 7.0 .1 29.8 .2
] .2 47.3 6.3 .1 19.9 2
7 .2 b1.0 5.1 1l 16.0 .2
8 .1 ¢ b0.5 40,2 20.4 .1 12.1 2
9 .1 31.4 47.3 .1 10.3 2
10 .1 23.7 40.2 .1 9.0 2
11 .2 19.2 37.0 o1 7.4 2
12 .1 16.5 21.s8 .1 6.3 .2
13 .1 b35.4 15.0 13.9 .1 5.1 -2
14 .1l b443 14.4 9.0 .1 4.4 2
15 -2 / b4l6 13.4 6.3 1 4.1 2
16 .2 153 13.0 4.6 .1 3.4 2
17 .2 78 12.56 3.7 .1 3.4 .2
18 .2 59 12.5 2.9 .1 3.2 .2
19 .2 (%) 54 11.2 2.2 .1 2.7 .2
20 .2 45.5 11.6 i.e 12.3 2.0 .2
21 -2 37.0 10.8 1.7 11.6 1.2 2
22 .2 39.4 9.0 1.7 5.1 .© 1.0

25 .2 \ bl.0 31.4 8.2 1.7 2.9 .6 1.0

24 .2 26.6 7.0 1.2 1.2 -6 -6
25 .2 21.8 5.9 .9 .6 «6 +3

26 .2 25.8 5.1 .6 .4 .5 -4

27 .2 41.9 5.1 .4 .7 .4 1.7

28 .5 52 5.1 3 1.4 3 1.7

.8 38.6 5.1 .2 12.5 .2 1.6

30 +8] 30.6 4.9 .2 12.5 .2 2.0

31 -8 / - 5.1 - 19.2 .2 -

Second- Run-off 1in
Month foot-days Maximum Minimum Mean gore-feet

OCLODOr e s canasssosonessonsasscravsnnnannes 7.7 0.8 0.1 C.2s 15
November... csreerisrscanrnoas .o - - - -

DOCOMDOr c «cvsassascssrssssronarsorsarssonse - - - - -

Calendar year terteesesseresrsnereann - - - - -

JEANUAL e cassoavesserterosssosorsnsnovscnns - - - - -

FObrUArY . scsvesessesesccsrsarssnsrs - - - - -

MAPChssssessoncesssrosscssanvessennes 23.5 - - »76 47
Aprilessccacessossacnane 1,641.0 443 - 54.7 3,260
May‘............ 525.4 52 4.9 16.9 1,040

274.5 47.3 .2 9.15 544
82.7 19.2 .1 £.67 164
lugus: e 745.0 383 .2 24.0 1,480

Septomber...-.---.-....................... 14.4 2.0 2 .48

Water year essesvesareesnensaenne - - - - -

o Peak dlscharge.~ Apr. 14 (7:30 p.m.) 656 sec.-ft.; June 9 (10 a.m.) 54 sec.-ft.; Aug., 2 (7 a.m.)
66 86C.-Tt.

# Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.



92 POPLAR RIVER BASIN
Poplar River near Bredette, Mont.

Location.- Wire-weight gage, lat. 48°25', long. 105°12', in SWi sec. 27, T. ¥1 N., R. 50
< miles southeast of Bredette, 12 miles upstream from West Fork, and 24 miles
north of Poplar.

Drainage area.- 2,840 square miles.
Records avallable.- March 1934 to September 1940.

Extremes.- Maximum discharge during year, 3,920 second-feet Apr. 14 (gage height, 9.7
Test, from floodmark); minimum observed, 5.0 second-feet Sept. 8 (gage height, 4.88
feet).

1934-40: Maximum discharge observed, about 11,800 second-feet Mar. 24, 1939 (gage
height, 12.60 feet, reading at peak of flood), from rating curve extended above 4,000
second-feet; no flow at times.

Remarks,- Records fair except those for periods of ice effect or no gage-height record,
Which are poor. Some diversions above station. No storage. Gage read once daily.

Discharge, in second-feet, water year October 1939 to September 1940

Lay| Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 8.2 12 b10 210 44 35 102 7.0
2 8.2 12 7.6 196 44 35 79 7.0
3 9.4 10 blo b20 176 46 35 61 8.0
4 1 12 b13 157 50 32 48 7.0
5 1 12 bl6 179 10 30 42 6.0
6 9.4 12 18 50 200 35 25 127 6.0
7 9.4 12 18 200 a35 23 111 6.0
8 9.4 12 18 200 2120 21 97 5.0
9 9.4 12 20 19 234 19 7 6.9

10 9.4 12 15 190 207 32 61 6.0
bS50
11 10 12 15 163 160 29 54 6.0
12 10 12 15 b150 144 124 24 48 6.0
13 10 12 15 400 130 104 20 39 6.0
14 10 12 15 2,140 119 86 14 31 6.0
15 10 12 15 2,480 119 73 14 26 6.0
16 10 12 20 2,630 109 69 14 25 6.0
17 12 12 20 1,690 94 56 13 21 6.0
1s 10 12 26 #b75 842 86 46 11 19 6.0
19 10 12 20 665 82 44 34 17 6.0
20 10 12 16 570 82 40 26 15 7.0
21 11 12 13 632 3 57 20 14 7.0
22 12 13 b8 665 69 51 18 14 8.0
23 14 13 - 540 66 42 18 12 5.0
24 12 7.6 - 405 82 36| a4 10 8.0
25 11 - 330 56 36 9.6 10 5.0
26 1 - bSO} ogs 50 36| 9.6| 10 14
271 11 blo - 261 46 34| 15 10 29
28 11 - 253 44 29| 585 12 31
29 n - 238 40 29| 458 10 34
30 11 _ - 232 40 29| 157 10 34
31 11 - - 40 - 127 5.8 -
Second- Run-off in
Month foot-days Maximum Minimum Mean acre-feet
October. 322.8 14 8.2 10.4 640
November 343.6 13 7.6 11.5 682
December 343.6 26 7.6 15.6 652
Calendar year secsesceneracrerassans - - - - -
JANUBT e seevocsvarosavosancororcasssorarns - - - - -
February.. - - - - -
L 1,525 - - 49.2 3,020
15,956 2,630 - 532 31,650
3,618 21 40 117 7,180
2,036 234 29 67.9 4,040
1,917.2 585 9.6 61.5 3,800
- een 1,222.8 127 8.8 39.4 2,430
September.cceerceasecescenones cee 306 34 5.0 10.2 607
Water year cestaseeraraeneenaanea - - - - -

# Fleld estimate of discharge made on this day.

a No gage-height record; discharge computed on basis of precipitation record at Opheim and
observer's notes.

b Stage-dlacharge relation affected by ilce.



POPLAR RIVER BASIN 93

East Fork of Poplar River at international boundary
(International gaging station)

Location.- Water-stage recorder, lat. 49°00', long. 105°25', in SWi sec. 3, T. 1, R. 26 W.,
Third meridian, in Saskatchewan, at international boundary, 16 miles north of Scobey,
Mont. Zero of gage is 2,411.02 feet above mean sea level.

Drainage area.- 256 square miles.

Records avallable.~ March 1931 to September 1940 (no winter records).

Extremes.- Maximum discharge during year, 953 second-feet Apr. 15 (gage height, 9.60 feet,
TCe present); no flow at times.

1931-40: Maximum discharge not determined, occurred Mar. 22, 1939 (gage height,
12.40 feet, ice present); no flow at times.
Remarks.- Records poor.
Cooperation.- This station is one of the international gaging stations maintained jolntly
y the United States and Canada under the Boundary Waters Treaty. The records have been

collected and compiled Jointly with the Dominion Water and Power Bureau, Department of
Mines and Resources, Canada.

Discharge, in second-feet, water year October 1939 to September 1940

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.3 \ 13.2 5.3 4.4 10.6 2.5
2 2.2 12.3 5.3 4.3 | £16.9 2.2
3 2.3 13 . 11.7 5.3 4.3 £95 2.0
4 2.3 10.6 4.9 3.9 5. 1.9
5 2.3 13.8 5.1 5.9 3.0 2.1
] 2.1 6 12.6 5.9 5.6, 23.2 2.2
7 2.0 15.4 5.3 3.8 18.8 2.1
3 1.9 \ b4 14.1 7.6 3.5 15.0 2.0
9 1.9 13.8 10.9 3.5 13.2 2.0

10 1.8 £12.3 9.8 4.1 10.9 2.1

1 l.8 £11.2 10.6 4.6 9.1 2.5

12 1.8 10.4 10.1 4.4 7.9 2.5

13 1.9 b25 9.3 8.8 4.6 6.7 2.2

14 2.5 b200 8.6 8.1 4.4 5.7 2.2

15 1.9 b750 8.1 6.5 3.9 4.9 2.2

16 1.7 350 791" 6.1 3.5 4.4 2.5

17 2.0 b6 85 7.4 5.3 3.3 4.4 2.3

18 2.2 66 6.9 4.9 3.2 4.4 2.0

19 2.2 #b5 67 7.1 4.7 3.6 4.4 2.1

20 2.2 3 42.4 7.4 4.3 4.1 4.1 2.1

21 2.5 37.0 6.9 5.3 3.1 3.8 2.2

22 2.5 27.6 6.5 5.1 2.7 3.6 9.1

23 2.7 21.6 5.7 4.7 2.6 3.5 8.6

24 2.7 20.2 5.5 4.6 2.9 3.6 8.1

25 2.5 5 18.2 4.9 4.6 3.5 3.5 7.4

?

26 2.6 16.8 4.7 4.6 3.9 3.6 6.7

EZ 2.6 16.4 4.4 5.1 4,9 3.8 6.5

3.2 16.e 4.5 4.9 9.1 3.6 6.1

29 2.6 15.0 4.1 4.7 9.6 3.2 6.1

S0 2.7 13.8 3.8 4.4 8.6 2.6 5.9
31 2.6 ) - 3.6 - 10.1 2.5 -

Second- Run-off 1in

Month foot-days Maximum Minlmum Me~an acre-feet

OCLODOr e soesseoccresrssssossorssvessasse 70.5 3.2 1.7 2.27 140
Novembers..s.,. cesan ceeee - - - - -
December..ccecveecesvesces veresacesasne - - - - -
Calendar year ceccescsccasrsssasseces - - - - -
JERUBLT e esecossesorsocsrenssrassrannansans - - - - -

140 - - 4.5 278

1,860.8 750 - 62.0 3,690

268.5 15.4 3.6 8.66 533

182.8 10.9 4.5 6.09 363

139.7 10.1 2.6 4.51 27

378.9 95 2.5 12.2 758

Septemberseceicscasceessscctccsosscavasnne 110.4 9.1 1.9 3.68 219
Water year cesisessesracsccsranas - - - - -

Peak discharge.- Apr. 15 (6 p.m.} 953 sec.~ft.; Aug. 3 (10 a.m.} 117 sec.~ft.
nﬁmﬁﬁrge measurement made on thiz day.
t Fleld estimate of dischargs.

b Stage-discharge relation affected by ice.

f Fragmentary gage-helght record; discharge computed from partly estimated gage heights.



94 POPLAR RIVER BASIN

West Fork of Poplar River at international boundary
(International gaging station)

Location.- Water-stage recorder, lat. 49°00', long. 106°22', in SE% sec. 5, T. 1, R. 3
W., third meridian, at international boundary at West Poplar River Canadian customs
post in Saskatchewan, 8 miles upstream from Roanwood Coulee, 11 miles nor*h and three-
quarters of a mile east of Opheim, Mont. Zero of gage 1ls 2,854.83 fest ahove mean sea

level.
Drainage area.- 141 square miles.
Records available.- March 1931 to September 1940 (no winter records).

Extremes.- Maximum discharge during year, 454 second-feet Apr. 19 (gage height,
86T), from rating curve extended above 120 second-feet; no flow at times.

3.59

1931-40: Maximum discharge not determined, occurred Mar. 23, 1939 (gaze height,

4.84 feet); no flow at times.

Remarks.- Records poor.

Coo erai.ion.— This station is one of the international gaging statlons maintained jointly
Ey the United States and Canada under the Boundary Waters Treaty. The retords have
been collected and compiled jointly with the Dominion Water and Power Burzau, Depart-

ment of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1939 to September 1940

Day] oOct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.1 8.2 0.7 0.2 1.5 4]
2 .1 5.5 7 2 1.2 o]

3 .1 *0.4 4.1 .6 it .8 0
4 .1 3.1 -6 2 .8 [+]
8 .2 3.9 & -2 .6 o
[:] .2 3.7 6 .2 +5 o
7 .2 3.9 N} .1 5 [
g .2 3.7 1.0 .1 .3 g
.2 3.1 1.9 o1 -3
10 2 y 0.2 2.5 2.4 1 .3 0
11 .2 2.3 2.4 -1 -2 4]
ie2 .2 2.0 2.0 .1 .2 0o
13 .2 2.0 1.5 .1 .2 [+
14 .2 1.8 1.1 .1 2 [+
15 .2 1.8 +8 .1 .2 4]
> 80.2
16 -2 1.5 .8 .1 2 4]
17 .2 1.5 6 .1 2 o
18 .2 b7.0 1.2 .6 .1 2 o
19 .2 D131 1.2 5 .2 1 o
20 .2 1.1 .4 . .1 [
21 .2 114 1.1 3 .1 o1 o
22 2 55 1.0 3 .1 .1 3
23 3 £19.2 1.0 3 .1 .1 .4
24 3 £10.2 .8 3 o1 .1 5
25 3 £6.9 .8 2 .1 .1 3
26 .3 £9.1 .7 .2 .1 o] .3
27 .3 11.8 .7 2 1.0 o -3
28 .3 13.2 N} 2 1.6 [+ .4
29 .3 11.3 N .2 2.6 [ 4
0 .4 13.8 ] .2 2.4 [+ .8
31 v - .6 - 2.0 o -
Second-~ Run-~off in
Month foot-days Maximum Minimum Mean acre-feet
October.eessessossocetceanrsrsasscrassnenne 6.9 0.4 0.1 C.22 14
DOCEIDET s + v v aereressssnnsenenenenanins - - - - -
Calendar year cetetisrtacrenracarann - - - - -
JANUATYeseecsersveccscaserevssscrsocssocan - - - - -
February...... - - - - -
Marchecececeosceceess teseresessestrsnes 6.2 - - 2 12
499.7 131 - 16.7 991
66.4 8.2 .6 2.14 132
22.8 2.4 2 .76 45
teesseeresennas 12.9 2.6 .1 .42 26
coiesrsea 9.1 1.5 Q 29 18
L o LT 3.4 -5 0 W11 6.7
Water year sersssavssserisesearns - - - - -

# Fleld estimate of discharge made on this day.

o4
a No gage-helght record; discharge computed on basis of fleld estimate of discharge Mar. 20 and

information from observer.
b Stage-discharge relation affected by ice.
f Fragmentary gage-height record; discharge computed from partly estimated gage helgh

ts.




POPLAR RIVER BASIN 95
West Fork of Poplar River near Richland, Mont.

Location.~ Wire-weight gage, lat. 48°48', long. 106°01', 600 feet south of rorthwest
corner of sec. 7, T. 35 N., R. 44 E., on Great Northern Railway bridge, & quarter of
a mile upstream from Dodson Coulee and 1% miles southeast of Richland.

Records available.- April 1935 to September 1940.

Extremes.- Maximum discharge observed during year, 840 second-feet Aug. 2 (gage helght,
Z.8B0 feet), from rating curve extended above 450 second-feet.
1935-40: Maximum discharge not determined, occurred Mar. 22, 23, 193¢ (gage height,
8.0 feet); no flow at times.

Remarks.- Records good except those.above 100 second-feet, which are fair, snd those for
periods of ice effect, which are poor. Gage read twice daily.

Discharge, In second-feet, water year Octob 1939 to Sep 1940
Day| Oct. Nov. Dec. Jan. Feb. Mar.<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>