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C. G. Paulsen.... - e Chief Hydraulic Engineer
J. V. B. Wells_ - - —- Chief, Division of Surface Water
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L.C. Crawford _______ ______ o Iowa City, Iowa
Robert Follansbee______ - e Denver, Colo,
D.D Lewis oo - Lincoln, Nebr.
R.E Marsh. Bismarck, N. Dak.
F. R. Newell - Boise, Idaho
P.R. Speer— o e St. Paul, Minn.
AH Tattle_ . ____ o ____ _- Helena, Mont.
J. B. Spiegel - - Engineer in Charge, Topeka, Kans.
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SURFACE WATER SUPPLY OF MISSOURI RIVER BASIN, 1948

8COPE OF WORK

This volume is one of a series of 14 reports presenting results of measurements of
stage and flow made on streems, lakes, and reservoirs in the United States during the
water year ending September 30, 1946. The work was begun in 1888 in comnnection with
special studies relating to irrigation, Measurements of the flow of streams and of the
stage and contents of lakes and reservoirs have been made at about 10,900 gaging stations
in the 48 States and also at many in the Territories of Alaska and Hewaii. In July 1948,
5,810 gaging stations, including those in Hawall, were being maintained by the Geological
Survey and cooperating organizations. Miscellaneous discharge measurements were made
during the water year at many other points,.

In the execution of the work many State and private organizations have cooperated,
either by furniehing data or by assisting in collecting data. Cooperation of the first
kind is acknowledged in connection with the description of each station affected; coope™-
ation of the second kind is acknowledged, under the heading "Cooperation,” in the intro-
ductory matter that precedeg the gaging-station records in each volume. In the present

volume, the eection on cooperation of the second kind appears on page 11.

. DEFINITION OF TERMS

The units in which etream-flow data are presented in this report and other terms usel
herein are defined as follows:

"Second~feet" 1s an abbreviation for "cubic feet per second." A second-foot is the
rate of discharge of a stream whose channel i1s 1 square foot In cross~sectional area ant
whose average veloclty is 1 fcot per second.

"gecond-feet per square mile"  is the average number of cubic feet of water flowing per
second from each square mile of area drained, on the assumption that the runoff 1s dis~
tributed uniformly both as regards time and area,

"Ruioff in inches" is the depth to which an area would be covered if all the water
draining from it in a given périod were uniformly distributed on its surface. It is used
for comparing runoff with raintall, 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 is equivalent to 43,660 cubic feet. 'The term is commonly used in commection
with storage for irrigation.

"8econd-foot~-day" is 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 runoff of 0,0372 inch from 1 square mile,

“Stage~dischargse relation" is an abbreviation for the term "relation between gage helght
and discharge."

"Control" is a term used to designate a feature downstream from the gage that'deterrines
the stage-diecharge relation at the gage. This feature may be a natural section, a reach
of the channel, or an artificial structurse.
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"Contents" 18 a term applied to the volume of water in a reservolr. It 1s computed on

the basis of a level pool and does not include bank storage unless otherwls: lndicated.

EXPLANATION OF DATA

The base data cullected at gaging stations consist of records of stage, measurements of
discharge, and general information used to supplement the records of stage and discharge
measurements in determining the daily flow., The records of stage are obtalned either from
direct readings on a nonrecording gage or from a water-stage recorder that gives a cqn~
tinuous record of the fluctuations. Measurements of discharge are made with a current
meter by the general methods outlined In standard textbooks on the measuremant of river
discharge. Typical structures Iin use at gaging statlons are shown in figure 1.

Rating tables giving the discharge for any stage are prepared from the 4‘'scharge meas-
urements. The application of the dally mean gage height to those rating tahles gives the
daily mean discharge, from which the monthly and the yearly mean discharge are computed.
If the stage~discharge relation is subject to change because of frequent or continual
change in the physical features that form the control, the dally mean dischrge is de-
termined by the "shifting~-control method,* in which correction factors baset on individ-
ual discharge measurements and notes by englneers and observers are used in applying the
gage heights to the rating tables. At times the stage-discharge relation fr a station
may be temporarily changed by the presence of aquatic growth or debris on the control,
For such times the dally mean discharge 1s computed by what 18 essentlally the “shifting-
control® method, described above.

At some gaging stations the stage-discharge relation is affected by backwater from
reservoirs, tributary streams, or other.sources, which necessitates the use of the "slope
method,” in which the slope or fall in a reach of the stream is a factor in the determi~
nation of discharge. Information requisite for determining the elope or fall is obtained
by means of an auxiliary gage set at some distance from the base gage. At some stations
the stage-discharge relation is affected by changing stage, and for them the rate of
change of stage is used as a factor in the determination of discharge.

At moet gaging 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, which makes it impossible to compute the discharge in the usual manner, Dis-
charge for periods of ice effect is computed on the basis of the gage-height record and
occasional winter discharge measurements, consideration veing glven to the available in~
formation on temperature and precipitation, notes by gage observers and eng'neers, and
comparable records of discharge for stations 1n the same or nearby basins, For those
stations at which the stage-discharge relation ifs affected by 1ce, the days included Iin
the periods of ice effect elther are indicated in the table by symbols refe-ring to a
footnote that stat;s this fact or are given in a general note following the table, The
days on which discharge measurements were made during or between periods of Lce effect,
shortly before the first period, or shortly after the last perfod are similarly indicated
by a footnote,

For most of the gaging stations on etreams in the area covered by this report the data
presented comprise a description of the station, a table showing the dailly discharge of
the stream, and a table of monthly and yearly discharge and runoff. Skelet’n rating
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A. SOUTH PLATTE RIVER AT SOUTH PLATTE, COLO.

B. NORTH PLATTE RIVER AT LISCO, NEBR.

C. NORTH POPO AGIE NEAR LANDER, WYO.

Ficure 1.—GAGING-STATION STRUCTURES.
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tables are published for all stations except those at which the daily discharge for the
greater‘part of the year was determined by the shifting-contrcl method, the slope method,
or other special methods.

The description of the station gives the type of gage, 1ts latitude and longitude as
determined from the best avallable maps, and information in regard to divergions that
decrease the flow at the gage, artificial regulation from pondage or storage, and the
accuracy of the records. Under "Average dlischarge®™ 1s given the average discharge for the
number of years indicated. It is given only for stations for which there are 10 or more
coﬁlplete years of record. Under "Extremes" are given the maximum discharge and gage height;
the minimum discharge 1f there is 1ittle or no regulation; the minimum daily discharge :f
there is extensive regulation (also the minimum diécharge if useful); and th9e minimm gage
height (unless it is of no importance). Unless otherwlse qualified, the maximm discharge
co.rresponds to the crest stage, obtained by use of a water-stage recorder or a nonrecord-
ing gage read at the time of the crest. Likewise the minimum dlécharge represents the
lowest stage, unless otherwise qualified., Selected peak discharges with the times of
their occurrence are given, below the table of monthly discharge, for some stations.® This
supplementary information is generally omitted for a station at which the drainage area of
the stream is less than 10 or more than 10,000 square miles or at which, on most days, the
peak discharge exceeds the mean discharge by less than 10 percent.

For stations equipped with water-stage recorders, except those on streams subject to
sudden or rapid fluctuation, ithe table gives the discharge corresponding to the daily mean
gage height., For stations subject to such fluctuation the daily mean gage height may not
indicate the true daily mean discharge, which must be obtained by averaging the discharge
for parts of the day or by using the discharge integrator, an instrument for obtaining the
dally mean discharge from a continuous gage-height graph and containing as a7 essential
element a curve representing the stage-discharge relation at the station. For stations
equipped with nonrecording gages, the table of daily discharge gives the discharge in
second-feet corresponding to once-daily readings of the gage or the mean of twice-daily
readings. For perlods of rapidly changing stage the dally mean discharge is determined
from gage-height graphs based on gage readings made once or twice daily or oftener, as
stated in the station description.

In the table of monthly discharge the column headed "Second-foot-days" gives the sum
for each month of the figures given in the table of daily discharge. The column headed
"Maximm" gives the maximum daily discharge, not the momentary discharge when the water
surface was at crest stage. Likewise, in the column headed "Minimum" the quintity given
1s the minimum daily discharge. The column headed "Mean" gives the average flow in cubic
feet per second during the month,

For most gaging stations on lakes and reservoirs the data presented comprise a descrip-
tion of the station and a monthly summary table of stage and contents. For some reservoirs
a table showing dally contents is given. A skeleton table of capacity at given stages is
usually gilven in the first report in which data for a station are published but is omitted

from succeeding reports.
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of the staze-
discharge relation or, if the control is unstable, the frequency of discharge measurem:nts
and (2) the accuracy of observations of stage, measurements of flow, and interpretatio? of
records.

The station description gives a statement in regard to the general accuracy of the
records. "Excellent" indicates that, in general, the error in the dally records is
believed to be less than 5 percent; "good," less than 10 percent; "fair," less than 15 per-
cent; and "poor," probably more than 15 percent., The records of monthly and yearly mewm
discharge and runoff are, in general, more accurate than the dally records.

Yield at some stations as indicated by monthly meens 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 flgures of "second-feet per
square mile" and "runoff in inches" are not published unless storage or diversion recomds
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 incident
to use and control. Evaporation from a reservoir 1s not included in the adjustments for
changes in reservoir contents, unless its inclusion is indicated. Figures of second-feet
per square mile and runoff in inches are also omitted 1f the dralnage area includes large
noncontributing areas or if the average amnual rainfall over the drainage area 1s less -
than 20 inches.

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

The table of monthly discharge presents in summary the distribution of the flow past the
station. The table of dally discharge affords opportunity for more detalled studies o® the
varlation in flow. As further observations in each succeeding year may be expected to
throw new light on data previously published, it should be borne in mind that such daty are
sublect to revision in succeeding water-supply papers.

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

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

2. South Atlantic and eastern (Qulf of Mexico basins (James River to.
Mississippl River).

3. Ohlo River Basin.

4. St. Lawrence River Basin,

5. Hudson Bay and upper Mississippl River Basins.

6. Missouri River Basin.

7. Lower Mississippi River Basin.

8. Western Gulf of Mexico basins.

9, Colorado River Basin.

10. The Great Basin.

11, Pacific slope basins in California.

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

13. Snake River Basin,

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

834259 0 - 49 -2
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Water-supply papers and other publicatlons of the Geological Survey contairing data on
the water resources of the United States may be obtalned or coneulted as expleined below.

1. Copies may be purchased at nominal cost from the Supsrintendent of Dociments,
Govermment Printing Office, Washington, D. C., who will, on application, furnish lists
glving prices,

2. Sets of the reports may be consulted in the livbraries of the principal cities in
the United States.

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

East of the Mississippl River:
Albanvi! N. Y., 528 Federal Building.
Ashe' ile, N. C., 220 Post Office Bullding.
Atlanta, Ga., 410 Grand Theater Building.
Augusta, Maine, Statehouse.
Baton Rouge, lLa., 124 Geology Bullding, Loulsilana State University.
Boston, Mass,, 939 Post Office Bullding.
Champaign, I11., 605 South Neill Street.
Crarleston, W. Va., 408 Union Building.
Charlottesville, Va., House G, Dawson Row, University of Virginia.
Chattancoga, Tenn., 442 Post Office Building.
Gollege Park, Md., 105 Engineering Building, University of Maryland.
Columbia, S. C., 207 Creason Bullding.
Columbus, Ohio, 404 Engineering Experiment Station, Ohio State Univerelty.
Harrisburg, Pa., 490 Education Bullding.
Hartforaq, 6onn., 203 Federal Building.
Indianapolis, Ind., 205 Underwriters Building.
Jackson, Miss., 208 Millsaps Building.
Knoxville, Tenn., 337 Post Office Bullding.
Louieville, Ky., 531 Federal Building.
Madison, Wis., 666 State Office Building.
Montgomery, Ala., 507 Post Office Bullding.
Morgantown, W. Va., 406 Mineral Industries Bullding.
New Philadelphia, Ohio, Muskingum Watershed Conservancy District Building.
Ocala, Fla, 304 Post Office Bullding.
Pittsburgh, Pa., 515 Plaza Bullding,
Raleigh, N. C., 908 CapltalClub Building.
8t. Paul, Minn., 1427 New Post Office Bullding.
Trenton, N. J., 228 Federal Bullding,
washington, D. C., Federal Works Agency Building.
Williamsburg, Ky., Kentucky Highway Bullding.

West of the Mississippl Rlver:
Albugquerque, N. Mex., 723 North Second Street.
Austin, Tex., 302 West Fifteenth Street.
Bismarck, N. Dak., 7 Eltinge Building.
Bolse, Idaho, 429 Federal Building.
Denver, Colo., 126 New Customhicuse.
Fort Smith, Ark., 6 Post Office Building.
Helena, Mont., 408 Federal Bullding,
Honolulu, Hawaii, 225 Federal Butlding.
Idaho Fails, Idaho, 204 Federal Building.
Iowa City, Iowa, 568 Hydraulic Laboratory, University of Iowa.
Lincoln, Nebr., 510 Rudge-Guenzel Building.
Los Angeles, Callif, 429-F United States Post Office and Courthouse.
oklahoma Cily, Okla., 535 State Capitol.
Pierre, 8. Dak., City Hall.
Portland, Oreg., 606 Post Office Building.
Rolla, Mo., Ramsey Building.
8t. Louls, Mo., 1004 New Federal Bullding.
Salt Lake City, Utah, 303 Federal Bullding.
San Francisco, Calif., 702 appraisers Building.
Santa Fe, N. Mex., 204 United States Courthouse,
Tacoma, Wash., 207 Federal Bullding.
Topeka, Kans,, 306 Federal Bulldln%.
Tucson, Ariz,, 210 Post Office Building.

A list-of the Geological Survey publications may be obtalned by applylng to the
Director, Geological Survey, Washington, D. C.

Prior to publication, records of discharge in provisional form for individual statlions
may usually be obtained from the district offices listed above.
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Early records of the flow of streams 1n -the Unlted States are published in the reports
1listed below. In many of these reports records for years earlisr than those indicated have

been included for some streams.

Stream-flow data for the years 1884-1901, 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.
1lth A, pt. 2 | Monthly discharge and deuorz-ptiu information 1884 to Beptember 1890.-
12th &, pt. 2 ....do 1884 to June 30, 1891
13th A, pte 3| »..edoas - | 1884=92.

14th A, pt. 2 | Monthly & 1858-93.
l..0000.4 { Deseriptions, mens ha!.ghts, « | 1893-04.
Toth 4, pt. 2 | Dosorintive intommation oni
B1l40...con0e Descriglions, meusurmm:s, gage heights, ratings, and 1895.
monthly dj.achnrga-
W1liveseeore [GBES NOLZNES . ceuacraaroosenansnenres Ceeeserieensaneaaees | 1896,
18th A, pt. 4 | Descriptions, neasnreuont N ratinga, and mont.hly discharge... | 1895-96.
W 15++¢.v+... | Descriptions, measurements, and gage heighta of streams 1867.

east of the Missiasippi luvar, and Missouri Rlver and
tributaries above Kansas River.

W 16.ieesvess | Doscriptions, measurements, and gage heights of streama west | 1897.
of the Mississippl Rivax-, except Missouri River and tribu-
tariea above Kansas River.

‘Ji%h A, pt. 4| Descriptions, measurements, ratings, and monthly discharge. 1897.

27+¢s.0e0.0 | Measurements, ratings, and gage heights of streams east of 1898.
the Hissiuippi ver, and Missouri River and tributariles.
W 28¢vas00s00 [ Mensurements, ratings, and gage heights of streams west of 1898.
:hei!ﬂ.saiulppi River, except Missouri River and tribu-
. aries.
20th A, pt. 4 | Monthly discharge...... seetvsarstetaranaviasttanrensarane 1898.

W 36 to 39... | Descriptions, nenauremanta, gage heights, and rm;ings........ 1889.

219t A, pt. 4 | Monthly Alschargesccccesveocscseceassensonssscsassasanassssss | 1899,
7 to 52... | Descriptions, measurements, gage heights, and ratings svesens | 1900,

226 A, pt. 4. | Monthly A1scharge.. cveeeeerresrentsossasarsossoasasnss veeess [ 1800,

W 65, 66..... | Desoriptions, measurements, gage heights, and ratinga

W 75e.ccaies. | Monthly Gi8chArge.cecreatstrseesroetsacsocssacastsasssssssnes | 1901,

Papers on surface water supply containing records from 1899 to date, grouped by yrars
and drainage basins, are listed by number on page 8. The data for any particular gaging
station will, in genseral, 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 3 are published in Water-Supply Papers 283, 303, 323, 353, 403, 433,
453, 473, and 503, which contain records for the Ohlo River Basin for those years.

The records at most of the stations discussed in these reports extend over a series of
years. Miscellaneous measurements at many polnts other than regular gaging stations have
been made each year and are published under "Miscellaneous dlscharge 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 119. ~

Each of the reports on surface water supply for the year 1939, 1ssued as Water-Sudply
Papers 871 to 884 (see table on p. 8), contalns, for the area covered by that report. a
summary of yearly discharge at gaging stations at which 10 or more complete years of
record have been collected, These summaries are available also as Separate reprints.
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PUBLICATIONS

9

Reports have been published that are compilations of records for various areas, usvally

a single State or dralnage basin. These reports contaln records previously published

(some of which have been revised), as well as scme records not contained in the annual

series of water-supply papers. The following table gives the mumbers and titles of tlese

reports, arranged alphabetically, some by States and some by drainage basins.

Reports containing compilations of recordu.of discharge by States and drainage basina

Report Period Wategagégply
STATE
Alabama, Water powers of, with an appendix on stream measurements in 1895-1903 7
Mississippi.
California, Water resources of, part 1, Stream measurements in Sacra- 1887-1912 2¢8
mento River Basin.
California, Water resources of, part 2, Stream measurements in San 1878-1912 26@
Joaquin River Basin.
california, Water resources of, part 3, Stream measurements in the Great | 1891-1912 3o
Basin and Pacific Coast river basins.
California, southern, Surface water supply of Pacific slope of..:ee..... | 1890-1918 447
California, Surface water supply of Sacramento River BasiN...veeecsiaene 1895-1927 597~8B
California, Surface water supply of San Joaquin River Basin....cssese. 1895-1927 636-D
California, southern, Surface water supply of Pacific slope basins in... 1894~1927 636~B
California, Surface water supply of minor San Francisco Bay, northern 1895-1927 637~A
Pacific, and Great basins in.
Colorado, Water Iresourcesd Of.sesteeeesesssrrssetrssscsossessasssasaassss | 1884=1900 74
Goorgla, Water resources of....eses 1895-1905 197
Massachusetts, Surface waters of..... 1845-1915 415
Nebraska, Surface water supply of..... 1894-1906 237
Oregon, Surface water supply of «cesveserescoanns 1878~1910 370
Texas, Summary of records of surface waters of ceess | 1898-1937 859
Vermont, Surface waters ofisievescenassrvnecnsanns .o 1875-1916 424
Washington, Summary of hydrometric dets In.....ec.... .+ | 1878-1919 492
Washington, Summary of records of surface waters of. ces 1919-35 877
Wisconsin, northern, Water power of ceceecesvesvens -+ | 1895-1905 158
Wyoming, Surface waters of, and their utilization.....eeeeeceeeranaienss | 1894-1921 469
DRAINAGE BASIN
Colorado River (Ariz., Colo., N. Mex., Utah, Wyo.; and 1ts utilization.. 1888-1914 395
Colorado River, upper (Colo., Utah), and 1ts ut11ization..eececssoscsss. | 1897-1927 617
Colorado River Basin (Ariz., Calif.,, Colo., Utah, Wyo.), Surface waters 1891~1938 917
at base stations in. .
Colorado River Basin (Ariz., Calif., Nev., N. Mex., Utah), Surface waters| 1888-1938 1048
at statlons on tributaries In lOWEr....visiieeconsisasnsssrcossenannnss
Columbia River Basin, upper (Mont., Idaho), Surface waters of 1898-1938 916
Great Salt Lake Basin, Water powers of.-..... 1889-1920 517
Green River (Colo., Utah, Wyo.) and its utilization... 1894-1926 618
Kennebec River Basin (Maine), Water resources of . 1890~1906 R
Milk River. See St. Mary and Milk Rivers...... . .es
Missouri and St. Mary River Basins (Mont.), Surface waters o; P, 1881~-1938 917
New-Kanawha River Basin (N. C., Va., W. Va.), Surface water supply of 1895-1920 536
Penobscot River Basin (Maine), Water resources Of.iecccssessevessen . 1904-9 27¢
Potomac River Basin (D« Cv, Mde, We VAs)etoeoeseenrooanans . .. | 1895-1906 199
Rlo Grande Basin {Colo., N. Mex., Tex.), Water resources of. ceveesas | 1888-1913 358
St. Mary and Milk Rivers (Mont., Canada), Water supply of............... | 1898=1917 491
8t. Mary River. 8ee 8t. Mary and Milk Rivers; Missouri and St. Mary
River Basin.
Sevier Lake Basin (Utah), Utilizatlon of surface water resources of..... 1889~1937 920
1890-1904 08¢

Susquehanna River Basin (Pa., Md.), Hydrography Of....cveecsececcascaree

Records of discharge have been published also in State reports.

Some of these are

not contalned in the publications of the Geological Survey or are revisions of recordf

previously published in its water-supply papers. The following table contains a 1list of

these reports.

State reports containing compilations of records of discharge

State Period Report

Isgued by

Alabama...s... | 1895-1915 | Pull. 17, Water powers of Alabems.........| Geological Survey of Alahama.

Arkansas...... | 1857-1928 | Stream~gaging Repte lesessesssscsssessssss | Arkansas Geological Surv y.
Colorado. 1881-1935 | Water resources of Colorado, Appendix 2, State Pl Commission,
Data on streem-gaging stations of Water Conservatlon Boawd,
Colorado.l State engineers
DOvsessasss | 1881-1938 | Water resources of Colorado, Appendix 3, .

vols. 1 and 2, Stream-flow data of
Colorado.

Connecticut... | 1900-1927 | Bull. 44, Water resources of Commecticut..| State Geologicel and Nat'ral

History Survey.

DOsevervens | 1912-33 6th biennial reportz.........‘...........- State Water Commission.

1907-19 Bull. 38, Water powers of Georgla....
1908-11 Water resources of Illinois........
1900-1934 | Streem~-flow data of Illinois...

1927-~30 Pub. 112, Surface water supply of Indiana.

1895~1906 | Bull. 16, Water powers of Georgla.... . | Geologlcal Survey of Georgla.

Do.
vess| Rivers and lLekes Commiss'an.
. ««: | Diviasion of Waterwasys.
1923-27 Pub. 72, Surface water supply of Indiana.. Depapgtmmt of Conservetion.

1873-1932 | Stream-flow records of IOWR..-«s~s-+seesss | State Planning Board.

DOverens 1873-1940 | Water~Supply Bull. 1, Summaries of yearly | Iowa Geologlcal® Survey.

and flood flow relating to Iowa streams.
DOsevenness | 1941-42 Water-Supply Bull. 2, Surface water
resources of Iowa.

1 Containa records of yearly dlacharge only.
2 Contalns records of monthly discharge in second~feet per square mile.

Do.
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State reports containing compilations of records of discharge=--Continued
State Period Report Issued by
Kangas...ss.- | 1996-1919 | Surface waters of KansaS+.«.sossesesessess | Kansas Water Comrtssion.
Doav . oo | 1919-24 seaeB0csscercncanne vesesssacensane . Do.
DOsessscss | 1024-28 Report of 'Divlsian ot w-u:- Resources. « | State Board of Agriculture.
1928-35 Stream~flow date of KansaS.reececececrorns Do.
1935«39 seesdOreancasccscsnssessanvectosscnnsnanes Do.
ckey « 1910-20 Surface waters of Kentucky.ssesesccessssss | Kentucky Geological Survey.
Loulsians.... | 1905=-38 Geol. Bull. 16, Surface water supply of Department of Corservation.
Louisiana.
Faine...e.s.. | 1887-1920 | 1ot annual report®.....eceeeeeceranceasas | Malne Water Power Commission.
192937 Flow data and draft storage curves for State Planning Commission and
ma jor streams In Maryland. Water Resources Commisslen.
DOesssssce | 1892~1943 | Bull. 1, Summary of records of surface Department of Oeology, Mines,
waters of Maryland and the Potomac and Water Resovrces.
River Basin.
Minnesota.... | 1909-12 Water-resouroes investigation of Minne- State Drailnage Commission.
sota. .
Missouri..... [ 1857~1926 Vo}‘i 20, 2d series, Water resources of Missouri Bureau of Geology and
ssouri. 8.
DOeeesecse | 1027=39 vol. 26, 2d series, Surface waters cf Missouri Qeological Survey and
Missouri. Water Resources.
Montanm...«+s | 1889-1911 | 5th blennial Teporte.ec.coetecssscracsssses | OFfice of the State Englneer.
DOecesessse | 1881-1938 | Special Rept. 10, vols. 1l~4, Water re- Montana Agricultural Experi-~
181 sources of Hnntm.rt Bu:ant B:aﬁ::n. P Iert
Nebraska.«... 94-1914 | 1st hydrographic Ireport..scceccssscccseecs eau o er Power, Irri-
grapht P gatlon, and Drs!.m.g’a.
DOesecsecs | 1614=28 24 hyd.rogrnph.‘le rqport.................... Do.
Few Hampshire | 1889-1922 1 and statistical report, vol. 122...| public Service Commission.
New Jersey... | 1892-1928 Bou 53, Surface water supply of New Degautm.lmt.:: Corservation and
ersey. Vel opame
DOsssssves | 192834 8pecial Rept. 5, Surface water supply of State Water Policy Commission.
Kew Jeraey.
Doceessoes | 103440 Special « 9, Surface water supply of Do.
New Jorsey.
New Moxico... | 1888~1025 { Surface water supply of New Mexico........| Office of the State Engineer.
Ferth Care- 1886~1923 | Bull. 34, Msohnrgasroeordu of FNorth Department of Conservation and
lina. Carolina streams. Development.
DOecscrees | 1889~1936 | Bull. 39, Duohu'se records of North Do.
Carolina streams.%
Do.v.veons | 1866-1945 | Hydrologic Data on the Reuse River Basin.. Do.
Do..ooens. | 1820-1945 Hygozosie Data on the Cape Fear River Do.
ain.
North Dakota. | 1919-21 Re ortodca Goveimr of Rorth Dekota on State chief engineer.
control.
DOseveesss | 18821938 | Surface water in North Dekot@cs-cccecscs.s | State Planning Brard.
Dossvseses | 1882~1944 | Supplement B, 4th biennial report.cecceccee stn?:nbihtzr Consnrvation
C ssion.
Ohf0ec.essoes | 1898-1921 | Pull. 73, Ohio stream flow, Part l........ ineer:. Expe~iment Station,
’ ! En%hm Bege Tniversity. ’
Do........ {1898-1944 | Bull. 127, Ohlo stream flow, Part Zeeeenen
DOesssonee | 100239 Bull. 200, Compilation of stream=-flow Depnrtmnt of Agriculture,
records of Ohio. . Division of Conservatlon
° and Natural Re-ources.
DOsassosss | 1898-1939 Bull 111, Ohio stream-dralnage sreas and | EBngineering Expe~iment Station,
flow-duration tables. Ohio State University.
Oregon.ss ..o | 1878~1514 | Bull. 4, w-tar resources of the State of Office of the Strte Englneer.
DOcrevsses | 101424 Bull. 7. 'Hlt.r resources of the State of Do.
Oregon
DOussecces | 1924=30 Bu%:; 8, bhtu- resources of the State of Do.
Docesarnes | 1030-36 Dt%i’ 9, Mor resources of the State of Do.
Pennasylvenia. | 1890-1911 Ropom‘}c of the Water Supply Commission of Water Supply Commission of
ennsylvania. Pennsylvania.
DOescvsses | 1928u32 streem- low records of Pemnsylvanlg.......| Department of Fo-ests and
Waters.
Rhode Island. | 1929-41 7th annual reportsseescsessscssrsossnssssa | Dopartment of Public Works.
Tennessee.ss. i874-1324 Bull. 34, Water resources of Tennes Lo S Department of Bdication.

o, Tand

Rappahanno.

York Rivar

Do
office of the State Englneer.
Do.

Do.
Virginia Geological Survey.
Virginia Conservatlon Com~
mission.

1927-42 Bull. 5, Surface water supply of Virginia Do
{James River Basin).
1927=42 Bull. 6, Surface water mpplg-of Virginia Do.
{Roanoke end Chowen River Basins).
1927=~42 Bull. 7, ﬂurfaca water supply of Virginia Do.
(New, Tennessee, and Big Sandy River
Basins).
Washington... | 1878-1933 | Bull. 5, Monthly and yearly summaries of Department of Comservatlon and
hydrometric data. Development.
Wisconain<... | 1888~1914 | 1st report of Railroad Commissicn of Wis- | Railrocad caniutun ef Wis~
consin to Legislature on water T8 consin.
DOsevassae | 1914-23 24 report of Rallroad Commission of Wis~ Do.
consin te Legislature on water powerse.
2 Contains records of monthly discharge in second-feet per square mile.
3 Contains reeords of weekly di!c\nrso-
“4 Contal of dally, weekly, and monthly discharge end yearly mean
scharge.
Note.~ In pddition to the records contalned in the reports listed above,

have 1ssued annual or biemnial reports in which are contained records of discharge:
Colorado, Comnecticut, Idaho,

ana, Kansas, Maine, Missouri, Montana, Nebraska,

the following States
California,
evads, New Mexico,

Kew York (also New York cxty Board of W-::‘E supply md eity of Rochester), lox-th Dekcta, Oregon,

Permsylvania, Rhode Island, Was!

on,
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The reports listed in the foregoing tables contain the customary records of disch=rge

collected during the systematic operation of gaging stations. Detalled informatlon on

the stage and discharge of many streams during major floods has been lncluded in spe-ial

reports on these floods published by the Geological Survey. The more recent of these

speclal reports also contain other pertinent hydrologic information and analyses and

compllations of data relating to earlier noteworthy floods. The following list gives the

numbers and titles of these reports:

Water-Supply
Paper

Title

The Passaic flood of 1902.

The Passaic flood of 1903.

Destructive floods in the United States in 1903.

Destructive floods in the United States in 1904.

Destructive floods in the United States in 1905.

The Ohlo Valley flood of March-April 1913.

Southern California floods of January 1916.

The Arkansas River flood of June 3-5, 1921.

The floods in central Texas in September 1921.

Some floods in the Rocky Mountain region.

The New England flood of November 1927.

Floods in the United States, magnitude and frequency.

The New York State flood of July 1935.

Flood on Republican and Kansas Rivers, May and June 1935.

Flood in La Canada Valley, Calif., January 1, 1984.

Ma jor Texas floods of 1935.

The floods of March 1936, part 1, New England rivers.

The floods of March 1936, part 2, Hudson River to Susquehanna River re<ion.
The floods of March 1936, part 3, Potomac, James, and upper Ohlc Rivers.
MaJor Texas floods of 1936.

Stages and flood discharges of the Connecticut River at Hartford, Conn.
Floods of Ohlo and Mississippi Rivers, January-February 1937.

Floods 1n Canadian and Pecos River Basins of New Mexico, May and June 1937.
Floods of December 1937 in northern California.

Floods of March 1938 in southern California.

Maximum discharges at stream-measurement stations through September 1974,
Hurricane floods of September 1938.

Flood of August 1935 in Muskingum River Basin, Ohlo.

Texas floods of 1938 and 1939.

Minor -floods of 1938 in North Atlantic States.

Floods of September 1839 in Colorado River Basin below Boulder Dam.
Flood of July 5, 1939, in eastern Kentucky.

Flood of August 21, 1939, in town of Baldwin, Maine.

Cloudburst floods in Utah, 1850 to 1938.

Floods in Colorado.

Texas floods of 1940.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a list of gaging stations for the area covered by thils

report at which records of daily discharge were collected during the water year October

1945 to September 1946 by agencies other than the Geological Survey. The records fov

these stations have not been published in the reports of the Geological Survey.

Records of discharge collected by agencies other than the Geological Survey

Stream

Location Period Collected by Remarks

Qlacier Creek.....|Near Estes Park, Colo....|1941-46 |Bureau of Reclamation.......|Unpublished.
Do.

Wind River..co.vsefoevedOunencccaninonnonse.]1941-46]....d0 ciucrsencenrccsnnnnns

Note.- The Soil Conservation Service of the United States Department of Agriculture has been
collecting records of runoff, beginning in 1938, from 28 areas near Hasting, Nebr.--1 of 3,470 acres,
1 of 2,040 acres, 1 of 481 acres, 1 of 414 acres, and 24 of about 3 acres each. These records are
in the files of the Soil Conservaticn Service.

COOPERATION

The work in the several States was done under cooperative agreements with the organlza-

tions listed below:

Colorado: Office of the State Engineer, M. ¢. Hinderlider; State Water Conserva-

tion Board, C. H. Stone, director.
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Iowa: Iowa Geological Survey, A. C. Trowbridge, director and State geologlst,
and H. G. Hershey, assoclate State geologist; University of Iowa Institu%e of
Hydraulic Research, F. M. Dawson, dean of College of Engineering, and Hunter Rouse,
director; Iowa State Conservation Commission, F. T. Schwob, director, G. L. Zlemer,
assistant director.

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

Minnesota: State Department of Conservation, Division of Water Resources and
Engineering, W. S. Olson, director.

Missouri: Missouri Geologilcal Survey and Wafer Resources, E. L. Clark, State
geologist; State Highway Department, C. W. Brown, chief englneer.

Montana: Office of the State Englneer, F. E. Buck; State Water Conse»vation
Board; city of Bozeman.

Nebraska: Department of Roads and Irrigation, W. G. Scott, State engineer,
through the Bureau of Irrigation, Water Power, and Dralnage, R. H. Willis, chief.

North Dakota: State Water Conservation Commission, J. J. Walsh, chiel engineer.

South Dakota: State Geological Survey, E. P. Rothrock, State geologist; State
Department of Game, Fish, and Parks, Elmer Peterson, director.

Wyoming: Office of the State Engineer, L. C. Bishop; State Planning and Water
Conservation Board, Gov. L: C. Hunt, president.

Financial assistance was furnished by the Corps of Engineers, United States Army, in
the operation of 102 gaging stations, of which 3 were in Colorado, 18 in Iowa, 20 in Kansas,
15 in Missouri, 14 in Montana, 6 in Nebraska, 7 in North Dakota, 16 in South Dakota, and
3 in Wyoming.

Assistance was furnished also by the Weather Bureau of the United States Department of
Commerce; the Bureau of Reclamation and the Office of Indian Affalrs of the United States
Department of the Interlor; and the United States Department of State.

Assistance In collecting records was rendered by the following organizations.

Jowa: Citles of Clarinda, Red Oak, and Sioux City.

Missourl: Kansas City, Sho-Me Power Cooperative, Inc., and Union Electric Co.

Montana: Montana Power Co.

Nebraska: Loup River Public Power District.

Records for some gaging stations were obtained and published as a part of the program
of the Department of the Interior for the development of the Missouri River Easin.

Full cooperation exists 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 international boundary certain stations are maintained
Jointly by the United States and Canada under the terms of the Boundary Water Treaty of
1909, and others are maintained _under a subsequent agreement between the two Governments.
The records {rom all these stations are obtained in such a manner as to make them equally
acceptable and available in either country. These statlons are herein desigrated "inter-

national gaging stations."
DIVISION OF WORK

The stream-gaging work was conducted by the water resources branch of the Geological
Survey, Glenn L. Parker, chief hydraulic engineer (until February 12, 1946) succeeded by
Cdrl G. Paulsen, and Joseph V. B, Wells, chief of the division of surface water (after
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September 17, 1946). 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 chief hydrographer; in Iowa (excgpt for Missouri
River at Sioux City), L. C. Crawford; in Kansas (except for Prairie Dog Creek near
Woodvuff), and for Republican River near Hardy, Nebr., Beaver Creek near Beaver City,
Nebr., and Sappa Creek near Beaver City, Nebr., H. C. Beckman (regional engineer); in
Minnesota, P. R. Speer; in Missourl and for Missouril River at Omaha, Nebr., and at
Nebraska City, Nebr., H. C. Beckman prior to February 6, 1946, and H. C. Bolon thereafter;
in Montana, A. H. Tuttle; in Nebraska (except for Missourl River at QOmaha and at Nebraska
City, Republican River near Hardy, Beaver Creek near Beaver City, and Sappa Creek nesr
Beaver City) and for Prairie Dog Creek near Woodruff, Kans., D. D. Lewls; in North ard
South Dakota and for Missouri River at Sioux City, Iowa, R. E. Marsh; in Wyoming, Robert
Follansbee; in Yellowstone Natlonal Park, T. R. Newell.

The records were reviewed and the manuscript prepared for publication under the di-
wection of B. J. Peterson, hydraulic engineer in charge, and F. J. Flynn, *assoclate engi-

neer, section of reports.
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MISSOURI RIVER MAIN STEM
Red Rock River at Kennedy Ranch, near Lakeview, Mont.

Location.- Water-stage recorder and timber control, lat. 44°39', long. 112°03', near
genter of sec. 2, T. 14 S., R. 4 W., at Kennedy Ranch, 4 miles upstream frcm Long
Creek and I4 miles northwest of Lakeview.

Drainage area.- 318 square miles.

Records available.- July 1936 to September 1946 (no winter records most years).

Extremes.- Maximum discharge recorded during year, 961 second-feet Apr. 21 (gsge height,
N eet); minimum recorded, 36 second-feet Aug. 8.
1936-46: Maximum discharge observed, 1,050 second-feet Apr. 28, 1937, from rating
curve extended above 200 second-feet; maximum gage height recorded, that of Apr. 21,
1946; minimum discharge, 1.5 second-feet Sept. 2, 1940.

Remarks.- Records good except those for July to September, which are fair. Nstural
~— storage in Red Rock Lake. Several small diversions above station for irrigstion.

Discharge, in second-feet, water year Octcber 1945 tc September 1946

Day| Oct. Nev . Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 77 95 43 - 730 384 125 47 44
2 80 88 41 - 697 375 122 45| 44
3 82 86 - 681 356 120 44 45
4 84 74 - 650 332 120 45] 44
S 86 100 - - 604 318 115 4 42
6 856 102 - - 588 304 100 43) 43
7 88 100 - - 572 276 100 42 44
8 91 84 - - 572 288 95 37 47

93 97 - - 5§57 280 86 38 50

10 93 86 - - 542 268 66 39 48

11 95 82 - - S$10 257 77 41 47

12 97 79 - - 465 264 80 42 46

13 97 77 - - 420 272 77 44| 46

14 100 74 - - 397 264 75 45| 46

15 100 72 - 730 387 238 75 45 46

16 102 70 - 604 362 214 69 44 47

17 102 &8 - 6§04 332 197 64 41 45

104 64 - 666 292 197 56 38 52

19 95 62 - 798 296 204 52 37

20 102 59 - 870 296 194 51 38 S1

21 91 56 - 924 288 188 51 37 50

22 95 56 - 924 322 179 S1 41 47

81 47 - 924 369 170 48 39 43

24 97 43 - 906 369 164 47 42 46

25 97 42 - 888 349 161 46 43 52

26 97 41 - 870 318 159 45 43 57

27 95 42 - 834 329 153 45 45 55

28 93 42 - 816 362 147 44 45 50

29| 93 42 - 798 406 1354 42 48 54

30 95 43 - 781 406 129 42 S0 62

31 97 - - - 394 - 45 47 -

Second- Runcff in

Mcnth foot—days Maximum Minioum Mean aore-feet
5,740

4,110
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Red Rock River below Red Rock Reservoir, near Monida, Mont.

Location.- Water-stage recorder and Cippoletti welr, lat. 44°39', long. 112°21', in SW}
86t 32, T. 13 5., R. 6 W., Jjust downstream from Red Rock Reservoir and 8 miles north-
west of Monida.

Drain: area.- 560 square miles.
ReEor‘gs;iava'iTable.- July 1911 to September 1918, May 1925 to September 1945.
Average dlscharge.- 16 years (1911-16, 1917-18, 1925-28, 1929-30, 1934-35, 1941-46), 159

—second-teet,
Extremes (regulated).- Maximum discharge during year, 732 second-feet May 9 (gage-helght,
N eet,; minimum observed, 15 second-feet Dec. 3 to Feb. 9 (gage helight, 0.24 foot).
1911-18, 1925-46: Maximum discharge observed, 2,500 second-feet May 15, 1933
(gage height, 5.40 feet), estimated release to prevent failure of dam; no flow at times.
Remarks.- Records good except those for periods computed from staff-gage readings, which
age Tair. Rlci)w regulated by Red Rock Reservoir. Some small diversions from tributaries
above reservoir. ’

Rating tables, water year 1945-46 (gage height, in feet,
and discharge, 1n second-feet
(Shifting-control method used Sept. 4-30)

Oct. 1 to Apr. 30 May 1 to Sept. 30
0.2 11 1.0 134 1.8 342
.4 33 1.3 201 2.0 415
.6 81 1.6 281 2.4 577
.8 95 2.8 754

Note.- Same as
preceding table
below 1.8 feet,

Discharge, in second-feet, water year October 1945tc September 1946

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Swt.
1 189 45 23 15 15 17 17 370 535 370} 275 259
2 187 45 23 15 15 17 17 499 539 363 275| 253
3 122 45 15 15 15 17 17 539 535 363 275 245
4 63 45 15 15 15 17 17 599 535 363 275 128
5 83 46 15 15 15 17 17 620 531} 363] 275 86
6 64 48 15 15 15 17 17 664 s23] 363 281 86
7 64 46 1s 15 15 17 11 686 514 356 278 86
8 63 46 15 15 15 17 17 686 510 358 278 84
9 58 45 15 15 15 17 11 709 498 349 278 84
10 58 45 15 15 17 17 17 686 486 349 278, 84
il 58 45 15 15 17 17 17 664 482 349 275 84
12 58 45 15 15 17 17 17 664 479 349 275 84

56 43 15 15 17 17 11 643 47 349 275 84

14 56 43 15 15 17 17 17 594 46 349 275 84
15 55 43 15 15 17 17 17 624 444 349| 275 84
16 55 43 15 15 17 17 17 599 439 349 275 84
17 55 43 15 15 17 17 19 577 427 349) 275 82
18 54 43 15 15 17 17 14 556 419 349 275 82

19 52 43 15 15 17 17 19 55§ 396 342) 275 82

20 52 43 15 15 17 17 19 535 392 342 273 82

21 50 43 15 15 17 17 19 523 392 281 273 84

22 50 43 15 15 17 17 21 531 404 281 273 84

23 48 43 15 15 17 17 23 531 431 281 270 a4

24 45 43 15 17 17 56 531 431} 281 270 84
25 43 42 15 15 17 17 99 535 427 281] 270 84
26 43 42 15 15 17 17 103 527 427 281 270 84
27 43 38 15 15 17 17 126 531 42 281| 270 84
28 43 43 15 15 17 17 187 535 40 , 281 270 84
29 43 33 15 15 - 17 234 539 37 28] 267 86
30 23 15 15 - 17 273 535 377 281 267 86
31 45 - 15 15 - 17 - 5564 - 279 264 -

Second- Runof™ in

Month foot-days | Maximum | Minimum Moz aore~*eet
Qotober.................... 3,920
November. . N 2,540
.......... 954

88,790

922

908

1,050

2,950

35,550

27,190

it 10,156 20,:8120

. . . 8,480 281 264 274 16,820

September........... 3,071 259 82 102 6,090
Water year 1945-46 60,018| 709 15 164 119,000

Note.- Discharge computed from staff-gage readings Nov. 27 to Apr. 26, June 30 to Aug. 5.
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Red Rock River near Dell, Mont.

Locatlon.- Water-stage recorder and concrete control, lat. 44°47', long. 112°43!', in
% sec. 20, T, 12 8., R. 9 W., half a'mjle downstream from Sage Creek and 4} miles
northeast of Dell.

Drainage area.- 1,420 square miles.
Records avallable.- June 1942 to September 1946 (no winter records).

Extremes (regulated).- Maximum discharge during year, 449 second-feet May 28 (gage height,
_B"Eﬂe_é_e 3 minimum recorded, 67 second-feet Apr. 5 (gage helght. 2.2 feet%.
1942-46: Maximum discharge, 1,480 second-feet June 9, 1944 (gage height, 4.85 feet);
1'f{‘romzf)‘atig‘glscurve extended above 600 second-feet; minimum recorded, 1.4 second-feet
ay 20, .

Remarks.- Records good. Flow regulated by Red Rock Reservoir. Diversions above station
or irrigation.

Disoharge, in second-feet, water year October 1945 to September 1946

Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 182 135 - 218 246 144 152 214
2 185 130 - 246 273 147 150 206
3 182 124 74 322) 262 162 150 210
4 135 121 69 344 256 188 157 218
5 121 128 70 383 2568 182 152 167
6 121 150 72 372 2486 173 135 1860
T 121 150 74 368 214 191 130 167
8 124 154 79 368 197 197 133 179
9 121 157 83 378| 191 185 147 176
10 130 182 79 378 173 182 154, 170
11 130 201 81 372 144 185 162 164
12 133 201 94 361 154 194 154 162
13 130 206 157 361 152 206/ 140 157
14 130 - 157] 344 140 214 140 152
15 119 - 218 322 128 201 140 150
16 90 - 262 317 124 191 140 147
17 85 - 262] 268 135 194 142 142
18 85 - 251 236 135 201 135 140
19 90 - 256 218 140 206 137 135
20 90 - 231, 208| 130 194 142 128
21 90 - 162 185 130 197 144 128
22 100 - 133 214 130 197 144 124
23 119 - 119 240 128 218 147 124
24 126 - 121 206 157 201 164 124
25 126 - 144 191 157 191 187 124
26 124 - 147 188 147 185 185 121
27 124 +156 147 182 140 191 210 137
28 124 - 157 284 142 167 210 147
29 124 - 170 339 140 154 218 150
30 124 - 182 262 140, 150 227 128
31 137 - - 240 - 1860 218 -
Seoond- Runoff in
Ilo:nth foot-days | Meximum | Winigum Vean acre-feet
Ootober........
November 1-13,.
December..........

Calendar year .................... .. - - - - -

Water year = ........ e - - - - -

t Result of discharge measurement.
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Beaverhead River at Barratts, Mont.

Location.- Water-stage recorder, lat. 45°07', long. 112°45', in SEX sec. 19, T. 8 S., R.
U W., 1 mile upstream from Barratts, 2 miles downstream from Grasshopper Creek, and
‘Si%tmila% ichgglr;west of Dillon. Datum of gage is 5,268.00 feet above mean sea level,

atum o '

Drainage area.- 3,000 square miles.

Records available!- August 1907 to September 1946.
Average discharge.\- 33 years (1907-11, 1914-31, 1934-46), 400 second-feet.

Extremes.- Maximum discharge during year, 1,140 second-feet May 29 (gage height, 2.60
T Te€t); minimum, 235 second-feet Feb. 9 (gage height, 0.83 foot).
1907-46: Maximum discharge observed, 3,640 second-feet June 19, 20, 1908 (gage
height, 6.0 feet); minimum recorded, 69 second-feet Jan. 30, 1938.

Remarks. - Records good except those for perlods of ice effect or no gage-height record,
Which are falr. Many diversions above station. Flow partly regulated by Red Rock

Reservoir.
Discharge, in second-feet, water year Octcber 1945 tc September 1946

Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 447 380 380 322 b28C 287 394] 424 752 438 342 385
442 380 368 322 b280 290 368 442 720 420 338 372
3 434 376 359 318 283 294 355 460 686 442 330 376
4 420 372 347 318 283 294 342 480 815, 460 338 376
5 376 376 355 318 b275 294 342 500 570 495 347 378
6 363 394 363 318 b275 298 351 535 545 a500 354 3683
7 363 394 363 310 275 298| 347 540 545 a500 322 389
8 359 363 351 310 b275 302, 347, 590 550, hslo 318 420
9 359 372 b335 298 b270 302 347 670 530 a550 318 407
10 355 394 315 b295 b265 306 342 681 490 a500 328 394
11 363 416 b300 b295 b260 310 330 642 470 ad70 334 89
1, 363 429 1295 b290 b260 310} 342 590 515 d480 338 385
13 363 442 b290 b290 b260 314 394 565 540 a510 330 376
14 355 442 b285 295 b265 314 452 550 Sio as30 318 376
15 355 447 b285 310 b270 302 480 530 460 a450 318 363
16 338 452 b28S 283 er2 02 525 $10 442 411 314 376
17 326 456 b285 294 272 302 560 485 434 402 308 442
18 326 442 b280 287 272 298l 575 434 458 402 302 460
19 326 452 b280 283 269 310 5 407 485 420 298 438
20 338 442 290 b280 272 s 575 402 500 407 298 420
21 334 420 300 280 272 347 540 398 495 389 306 402
22 338 411 b305 b285 272 351 470 434 490 385 308 394
23 347 389 5310 *287 272 359/ 420 525 485 385 308 380
24 355 402 b310 290 276 355 402 610 595 372 338 380
25 359 416 314 287 283 330 2406 570 615 355 342 376
26 359 418 314 283 283 338 a4l0 520 570 347 359 372
27 359 429 310 b280 *287 359, a415 535 530 376 368 372
28 359 *424 318 b275 287 411 420 810 365 383 389
359 424 330 b270 - 442 420| 1,110 475 338 368 394
30 368 424 326 270 - 447 416 1,030 442 330 389 402
31 380 - 322 b270 - 442 - 8 - 342 394 -

9,113 322 270 294 18.080

7,665 287 260 274 15,200

10,226 447 287 330 20,280

12,667 sS80 330 422 25.120

17,814 1,110 398 575 35,330

18,012 752 434 534 51,760

13,271 550 330 428 26,320

10, 308 394 298 333 20,450

11,744 460 363 391 23.290

Water year 1945-46 ............. e 142,354 1,110 260 390 282,400

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated or computed on basis of records fer Red Rock River
near Dell and Horse Prairie Creek near Grant.

b Stage-~discharge relatlion affected by ice.

h Computed from staff-gage reading.
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Beaverhead River at Blaine, Mont.

Location.- Wire-weight gage, lat. 45°23', long. 112°27', In SWi sec. 22, T. 5S., R. 7
W., at highway bridge at Blaine, 12 miles upstream from Ruby River ar’md 14 riles
northeast of Dillon.

Drainage area.- 3,630 square miles.
Records available.- August 1935 to September 1946.
Average discharge.~ 11 years.' 353 second-feet.

Extremes.- Maximum discharge observed during year, 900 second-feet May 30 = helght
3.97 feet); minimum observed, 33 second-feet Aug. 4 {gage height, il.ss é‘g:%) o

H

1936-46: Maximum discharge observed, 3,130 second-feet June 12, 1944 (gaée height,
6.76 feet); minimum observed, 7.0 second-feet May 25, 1940 (gage height, 1.30 feet).

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

versions above station for irrigation. (Gage read once daily. Flow partly regulat-

ed by Red Rock Reservoir.

Discharge, in second-feet, water year October 1945 to September 1946

Day] Oot. Nov. Deo. Jan. .| Feb. Mar. Apr. May June July dug. Sept.
1 514 492 558 471 b42s 410 536 181 796 140 70 al4s
2 514 492 602 471 b425 410 492 176 696 178 57 148
3 558 492 514 471 b425 410 471 140 648 173 43 148
4 558 514 514 471 b420 430 450 116 602 178 33 170
5 536 514 514 471 b400 430 450 102 514 334 35 450
6 514 536 536 471 b405 430 450 133 371 430 39 602
7 471 536 471 b405 410 140 334 471 40 648
8 471 536 471 471 b40S 430 430 170 280 450 38 648
9 430 492 450 471 b400 430 430 184 246 450 38 648

10 410 602 430 430 b395 410 410 315 230 514 240 648

1l 371 602 b410 b430 390 430 390 263 230 450 42 648

352 602 b390 b42S b390 430 390 230 230 536 40 602

13 8352 602 b380 b430 b395 430 390 199 214 536 38 602

4 352 602 b»370 b450 b410 430 410 199 199 514 56 602

15 298 802 b365 471 b420 430 410 199 178 514 66 602

16 a280 648 b360 471 430 430 450 164 153 536 70 602

1w 263 648 b350 450 410 430 471 214 130 514 74 796

18 263 602 b340 450 390 430 492 214 97 471 78 745

19 280 602 b335 450 390 430 492 153 72 az 696

20 280 602 b340 430 390 450 492 133 61 390 84 696

21 a290 648 b370 410 390 492 450 118 54 334 86 648

298 602 b400 410 390 492 410 118 54 280 86 648
371 558 b440 *430 390 471 390 153 57 214 113 602

24 315 558 b450 450 390 471 334 162 52 176 199 602

25 352 558 b460 450 410 471 315 199 a58 128 2199 558

26 352 602 b485 450 390 471 263 230 64 108 199 558

27 371 558 b470 450 *410 471 248 263 106 99 184 558

28 390 602 b470 430 410 514 214 390 178 84 164 558

29 390 *802 471 430 - 536 199 745 153 78 143 602

30 492 602 471 b40s5 - 536 199 900 146 74 140 602

3 514 - 450 b410 - 536 - 848 - 70 8143 -

Second- Runoff in
Month toot-days Maxioum Minimum Mean sore-feet
200

Qotober................. e e reiieea s 12,202 558 263 394 24,

e 2,719
September............ . . 16,783

Water year 1945-46 .............. errsaans 138,552 900 33 387 274,

800

* Winter discharge measurement made on this day.
a No gage-height record: discharge interpolated.
b Stage- discharge relation affected by ice.
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Jefferson River at Sappington, Mont.
Location.- Water-stage recorder, lat. 45°48'  long. 111°45', at bridge on State Highway
; half a mile north of Sappington and 5% miles upstream from Willow Creek.

Drainage area.- 8,980 square miles.

Records available.- November 1894 to August 1896 (gage heights only), September 1896 to
ovember T August 1938 to September 1946.

Average discharge.- 12 years (1896-98, 1902-4, 1938-46), 2,081 second-feet.

Extremes.- Maximum discharge during year, 6,600 second-feet May 31 (gage helght, 7.05
Te6C); minimum, 350 second-feet Agg. 23 (gage helght, 2.08 Jlgeet:).g € e
1896-1905, 1938-46: Maximum diseharge observed, 15,470 second-feet June 23, 1899
(gage height, 9.65 feet, site and datum then in use); minimum discharge, 134 secord-
feet Aug. 12, 1940 (gage height, 1.49 feet).

Remarks.- Records good except those for perlods of ice effect or no gage-height record,
;rﬁoIigﬁs are falr. Many diversions above station. Flow partly regulated by two reser-

Discharge, in second-feet, water year Octcber 1945 toc September 1946

Day| Oot. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sapt.
1{ 1,300| 1,340} 1,540 1,440 800 1,120 1,900 3,720{ 6,200 2,130 620 1,300
2 1,300 1,340 1,390} 1,440 900 1,140 1,900 3,550| 5,050| 1,960 614| 1,340
3} 1,30} 1,340{ 1,340 1,390 950 1,160 1,900 5,390( 4,500 1,900 620| 1,340
4 1,250 1,340| 1,300{ 1,300 950 1,130 1,850 3,310] 4,23 1,900 596 1,390
5} 1,250 1,340} 1,300 1,250 800 1,150{ 1,850 3,310 4,230 1,900 572| 1,480
6| 1,200 1,390} 1,300 1,150 850 1,200 1,850 3,470 4,230 1,900 538 1,540
7| 1,150} 1,390 1,300} 1,100 850 1,200 1,850 3,720 4,230| 2,020 495 1,740
8| 1,130| 1,440 1,200 1,050 850 1,160 1,850 3,830| 4,320{ 2,020 470! 1,960
9| 1,200( f£1,390| 1,150} 1,050 850 1,160 1,900 4,320 3,880 2,380 4551 2,020

10| 1,160 al,300 1,050 { 1,000 850 1,200 1,900 4,860 3,630{ 2,500 443| 2,130

11| 1,180 a1,350| 1,000| 1,000 850 1,200, 1,850 5,240] 3,390| 2,710 419| 2,070

1,120 | hl,440 950 1,000 850 1,250 1,800 4,860 3,310| 2,780 403| 1,900
1,100 | 21,500 850 | 1,000 850 | #1,200, 1,850 4,320 3,230 2,640 399| 1,800

14| 1,070 al,550 750 | 1,000 950 | 1,250| 2,070| 3,970, 2,920 2,440 395) 1,690

15 1,070 | 21,600 700 | 1,000 1,100 1,250 2,310 3,630 2,850{ 2,380 387 1,640

16| 1,080 | al,850 600 | 1,050 1,150 1,250 2,500 3,390| 2,640{ 2,250 387 1,590

17| 1,090 al,650 550 1,050 | 1,150 1,200{ 2,710 3,230 2,440] 2,070 383 1,800

18| 1,090 | £1,640 500 | 1,050 1,150 1,200 3,080 3,080 2,380{ 2,020 383 2,070

19§ 1l,080] 1,590 500 1,100} 1,100 1,200 3,390 3,080} 2,380 1,850 3715| 2,310

20| 1,080 | ¥1,590 500 | 1,200 | 1,100 1,250] 3,720| 3,150 2,190 1,740 368| 2,380

.

21 1,070 1,490 850 1,150 | 1,150 1,340 3,800 3,080 2,070 1,590 368| 2,380

221 1,090| 1,440 700 | 1,150 | 1,150 1,390f 3%,63%0| 3,080 1,980 1,440 361| 2,250

231 1,150} 1,49 8C0 1,150 | 1,200 1,390{ 3,150 3,310 2,020 1,340 358| 2,250

24| 1,200! 1,590 950 | #1,150 | 1,250 1,390 2,850 3,390 2,250 1,200 379 2,10

25| 1,200 1,490 1,150 1,050 | 1,300 1,39{ 2,710/ 3,720 2,710 1,040 423 2,070

26| 1,200 1,440 1,300 850 1,300 1,340 2,850 3,550 3,000 870 s2z| 2,020

27| 1,250| 1,490 | 1,440 750 1,160 1,340 3,080| 3,550 3,150 802 614| 1,960

28| 1,250 1,540 | 1,490 750 | 1,130 1,390 3,390| ' 4,060| 2,850 772 701 1,960

29| 1,300| 1,540 1,490 700 - 1,490 3,550| 4,880 2,570 701 788 1,980

30| 1,340 1,590 1,490 700 - 1,640 3;630| 5,810 2,380 656 885| 1,960

31| 1,340 - 1,490 750 - 1,800 - 6,400 - 638 1,020 -

Second- Runcf{f in

Month foot-days Maximum Minimum Nean acre-fest

Octcber. 36,570 1,340 1,070 1,180 72,540
Novembe 44,270 1,650 1,300 1,476 87,810
Decembe: 32,620 1,540 500 1,052 64,700
592,413 8,000 500 1,623 1,175,000

32,670 1,440 700 1,054 64,800

28,640 1,300 800 1,023 56.810

39,770 1,800 1,120 1,283 78.880

76,670 3,800 1,800 2,556 152,100

120,290 6,400 3,080 3,880 238,600

97,190 6,200 1,960 3,240 192,800

54,539 2,780 638 1,759 108,200

15,741 1,020 358 508 31,220

56,500 2,380 1,300 1,883 112,100

Water year 1945-46 .............\.eooe... 635,470 6,400 358 1,741 | 1,261,000

* Winter discharge méasurement made on this day.

a No gage-helight record; discharge computed-on basis of recorded range in stage and records for
stations on nearby streams.

£ Computed on basis of partly estimated gage-height record.

h Computed from staff-gage reading.

Note.- Stage-discharge relation affected by lce Dec. 5-26, Jan. ¢4 to Feb. 22.
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Missouri River at Toston, Mont.

Location.- Water-stage recorder, lat. 46°09', long. 111°26', in NWi sec. 36, T. 5 N., R.
o, & miles southeast of Toston, 45 miles upstream from Crow Creek, and 7 miles
downstream from Sixteermile Creek.

Records available.- April 1941 to September 1946. April 1910 to December 1916 at site 2%
MIIes downstream.

Extremes.- Maximum discharge during year, 11,800 second-feet June 1 (gage height, 7.41
Teet]; minimum, 1,760 second-feet July 29 (gage height, 3.20 feet).

1910-16, 1941-46: Maximum discharge observed, 29,800 second-feet June 1, 1913;
maximum gage height, 10.70 feet June 3, 1943; minimum discharge, 562 second-feet
(regulatedf Apr. 30, 1941 (gage height, 1.68 feet); minimum daily, 1,100 sezond-feet
(estimated) Feb. 10, 1914.

Remarks.- Records good except those for periods of ice effect, which are fair. Some
Tegulation by reservoirs on tributaries. Broadwater canals with capacity of 350
second-feet have diverted water for irrigation from point 3 miles above station since
1940. Many diversions on tributaries above station.

Rating table, water-year 1945-46, except perlods of 1;:e effect
(gage helght, in feet, and discharge, in second-feet)

3.3 1,900 4.5 3,880 6.0 7,300
3.6 2,350 5.0 4,920 7.0 10,400
4.0 2,980 5.8 6,020 7.3 11,440

Discharge, in second-feet, water year Ootober 1945 to September 1946

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Avg. Sept.
1 3,580 3,880 3,780 4,290 3,100 3,980 5,140 8,500 | 11,400 4,290] 2, 350 3,310
2 3,580 3,580 3,400 4,080 3,300 3,980 5,030 7,900 | 10,100 4,180] 2, 500 3,400
3 3,580 3,780 5,060| 4,080 3,400| 4,180) 5,030 7,600 2,100 3,880, 2,860 3,400
4 3,580 3,880 3,310 4,080 3,500 3,980 5,140} 7,450 9,100 3,980, 2,740 3,310
5 3,490 3,490 3,680 4,080 3,600 3,780 5,030 7,300 9,740 4,180 2,740 3,400
6 3,220 3,880 3,680 4,080 3,450 3,780 5,140 7,300 | 10,400 4,290 2,580 3,400
7 35,220 3,880 3,680 3,880 3,350 3,780 4,920{ 7,900 10,700 4,400, 2,660 3,400
8 3,220 3,780 3,310 3,880 3,300 3,780 4,820 8,200 | 10,100 4,500 2,740 3,680
9 3,220 3,680 3,140 3,880 3,200 3,780 5,030 8,800 9,100 4,920 2,740 3,980

10 3,220 3,580 3,080 3,680 3,200 3,880 4,920 9,100 8,800 5,140} 2,580 3,780

11| 3,220 3,680 3,050 3,490| 3,300 4,180| 4,820| 9,100{ 9,100 5,030 2,500 3,730
12| 3,310 3,310/ 3,050| 3,310 3,400| *4,290| 4,820 8,800| 8,800 4,920 2,420{ 3,580
13| 3,400 3,580 3,000| 3,580| 3,500 4,290| 4,820| 7,900} 8,200 4,820 2,350 3,490
14| 3,4%]| 3,880| 2,950| 3,220| 3,780 4,400| 4,920 7,900} 7,160 4,290 2,120 3,310
15| 3,490 3,980| 2,%0| 3,310| 3,980]| 4,080| 5,250 7,160| 6,500 4,500 2,120 3,220

16| 3,490 3,780| 2,800| 3,580| 4,180 4,180| 5,580| 6,830| 6,140 4,500 2,050 3,140
17 3,400| 4,080| 2,700| 3,880| 4,180 3,980| 6,020| 6,140 6,260 4,180 2,050 3,310
18| 3,880| 3,980| 2,650| 3,680 4,180| 3,880 6,500| 5,690 | 6,020 3,980 2,050 3,780
19| 3,580 3,880| 2,500| 3,580 3,980| 3,980| 6,890 5,580} 5,690 3,880, 2,050 3,980
20; 3,580| 3,980| 2,500| 3,680| 3,789| 4,180| 7,450 5,800 5,140 3,680 2,050 4,080

21 3,580| *3,490{ 2,800 3,490 3,880 4,500 7,900 5,910 | 4,710 3,490 2,050 4,080
22 3,580 3,310{ 2,900 3,400 3,980 4,400 7,900 5,800 | 4,600 3,220f 2,050 4,080
23 3,490 3,140}, 3,100 3,400 4,080 4,400 7,450 6,260 | 4,920 3,140 1,980 3,980
24 3,400 3,400 3,300 3,580| 4,180 4,290 6,500 [ 6,890 5,030 2,980 2,200 3,780
25 3,580 3,490 3,700 3,500} 4,500} 4,29 6,260 | 6,890 5,910 2,820 2,350 3,880

26 3,490 35,490| 3,9801 *#3,000f 4,290| 4,180 6,380 | 6,760 | 5,910 2,660 2,580] 3,680

27| 3,580| 3,580| 4,080 2,750 4,180| 4,290 6,890 | 6,890 | 5,800 | 2,580 2,820 3,680
28| 3,310 3,980 4,500{ 2,850| 4,080 4,820| 7,600 | 7,900 | 5,470 | 2,500 2,900| 3,580
29| 3,400 3,980 4,820| 2,900 - 5,140 | 7,900 | 9,740 | 5,030 [ 2,350| 3,080 3,580
30| 3,780| 3,980| 4,710 3,000 5,140 | 8,200 | 10,700 | 4,500 | 2,350| 3,140 3,580

Vo

31| 3,880 4,500 3,050 4,920 11,100 - 2,350, 3,140
Second- i 5 Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October........... 107,620 3,880 3,220 3,472 213,500
November......... .. 111,180 4,080 3,140 3,7C6 220,500
December.......... 104,490 4,820 2,500 3,371 207,300
1,494,910 11,800 2,120 4,056 ( 2,965,000
110,040 4,290 2,750 3,550 218,300
104,830 4,500 3,100 3,744 207,900
130,710 5,140 3,780 4,218 259,300
180,250 8,200 4,820 6,0 357,500
235,590 11,100 5,580 7,6C0 467,300
219,430 11,400 4,500 7,314 435,200
117,980 5,140 2,350 3,8C6 234,000
76,320 3,140 1,980 2,4€2 151,400
108,630 4,080 3,140 3,621 215,500
.
Water year 1945-46 ............. R 1,807,070 11,400 1,880 4,4C3} 3,188,000

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Dec. 11-25, Jan. 25 to Feb. 13.
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Missourl River below Holter Dam, near Wolf Creek, Mont.

'Location. - Water-stage and long-distance recorders, lat. 47°00', long. 112°01', in 8%
sec. 5, T. 14 N., R. 3 W., a quarter of a mile downstream from Holter Dam and 3 miles
southeast of Wolf Creek.

Redords available.- October 1945 to September 1946.

Extremes.- Maximum discharge during year, 16,000 second-feet June 3 (gage height, 6.82
eet]; minimum, 1,280 second-feet Aug. 31 (gage height, 0.72 foot).

Remarks.- Records good. Many diversions. Flow partly regulated by reservoirs and powsr
plants above station. No gage-height record Oct. 1 to Dec., 6, Feb, 15 to Mar. 3?0
Apr, 18-23, Sept. 12-30, Discharge for entire year computed by Montana Power Co. f-om
wheel ratings based on discharge measurements and by welr formula for discharge ove-
splllway. For perlods when gage heights were available, the discharge computed by
Geological Survey from stage-discharge relation checked The Power Co. records generally
within 1 percent, .

Discharge, in second-feet, water year October 1945 to September 1946

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 3,610 3,500 4,590 3,800 3,320} 4,010 7,120! 8,080} 11,200| 5,280| 2,910{ 3,050
2 3,730 2,600f 4,150] 4,310{ 4,010 3,800 6,460{ 8,240( 11,800 4,380| 2,980 3,110
2 3,810 3,500{ 4,600 4,670 4,200 4,000 6,120 8,550| 12,800| 4,490| 2,980] 3,220
4 3,810| 3,600f 4,100 4,510 4,000| 4,250 5,480 7,080} 10,800] 2,760| 2,920| 3,410
5 3,800] 3,700] 4,000 4,400 4,000 4,200 5,490 6,600! 9,780 4,620| 2,920| 3,680
6 3,810 3,7001 3,810 3,740| 4,290| 4,200 4,840| 9,150{ 9,780| 4,880 2,900| 3,680
7 3,810 3,700 3,600 4,660 4,000 4,200 3,780 8,700{ 10,900 3,860 2,940 3,780
8 3,820 3,700 4,000 4,550 2,800 4,500 4,960 8,650| 10,900 3,550 2,840 4,180
9 3,800{ 2,550 4,200 3,980| 3,800 4,380 5,300 8,290{ 9,220| 3,760| 2,280| 4,280

10 3,800{ 3,700| 4,200 3,890} 3,800| 4,080 5,430 7,350 10,800| 3,790| 2,670 4,180

11 3,800 3,700 4,000 3,870 4,200 4,510 5,220 6,840 9,780 3,730 2,680 4,380

12 3,200 3,700| 3,800 3,960 4,200 4,670 5,490 6,600 9,580| 5,080( 2,660} 4,070

13 3,800 3,700{ 3,800 3,980 4,400 4,610 4,560 9,310 9,510| 4,790| 2,870| 4,130

14 3,800{ 3,700 3,800 4,000| 3,600| 4,520 4,610| 11,840 9,070 5,090| 2,820| 3,790

15 3,800 3,500{ 4,100{ 4,040| 3,520| 4,620 5,330| 9,780| 6,800} 4,190{ 2,800| 3,600

16 3,800{ 2,820| 4,000| 4,000| 3,800| 4,470 5,210} 8,370 6,320 4,080 2,640| 3,700
17 3,820 4,300 4,000} 4,000| 4,000| 4,100 5,990 7,220} 6,560| 4,340} 2,850| 3,870
18 3,800] 4,190 4,000 3,000} 4,200 4,520 6,460| 5,760| 4,820 4,310f 2,870} 3,960
19 3,000] 4,290/ 4,000} 4,000| 4,200 4,300 6,130| 5,080} 5,010| 3,870{ 2,880} 3,930
20 53,800| 4,200 3,600| 4,000| 4,200! 4,370 5,900 6,020 5,100| 4,040f 2,800 3,990

21 3,700| 4,800 2,500 4,000| 4,200| 4,090 6,020| 5,520| 5,220 3,980 2,780| 4,040
22 3,700| 4,200 3,000| 4,000| 2,500| 4,450 8,980 5,500 3,520| 3,380| 3,000 4,050
23 3,700 3,300| 2,400) 4,300| 3,910| 4,050 9,880| 5,850 3,700{ 3,410 2,430 4,330
24 3,700 3,700} 3,500| 4,180 4,000| 3,920{ 10,100 5,880 5,320| 3,130 2,850| 4,410
25 3,700 3,700 3,800| 3,820 4,000| 4,880 9,970| 4,120f 5,540| 3,180| 3,000} 4,100

26 2,800{ 3,700 3,800} 4,400 4,200| 4,840 9,220| §5,300{ 5,280| 3,180 2,940} 4,250
27 3,600{ 3,980{ 3,500; 4,400| 4,200] 4,580 7,840 6,910| 5,100 3,160f 2,770] 4,230
3,600 3,890{ 2,590| 4,400| 4,200| 3,940 6,840| 6,900/ 6,090( 3,160} 2,700] 4,250

- 4,540 8,310 7,990| 6,510] 2,940| 2,690} 4,180
6,510 8,300 8,100| 4,720 2,910y 1,690} 4,000

3 3,600 3,800 4,350 6,870 12,000 2,960 1,560
Seoond- Runoff in
Month . foot-days | Maximum Minimum Moan acre-fent
October......... 113,720 3,820 2,800 3,668 225,600
November..... 112,020 4,690 2,550 3,734 222,200
December......... 114,540
Calendar year Cersracesananns P - he - - . -
T 27,620 4,670 3,000 4,117 253,100
109,750 4,400 2,500 3,920 217,700
138,980 6,870 3,800 4,483 275,700
195,340 10,100 3,780 6,511 387,500
231,580 12,000 4,120 7,470 459,300
231,530 12,800 3,520 7,718 459,200
120,280 5,280 2,760 3,880 238,600
84,620 3,000 1,560 2,730 167,800
117,830 4,410 3,080 3,928 233,700
1,697,810 12,800 1,560 4,652 | 3,368,000

834259 0 - 49 - 3
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Missouri River at Fort Benton, Mont.

Location.- Water-stage recorder, lat. 47°49', long. 110°39', in NEf sec. 26, T. 24 N., R.
., at highway bridge at Fort Benton, 4 miles upstream from Shonkin Creek. Datum of
gage is 2,614.05 feet above mean sea level, datum of 1929.

Drainage area.- 24,600 square miles.

Records available.- July 1881 to September 1946 (1881-89 published in Water-Supply Paper
546; 1890-1918 published 1n Water-Supply Paper 761).

Average discharge.- 65 years, 8,132 second-feet.

Extremes.- Maximum discharge during year, 18,900 second-feet June 6 (gage helght, 5.62
~Teet); minimum, 834 second-feet (regulated) Oct. 20, Jan. 19 (gage height, 0.23 foot);
minimum dally, 2,790 second-feet Sept. 2.
1881-1946: 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, 320 second-feet (regulated) July 5, 1936 (gage height, -0,50
foot); minimum daily, 627 second-feet July 5, 1936.

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

T dIversions from tributaries above station. Some regulation by reservoirs. Consider-
able diurnal fluctuation at medium and low flow caused by power plants atove station,

Discharge, in second-feet. water year October 1945 tc September 1946

Day| Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 4,470| 4,190 4,080 | 4,080 | b4,700 | 5,130 7,860 9,880 14,400| 8,740| 4,420| 2,930
2] 4,500] 4,880] 5,080) 4,890 |b4,300 | 5,070 7,900 9,660} 15,600 6,970 3,960 2,790
3| 4,600| 4,200} 5,690 5,000 [b4,300 | 4,840 7,860 9,620 15,200 6,580 3,800 3,130
4| 4,370 35,880 5,240 4,930 | b5,100 | 4,920 7,350 9,6840| 15,900 6,490 3,950 3,870
1) 5,190 4,290| 5,420| 5,370 |b5,200| 5,150 7,140/ 10,100| 16,100 6,810 4,280 3,800
6] 5,800| 4,550 »5,110| 5,220 | 4,820 4,930 7,114 8,360, 15,800| 5,790 4,020 4,630
T} 4,150| 4,230| 4,520| 5,830 4,640 5,310 6,710f 8,780 14,600f 5,600 3,500 4,380
8| 4,180| 4,420) 4,560| 5,320| 5,080 | 5,240 8,310, 10,600 14,500} 5,720 3,430| 4,360
9| 4,640| 4,930 3,920 | 4,910 4,570| 4,830 5,240, 10,400 15,100 6,040 3,550, 3,380

10 4,830| 4,000| b4,600( 5,270 4,160 | 5,140 6,190 9,960 14,000f 5,790 3,700| 5,320

11| 5,030| 3,930 b4,800| 4,850 | 4,460 [ 5,600 6,730| 9,370| 13,000 6,330} 3,570 4,950
12| 4,930 4,040| 4,880 4,810| 5,110 5,520 6,45 g,080( 13,000 6,110{ 3,270| 4,880
13| 4,080} S5,240| 5,070| 3,750 | 4,600 | 5,360 6,590 9,000 12,300 6,040| 3,530 4,99
14| 4,810| 4,340| 4,290| 4,450| 5,060 | 5,480 6,450 8,750 12,200{ 6,950| 3,530| 4,820
15| 4,500| 4,430| 3,20} 5,150 5,180 5,810 6,130, 11,400, 11,300} 7,130| 3,340| 4,930

16 4,620 4,700 b3,400| 4,750 4,280 | 5,220 5,790 12,300 10,800 7,600| 4,100 4,870
17| 4,920} 4,900 | b4,500| 4,890 3,650 | 5,330 | *6,530| 1l0,500| 9,570 6,300} 3,280| 4,440
18| 3,880| 3,340 | b4,200| 5,120 [ 4,970 | 6,150 6,790 9,400{ 8,800| 6,090| 3,350( 4,810
19| 5,460} 5,420 b4,000! 4,350 | 4,800 | 5,330 [ 7,140f 8,360| 8,970] 6,360 3,59 5,210
20| 4,130| 5,570 b4,200| 3,750 | 4,990 | 5,410 | 8,250 7,720 6,520 6,160{ 3,670| 5,150

21| 4,070| 5,320| b3,900 | 5,470 | 4,910 | 4,910 8,190| 6,670{ 6,790 4,980| 3,8l0{ 4,980
22| 4,830 5,070| b3,600| 4,360 | 5,080 | 5,650 8,110 7,500 8,920| 5,230 3,020| 4,840
23 4,370} 5,430 | b3,300| 4,450 5,020 5,010 9,030 6,8%0{ 6,800/ 5,320} 3,860 5,230
24| 4,340| 5,770 | b3,800| 4,830 4,350 | 5,140 | 11,500, 7,390 6,470| 4,540| 3,480| 5,420
25| 4,790| 3,620 b3,200| 4,630} 5,580 | 5,630 | 11,500 8,720 5,970 4,980 3,380| 5,230

26! 4,760 4,890 b4,800 { b4,400 [ 5,010 | 4,990 | 11,300{ 9,070/ 7,220 3,940 3,600} 5,420
27{ 4,700( 4,710 b4,900 | 4,150 ( 5,140 { 5,400 | 10,900( 8,510 8,500 3,990 3,800| 5,580
28| 4,450} 4,560 | b5,300 | 4,500| 4,740 | 5,820 | 10,300 10,000{ 7,620| 4,260| 4,310 5,360

29| 4,240| 4,660 ) b4,700 | 4,890 5,710 9,550} 12,700 7,680| 4,260 3,670 5,190
30| 4,490 5,040 | 4,190 | b5,200 - 5,520 8,780| 15,200 8,130 3,880] 4,300{ 5,470
31| 4,660 - 4,380 | b4,300 - 6,000 - 15,700 - 4,550 3,570 -

Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October......... 142,790 5,800 3,880 4,806 283,200
November....... 138,350 274,400
December. ....... 136,740 271,200
Calendar year 1945 ... ...... 4,320,000
JANURTY . vttt ittt i 147,870 5,830 3,750 4,770 293,300
February RN . . 133,800 5,580 3,650 4,779 265,400
March. .’ .. 165,550 6,150 4,830 5,340 328,400
April. . 235,710 11,500 5,240 7,857 467,500
May. .. . . 301,230 15,700 6,670 9,717 597,500
June...............L 329,760 16,100 5,970 10,930 654,100
July.........ool 179,530 8,740 3,880 5,791 356,100
August.......... . P 114,640 4,420 3,020 3,698 227,400
September.......... PR 140,340 5,580 2,79 4,678 278,400
Water year 1945-46 ........... ceisaveaens 2,166,310 16,100 2,790 5,935 | 4,297,000

Zwimer discharge measurement made on this day.
Stage-discharge relation affected by ice.
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Missouri River at Loma, Mont.

Location.- Water-stage recorder, lat. 47°56', long. 110°28', in lot 6, SEf sec. 8, T. 25
N, K. 10 E., at Loma, half a mile downstream from Marias River,

Drainage area.- 34,100 square miles.
Records avallable.- February 1935 to September 1946.
Average discharge.- 11 years, 6,577 second-feet.

Extremes.- Maximum discharge during year, 20,600 second-feet May 31; maximum gage height,
700 feet Dec. 29 (backwater from ice); minimum discharge, 1,510 second-feet (regula-
ted) Dec. 14 (gage height, 2.19 feet); minimum daily, 3,200 second-feet Dec, 15, 186,
1935-46: Maximum discharge, 55,800 second-feet June 17, 1943 (gage height, 12.96
feet); minimum, 480 second-feet (regulated) July 5, 6, 1936 (gage helght, 1.70 feet);
minimum daily, 638 second-feet (regulated) July 5, 1936. -

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

diversions from tributaries. Some regulation by reservoirs. Conslderable diurnal
fluctuation at medium and low flow caused by power plants above statlon.

Discharge, in second-feet, water year Octcber 1945 to September 1946

Day] Ooct. Nov. Deoc. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 3,930 4,720 | 5,000 4,700 5,000 5,580 8,640| 11,400] 17,400 9,610] 4,590 3,560
2| 4,940| 5,160 5,350 | 5,400 | 4,500 5,760 8,450] 11,400 17,900 8,380 4,510{ 3,360
3} 4,930 4,710] 5,950 | 5,500,] 4,600 5,740 8,770} 11,100] 17,900] 7,590] 4,400] 3,219
4] 4,990 | 4,840| 5,530 5,400 5,400 5,310 8,280} 10,3900/ 17,800 7,590 4,340} 4,2C0
13 5,420 | 4,260| 5,860 5,800 5,400 5,690 7,890 11,400f 17,900| 7,140| 4,570 4,120
6| 5,860| 4,960 S5,610| 5,600 5,100 5,490 7,460| 10,200| 19,000 68,7101 4,660| 4,870
7! 5,790 | 4,760| 5,100 6,100 5,100 5,590 7,830 10,000 16,900 6,540 4,040| 4,81°
8| 3,560 4,600 5,050 5,700 | 5,400 5,840 6,850; 12,100{ 16,900 6,780 3,850! 4,9
9 > 4,790 | 4,760 5,500 S, 5,500 5,880 12,300| 17,400 7,290 3,880 4,650

10 s 4,640 4,700 5,600 | 4, s 6,480; 12,100] 16,900 50 4,010} 5,540

11| 5,070| 4,630 4,600] 5,300 | 4,800 6,160 6,980 11,600] 15,300, 7,320| 4,090| 5,457

1 5,100 5,810 | 4,700} 5,000 | 5,400 5,700 6,930| 10,700f 14,800 7,320 3,610 5,570

13| 4,880| 5,600 4,700 4,300 4,800 5,820{ 6,870 10,500{ 14,300 7,100 3,850| 5,540

14| 5,010| *4,990 3,700 »800 S, 300 6,110 6,900| 10,000 13,800 7,670 3,770 5,540

15| 4,640| 4,680 3,200 +500 5,400 6,100 6,690| 12,800{ 13,300 7,970 3,850 5,3€0

n
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31| 5,160 4,800 | 5,000 - 6,260 19,000 4,870] 4,040 -
Second- s Runcff in
Month foot—days Maximum Minimum Mean acre-feet
152,750 5,860 3,930 4,927 303,002
150,480 6,500 3,810 5,016 298,500
141,310 5,950 3,200 4,558 280,300
2,491,560 29,100 3,080 6,826 | 4,942,000
----- R R i el I - .- e
158,500 6,100 4,200 5,113 514,4&‘
145,210 5,950 4,300 5,186 288,04
181,770 6,650 5,310 5,864 500
261,330 13,300 5,880 8,711 S18,300
359,190 19,000 8,980 11,590 712,400
389,470 19,000 8,180 12,980 772,500
204,280 9,610 4,090 6,590 405,201
126,070 4,690 3,560 4,067 250,100
153,910 5,960 3,210 5,130 305,309
Weter year 1945-46 ....... sevensernerna.s] 2,424,270 19,000 3,200 6,642 | 4,808,000
* Winter dlscharge measurement made on this da;

Y.
Note.- Stage-discharge relaticn affected by ice Dec. 11 to Feb. 21.
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Missouri River at power-plant ferry, near Zortman, Mont.

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

Drainage area.- 40,600 square miles.
Records available.~ February 1934 to September 1946,

Averagé discharge.- 12 years, 7,053 second-feet.

Extremes.- Maximum discharge during year, 21,500 second-feet June 1; maximum gage height,
.00 feet Dec. 30 (backwater from ice); minimum discharge, 3,260 second-feet Sept. 4
{gage height, 3.20 feet).
1934-46: Maximum discharge, 63,800 second-feet June 20, 1943; maximuw gage height,
19.5 feet Mar. 28, 1943 (ice jam), from floodmark; minimum discharge, 1,120 second-feet
éregu}gte%aguly 8, 1936 (gage height, 1.92 feet); minimum daily, 1,220 second-feet
ec, 13, .

Remarks.- Records good except those for periods of ice effect, which are poor. Many

dIversions from tributaries. Flow partly regulated by reservoirs. Considerable fluc-
tuation at medium and low flow caused by power plants above station.

Discharge, in seccnd-feet, water year Ootcber 1945 tc September 1946
Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June _ | July Aug. Sept.

5,620 6,230} 5,580 5,800 5,600 7,200] 6,550 11,800 20,400( 9,890 4,900| 4,900
4,6201 5,920f 5,800| 6,000( :5,300| 7,500 8,360, 12,200 18,700 10,600{ 5,320| 4,240
5,760| S5,470| 5,040| 6,200| 5,300 7,600 | 9,160 12,600 19,200 9,520! 4,760| 3,780
5,320y 5,920| 6,230} 6,300 5,600 7,500) 9,520{ 12,200 19,200 8,260( 4,620 3,670
5,620} 5,320f 7,040| 6,500 5,800 7,500! 8,800 12,200 19,800 8,260f 4,760| 4,240,

5,470| 4,900| 6,070| 6,800| 5,700} 7,700 8,620 12,200 19,800 7,740} 4,800| 4,620
6,230| S5,760| 6,230| 6,700 5,800 7,500 8,090 11,400 19,800 8,440| 4,620| 4,760
5,760f 6,070|. 6,800 | 6,000{ 7,600 8,260 11,000 18,200] 7,560{ 4,620 5,620
4,620\ 5,620{ 5,620 6,600 6,000 7,500 7,390 13,000( 18,700{ 8,760f 4,240; 5,470
5,320}y 5,760| 5,400( 6,500 5,700 7,500 7,040 13,000/ 19,200 8,260f 4,240/ 5,320

5,620} 6,430] 5,200| 6,000| 5,100 | 7,600 6,550 12,600, 18,200 8,260[ 4,120/ 5,180
5,760{ 5,500| 5,000 5,700 5,300 8,000 | 7,3 12,200, 16,500 7,740/ 4,360| 6,230
§,920| 5,180| 5,000| 5,500 5,400 | *8,000 7,740 11,800, 16,000 8,260 4,240| 5,760
5,760 5,440 4,800| 5,500| 5,500 | #7,390 7,560| 11,400, 15,400 7,920f 4,000 5,760
15| S5,040| 6,810| 4,200| 5,800 5,500 6,880 7,560 11,000 14,900 7,920 4,120 5,920

16| 5,620 5,620} 3,800| 6,000 6,000] 6,710 7,220] 13,400 13,900{ 10,700 4,240 5,920
17| 5,620 5,920| 3,800 6,000| 5,600 | 6,880 6,880 16,000 13,900| 9,1s0| 4,120 5,920
18| 5,760 6,390} 4,000 5,900 5,700 | 6,550 | 7,040 13,900, 12,600 9,160f 4,760 5,920
19( 5,920} 5,920} 4,200| 5,900 | 6;000; 6,550 7,740| 12,600 11,400 8,090] 3,890 5,320
20| 4,760} 4,380) 4,000 5,600| 6,200 | 7,390 | 8,090 11,400| 11,400| 7,560| 4,120 5,760
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21 6,3% | 7,040{ 4,000| 6,000| 6,200 | 6,390 9,890, 11,000 1l0,100| 7,560| 4,360} 6,070
22| 4,900| 7,040{ 4,000| 6,000| 6,100 | 6,880 9,890 10,300 9,180] 7,220| 4,240} 6,030
23 4,620| 6,550} 4,000 5,800 6,500 8,070 | 10,600 10,800{ 9,520{ 5,920! 4,360! 5,800
24| 6,230} S5,920| 4,200| 5,100 6,500 | 6,880} 11,400/ 10,300, 9,520 6,230 3,780 5,740
25| 5,260 7,470| 4,700| 5,000| 6,500 | 6,070 | 13,400 9,890 9,160 5,920] 4,490 6,200

26| S5,%0| 6,710 5,500 ¢,800| 7,000| 6,390 | 14,400 11,400 10,300| 5,620} 4,120 6,180
27{ 5,620 4,320| 6,300| 4,500 7,200 6,880 | 13,%00{ 11,800 9,890 5,620{ 4,000{ 6,030
28| 5,920) 6,070} 6,600 4,500 7,000 5,920} 13,400} 11,800/ 10,600| 4,900] 4,240f 6,520

29 5,780 5,580 6,700 5,200 - 8,550 13,000 12;200 10,300 5,040 4,490 6,340
30 5,320 5,660 6,200 5,500 - 6,880 12,600 15,200 2,89 4,900 4,780 6,040

31| 5,760 - 6,000 | 5,700 - 6,880 - 18,700] - 5,180 4,360 -
Second- Runeff in,

Menth foot—days Maximum Minimum Mear aore-feet
October. ... 172,150 6,710 4,820 5,553 341,500
November. . . . 176,59Q 7,470 4,320 5,886 350, 300
December................ SN 161,280 7,040 3,800 5,203 319,900
2,746,360 30,500 3,870 7,524| 5,448,000
179,700 6,800 4,500 5,797 356,400
166,100 7,200 5,100 5,932 329,500
218,840 8,000 5,920 7,059 434,100
278,040 14,400 6,550 9,268 551,500
381,090 18,700 9,8% 12,290 755,900
. 435,640 20,400 9,167 14,520 864,100
236,170 10,700 4,900 7,618 468,400
136,150 5,320 3,780 4,392 270,000
185,260 6,520 3,870 5,509 327,800
Water year 1945-46 ................... ...| 2,707,010 20,400 3,870 7,416 5,369,000
* Winter discharge measurement made on thls day.

Note.~ Stage discharge relatlion affected by ice Dec. 10 to Mar., 13 {no gage-height record Jan. 9
to Feb. 26; discharge computed on basls of weather records and records for station .at Loma). '
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Fort Peck Reservoir at Fort Peck, Mont.

Location.- Water-stage recorder, lat. 48°00'268", long. 106°23'49", in sec. 14, T. 26 F.
K. 4T E., in No. 4 emergency gate shaft of dam on Missourl Rivér at Fort Peck 2
miles downstream from, Bear Creek, 95 mlles southwest of Nashua, and 1l miles upstr'eam
from Milk River. Datum of gage is a’c mean sea level, datum of 1929.

Drainage area.- 57,725 square miles.

Records available.- October 1938 to September 1946. June 1937 to September 1938 in f.'les
of office o ssouri River Division, Corps of Engineers, War Department.

Extremes. - Maximum contents during year, 14,760,000 acre-feet July 21, 29 (elevation,
25 feet); minimum, 11,660,000 acre- lfeet Nov. 14 (elevation, 2 216.38 feet).
1937-46:  Maximum contents that of July 21, 28, 1946.

Remarke.- Reservoir is formed by earth-fill dam; storage began in 1937; dam completed in
. Usable capaclty, 18,800,000 acre-feet between elevations 2, 095 feet {lowest
oublet) and 2,250 feet (top of 25-foot gates) above mean sea level. Elevation of
crest of spillway, 2,225 feet. Dead storage below elevation 2,095 feet, 617,000 acre-
feet,. Figures given herein represent contents above elevation 2,095 feet. Water 1s
stored to supplement low-water flow of Missouri River during navigation season. Ele-
vations materially affected by wind.

Cooperation.- Gage readings furnished by Corps of Engineers, War Department.

Monthly elevation and contents, water year October 1945 to” September 1946
Change in contents
during month
(acre -feet)

Date Elevation Contents
(feet)t {acre-feet)

Sept.30 ....iieviereananns | 3220.13 12,350,000 ° -
Oct. Ble.uoiiveniannas . 2,216.98 11,770,000 ~580,000
Nov. 304uecucecans 0. | 2,218.96 11,760,000 - 10,000 *
DeCe Blescareocrosararenass | 2,217,78 11,910,000 '0_'1§0_090-_ =
Calendar year 1945...... - - +1,190,000
12,180,000 +270,000
12,520,000 +340,000
12,890,000 +370,000
13,270,000 +380,000
13,800,000 +530,000
14,490,000 +680,000
14,780,000 +270,000
. 13,850,000 ~910,000
SePte30ueassssscanncensianss| 2, 224 94 13,280,000 ~570,000
Water year 1945-46....... - - +930,000

+ Elevation at 12 p.m.
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Missourl River below Fort Peck Dam, Mont.

Location.- Water-stage recorder, lat. 48°02'30", long. 106°21'10", in NW: sec. 6, T.
~> R. 42 E., 3} miles upstream from Milk River, 6 miles south of Nasrua, and 8
miles downstream from Fort Peck Dam. Datum of gage 1s 2,020.00 feet aboye mean sea
level, datum of 1929 (Corps of Engineers, War Department, bench mark).

Drainage area.- 57,800 square miles. -
Records available.- March 1934 to September 1946,
Average discharge.- 12 years, 5,771 second-feet.

Extremes (regulated).-Maximum discharge during year, 51,000 second-feet A ;

e | » B - ug. 8; maximum
gage he , 9. teet Aug. 10 (backwater from spillway discharge); minlmum’discharge
705_second-feet Nov. 30 (gage height, 1.10 feet).

1934-46: Maximum discharge, that of Aug. 8, 1946; maxlmum gage height observed,
%’?630 ‘tl’ggtszlzgﬁdlg, %9?46 (1;8 J?xggé t(s%tek:n(é daiéum ﬂ}ﬁrikm usei maximum dally reverse
, -feet Mar. B ackwate 1 ;
0.98" root ooong-Teet r from River); minimum gage height,

Remarks.- Records excellent except those for periods of ice effect, which are good, and
0Se for periods of backwater from spillway discharge, which are falp. Many
diversions from tributaries. Flow completely regulated by Fort Peck Resevvoir
(see preceding page).

Discharge, in second-feet, water year October 1945tc September 194€

Day] Oot. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1| 16,200f 8,480 1,000| b1,000( b1,600| 1,150 1,080 1,100 2,480 2,480] 3,140] 18,200
2| 16,600 8,930 1,000} 1,070] b1,450| 1,240| 1,080 1,120, 2,460 2,710 ¢7,380| 17,800
3| 16,600 9,080 1,020{ 1,140]b1;200| 1,1%0| 1,099 1,180 2,440 2,330}c11,000( 18,000
4( 16,600 9,390| 1,000| 1,280( b1,100( 1,220| 1,100 2,120f 2,420 2,660|cl4,000|c17,400
5| 15,800 9,540 9931 1,190 b1,100| 1,1%0| 1,15 1,980 2,420 2,600|¢15,100|¢18,000
6| 15,600 8,480 993 892 b1,200( 1,160| 1,179 1,950 2,480 2,570|c17,300|c18,200
7| 15,400| 8,480 953| 1,1%0| b1,200| 1,140| 1,169 1,920 2,370 2,610|c16,800c18,500
8| 15,800 9,080 863| 1,670 b1,200( 1,130| 1,229 1,870 2,320 2,610|¢17,300|c18,000

15,800{ 9,700 878| 1,760 b1,200( 1,100| 1,210 1,860 1,8%)| 2,740|c18,000|c16,000
10| 15,100 9,700 962| 1,530| b1,200| 1,080| 1,190 1,940 1,590 2,440|c18,000|c10,200

11| 16,200| 9,700| b1,000| 1,640 b1,300] 1,020 1,17 1,980, 1,540 2,420{¢18,000f ¢8,700
12| 15,600{ 8,340[*b1,100( *1,740{ 1,350} 1,000 1,160 1,960 1,910 1,960 ¢18,500|¢12,000

13| 16,000| 5,970| 1,270| 1,290{ b1,250 85| 1,15 2,190 2,260 1,660 ¢19,000|c14,600
14| 16,200| 4,250| 1,690 1,220( b1,100{ 1,000| 1,149 2,930 2,360 1,670{¢17,200 16,200
15| 16,800| 2,620| b1,750( b1,800| b1,100 993 4,880 2,950 2,420 1,680/ c19,300| 17,400
16| 17,400| 2,190 b1,600| b1,400 | b1,050 969 | 4,67d 2,900 2,340 1,640[c19,200| 17,400
171 17,800| 1,260 b1,250| 1,330{ b1,050 969 | 4,740 2,900] 1,550, 1,640(c¢19,100{ 16,400
18| 17,800 1,080| b1,800| *1,430 | b1,100 993 3,850 2,900, ¢1,580[ 2,400|¢19,600| 15,400

19| 17,800} 1,020| p2,300| 1,400| b1,200| 1,010| 2,690 2,550 1,640 4,630{c20,100| 14,300
20| 17,200| 6,220| b2,650| 1,200 I,140| 1,080| 1,810 2,440 ¢1,780| 5,540|c19,900| 15,100

21| 17,200( 2,970(*b2,700| b1,200| 1,220 1,180 1,300 2,360 2,480 6,340!c20,400] 15,600
221 16,600 1,320 b2,700]| b1,400| *#1,170| 1,170 1,160 2,330 ¢2,500{ §5,850|c20,600| 15,100
231 16,200| 1,070| 2,700} b1,500{ 1,130] 1,130 1,120, 2,390 ¢2,500 " 5,830 21,200{ 14,700
241 13,800 1,060( b2,300| b1,550| 1,110 1,110 1,230 2,390 ¢2,350 3,790| 21,000{ 15,100
25| 11,700 1,040( b1,700] b1,550| 1,110| 1,080 1,220¢ 2,380 c2,490{ 2,980 20,600 13,600

26| 9,860 1,080 »1,500] b1,500( 1,080 1,050 | 1,210] 2,420 2,500/ 3,530 20,600{ 14,500
27! 8,630| 1,020 b1,450| b1,400| 1,160| 1,040| 1,160| 2,430| cz,500] 3,5%0| 19,400 14,500
281 8,480| *1,020[*p1,450 | b1,400| 1,170| 1,060 | 1,160| 2,430| c2,4%0| 3,130 19,200{ 13,800
29 - 1,110 | 1,160| =2,440| e2,500, 3,670 19,000/ 16,200

301 : 8,780 885 11,200 | b1,400 - 1,060 1,120 2,420} ¢2,500 2,980 19,000{ 14,100
31| 8,480 - 1,000 | bl1,600 - 1,060 - 2,430 - 2,950 18,600 -

Month fﬁggfgg;s Maximum Minimum Mear ::';:fg.g

October. .. . 456,810 17,800 8,480 14,740 906,100

November 146,005 9,700 885 4,867 289,600

December 46,179 2,700 863 1,490 91,590

Calendar year 1945 ... 1,998,474 21,000 610 5,475 | 3,964,000

43,082 1,800 892 1,390 85,450

33,150 1,600 1,050 1,184 65,750

33,569 1,220 969 1,083 65,580

50,600 4,880 1,060 1,687 100,400

69,170 2,950 1,100 2,231 137,200

67,070 2,500 1,540 2,236 133,000

95,490 - 6,340 1,640 3,080 189,400

547,520 21,200 3,140 17,660 | 1,086,000

465,000 18,500 8,700 15,500 922,300

Water year 1945-46 «--......... ceieiooni.] 2,053,645 21,200 863 5,626 | 4,073,000

* Winter discharge meaaurement made on this day.

b Stage-discharge relation affected by ice.

¢ Backwater from discharge over spillway entering river below gage.

. Note.- Discharge computed from hourly readings of long wWistance recorder furnished by Corps of
F\Ensineers, War Department, Nov. 22-28.
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Missouri River near Wolf Point, Mont.

Location.- Water-stage recorder, lat. 48°04', long. 105°321, in NW: sec. 28, T. 27 N.,
R. 48 E., at highway bridge, 6 miles southeast of Wolf Point and 6 miles downstrean
from Wolf Creek. Datum of gage i1s 1,958.57 feet above mean sea level, datum of 1929.

Dralnage ares.- Bé,ZOO square miles.

Records available.- April 1930 to September 1946. September 1928 to April 1930 at ferry
crossing at Wolf Point, 6 miles upstream.

Average discharge.- 18 years, 6,715 second-feet.

Extremes.- Maximum discharge observed during year, 20,700 second-feet Aug. 24 (gage height,
. eet); minimum daily discharge, 800 second-feet Dec. 10; minimum gage height
observed, 0.34 foot May 4.
1928-46: Maximum discharge, 66,800 second-feet Mar. 25, 1939, from rating curve ex-
tended above 39,000 second-feet; maximum gage height observed, 17.45 feet Mar. 30, 1930
{tce jam); minimum daily discharge, 320 second-feet Dec. 10, 1941.

Remarks.- Records excellent except those for periods of ice effect or no gage~helght-

T Tecord, which are good. Many diversions from tributarles. Flow regulated by Fort
Peck Reservolr (see p. 25).

Discharge, in second-feet, water year Octcber 1945 tc September 1946

16,000 9,670} 1,000 1,750} 1,150| 3,500 1,900 1,979 2,250 4,420{ 18,300{ 8,660
15,700} 8,410} 1,100| *1,700| 1,200} 3,200 1,739 2,000 2,110 6,580 18,300 12,100
16,200 6,370} 1,300 1,550( 1,250} 3,000 1,61 1,970 2,370 4,730 19,100| 14,000
15| 16,300| 4,730{ 1,450| 1,400| 1,250 3,000 1,50 2,540 2,390‘ 3,020 18,900{ 15,800

16| 16,500( 3,340y 1,350 1,500} 1,300| 3,050 2,580 2,790 2,480 2,680 19,200 17,200
17| 17,200 2,950, 1,150| 1,650| 1,300| 3,150 4,880 2,780, 2,830 5,780{ 19,400| 17,800
18| 17,600 *2,200f 1,100| 1,550| 1,300| 3,300 4,500 2,780 2,410 3,340| 18,300/ 16,700
19| 17,600( 1,840 1,400| *1,450( 1,300| 3,450 3,720 2,86& 1,980 2,490{ 18,400{ 15,500

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sent.
11 16,500 8,660| 1,450 1;050 1,500 2,400 1,930 1,350 2,400 2,450 2,720| 19,100
2{ 16,500 6,540f 1,400( 1,100 1,400 3,000 1,930 1,310{ 2,400 2,430{ 2,650/ 18,500
3| 18,900 8,910| 1,400} 1,150| 1,300| 3,300 1,890 1,320 2,410 a2,700| 4,420| 18,500
4| 16,900] 9,1604 1,300{ 1,150] 1,200| 3,350 1,850 1,310, 2,430| a2,600| 9,040| 17,600
5| 16,900{ 9,410{ 1,200| 1,200( 1,100| 3,500 1,810 1,770f 2,480{ a2,550| 13,100 17,400
6| 16,000} 9,800| 1,100{ 1,100} 1,050} 3,500 1,760 2,080 2,730{ a2,500f 15,800| 17,800
T} 15,7001 8,540 1,000 1,100| 1,050| 3,600 1,770 1,970, 2,760 a2,700§ 17,200| 18,100
8] 15,700| 8,290 800| 1,200| 1,100 3,700 1,770 1,880, 2,550, a2,600| 17,400! 18,700
9] 15,800] 8,910 850f 1,500) 1,100] 3,700 1,840 1,870, 2,630 a2,700| 17,200] 19,100

10| 15,800| 9,670 800 1,700| 1,100] 3,700 1,960 1,880 3,850, 5,320f 17,400f 17,000

%% 15,500] 9,800 900} 1,750 *1,150} 3,700 2,000 1,900 3,160 4,270} 18,100 14,300

13

14

20| 17,600 1,710| *1,900| 1,300| 1,300] *3,700 2,780 2,68 1,810, 4,200 20,200{ 14,700

21} 17,000| 5,650{ 2,400 1,300 *1,350| 3,780 2,100 2,430, 1,700 5,590{ 19,800 15.500
221 16,900! 5,610| 2,850| 1,300{ 1,400| 4,270 1,630 2,390 1,840 5,970 19,800/ 15,800
23| 16,700} 2,080| 2,700} 1,350| 1,500 4,200 1,430 2,310/ 1,950 5,880f 20,500/ 15,400
24| 16,300 1,350 2,700{ 1,450| 1,700| 3,920 1,340 2,290 2,530 6,270 20,500f 14,700
25| 14,400| 1,350{ 2,700| 1,500| 1,900| 3,340 1,320 2,310, 2,840| 4,270f 20,500{ 15,000

26| 12,200| 1,400{ 2,300 1,550| 2,000 2,880 1,280 2,330, 3,280 3,220f 20,000 13,500
27| 10,400] 1,400| 1,800} 1,550| *1,700| 2,490 1,310 2,370 2,300 3,590 20,200} 14,400
28) 8,910) 1,400/ 1,500} 1,550| 1,900| 2,280 1,300, 2,500 2,920{ 3,660 19,200/ 14,000
125?) 8,660 *1,400| *1,400] 1,500 - 2,100 1,300 2,550 3,100 3,160 19,200] 13,200

9,040{ 1,500| 1,300| 1,500 - |*2,040{ 1,310 2,530 2,420| 3,520{ 18,900{ 15,700
31| 9,160 - 1,100 *1,500 - 1,980 - 2,490 - 3,040} 19,100, -

Seccend- Runcff in

Month foot-days | Maximom | Minimum Mean acre-fiat

October. . ... 468,570 17,600 8,660| .15,120| 929,400
Ncvember. . . . 164,050 9,800 1,350 5,468 325,400
DOGOMDOr. ... .ee vt 46,600 2,700 800 1,503 92,430
Calendar year 1945 ..........ccovvvrnnen. 2,070,417 21,300 800 5,872 | 4,107,000
43,900 1,750 1,050 1,416 87,070

37,850 2,000 1,050 1,352 75,070

100, 080" 4,270 1,980 3,228 198,500

60,040 4,890 1,280 2,001 118,100

87,520 2,860 1,310 2,178 133,900

75,310 3,850 1,700 2,510 149,400

118, 230 6,580 2,430 3,814 234,500

523,830 20,500 2,650 16,900 | 1,039,000

475,760, 19,100 8,660 15,860) 943,700

Water year 1945-46 ...................... 2,181,740 20, 500 800 5,977 | 4,327,000

* Winter discharge measurement made on thls day.

a No gage-helght record: dilscharge computed on basis of records for statlon below Fort Peck Daw.

Note.~ Stage-discharge relation affected by ice Nov. 24 to Mar. 20. Wire-weight gage readings
used Nov. 30 to Dec. 8, Dec. 22~29, Apr. 4 to May 5, June 6 to Sept. 30.
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Missouri River near Culbertson, Mont.

Location.- Water-stage recorder, lat. 48°08', long. 104°28!', in SEL sec. 34, T. 28 N.,
. E., on State Highway 22, 3 miles scutheast of Culbertson and 10 miles downstream
from Big Muddy Creek. Datum of gage is 1,883.4 feet above mean sea level, datum uf
1929 (Corps of Engineers, War Department, bench mark).

Drainage area.- 92,500 square miles.
Records available.- July 1941 to September 1946,

Extremes.- Maximum discharge during year, 20,400 second-feet Aug. 25 (gage helght, 10.78
I‘:gt ﬂ[ mizximum daily, 800 second-feet Dec. 12, 13; minimum gage height observed, 1.89
ay 4.

1941-46: Maximum discharge, 73,200 second-feet Mar. 26, 1943, from rating curve ex-
tended above 25,000 second-feet; maximum gage height, 15.12 feet Mar. 26, 1943 (back-
water from ice); minimum daily, 575 second-feet Nov. 22, 1941; minimum gage height
observed, 0.65 foot July 29, 1945.

Remarks.- Records good except those for periods of ice effect or no gage-height record,
which are fair. Many diver?ions from tributaries. Flow partly regulated by Fort
Peck Reservoir. (see p. 25).

Discharge, in second-feet, water year Octcber 1945 tc September 1946

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1} 16,200 9,300/ 1,600{ 1,200| 1,500| 1,700| 2,610 1,64d 2,600 3,410 4,220 18,400
2] 16,000 9,200| 1,600] 1,200( 1,400 2,100| 2,50 1,68 2,600 3,060 3,870| 18,600
3| 15,800 9,l00f 1,400| 1,200| 1,400 2,500} 2,42 1,660 2,630 2,790 3,870 18,400
41 15,800 9,100{ 1,400 1,200| 1,300| 2,900 2,33 1,66d 2,630 22,840 4,150 18,000
S| 15,000 9,100 1,400| 1,200| 1,100| 3,200{ 2,25 al,70q 2,600 2,890] 6,570| 17,600
6| 16,000/ 9,400{ 1,400| 1,200 1,100 3,600| 2,139 1,73 2,680 23,310, 10,200| 17,200
71 16,000| 9,700| 1,400f 1,200| 1,100{ 3,800| a2,03q 2,02q a2,750| a3,730| 13,400{ 17,800
8| 15,800! 29,600 1,300/ 1,200] 1,200| 4,l00| 1,93 2,129 2,839 4,150 15,800/ 18,200
91 15,700| 28,900 1,300{ 1,200| *1,300| 4,300 1,91d 2,124 2,860 3,540 17,100 18,600
10| 15,500| 28,600 *1,100| 1,200{ 1,200{ 4,400 =al,92qd 2,199 =2,82d 3,660( 17,100 19,000
11! 15,500 9,000 900| *1,400{ 1,200} 4,400 1,93 2,224 2,980 12,400| 17,100 18,200
12} 15,700| 10,300 800/ 1,500| 1,300| 4,300 1,980 a2,160 3,540 10,500| 17,400{ 15,100
131 15,700 9,800 800| 1,600 1,300 4,300| 2,00d a2,10q 3,230 7,270 17,800/ 10,900
141 16,000| *9,200 900! 1,600| 1,300 4,300| a1,96q 2,059 2,540 6,930 17,600 11,300

15| 16,600 7,940 1,100| 1,400| 1,400| 4,200 1,92 2,174 2,490 7,080 18,400 13,100

16 16,900{ 6,000{ 1,300| 1,300| 1,400| 4,200{ 1,93q 2,410 a2,560 5,940| 18,200| 14,800
171 16,900| 4,800| 1,400| 1,200 1,400| 4,300| 1,96 2,839 2,620 10,800/ 18,600| 16,600
18 17,600{ *3,800 1,200{ 1,200( 1,400| 4,300 4,22q 3,010 2,800 12,300 18,800| 17,200
19| 18,000{ 3,100{ *1,300| 1,400| 1,400| 4,500| 4,529 3,110 2,970 9,830 18,5600| 16,900
20| 18,000 2,400| 1,600| *1,600| *1,300| 4,800| 4,309 3,17q 2,510 5,700, 19,000/ 15,500

21| 18,000 2,200/ 1,900| 1,700| 1,200| 5,000| a3,619 3,239 22,310 5,290 19,700| 14,400
221 17,600 =2,200| =2,200| 1,500{ 1,300| 5,100| 2,939 2,980 2,110 6,030/ 19,700 14,400
23} 17,200 3,500 2,400/ 1,400| 1,500f 5,000{ 2,27 2,790 22,180 6,460 19,200 15,000
24| 17,100 5,000/ 2,600| 1,300| 1,600| 4,820| 1,960 2,700 2,250 6,540| 19,700| 15,300
25| 16,700{ 4,000| 2,600| 1,300| 1,700{ 4,820] 1,740 2,580 2,450 6,370| 20,200/ 14,700

26| 15,000] 2,000| 2,700] 1,400| 1,%00| 4,380 1,650 2,550 2,680 5,940 19,900| 14,700
27! 12,800| 1,500| 2,700| 1,500{ 2,000] 3,870| 1,650 a2,540| =2,950| 4,600] 19,700| 13,800
28/ 11,100 1,600{ 2,200 1,500{ 1,800| 3,410| al,66q 2,520 3,010 4,010] 19,500/ 13,500

- 3,100 1,660 2,530 2,930 4,380 19,500 13,600

29| 10,000{ 1,600| *1,800| *1,500
*2,940| 1,620 2,520 3,170, 4,150 18,800| 13,400

30| 9,500 1,700| 1,800 1,500

31| 9,400 - 1,700| 1,500 az,780 22,560 3,940} 18,600 -
Second- Runcff in
Month foct-days Maximum Minimum Mean acre—feet
October................ 479,900 18,000 9,400 15,480 951,900
November. . 183,640 10,300 1,500 6,121 364,200
DOCOMDOT. . ..ottt 49,800 2,700 800 1,606 98,780
4,212,000
83,900
77,360
240,800
137,900
145,300
161,200
. 356,800
August.. . ... . e 492,280, 20,200 3,870 15,880 976,400
September.. . ... . . 474,200 19,000 10,900 15,810 940,600
Water year 1945-46 ............... e 2,286,470 20,200 800 6,264 | 4,535,000

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated or computed on basis of records for station near
Wolf Point.

Note .- Stage-discharge relation affected by ice Nov. 16 to Mar. 23 (no gage-height record Feb. 10-
16, 18, 19, 28; dizcharge computed on basis of weather records and records for station near Wolf
Point. Wire-welght gage readings used Nov. 5-11, Mar. 25 to May 15, May 25 to July 10.



MISSOURI RIVER MAIN STEM 29
Missouri River near Willlston, N. Dak.

Location,- Water-stage recorder, lat. 48°07', long., 103°44', in sec. 31, T. 154 N., R.

-, at Lewis and Clark Highway bridge, 7 miles west of Willlston and 25 miles
Datum of gage is 1,830.20 feet above mean sea

downstream from Yellowstone River.
level, datum of 1929,

Dralnage area.- 164,500 square miles.

Records available.- September 1928 to September 1946.

Average discharge.- 18 years, 18,230 second-feet.

Extremes.- Maximum discharge during year, 53,300 secund-feet June 15 (gage height, 7.92
TeeT); minimum daily discharge, 2,000 second-feet Dec. 20; minimum gage height, 1.98

feet Nov, 22.

1928-46: Maximum discharge, 231,000 second-feet Apr. 4, 1930, from rating curve

extended above 80,000 second-feet; maximum gage height, 19.78 feet Mar. 28, 1943

(1ce Jam); minimum daily discharge, 1,320 second-feet Dec. 28, 1939,

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

Discharge, in seccnd-feet, water year October 1945 tc September 1946

Many di-
Flow partly regulated by Fort Peck Reservoir

Day] Oct. Nov, Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1| 26,300 15,500 | 10,300 | 7,400 | 6,400 | 12,700 | 11,000 | 16,400| 31,500| 31,000 13,000 23,000
2| 27,300 15,400 | 10,700 [ 8,300 | 5,800 | 13,100 | 11,500 | 20,200{ 30,000| 29,200 12,700| 23,600
3| 26,300( 15,800( 11,100 8,650 [ 5,400 | 13,100 | 11,600 { 21,000 27,600! 28,200| 11,600( 24,400
4/ 25,600 15,700 | 11,200 | 10,200 [ 5,200 { 13,800 | 11,200 [ 20,600{ 26,700{ 27,700 10,700( 24,200
5| 26,000 16,000 {*11,000 | 10,600 | 5,500 | 14,500 | 11,000 | £19,900| 24,900| 27,700} 10,300| 27,700
6| 28,500 16,600} 10,600 | 10,400 | 6,000 [ 16,000 | 10,700 | £18,400| 24,400 29,500| 12,200| 27,200
7| 26,800 17,000 [ 10,500 [#10,000 | *6,400 | 16,200 | 10,300 | £16,400| 25,300 33,900| 15,800{ 2¢,500
8| 28,800 |g16,500 | 9,400 | 9,700 | 6,200 {16,000 10,100 | 15,800 27,900| 33,300| 19,800| 27,000
9| 26,600 116,000 | 8,800 | 9,400 | #6,300 { 16,400 { 9,900 | 16,500, 36,900{ 37,500| 22,000| 24,000
10| 25,600 [g15,000 | 7,500 | *8,900 | 6,600 | 16,400 | 9,750 | 17,700 42,500| 37,200| 22,600| 2£,900
11| 25,500 14,500 | 6,500| 8,450 | 6,800 17,700 | 9,780 [ 17,900/ 40,700| 35,800 22,400 3£,200
12 25,000 15,000 5,700 8,250 6,700 (17,700 { 9,930 | 16,700[ 38,200{ 40,600{ 22,100( 3€,600
13| 24,300 14,100| 4,800| 8,300 | 6,600 | 17,200} 9,720 | 16,300| £39,100| 22,500| 22,300| 26,400
14| 24,300 14,700 | 4,200| 8,250 | 6,500 | 17,200 | 9,690 | 17,000{ £46,700| 28,200! 23,400| 27,900
16| 24,400 14,500 | g3,500 | 7,850 | 6,400 | 17,200 } 9,510 | 16,600 52,200 25,100| 24,500|£27, 400
16 1824,600 14,300 | g2,700 | *7,550 | 6,400 [ 17,200 | 9,240 | 16,200 49,000{ 24,600| 25,000|f23,900
17 |225,000 | 13,200 rg2,450 7,600 | 6,500 | 17,200 | 8,990 | 15,700| 44,900| 26,700} 24,000| 24,600
18| 25,100 12,700 | g2,450 { 7,150 | 6,600 | 17,200 | 8,850 [ 15,700 43,700/ 31,700| 23,500 2,800
19| 25,6001 11,700 | 2,200 6,700 | 6,800 | 17,700 | 9,750 | 16,100 43,700| 32,800| 23,000| 26,200
20| 25,800 11,700 | 2,000| 6,850 | 6,600 | 17,700 |11,500 | 16,000, 44,100| 27,900| 22,400| 26,800
21| 25,700 8,300 2,200 | *7,200 | 6,800 | 22,500 [12,000 | 15,100| 41,100| 22,700( 22,300| 26,300
22| 25,700 6,800 | g2,500 | 7,400 [ 7,000 | 27,600 [12,300 | 14,100| 38,400| 19,500| 23,600| 25,100
23| 24,900 | 7,400 | g2,800 | 7,750 [ 7,200 | 26,800 [12,600 | 14,200/ 39,200| 18,800|g23,500| 25,200
24| 25,000] 8,800) g3,300 | #7,950 | 8,000 k29,800 |13,700 | 14,700| 38,200| 18,500/g23,200] 25,400
25| 25,300 11,100 | g3,800 | 7,700 | 9,000 E15,900 {15,600 | 14,300| 35,200| 17,900{g23,600| 25,800
26| 23,900} 11,200 | g4,000 | 7,800 | 10,800 [ 13,500 {16,600 | 14,800 34,900| 17,000|g24,200| 25,100
27| 22,000 { 10,000 | g4,300 | 7,600 ¥11,700 {13,500 [16,000 | 16,800| 36,400| 16,000{ 24,300; 24,600
281 19,800 | 9,500 *gd,750 | 7,600 | 12,200 | 13,200 |15,100 | 18,900| 42,300| 14,500| 24,000| 27,400
29| 18,400 klo,ooo 5,300 | 7,250 - 12,700 | 14,400 | 18,100| 39,800| 14,100| 24,400 22,700
30) 16,800/ 10,300 | 5,600 7,100 - 12,100 | 14,300 | 17,800| 33,500 13,900} 24,100| 22,400

31| 15,500 - *5,860 | 7,000 - 11,400 - 20,900 - 13,400f 23,200 -

Seccnd~ Runoff in

Mcnth fcct-days Maximum Minimum Mean acre~fiet
October........... . 756,200 27,300 15,500 24,390 | 1,500,000
Nevember........... 389,100 17,000 6,800 12,970 771,800
December,............ 182,010 11,200 2,000 5,871 361,000
Calendar year 1945 ...,.. 6,981,960 68,600 2,000 19,130 } 13,850,000
JANUATY. .\ evirenn. 252,650 10,600 6,700 8,150 501,100
February........... 198,200 12,200 5,200 7,079 393,100
March...... e 521,200 29,800 11,400 16,810 { 1,034,000
April............. 346,610 16,600 8,850 11,550 687,500
May.......o...s 526,400 21,000 14,100 16,980 | 1,044,000
June............ 1,119,100 52,200 24,400 37,300 | 2,220,000
July...ooenninnnns 807,800 40,600 13,400 26,060 [ 1,602,000
August............ 643,700 25,000 10,300 20,760 | 1,277,000
September......... 758,100 36,600 22,400 25,270 | 1,504,000
Water year 1945-46 .,..... e .o......| 6,501,070 52,200 2,000 17,810 | 12,900,000

* Winter discharge measurement made on this day.
f Computed on basls of partly estimated gage-height record.
g Computed from graph based on twice~-dally wire-weight gage readings.
Ncte,- Stage-discharge relation affected by ice Nov. 8 to Mar. 23.



30 MISSOURI RIVER MAIN STEM
Missouril River near Elbowoods, N. Dak.

Locatiun,- Water-stage recorder and wire-welght gage, lat. 47°34', long. 102°12', in
u+NE; sec. 12, T, 147 N., R. 91 W., at bridge on State Highway 8, 2 miles downstream
from Little Missourl River and 2} miles west of Elbowoods. Datum of gage is 1,720.55
feet above mean sea level, datum of 1929.

Drainage area.- 179,800 square miles.
Records available.- October 1939 to September 1946.

Extremes.- Maximum discharge during year, 58,800 second-feet June 15 (gage height, 10.45
Teet]; minimum daily discharge, 3,800 second-feet Dec. 24; minimum gage height ob-
served, 3.57 feet Apr., 20.

1939-46: Maximum discharge, 241,000 second-feet Mar. 31, 1843, from rating curve
extended above 110,000 second-feet by logarithmic plotting; maximum gage height, 21.08
feet Mar. 31, 1943 (ice Jam); minimum dlscharge, about 1,500 second-feet Dec. 30,
1939; minimum gage height, 2,00 feet Sept. 18, 1940.

Remarks.- Records good except those for perlod of ice effect, which are fair. Flow
partly regulated by Fort Peck Reservoir..

Discharge, in second-feet, water year October 1945 to September 1946
Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.

o
aQ
-

25,400 16,700) 9,000{ 5,600 7,500 10,200 | 14,000| 14,700 21,600 36,900} 15,000 | 22,900
25,600( 16,500} a9,500| 6,200| 7,100 | 11,100 [a13,700{ 14,800 25,300 | 34,000 14,600 | 22,300
26,200( 16,300| 9,800 *6,940 | 26,600 | 12,800 |al3,400{ 15,100| 27,600 31,500] 14,000 | 22,400
25,800 16,300| 10,000| 7,300 | 6,100 | 14,700 |al3,100| 19,000 26,200 30,400 | 13,200 | 22,900
25,400} 16,200| 10,000 | 7,600 a5,600 | 14,700 | 12,900] 21,400 25,300 29,400 | 12,500 | 23,600

25,400 16,300| 9,900 | a8,000| 5,100 | 15,000 | 12,600( 21,200| 25,700 28,500 | 11,800 | 23,600
25,700} 16,800 #9,860| 8,500 | a5,000 p15,400 | 12,000| 20,800 | 25,800 | 29,400 | 11,200 | 22,900
25,600} 17,200 9,000| 8,800| 5,300 | 15,800 | 12,400| 19,600 | 26,900 | 31,600 | 12,100 | 22,500
25,6001a17,000 [ a8,500| 9,000 5,600 | 16,500 | 12,200| 17,500} 27,500 33,700 | 15,500 | 22,500
25,200 |al4,500 8,000 9,000/ as5,900 | 17,300 | 11,800] 16,600} 35,700 35,600 | 18,500 | 22,700

24,900 1a13,500( 7,500| 9,000 a6,200 {17,300 [ 11,600| 16,600 | 43,400 38,300 | 21,300 | 24,500
24,800 [a13,000 | *6,77C| 8,900 6,500 | 16,100 | 11,500 17,300 | 42,100 | 40,200 | 22,200 | 31,400
24,600 [al2,500 | 6,000 | a8,800 | 6,800 | 16,100 | 11,300| 18,300 41,000 | 40;200 | 22,200 | 38,500
24,400 1a12,000 | 5,000 ( 8,800| 7,100} 16,100 ( 10,900| 17,600 | 42,000 | 35,100 | 22,000 | 30,400
24,2001a12,000| 4,600( 8,700 | a7,300 | 16,100 | 11,100 17,400| 52,500 | 29,000 | 22,200 | 23,500

i vt =
RABGN CONID CALN - E

16| 24,600 lal12,000| a4,400 | 8,600 | #7,500 17,300 | 10,900| 17,700 | 55,600 25,400 | 23,000 | 22,300

17| 24,800 a12,000| 4,250 | #8,500 | a7,500 p18,500 | 10,800 18,200 | 49,900 | 25,400 | 24,000 | 22,900

18| 24,5001a11,800| 4,100 8,500 7,400 [ 19,700 | 10,600 | 17,600 | 44,700 | 26,700 | 25,400 | 23,500

191 24,600 (212,000 | 4,050 | 8,400 | 7,400 | 19,700 | 10,700 | 17,300 | 44,000 | 29,400 | 24,600 | 25,300

20| 24,900 [a12,200 | 4,020 | a8,400 | 7,400 | 19,200 | 10,400 | 16,800 | 43,800 | 34,400 | 24,300 | 26,200

21| 25,200 |a12,400 | #3,890 [ 8,350 | 7,400 | 18,700 | 10,700 | 16,800 | 43,100 | 33,800 | 24,200 | 26,900

22| 26,000 jal2,000 | 3,850 | 8,100 | *7,400 | 20,700 | 11,200 16,700 | 42,700 | 27,400 | 24,200 | 26,700

23| 25,900 1211,000 | 23,900 | 8,000 | 7,400 | 21,200 12,300 | 16,000 | 40,300 | 22,900 | 24,900 | 26,200

24| 25,500 1a10,000 [ 3,800 | 8,100 | 27,500 h26,200 [a13,000 | 14,900 | 40,200 | 20,800 | 24,300 | 26,000

25| 25,100 | a8,000 | 3,850 | 28,150 | 7,600 | 31,300 |al3,300 | 14,600 | 42,500 | 19,700 | 23,700 | 25,700

26| 24,700 | a6,000 | 3,900 | #8,180 | 7,800 | 40,300 (a13,800 | 14,500 | 42,200 | 19,100 | 23,100 | 25,000

27| 24,200 | #4,310 | 4,000 | 28,150 [ 9,000 | 43,400 | 15,300 | 14,200 | 41,200 | 19,600 | 23,600 | 23,300

28| 22,900 | a6,000 | 4,200 [ 8,000 | 9,300 |19,400 | 15,800 | 14,300 | 39,700 | 18,200 | 23,500 | 23,800

291 21,100 } a7,500 | 4,500 | 8,000 - 14,100 | 15,500 | 15,100 | 43,700 | 16,800 | 23,500 | 24,200

30| 19,500 { 28,200 | a4,750 | 7,900 - 14,300 | 15,200 17,400 | 42,300 | 15,700 | 23,200 | 23,400
31| 17,600 - 5,100 | 7,800 - 14,900 - 19,000 - 15,200 | 23,500 -
Second- N Runoff in

Month foot—days Maximum Minimum Mean acre-fest

759,900 26,200 17,600 24,510 | 1,507,000

. 372,210 17,200 4,310 1z,410 738,300

. 189,990 10,000 3,800 6,129 376,800

Calendar year 1945 ............. P 7,320,260 69,400 3,800 20,060 |14,520,000

January........ 252,270 9,000 .5,600 8,138 500,400

February.. 194,300 2,300 5,000 6,939 385,400

Ma, 584,100 43,400 10,200 18,840 | 1,159,000

374,000 15,800 10,400 12,470 741,800

529,000 21,400 14,200 17,060 | 1,049,000

1,144,500 55,600 21,600 38,150 | 2,270,000

874,300 40,200 15,200 28,200 1,734,000

631, 300 25,400 11,200 20,360 | 1,252,000

748,000 38,500 22,300 24,930 1,484,000

Water year 1945-46 ............. siives.. | 6,653,870 55,600 3,800 18,230 | 13,200,000

* Winter discharge measurement made on this day.

a No ﬁage-height record; dlscharge computed on basis of records for stations near Williston and at
Bismarck.

Note.- Water-stage recorder Oct. 1 to Nov. 8, wire-weight gage thereafter. Stage-discharge rela-
tion affected by ice Nov. 9 to Mar. 25.




MISSQURI RIVER MAIN STEM

Missouri River at Bismarck, N. Dak.

31

Location.- Water-stage recorder, lat. 46°48'50", long. 100°49'10", in sec. 31, T. 139
B0 W., at Bismarck city water plant, 2,100 feet downstream froum Northern

Pééiric Railway 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, datum of 1929.

Drainage area.- 186,400 square miles.

Records available.- September 1904 to December 1905, Octuber 1927 to September 1946.

Average discharge.- 18 years {1928-46), 19,310 second-feet.

Extremes.- Maximum discharge during year, 59,600 second-feet Mar. 28; maximum gage
TieIght, 10.93 feet Mar. 27 (backwater from ice); minimum daily discharge, 3,200
second-feet Dec. 21-24; minimum gage height, 3.43 feet Apr. 23.

1904-5, 1927-46: Maximum discharge, 282,000 second-feet Apr. 3, 1943; maximum
gage height, 22.2 feet Apr. 1, 1943, from floodmarks; minimum discharge, about

1,800 second-feet Jan. 3, 1940; minimum gage height, 1.35 feet, present site and

datum, Sept. 4, 1934.

Maximum stage known, 31.6 feet, present site and datum, Mar. 31, 1881 (ice Jam).

Remarks.- Records good except those for perlod of ice e[‘fect: which are fair. Flow
Partly regulated by Fort Peck Reservoir.
Discharge, in d-feet, water year October 1945 to September 1946
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1{ 27,700 21,700| 6,000 | 3,600 | 6,300 {10,200 | 14,400{ 15,100[ 17,500{ 47,000] 15,300 24,300
21 26,600} 20,000} 7,500 4,100 | 6,300 {11,000 | 14,100 15,000| 22,400{ 39,000| 14,700 24,600
3| 25,500 19,100} 8,500] 4,600 | 6,300 |11,500 | 14,000 14,400 25,700 34,400| 14,300| 24,500
4| 24,800 (a18,600| 9,000| 5,100 | 6,200 12,100 | 13,600 14,000| 25,500| 32,400 13,800 24,300
5| 24,800 |a18,100 | *9,200}| 5,600 | 6,200 | 13,100 | 13,300 14,400 25,700{ 30,900{ 13,300{ 24,100
6| 24,600 17,700| 9,200| 6,100| 5,800 13,700 { 12,900 17,700| 24,400/ 30,300 12,900} 24,800
7| 24,900| 17,000} 9,200 | 8,600 }|*5,500 | 14,500 | 13,200{ 20,400| 23,900| 29,500| 12,300| 24,800
8] 25,000 16,500 9,100 | *#7,000 | 5,700 } 15,000 | 12,800 20,500| 24,100 29,000 11,600} 24,700
9| 25,400 16,000 | 9,000| 7,200| 5,800 |16,700 | 12,600| 19,800| 24,500| 29,600 11,000; 24,800
10 25,500 15,500| 8,900 7,300 | 5,900 | 17,500 | 12,600| 17,900, 25,900| 33,200 11,600| 24,700
11} 25,200 13,000 | 8,800} 7,400 | 6,000 | 18,300 | 12,400| 16,400] 29,000 34,100| 14,700{ 24,500
12| 24,800} 10,500| 8,700 7,500 | 6,100 [ 20,200 | 12,100| 15,400 43,000 35,900{ 18,900 24,600
13| 24,300 *8,500| 8,700 7,500{ 6,100 (22,500 | 11,900, 15,300 40,800| 38,000] 21,700{ 31,900
14| 24,300! 8,500 8,000 |*7,200| 6,100 | 23,200 | 11,700| 16,000 37,800 38,700| 23,200| 37,900
15| 24,500 | 8,700 7,500 | 7,200 | *6,100 | 23,500 { 11,300 17,000| 37,100 40,200{ 23,300} 33,600
16| 24,600 | *8,900| 7,000 7,100 | 6,300 | 24,000 | 11,200| 17,500| 48,500| 34,100} 22,700 27,500
17| 24,400} 9,400| 6,000 | 7,000 6,500 | 25,000 | 11,200 17,400 56,100| 29,800| 22,700| 23,600
18| 24,800 10,0001 5,000 | 6,900 6,500 (23,900 | 11,100( 17,500 52,800 27,300| 23,500{ 27,900
19| 24,300 | 10,000 | 4,100 6,900 | 6,400 |22,800 | 11,100| 17,900 47,300{ 26,400| 24,900]a23,500
20| 24,100 | 10,500 | *3,350 | 6,800 | 6,300 | 21,700 | 10,900 17,900 44,500 26,800{ 25,800 24,300
21 24,9001 11,000 | 3,200 | 6,800 | 6,400 | 20,200 | 11,000 17,400| 45,800| 29,700{ 24,800] 2f.600
22 25,500} 11,300} 3,200 | 6,700 | 6,500 | 20,700 | 10,900 17,000| 45,700| 33,300] 24,200| 27,000
23| 26,500 *11,300| 3,200 | 6,600 | 7,000 [21,700 [ 10,700| 16,600 46,000 30,600| 23,900 27,800
24{ 27,200 11,000 | 3,200 | #6,500 { 7,500 (23,800 { 11,000 16,400 44,000{ 26,300| 23,900{ 27,600
25| 27,600 [ 10,500 | 3,300 | 6,400 | 8,000 | 25,600 | 11,600| 16,100 43,200| 22,700| 24,300| 26,400
26| 27,000} 9,500 | 3,300 | 6,400 | #8,500 | 30,000 | 12,000| 15,600| 42,800| 20,400] 24,900] 25,300
27| 26,300} 8,500, 3,300 6,400 [ 9,100 | 38,000 | 12,400 15,100| 41,500} 19,500| 24,600{ 25,100
28| 26,100 7,500 | 3,300 | 6,400 | 9,700 £57,000 | 12,800| 15,000| 41,600{ 18,900| 24,100| 24,200
29| 25,400 | 6,500 | ¥3,300 | 6,400 - |%4,700 | 13,800{ 15,000| 40,500| 18,100| 24,100{ 23,400
30| 24,500 { *5,200 ( 3,400 | 6,400 - 17,400 | 14,500! 15,100| 44, 17,200] 24,300 27,300
31| 22,600 - 3,500 | 6,300 - 15,200 - 15,900 - 16,300| 24,500 -
Second- s Runoff in
Month foot-days | Meximum Minimum Mean acre-fest
783,700 27,700 22,600 25,280} 1,554,000
370,500 21,700 5,200 12,350 734,900
188,950 9,200 3,200 6,095 374,800
Calendar year 1945 .. ........ ... ... ...... 7,539,630 71,300 3,200 20,660 | 14,95C,000
JANUATY. . .t ie vt iivie e 200,000 7,500 3,600 6,452 39€,700
February .. 185,100 9,700 5,500 6,611 367,100
March. . 664,700 57,000 10,200 21,440 | 1,31€,000
April 368,900 14,500 10,700 12,300 731,700
May. 512,700 20,500 14,000 16,540 | 1,017,000
June 1,112,000 56,100 17,500 37,070 | 2,20€,000
July 919,600 47,000 16,300 29,660 | 1,824,000
August. . s 619,800 25,800 11,000 19,990 | 1,22$,000
SEPLOmbETr. .. ... ..t i 774,400 37,900 22,300 25,810 [ 1,536,000
Water year 1945-46 ... .................. 6,700,350 57,000 3,200 18,360 | 13,29¢,000
* Winter discharge measurement made on this day

a No gage-helght record; discharge interpolated.

Note.~ Stage-discharge relation affected by ice Nov. 8 to Mar. 28.



32 MISSOURI RIVER MAIN STEM
Missouri River near Mobridge, S. Dak.

Location.- Water- stage recorder, lat. 45°32', long. 100°29', in sec. 7, T. 18 N., R. 30
at bridge on U. S. Highway 12, 3 miles west of Mobridge and 3% miles downstream
from Grand Rive:n Datum of gage is 1,527.19 feet above mean sea level, datum of 1929.

Drainage area.- 208,700 square miles.

Records available.- August 1928 to September 1946.

Average discharge.- 18 years, 20,060 second-feet.

Extremes.- Maximum discharge during year, 55,800 second-feet June 18; maximum gage
heIght, 11.46 feet Mar. 18 (ice jam); minimum daily discharge, 4, 100 second-feet
Jan. 3; minimum gage height, 3.26 feet Nov. 22.

1928-46: Maximum discharge, 282,000 second-feeb Apr. 5, 1943; maximum gage height,

19.55 feet Mar. 28, 1943 (ice Jam); minimum daily discharge, 2,600-second-feet Jan. 8,
9, 1940; minimum gage height, 1.00 foot Sept. 6, 7, 1934.

Remarks.- Records excellent except those for period of ice effect, which are fair. Flow
partly regulated by Fort Peck Reservoir.

Discharge, in second~feet, water year Ootober 1945 tc September 1946
Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.

28,200| 25,700| 9,100| 4,300| 9,100{ 9,000 | 16,000 | 14,300 | 15,600 | 41,600 | 17,700| 23,600
28,200} 23,400} 9,600| 4,300} 8,800} 9,000] 16,800 | 15,200 | 15,800 | 47,300 | 17,000{ 23,900
28,200 21,800{ 8,100| 4,100 8,800¢4 9,300| 17,600 | 16,200 | 20,000 | 42,600 [ 15,800/ 24,200
27,800| 20,300 7,100 4,300| 8,800 9,600] 17,800 17,000 | 27,500 { 37,600 | 15,200 23,600
26,500 19,800{ 7,200| 4,300| 8,700| 10,800 17,800 | 16,800 | 28,200 | 35,000 { 14,500| 23,400

26,100( 19,000 7,900| 4,400| 8,700( 12,000 17,400 | 16,800 | 29,200 | 33,400 | 14,000 22,800
26,100| 18,5001 8,100| ¥4,700| 8,500| 13,000 | 16,800 | 17,000 | 27,800 | 32,600 | 13,100 22,800
25,700 17,800| 8,200 5,300] *#8,400( 14,300 16,800 | 18,300 | 26,200 | 32,600 | 12,600 22,800
26,100(g18,100 7,900| 5,600} 8,100| 16,000 16,600 | 20,900 | 25,300 | 30,400 | 12,300 22,800
26,500(g16,400| 7,500| s,800| 7,800| 17,600 16,200 | 21,400 | 24,700 | 28,900 | 11,800, 23,100

11| 26,900|gl3,200 7,200 6,100 7,500 18,500 16,000 21,000 | 24,200 | 30,000 [ 11,600 23,100
12| 27,400|gll,100| 7,600 7,300| 7,200( 19,200 15,800 19,700 | 24,700 | 31,800 | 12,000, 23,100
13| 26,900|glo,800 7,800| 8,500| 7,200( 19,500] 15,600} 18,400 | 35,400 | 33,400 | 13,800 23,100
14| 26,100 11,300 7,900| 8,800 7,200| 19,500{ 15,000} 17,200 | 39,000 | 35,400 | 17,200 25,600
15| 25,300{ 10,900 8,400{ 9,800 7,600 19,500 ( 14,400 16,600 | 39,000 { 35,800 | 20,400{ 35,000

16| 25,300} lo,600} 8,500} 10,100} 7,500 23,400 | 13,900} 16,600} 38,100 | 37,200 21,70d 34,600
17| 2s,300{ 10,800| 8,100( 10,300 7,800| 26,100 | 13,500 | 17,000 | 47,300 | 36,300 | 21,400 30,000
18| 24,200( 10,900| 6,900|*10,100( *7,800 | 26,900 | 13,200 { 17,500 | 54,300 | 33,400 | 21,200 26,500
19| 25,300 10,800| *6,500| 10,100 7,900 26,100{ 13,000 | 17,500 | 50,000 | 30,000 | 21,400 23,600
20| 25,700| 10,600{ 6,200 9,800 7,900 |*32,200 | 12,600 | 17,700 | 46,000 | 27,800 | 22,200 22,800

" .
COLRIN ObaN- g

21| 25,700) 10,100 6,100) 9,600} 7,900| 31,600 | 12,500 | 17,700 | 43,700 | 27,200 } 23,600 23,100
22| 26,500 9,300{ 6,000|_ 9,800 7,900 | 22,100 | 12,100 | 18,000 | 44,300 | 27,800 | 24,400, 23,900
23| 26,500{ 9,000 5,700] 9,900 7,900 | 21,200 12,000 | 18,200 | 44,300 | 30,400 | 24,200 25,300
24| 26,900{ 9,800/ 5,600| 10,100 7,900 23,400 12,000 | 17,500 | 44,800 | 32,200 | 23,400} 26,500
25| 27,400| 12,800 5,100 10,100| 8,100| 23,800} 11,800 | 17,000 | 43,700 | 29,200 | 23,100, 27,200

26| 28,700| 15,200 4,900} 9,900| 8,400| 22,800] 12,000 | 16,800 | 41,600 | 24,700 | 23,600 27,500
27| 28,700| 14,400| *4,600| 9,800| 8,500| 24,500 12,100 | 16,800 | 42,600 | 22,500 | 23,100 26,500
28| 29,200 13,000 4,500 *9,900 | #8,700 | 38,000 12,600 | 16,400 | 43,700 | 21,000 | 23,100 25,900

29| 28,700 11,300 4,500 9,500 - 63,800 13,200 | 15,800 | 41,600 | 20,000 23,100] 25,300
30| 28,200| 10,400 4,300 9,100 - 34,400 13,700 | 15,800 | 41,000 | 19,400 23,100 24,400

31| 27,800 - 4,300 9,300 - 19,200 - 15,800 - 18,400 23,400 -

Second~ 5 Runoff in
Month foot-days | Max Mintmun Mean acre-feet
Octgber............ .. 832,100 29,200 24,200 26,840 1,650,000
November . . 427,100 25,700 9,000 14,240 847,100
December 211,400 9,600 4,300 6,819 419,300
Calendar year 1945 ., .................... 8,081,680 87,500 4,300 ‘22,140( 16,030,000
January.... 245,000 10,300 4,100 7,903 486,000
February... 226,400 9,100 7,200 8,088 449,100
. 666,100 53,600 9,000 21,490 1,321,000
436,800 17,800 11,800 14,5860 866,400
538,900 21,400 14,300 17,380 1,089,000
1,069,600 54,300 15,600 35,650 2,122,000
965,900 47,300 18,400 31,156| 1,916,000
585,000 24,400 11,600 18,870 1,160,000
September. . 756,000 35,000 22,800 25,200 1,500,000
Water year 1945-46 . ........ ............ 6, 960 300 54,300 4,100 19,070 13,810,000
* Winter discharge measurement made on this

g Computed from graph based on wire-welght gsge readings
Note.- Stage-discharge relation affected by lce Nov. 19 to Mar. 19 (wire-welght gage readlngs used
Dec. & to Feb. 17).



MISSOURI RIVER MAIN STEM 33
Missourl River at Plerre, S. Dak.

Location.- Water-stage recorder, lat. 44°22'¢5", long. 100°22!05", in SWi sec. 3z, T.
o, R. 79 W., at Chlcago & North Western Railway bridge at Pierre, 13 miles
ugstream from Bad River. Datum of gage is 1,414.41 feet abuve mean sea level, datum
of 1929.

Drainage area.- 243,500 square miles.

Records available.- October 1929 to September 1946.

Average discharge.- 17 years, 20,870 second-feet.

Extremes.- Maximum discharge observed during year, 83,000 second-feet June 20 (gage
3 , 10.05 feet); minimum daily, 4,400 second-feet Jan. 6, 7; minimum gage height
observed, 2.17 feet Dec. 9.

1929-46: Maximum discharge, 281,000 second-feet Apr. 6, 1943 (gage helght, 19.65

feet); minimum dailly, 2,300 second-feet Nov. 14-16, 1940; minimum gage height, 0.26
foot Nov. 27, 1931, present datum.

Remarks.- Records excellent except those for period of ice effect, which are fair. Flow
partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1945 to September 1946
Oct, Nov. Dec. Jan. Feb. Mar. Apr. 'lny June July Aug. Sept.

28,200 | 27,800 14,600 4,600, 8,700, 8,100 24,300} 13,200} 24,300| 45,900| 20,500{ 24,300
28,500 | 26,500 9,900 | .4,600| 8,300] 8,500| 18,600| 14,800| 34,100| 44,600| 19,100] 24,000
29,300 25,8000 10,300 | 4,700, 8,300 9,500| 17,100 16,800] 32,000/ 49,100} 18,600| 24,000
28,500 | 24,8001 9,100 [ 4,600 8,500 9,500 16,100{ 32,000| 28,800| 51,100| 18,100 24,300
28,200 | 23,700 7,900 | 4,700 8,300, 9,700 16,600 26,100| 32,400| 44,600 17,800 24,000

27,100 23,100 7,200 4,400, 8,300 9,700{ 17,100) 23,400 37,200{ 39,600{ 17,300( 24,000
26,100 22,200 *7,000 4,4000 8,100 10,600} 17,600| 21,900| 36,300| 36,700| 16,300| 24,300
25,200 { 21,900 6,600 [ *4,900| *8,100 12,100( 16,800/ 19,700 34,500{ 35,400| 15,600] 24,300
25,200 | 21,100, 5,500 5,30 8,100, 12,800 16,600{ 18,100| 32,000| 35,400} 14,900 24,000
10| 25,200 ( 20,500 5,800 5,800, 7,900 13,700{ 15,800[ 18,100{ 29,600 34,500{ 14,200{ 23,700

COIO QAU

11| 25,500 { 20,000 8,800 6,100, 7,500 15,100{ g15,400[ 19,700 27,800 34,500 13,700 24,300
12§ 26,100 | h17,800 7,300 6,400, 7,300( *16,100| g15,100| 21,600 26,800| 33,600| 12,800| 24,900
13| 26,100 | hl5,400 7,900 6,600 7,200 21,900 hl5,100{ 21,900| 26,100{ 34,100{ 12,100| 25,200
14| 26,100 | h12,80Q 8,500 7,000 6,800 ¥24,600{ h14,900] 21,900| 30,400| 36,300} 12,100| 25,800
15| 26,500 | h1l,700 7,700 8,100 6,400 29,300| h14,600{ 20,500{ 46,500 37,700 13,200} 25,500

16| 26,100 *hl1l1,200 6,000 8,700 8,800, 23,100|hl4,400[ 19,400| 49,800| 38,600{ 16,600| 28,200
17| 25,800 | hl1,200 6,800 9,500 8,600, 22,500] h13,900| 18,600| 49,800/ 39,100} 20,200| 38,700
18| 25,800 | h11,200 8,300 | *10,100[ *85,800| 21,200|h13,200{ 18,400| 56,300| 41,200 21,900 37,200
19 25,200 } h11,000 9,300} 11,200 7,000| 21,400/nl13,200] 18,600|/n69,200] 42,900| 22,500} 33,600
20| 25,500 | h10,600 *9,100 | 11,900| 7,200{ 26,800|hl2,800| 19,100|g79,900| 37,700 22,200| 28,900

21} 25,200 | n10,1000 8,100 | 11,900| 7,300 34,900[n12,300{ 19,400|h72,000| 33,200| 22,200| 26,800
22| 24,900 9,500 7,300 } 11,700 7,500 37,700/hll,900! 19,100|h63,000] 30,40C{ 22,500| 26,100
23| 24,600 9,7000 6,800 ; 11,200 7,700| 31,200{ 11,70C0| 19,400|n54,000| 29,300| 23,700| 25,200
24| 24,900 2,500 6,300 | 10,800 7,700| 26,500{ 11,700 20,000Q| 51,100( 29,600{ 24,900( 25,500
25| 25,500 9,900, 6,300 | 10,800 7,700| 26,500| 11,400{ 27,500| 54,800 32,000] 25,500| 26,500

26} 27,200 11,204 6,100 | 10,6800 8,100 27,100} 11,200| 32,000| S4,000| 33,600f 24,900} 27,500
27| 28,200 { 12,800, 6,100 ( 10,300 8,100| 26,500] 11,000{ 24,900( 52,600( 31,600{ 24,600( 28,200
28| 29,300 | 15,800 *5,800 | *9,300| *7,900| 25,200| 10,600| 22,200| 49,800| 28,200| 25,200} 28,200

- 34,100{ 11,000| 21,600| 48,400| 25,500| 25,200( 27,500

29| 30,000 ( 17,i00[ 5,200 8,900
30 30,000 | *¥14,900| 4,900 8,900 - 46,500| 12,100| 21,900| 49,100| 23,700] 24,900| 26,500
31 29,300 - 4,700 8,900 - 35,800 - 23,400 - 21,900| 24,900 -
Second~ Runcff in
Month foot~days Maximun Minimum Mean acre-feet
829,300 30,000 24,600 26,750 | 1,845,000
490,800 27,800 2,500 16,350 973,100
229,200 14,600 4,700 7,394 4£4,600
8,879,500 98,800 4,700 24,330 [L7,810,000
246,900 11,900 4,400 7,965 4£9,700
214,000 8,700 6,400 7,643 424,500
678,900 46,500 8,100 21,900 | 1,347,000
434,100 24,300 10,600 14,470 861,000
655,000 32,000 13,200 21,130 | 1,299,000
1,332,700 79,900 24,300 44,420 { 2,643,000
1,111,800 51,100 21,900 35,860 | 2,205,000
608,200 25,500 12,100 19,620 | 1,206,000
799,200 37,200 23,700 26,640 | 1,585,000
Water year 1945+46 ...................... 7,629,700 79,900 4,400 20,900 15,132,000

* Winter discharge measurement made on this day,

& Computed from graph based on wire-welght gage readings.

h Computed from wire-welght gage readings.

Note.~ State-discharge relation affected by ice Nov. 22 to Mar. 13 (recorder not operating Nav. 22
to Mar, 10; wire-welight gage readings used).



34 MISSOURI RIVER MAIN STEM
Missouri River at Chamberlain, §. Dak.

Location.- Water-stage recorder, lat. 43°29¢, long. 99°20¢, in NE{ sec. 16, T. 104 N.,

N ., at bridge on U. S. Highway 16 at Chamberlain, 1,200 feet downstream from

Chicago, Milwaukee, St. Paul & Pacific Rallroad bridge. Datum of gage is 1,320.22
feet above mean sea level, datum of 1929.

Drainage area.- 250,800 square miles.
Records available.- August 1928 to September 1929, 'March 1945 to September 1946.

Extremes.- Maximum discharge during year, 81,000 second-feet June 21 (gage height, 10.35
Teet]; minimum, about 4,600 second-feet Dec. 11 (gage height, 0.89 foot).

1928-29, 1945-46: Maximum discharge observed, 151,000 second-feet Juns 4, 1929;
maximum gage helght observed, 13.26 feet, present datum, Mar. 30, 1929; minimum
discharge, that of Dec. 11, 1945.

Maximum stage known, 19.3 feet Apr. 7, 1943,

Remarks.- Records excellent except those for period of ice effect, which are fair. Flow
partly regulated by Fort Peck Reservoir.

Discharge, in seccnd-feet, water year October 1945 to September 1946
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

28,500 | 29,500 | 12,000 | 6,500 | 9,300 | 10,800 31,100| 10,800| 24,100{ 47,200| 23,200] 24,700
217,000 | 28,500 | 10,600 | *6,100 | 9,000 | 10,800, 22,600 12,300| 25,300| 45,400| 22,000} 24,400
26,700 | 27,300 | 10,400 | 6,100 | 8,700 | 10,600 18,500/ 13,700| 33,500/ 45,400] 20,900 23,800
27,000 | 26,100 | 9,300 | 6,000 8,100 | 10,600| 17,200( 14,900 35,000/ 47,900| 20,200| 23,800
27,300 | 24,300 | 9,000 6,000 | 8,000 10,600} 16,700| 24,700 30,200| 50,800| 19,200} 23,800

27,600 | 22,800 | 8,100 ( 5,900 8,700 [ 10,600{ 16,700| 27,600 29,500{ 46,600| 18,300| 23,800
27,600 | 21,600 | 7,700 | 6,000 8,200 | 10,600 17,200| 21,400| 36,100| 41,000| 17,400| 24,100
27,300 | 21,100 7,500 | 5,600 | 8,200 | 11,100 17,400| 20,400{ 37,700) 38,100/ 16,700| 24,700
27,000 | 20,000 | 7,100 | ¥5,500 { 8,100 ; 11,300/ 17,400/ 20,200| 36,500/ 36,900| 15,900 25,000
26,700 ) 19,000 | 5,600 5,600 ; 7,700 | 12,000| 16,700| 19,900| 34,200} 36,900| 15,300| 25,000

11/ 26,400 | 18,500 | 5,200 ( 5,600 | #7,500 | 13,900/ 16,500 19,400 30,800| 35,700| 14,900| 24,400
12| 26,100 | 18,700 | 5,400 | 6,000 7,500 | 15,200] 15,900( 19,200 28,500 35,000{ 14,300| 24,400
13| 26,400 § 17,600 | 5,600 | 6,300 7,200 | 18,000{ 15,500| 20,400 26,900| 34,200{ 13,900| 25,300
14| 26,700 | 15,800 ) 5,800 | 6,500 ; 7,200 | 33,000] 15,300| 21,700| 27,200| 33,800| 13,500| 26,200
15| 27,000 | 14,100 } 6,000 | 7,100 7,200 | *30,800{ 15,100| 21,400 28,200/ 34,600 13,500| 27,200

16| 27,000 | 13,400 | 6,800 | 7,500 7,100 | 31,500/ 15,100| 20,600| 43,800/ 36,500| 13,900] 27,600
17| 26,400 | 12,800 | 8,400 | 8,100 | 6,800 | 26,400| 15,100 19,900| 53,100 38,100| 15,500 27,600
18| 26,400 LlE.SOO 8,600 | 8,700 | 7,000 | 22,500| 14,700| 19,000| 49,800} 39,500| 19,200| 35,300
19 25,500 12,300 | 7,700 | 9,600 | *6,700 20,800| 14,700f 18,300| 65,500; 41,500| 23,200| 40,500
20 25,200 | 12,100 | 8,000 [10,100 [ 7,400 | 21,600 14,300 18,300 69,600| 43,600 24,400 36,900

21| 25,800 | 11,400 | 8,600 [*10,600 | 8,200 | 24,300( 14,300| 18,500| 77,400| 40,000{ 23,800| 31,800
22 | 25,800 | 10,800 | *8,400 | 11,100 | 9,200 | 30,800/ 13,900 19,000| 63,500| 34,200} 22,900| 29,200
23| 26,400 | 12,000 | 8,100 {10,900 |10,400 | 33,000| 13,700| 19,400} 54,000| 31,400| 23,200| 28,200
24| 26,700 {11,300 | 7,800 {11,100 |10,400 | 29,500| 13,500 19,400{ 49,800| 29,800| 23,500 | 27,600
25| 27,600 | 12,000 | 7,500 | 10,600 |10,600 | 25,800{ 12,600 19,900| 52,200| 29,200| 23,800 | 26,900

26| 27,300 | 12,100 { 7,400 | 10,400 {10,800 | 24,300| 12,100| 28,200| 58,600| 30,800| 24,700} 26,900
27 27,600 | 12,100 | 7,200 | 10,300 [10,900 | 25,500/ 11,600| 35,000{ 59,600} 32,800| 25,300 27,900
28 28,200 | 12,100 { 7,200 | 10,100 |10,600 | 25,200| 11,100| 26,900 54,000| 32,800| 24,700 28,500
29 | 28,800 [ 12,500 | 7,000 |*9,600 - 24,000| 10,700} 23,800( 53,100{ 29,800 25,000| 28,500

E;UDGn-Jcn LR NZT E?

30 29,800 | 14,100 | 5,800 { 9,600 - 32,200( 10,300{ 23,500{ 49,000 27,200 25,300( 27,900
31| 29,200 - 6,700 9,300 - 42,400 - 23,200 - 24,700 | 25,300 -
Second- Runcff in
Month foot-days | Maximum Minimum Mear acre—feet
Octcber. ... 839,000 29,800 25,200 27,060 1,664,000
November. . 508,400 29,500 10,800 16,950 1,008,000
December. 237,500 12,000 5,200 7,661 471,199
248,400 11,100 5,500 8,013 492,700
236,700 10,900 6,700 8,454 469,500
659,700 42,400 10,600 21,280 1,308,000
467,500 31,100 10,300 15,580 927,300
640,900 35,000 10,800 20,670 1,271,000
1,318,700 77,400 24,100 43,890 2,612,000
1,151,400 50,800 24,700 37,140 2,284,000
622,900 25,300 13,500 20,090 1,236,000
821,900 40,500 23,800 27,400 1,630,000
Water year1945-46 ...................... 7,751,000 77,400 5,200 21,240 |15,370,000
* Winter discharge measurement made on this

aay.
Note.- Stage-discharge relation affected by ice Nov. 21 to Mar. 14 (wire-wel,hi piage readings used
Dec. 15 to Mar. 11).



MISSOURI RIVER MAIN STEM 35
Missourl River at Yankton, S. Dak.

Location.- Water-stage recorder, lat. 42°52', long. 97°24', between sec. 18, T. 93 N., R.
., and sec, 13, T. 93 N., R. 56 W., at Meridian Highway Bridge in Yankton, 7 miles
ugstrgam from James River. Datum of gage is 1,159.45 feet above mean sea level, datum

of 1929,

Drainage area.- 279,500 square miles.
Records available.- November 1930 to September 1946.
Average discharge.- 15 years'(1931-46), 23,560 second-feet.

Extremes.- Maximum discharge observed during year, 87,300 second-feet June 22 (gage
"Tgl‘ﬁfg . 237 fegg); minimum daily, 3,400 second-feet Dec. 20; minimum gage height,
-0.4 foot Dec..20.

1930-46: Maximum discharge, 282,000 second-feet Apr. 8, 1943; maximum gage height,
14.80 feet Mar. 22, 1932 (ice jam); minimum daily discharge, 2,700 second-feet Nov.
15, 16, 1940; minimum gage height, -0.67 foot Dec. 29, 1939.

Maximum stage known, 30.5 feet, present datum, Apr. 5, 1881 (ice jam).

Remarks.~ Records excellent except those computed on basis of wire-weight gage readings,
which are good, and those for period of ice effect, which are fair. Flow partly
regulated by Fort Peck Reservolr.

Discharge, in seccnd-feet, water year Octcber 1945 to September 1946 . .
Day| Oct. Nov. Dec. Jan. Feb. | Mar. Apr. May June | July | Aug. | Sept.
1| 34,200{ 28,400/ 12,000 8,700|#*11,500| 16,000]| 53,800 13,100{ 25,900| 53,200| 28,700 76,800
2] 34,200 29,400 12,000/ 9,200/ 11,300/ 19,200| 48,300} 13,600| 24,200| 48,900| 28,400 £7,400
3| 33, ,200| 12,200 9,600/ 11,000| 19,200| 36,300| 14,600] 24,200| 47,700| 25,300| 76,500
4| 30,600 30,200 13,800, 9,800 10,800] 18,200} 27,700| 15,800) 24,700] 47,700| 25,300 286,200
5| 29,400 29,800 15,300| 9,600 10,800 16,700| 22,600 18,500 30,200| 53,200| 23,100 75,600
6| 29,400| 28,400| 14,100 9,200{ 9,900|#13,400| 20,700| 23,400| 39,000| 54,400 25,800/ 25,800
7! 29,400 27,400 13,100 , 10,100/ 12,700] 19,700} 34,700| 34,700 55,100} 24,700 | £5,600
8, 29,400{ 25,900| 11,700, 8,700 9,900} 16,200| 19,500| 29,400} 30,600 51,300 24,200 | 77,100
91 29,400} 24,500 10,600/ 8,700, 9,800/ 20,000] 20,000| 26,800 33,400) 46,000 { 20,500 | 9,800
10| 29,400 22,800 9,400| *8,500{ 9,900{ 17,000| 20,700| 23,900{ 37,000 | 44,800 | 20,200 | 1,300
11| 28,700 22,0000 8,200 8,200 9,400(%13,400] 21,500 23,100| 36,500} 40,500 | 19,200/ 29,800
12| 28,400/ 21,500 7,300 8,200 *9,200( 16,000{ 21,000{ 21,500( 35,600| 38,500{ 18,700 | 8,700
13| 27,700 21,000{ 6,400{ 7,800 9,400| 19,000| 20,000| 20,200 32,100| 37,000| 17,700 | 28,100
14| 27, 20,500( 6,200 8,000 8,900{ 21,200{ 19,500( 19,700| 29,100 36,500 { 17,000 { 27,400

s
16} 27,100| 19,200{ 6,200 8,000/ 8,900| 22,800| 19,000| 20,500| 28,100| 36,500 | 18,500 26,800

16| 27,100| 18,700, 5,900 8,200| 9,200| 31,300| 18,400 | 22,000| 27,700| 35,600 15,300 | 27,100
17| 27,700 17,000 5,700 8,700} 9,900 33,400{ 18,000| 23,400 | 28,400 | 35,100 | 15,000 27,400
18| 27,700; 15,800{ 5,500| 9,400| 10,100| 34,200| 18,200 23,900! 40,500} 36,100 14,600 | 28,100
19| 28,100/ 14,800 5,000f.11,000| 10,800| 28,400| 18,200 | 23,600 | 57,000 | 38,500 14,300 | 29,100
20| 27,700[#%13,800| 3,400| 9,200|%11,300| 25,300| 18,400 | 22,300 89, 40,000 | 15,500 | 3%,000

21| 27,4001 12,000{ #5,900}#10,300| 11,300} 23,900| 18,000 | 21,500} 83,000 | 40,500 | 18,700 | 45,500
22| 26,800 10,300, 6,600| 10,300| 11,500 24,500 18,700 | 21,200 | 84,800 | 42,600 | 21,800 .

23| 27,100} 10,600 6,800| 10,100! 12,000} 26,800 18,000 | 21,000 | 72,400 | 43,200 | 24,200 | 37,000
24| 27,700 10,100\ 7,300( 10,100| 12,200| 34,700! 15,500 | 23,600 | 61,900 | 41,000 | 23,900 | 31,700
25| 28,100{ 11,000) 7,800 9,900} 12,200| 39,000| 15,000 | 22,000 | 55,100 | 33,400 | 21,000 | 23”100

26| 28,100| 12,200/ 8,900 9,600| 12,400 35,600 14,600 | 21,000 | 53,800 | 34,200 { 22,800 | 2*.100
27| 28,100 12,700 10,100| 10,100|#12,500| 29,400 14,300 | 21,000 | 55,800 | 30,200 | 24,200 | 27,400
28| 27,700) 12,700 %10,300/ 10,300| 13,100 26,500 | 13,800 | 36,500 { 61,200 | 30,200 | 25,600 | 27,400
29| 27,700| 13,400 10,100} 11,300 - 26,5004 13,400 | 40,000 { 58,400 | 29,800 | 27,100 | 27,700
30| 27,700/%*12,400{ 9,600| 11,500 - 27,4001 13,100 { 34,200 [ 56,400 | 33,800 { 27,100 [ 2%.400

31| 28,100 - 8,900| 11,500 - 28,700 | © - 28,400 - 31,300 | 26,800 | -
Seocnd- Runoff in
Month feot-days Maximum Winimum Mean scre-—feet
890, 200 34, 200 26,800 28,720| 1,763,000
e .. 578, 700 30,200 10,100 19,290| 1,141.000
December...........oiiiiiiiiiiiiiiiieina 278,300 15,300 3,400 8,913 54,000
9,852, 200 95,200 3,400 26,990/19,547,000

292, 400 11,500 7,800 9,432 58

299,500 13,100 8,900 10,700 59,000
736,400 , 12,700 23,750| 1,461,000
836, 700 53,800 13,100 21,220| 1,263,000
722, 400] 40,000 13,100 23,300 1,433,000
1, 331,000 84,800 24,200 44,370! 2,64),000
1,266,800 55,100 29,800 40,860 2,513,000
674,000 28,700 14,300 21,740| 1,337,000
890, 500 46,500 25,600 29,680] 1,763,000
Water year 1945-46 ..............c........ 8,594, 900, 84, 800} 3,400 23,550 |17, 050,000

* Winter discharge measurement made on this day. .
Note.- Stage-discharge relation affected by ice Nov. 25 to Mar. B. Wire-welght gage used Oct. 8,
9, Nov, 20 to Mar. 19, Apr. 24-30, June 12, July 9 t0 Sept. 6.
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Missouri River at Sioux City, Iowa

Location.- Water-stage recorder, lat. 42°29', long. 96°25', in sec. 17, T. 2¢ N., R. 9
E. sixth principal meridian (Nebraska land lines), at bridge on U. S. Higrway 77 at

Sioux City, 2.5 miles downstream from Big Sioux River.

feet above mean sea level, datum of 1929.

Drainage area.- 314,600 square miles.

Datum of gage 1s 1,076.96

Records available.-'September 1928 to September 1931, October 1938 to Septemter 1946.

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

Extremes.~ Maximum discharge during year, 87,900 second-feet Jure 21, 22 (gage helight,
8.6 feet, from graph based on gage readings); minimum daily, 3,300 second-feet Dec.

21; minimum gsge helght, -0.74 foot Dec. 10.

1928-31, 1938-46: Maximum discharge, 212,000 second-feet Apr. 10, 1947 (gage
height, 18.72 feet); minimum, 2,500 second-feet Dec. 29, 1941 (gage height, -1.40

feet).
Maximum stage known, 22.5 feet Apr. 23, 1881.
Remarks.- Records good except those for periods of ice effect, which are fair., PFlow
~ partly regulated by Fort Peck Reservoir.
Discharge, in second-feet, water year October 1945 tc September 1946
Day] Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 33,400/ 29,600/ 10,300| 19,100{ 11,700|*19,000| 40,500| 14,800 (29,600 |g55,200| 32,300 | 26,200
2| 34,200 30,600 10,900 9,900f 11,900| 21,300| 59,500} 15,000 |g26,200 |g53,300 | 29,000 | 26,500
3| 34,600 30,600 11,700| 9,700| 12,000 23,200| 48,500| 15,400 g24,800{ 50,900 27,000 26,500
4} 33,400 30,600 12,000 9,500|%12,000| 24,800 35,700| 15,800|g24,300| 48,500| 25,200 25,700
5| 31,000 30,300( 14,200 9,560 12,600 26,000 30,600| 16,400|g25,200( 48,500 | 24,300 25,000
6| 30,000 s 16,600, 9,300! 11,900{ 26,200 27,600| 17,200|z30,300| 53,900} 23,600| 24,500
7{ 29,300 29,300f ¥15,000| 9,200{ 10,900|*23,200{ 25,700( 22,300(g40,500| 56,400| 26,000 | 24,500
8 29,300/ 28,100, 13,600 9,200{ 8,900| 18,800| 24,300 36,100 |g36,500| 55,800} 24,800 | 25,200
9! 29,600 26,500 12,000/ 9,200 8,700| 16,800{ 23,600| 27,600 31,000| 50,900 {g21,900| 26,800
10| 29,600 25,200( 10,700 9,000 9,300 15,400 23,600 25,500 g30,000| 47,400 |g20,500[ 29,300
11| 30,000} 24,100} 9,300, 9,000 9,300| 15,400} 24,500| 23,200g37,400| 42,000 {g19,400| 32,300
12| 29,000 23,400| 8,600 8,800 9,300 17,200{ 24,800| 23,000 (g37,800| 39,600 {g18,600| 31,600
13| 28,400/ 22,500/ 8,400| 8,800, *9,200( 20,300 24,500| 21,700|g35,700| 38,200 |[g18,000| 31,000
14| 27,800 22,100f 7,600| 8,600 9,000| 23,800| 23,400| 21,100|g34,600| 37,000 |g17,600| 30,300
15| 27,300] 21,900 6,500 8,600/ 9,300 24,300| 22,500 20,900| 33,000| 36,100 [g17,400| 29,600
16| 27,000 21,100} 5,400 8,600 9,700| 30,000 22,100| 21,700| 31,300| 36,100} 17,000| 29,000
17| 27,300, 20,500/ 5,900 8,800/ 10,700| 44,100| 21,700( 23,000| 30,000| 35,700( 16,600 | 28,700
18| 28,100 19,200| 5,800 8,600 11,700| 48,700| 20,900 24,100 30,600} 36,100| 15,600 | 29,000
19| 27,800 17,800/ 5,200 8,800| 11,900} 45,200 20,300 25,000 [g42,500 {g37,400| 15,000 | 29,600
20| 28,100( 17,200{ 3,900 8,800( 13,600( 38,200( 19,800( 24,300 (g72,800 [g39,600 | 14,600 | 29,300
21| 27,300f*16,200| 3,300 8,800|*15,000| 36,100| 19,800| 23,000 |g86,600| 41,000 |[g15,400 | 38,200
22| 26,800 12,200 4,400| 9,000| 16,000| 36,500 19,600| 22,100 |g87,200] 43,500 [g17,600 | 52,700
23| 26,500( 9,300| 5,400| *9,300| 15,200| 36,500 20,900 | 21,500 |g79,100] 47,400 [g21,700 | 50,300
24| 26,200/ 8,800| 6,700/ 10,100( 15,800] 39,100| 20,700 22,100 | 61,400 | 43,500 {g23,400 | 39,600
25| 27,000{ 8,400; 8,200( 10,500| 16,400| 48,500| 18,600 | 23,400 |g57,000| 37,800 |g23,600] 33,000
26| 27,600 8,200/ 9,000| 10,700| 16,600} 50,900 17,200 25,000 | 55,200 | 35,300 |g24,500 | 31,300
27| 27,800{ 9,000 10,100 10,900| 17,200{ 45,100| 16,600 23,000 | 53,900 33,000 |g24,800 [ 30,300
28| 27,800; 9,200f 10,700| 11,100{ 18,000| 36,500 16,200| 22,500 |g57,700 |g32,000 |g25,200 | 29,600
29| 28,100[ 9,300{ 11,100| 11,300 - 32,300] 15,600 36,100 [g58,300 [g31,300 |g26,200 [ 30,000
30| 28,400{ 9,700{ 11,300| 11,500 - 31,000} 15,200 42,000 [g56,400 [g33,000 1g27,000 [ 29,600
31| 29,000 - 11,100{ 11,700 - 31,600 - |g35,700 - £34,200 | 27,000 -
Second- Runcff in
Menth foot~daya Maximum Minimum Msan acre~fest
October............ e 897,700 34,600} 26,200 28,960| 1,781,000
November 600,800 30, 600 8,200 20,030/ 1,192,000
December. s 284,700 18,600] 3,300 9,184 564,700
Calendar year 1945 ... .................. 10,827,200 111,400 3,300 21,480,000
296,700 11,700 8, 600! 9,571 588,500
345,800 18,000 9,000| 12,350 685,900
947,800 50,900 15, 400) 30,570[ 1,880,000
744,500 59,500 15,200f 24,820 1,477,000
730,300 42,000 14,800 23,560 1,449,000
1,336,900 87,200| 24, 300 44,560{ 2,652,000
1,310,600 56,400 31,300 42,280| 2,600,000
680,800 32,300 14,600 21,960 1,350,000
925,200 52,700 24,500 30,840| 1,835,000
Water year 1945-46 . ..................... 9,101,900 87,200| 3,300 24,940 18,060,000

* Winter discharge measurement made on this day.
g Computed from graph based on gage readings.

Note.- Stage-discharge relation affected by ice Nov. 22 to Dec. 6, Dec. 8 to Mar. 4.
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Missouri River at Omaha, Nebr.

Location.- Water-stage recorder, lat. 41°15'40", long. 95°55'15", in sec. 23, T. 15 N.,
s ., at Ak-Sar-Ben Bridge in Omaha. Dajum of gage is 958.24 feet above mean
sea level, datum of 1929.

Dralnage area.- 322,800 square miles.
Records available.- September 1928 to September 1946.
Average discharge.- 18 years, 25,850 second-feet.

Extremes.- Maximum discharge during year, 84,700 second-feet June 24 (gage height, 13.20
—Teet); minimum daily, 4,500 second-feet Dec. 20, 24; minimum gage height, 1.72 fee®

1928-46: Maximum discharge, 200,000 second-feet Apr. 12, 1943; maximum gage
height, 22.45 feet Apr. 13, 1943; minimum discharge, about 2,200 second-feet Jan. 6,
1937; minimum gage height, 1.23 feet Jan. 1, 1942.

Maximum stage known, 24.65 feet, present datum, Apr. 25, 1881 {ice jam).

Remarks. - Records good except those for periods of 1ce effect, which are falr. Flow
partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1945 to September 1946

Day| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Swt,
1{ 33,000 28,800 | 9,380 13,000 | 13,000 *19,900 | 34,400 { 15,500] 36,600{ 57,000{ 31,400} 23,500
2| 34,100 29,100 | 11,200 | 13,000 | 13,200 | 23,400 | 44,300 | 15,000 31,700] 52,800| 30,000| 2%,900
3] 34,800 29,400 12,900 | 13,000 | 13,500 { 23,400 | 56,600 | 17,400 27,400{ 49,900| 27,400{ 25,200
4| 33,800 29,700 | 12,100 | 13,000 | 15,000 | 26,800 | 49,100 | 17,200 24,000 48,300/ 25,800| 32,000
6| 32,400 29,700 11,200 | 13,000 | 18,000 | 27,400 | 37,600 | 16,000 23,400 48,300| 25,200| 27,800
6 30,400] 30,000} 15,000 | 13,500 | 22,500 | 27,800 | 32,700 | 15,500{ 24,000) 48,700| 23,700| 273,200
7| 29,700 § 29,700 | 16,200 | 14,000 | 21,900 | 28,100 | 28,400 | 16,000| 27,100} 53,600| 24,000{ 2R,100
8| 29,100| 29,400 17,200 | 12,500 | 19,600 | 26,200 | 26,200 | 22,200] 36,900| 54,900| 25,500| 27,800
9| 28,800 | 28,800 | 15,700 | 11,500 | 17,000 | 20,200 | 25,200 | 38,600 34,800{ 51,100| 25,500| 27,400
10| 29,400} 27,100 | 13,700 | 11,000 | 14,400 | 16,700 | 24,000 | 33,400 29,400| 46,300| 22,500| 2R,100
11| 29,700 25,200 | 11,500 | 10,500 | 12,700 | 16,200 | 24,000 | 26,500 30,000| 43,100| 21,000| 23,100
12| 29,700 24,000 | 10,000 | 10,000 { 12,700 { 17,200 | 24,300 | 24,900 34,100{ 40,900( 19,600{ 30,400
13| 28,800 22,800| 9,000| 9,800 | 12,000 | 21,900 | 24,600 | 22,200 35,500{ 39,400{ 18,500| 29,700
14| 27,800/ 22,500 1 10,000 | 9,600 P11,000 | 27,800 | 25,200 | 21,000 34,800{ 38,000{ 17,400| 28,800

15| 27,100} 21,900 [ 11,000 9,400 | 11,200 | 29,700 | 23,400 | 20,400, 33,000 37,200f 17,000} 27,800

16| 27,100 21,900| 7,000 | 9,400 | 10,500 | 28,800 | 21,600 | 19,900 31,700{ 36,800| 16,700} 27,400
17} 27,100 21,000| 6,000] 9,200 | 10,500 | 35,500 | 21,000 | 20,200| 32,000| 35,500} 17,200| 27,800
18| 27,100{ 19,900 | 5,500 | 9,000 | 11,000 | 41,600 | 20,700 | 22,500 36,900 34,400| 17,200( 28,400
19| 28,100 | 19,000 | 5,000} 9,000 [F11,500 | 42,800 }19,900 | 28,100| 30,700| 36,600} 16,400/ 28,100
20| 28,800 | 17,400 | 4,500 | 9,000 | 14,500 | 41,200 [19,300 | 25,800 41,200| 35,800( 18,000| 28,400

21| 29,4001 16,700 | 5,000 9,100 | 16,000 | 35,500 | 19,000 | 24,300 57,000| 36,600{ 16,000{ 28,800
22| 29,400 15,700 | 5,500 | 9,100 | 19,000 | 33,800 | 19,000 | 23,400| 72,400| 37,200f 18,500| 3,200
23| 28,400 12,500 5,000 | 9,200 [ 19,000 | 33,400 | 19,300 | 23,400 80,700| 38,300{ 18,000 47,900
24| 28,400 | 8,610 4,500 | 9,200 (16,700 | 34,400 | 19,000 31,400| 80,700 40,500| 21,600| 45,100
25( 27,800( 7,460{ 5,500 9,400 | 18,200 | 38,600 {20,200 | 31,700{ €9,600f{ 40,900 23,400{ 3,800

26( 27,400} 7,880 7,000 | 9,800 | 19,000 (45,500 {19,300 { 29,100/ 59,200{ 38,200{ 24,000{ 32,700
27| 27,400 | 7,740| 8,000 | 10,300 | 18,000 | 47,500 | 17,700 | 29,100 51,100 33,000f 23,700| 29,700
28| 27,400 | *7,600) 9,000 | 11,000 | 18,200 | 43,100 | 17,200 | 26,200! 50,700| 31,000| 23,100| 29,100

29| 27,400 7,880} 10,000 | 11,800 - 27,200 | 16,700 | 25,200| 59,200| 29,400 23,400} 28,800
30| 27,800 8,460} 11,000 | 12,200 - 34,400 | 16,000 37,200] 57,000| 29,40C) 23,700] 28,400

31| 28,400 - 12,000 | 12,500 - 33,800 - 40,800 - 30,700{ 24,900 -
Second— Runof{ in

. Month foot—days Maximum Minimum Mean acre-fest
Ootober......... ... iiiiiiinniiinnannnnnan 906,000 34,800 27,100 29,23 { 1,797,000
November . . 607,830 30,000 7,460 20,2601 1,206,000
Deoember 298,580 18,200 -4,500 9,632 592,200
Calendar year 1945 12,009,710 105,000 4,500 32,900 | 23,820,000
January....... 336,000 14,000 9,000 10,840 666,400
February...... 430,900 22,500 10,500 15,390 854,700
.................. 959,800 47,500 16,200 30,960 | 1,904,000
April........... ... ..., 765,900 56,600 16,000 25,530 | 1,51¢,000
May......oooviiiiiiann, .. 760,200 40,900 15,000 24,520 1,50¢ ,000
June..............i.... .| 1,272,800 80,700 23,400 42,430 | 2,52€,000
JULY . coiii et . ..| 1,271,800 57,000 29,400 41,020 | 2,527,000
August................. e .. 678,300 31,400 16,000 21,880 | 1,345,000
September................. 0.l " 905,200 47,900 24,900 30,170 | 1,795,000
Water year 1945-46 ...............c...un. 9,193,110 80,700 4,500 25,190 { 18,23C,000

¥ Winter discharge measurement made on this day.
Note.~ Stage-discharge relation affected by ice Dec. 11 to Feb. 5, Feb. 13-22.

834259 O - 49 - 4
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Missouri River at Nebraska City, Nebr.

Location.- Water-stage recorder, lat. 40°40135", long. 95°50110", in sw% sec. 10, T. 8

. Ko

4 E., at Waubonsle Highway Bridge at Nebraska Clty.

feet above mean sea level, datum of 1929.

Dralnage area.- 414,400 square miles,

Records avallable.- August 1929 to September 1946.

Average discharge.- 17 years, 30,440 second-feet.

Datum o

gage is 903.94

Extremes.- Maximum discharge during year, 96,700 second-feet June 24 (gage height, 13.7
- fI'ee'E';!l;)eminimum daily, 5,000 second-feet Dec. 19; mihimum gage helght observed, 2.6
ee c. 16.

1929-46:

Maximum discharge, 214,000 second-feet June 14, 1944; maximum gage

height, 19.88 feet Apr. 14, 1943; minimum discharge, 3,230 second-feet Dec. 13, 14,
1932; minimum gage helght observed, 1.2 feet Jan. 1, 1940,

Remarks.- Records excellent except those for perlod of ice effect, which are falr. Flow
partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1945 toc September 1946

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 37,900| 30,700| 15,800} 13,500 | 15,000 | 25,700 39,600 | 19,100 | 44,700 | 71,800 { 32,300 | 27,200
2| 39,600| 31,000| 18,600 14,500 | 15,500 | 27,600 | 44,200 | 18,500 } 40,400 | 62,600 | 32,600 | 27,200
3| 40,400 31,300 18,000| 15,000 ) 16,000 | 29,100 | 66,400 | 21,000 { 35,500 | 58,200 [ ¥0,100 | 26,600
4| 40,000| 31,700( 17,400 15,500 17,500 { 30,100 | 63,100 | 23,300 | 31,300 | 53,200 | 27,600 | 40,400
5| 37,900| 32,300|g15,100| 16,000 | 27,000 | 33,000 | 50,400 21,600 | 27,600 } 51,600 | 26,600 | 35,900
6] 35,200 32,600|gl5,800| 17,000 | 24,800 ] 34,400 | 39,600 | 21,000 | 26,600 | 49,900 | 25,700 | 28,800
71 33,700| 32,600 (g20,500) 19,000 | 24,200 | 34,800 | 34,400| 20,700 | 27,600 | 53,800 | 25,100 | 28,200
8 »000| 32,300 |g20,200| 19,000 { 24,200 | 32,600 | 31,300| 20,200 35,2 56,000 | 28,200 30,700
91 32,600| 31,700 |g17,400| 18,500 | 23,600 | 27,900 | 29,700 | 34,800 | 40,000 | 56,000 | 26,900 | 28,500
10| 32,600} 30,400 |gl3,300( 18,000 | 20,700 | 22,700 | 28,200 | 37,900 | 35,200 | 49,400 | 26,000 | 29,100
11{ 32,600( 29,400 |gl4,300( 17,500 | 18,500 [ 21,300 | 28,200 31,000 32,300 | 45,200 | 23,000 | 29,700
1 32,800| 28,200 g7,640| 16,500 | 17,400 | 21,300 | 28,200 27,900 | 35,900 { 43,700 | 21,600 32,600
13| 32,300{ 27,600} g6,250 | 15,500 16,400 | 23,000 | 28,800 26,900 | 37,900 | 41,400 | 20,200 34,400
14| 32,000 26,300 g7,010( 15,000 16,600 | 28,800 | 29,100 24,800 | 37,500 { 40,000 | 19,100 33,700
15| 31,000| 25,700 g7,770| 14,700| 16,400 | 33,000 | 28,800 ( 24,200 37,100 39,600 | 13,500 33,400
16| 31,000{ 25,400| g7,010| 14,400 16,600 | 35,200 | 26,900 | 23,900 | 33,400 [ 39,600 | 19,500 33,000
17| 30,1001 25,400 > 14,000} 16,100 | 38,700 | 25,100} 23,000 | 32,300 | 37,500 | 19,600 32,300
18| 30,400} 24,500} g5,700| 13,500 { 16,400 | 52,100 | 24,800 23,300 | 53,200 | 35,900 | 19,900 31,700
19| 30,400} 23,300| g5,000| 13,300} 16,900 | 53,800 | 23,900 27,900} 56,000 35,500 { 117,500 31,000
20| 31,300| 21,600{ 5,200| 13,200 {*17,400 | 55,400 | 23,000 | 30,700 | 63,100 | 40,000 | 17,400 | 31,000
21 31,300} 19,900( 5,500| 13,000 21,000 | 47,200 | 21,600 | 28,200 73,000 | 38,700 | 16,400 | 31,300
22| 31,000{ 19,300 6,000 | 12,800 | 23,900 | 40,400 | 21,300 | 26,300 | 85,000 | 40,000 | 17,400 ( 36,700
23| 30,700| 17,400| 6,500| 12,500 | 39,600 | 39,200 | 21,300 | 25,400 | 91,500 | 40,400 { 27,200 | 48,200
24| 30,700} 12,600| 7,000| 12,800 33,700 | 40,900 | 21,600 | 28,200 | 95,400 | 42,200 | 25,100 | 50,400
25| 30,700{gl2,100| 7,500| 13,200| 33,400 | 43,200 | 21,600 | 38,300 | 83,000 | 44,200 | 2,400 | 43,700
26| 30,400{g11,000{ 8,000| 13,500} 29,400 | 50,400 | 22,400| 33,000 67,000 | 40,900 { 23, 300 37,500
271 29,700(g10,800f 9,000| 13,500 28,500 | 57,600 | 20,700 | 33,700 | 54,800 | 34,800 | 25,700 | 32,600
28| 29,400|g10,600} 10,000| 13,500 | 26,000 | 53,800 | 19,600 | 33,700 | 50,400 | 32,600 | 24,800 31,300
29| 29,700|*11,000} 11,500 | 13,500 - 45,200 | 19,300 ! 31,300 | 71,200 | 30,700 | 2%,200 30,700
30! 29,400| 14,300| 12,500 | 14,000 - 40,000 | 19,300 | 36,300 | 73,000 | 30,100 | 2¢,800 30,400

31 29,700 - 13,500 14,000 - 38,700 - 49,900 - 30,700 | 26,000 -

Second- Runoff in

Month foot-days Maximum Minimum Mean aore-feet

1,009, 300 40,400 29,400 32,550( 2,002,000

713,000 32,600 10,600 23,770| 1,414,000

339,480 20,500 5,000 10,950 673,300

14,556,180 124,000 5,000 39,870( 28,870,000

459,900 19,000 12,500 14,840 912,200

612,700 39,600 15,000 21,870} 1,215,000

1,157,100 57,600 21,300, 37,3%0| 2,295,000

902,400 66,400 19,300 30,0M0f 1,790,000

866,000 49,900 18,500 27,9'0! 1,718,000

1,507,100 95,400 26,600 50,29 2,989,000

1,366,200 71,800 30,100 44,070{ 2,710,000

737,700 32,600 16,400 23%,8%0| 1,463,000

998,200 50,400 26,600 33,270 1,980,000

Water year 1945-46 ................00i0nn 10,669,080 95,400 5,000 29,230/ 21,160,000

* Winter discharge measurement made on this day.
g Computed from graph based on dally wire-welght gage readings.
Note.- Stage-discharge relation affected by ice Dec. 17 to Feb. 5.
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Misscurl River at St. Joseph, Mo

Location.~ Water-stage recorder, lat. 39°45'10", long. 94°51!28",
at St. Joseph & Grand Island Railroad bridge in St. Joseph.
18 788.1§ feet above mean sea level, datum of 1929.

Drainage area.- 424,300 square miles.

Records avallable.- August 1928 to September 1946,

Average discharge.- 18 years, 33,790 second-feet.
Extremes.- Maximum dlscharge during year, 114,000 second-feet June 19 (g?get?eight 14.70

3 minimum observed, 2,620 second-feet Dec.

16 {gage height, O.

39

in sec: 17, T. 57 N.,
Datum of gige

1928 -46: Maximum discharge observed, 196,000 second-feet June 4, 1929; maximum

gage helght, 19.15 feet June 19, 1944; minimum discharge, 2,300 second-feet Jan. g,
1937; minimum gage height, 0.00 foot Dec. 18, 19, 1940.

Maximum stage known, 27.2 feet, present datum Apr, 29, 1881.

Remarks.- Records excellent. Flow partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1945 to September 1946

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1] 45,700] 31,300] 14,200 9,690 | 16,100 | 28,300 | 41,400 21,200} 56,000] 75,000} 32,800| 27,500
2| 41,000} 31,900} 15,900 | 11,300 | 16,600 | 27,500 | 41,400| 21,200| 50,000 71,800| 34,400| 28,800
& 41,000 32,500 16,600 | 12,000 { 17,200 ( 28,800 | 49,500 21,800 45,500 62,600| 35,800 28,900
4| 41,000 33,100{ 17,200 | 13,600 | 19,000 } 31,000 | 73,700 ,700| 38,600 58,400| 31,800/ 39,800
5| 41,000| 35,400 17,800 | 18,000 | 26,700 | 33,100 | 67,800 32,500 34,100| 54,900| 29,500| 86,900
639,400 33,400| 15,400 | 17,200 | 32,200 | 40,200 | 51,000 28,600| 30,100 53,800| 28,600|g57,200
7| 37,400 33,400 | 14,400 | 19,800 | 30,400 | 44,200 { 41,900 25,600 28,600 58001 27,800|g38,600
81 35,500 33,400} 18,500 | 20,500 | 33,400 | 42,400 | 37,000/ 23,600| 28,$00| 56,600| 29,200|g36,600
9| 34,400 33,100 22,300 | 22,000 | 37,000 | 37,400 | 34,100| 23,400 35,500 58,400 31,600|g38,600
10| 34,100 32,200 21,800 | 21,200 | 35,200 | 31,900 | 32,200| 38,600 41,900 57,800| 31,900|g35,800
11/ 35,800{ 30,700 18,800 [ 20,000 | 31,300 | 27,200 { 31,300 44,600 36,800 51,800{ 29,200(g34,400
12| 33,8001 29,500 13,800 | 18,800 | 27,800 | 26,700 | 31,300| 37,000 33,400 47,000| 26,100| 34,100
13| 33,400 | 28,900 | 10,200 | 18,000 | 26,100 | 27,500 | 31,000{ 31,300| 37,000| 45,000 24,800 37,000
14| 32,800 28,600 6,920 | 17,500 | 21,000 | 30,700 { 31,600| 29,500, 41,000 42,800 23,400 38,
15| 32,800 27,800 | g4,250 | 16,800 | 17,800 | 53,400 | 31,800| 28,000 39,400 41,000| 22,300 37,400
16| 32,800 27,000 | g2,980 | 16,100 | 17,200 | 39,400 | 31,600| 28,000| 38,600 41,000| 21,200/ 35,800
17 32,800 26,700 | g3,730 | 16,100 | 19,800 | 53,200 | 29,800{ 27,800 34,400 46,000{ 20,800 34,800
18| 32,200 | 26,100 | g3,470 { 15,800 | 21,000 { 53,200 | 27,500 26,400 35,800| 41,000{ 21,000] 33,800
19| 32,200 | 25,000 | g3,860 | 25,200 | 20,200 | 60,800 | 27,000| 25,800{103,000| 38,200} 21,200| 33,800
20| 32,200 | 23,400 | 3,990 | 14,800 | 20,500 | 58,400 | 26,400{ 28,900| 93,500 38,200{ 21,000| 34,100
21| 32,200 | 22,300 | 3,860 | 14,400 | 20,000 | 56,000 | 25,800| 33,400 82,700| 42,400| 19,200) 34,100
221 32,200 21,500 | 3,600 ( 14,600 | 21,500 | 48,500 { 24,800{ 31,000/ 81,300( 41,000{ 17,500 33,800
23| 32,800 | 20,500 | 3,860 | 14,600 | 27,500 | 47,000 | £7,200| 28,300| 93,500| 41,400| 16,600 |g3%9,800
24| 32,200 19,500 | 4,900 | 13,800 | 37,400 | 48,500 { 28,800| 28,900{ 97,200{ 41,400| 20,000}g53,800
25| 32,200 | 16,100 | 5,880 | 13,800 | 34,400 | 46,000 | 25,800| 31,000{101,000| 43,200} 25,800|g53,800
26| 32,800 { 13,200 | 6,470 | 13,800 [ 33,100 | 62,600 | 24,800 42,800( 87,600( 45,000{ 34,800 |g‘4,600
27| 32,500 | 12,200 | 6,770 | 15,000 | 20,400 | 89,200 | 25,000| 36,800 63,800] 41,900{ 33,800 39,000
28 31,600 11,600 | 6,770 | 15,400 | 30,100 | 65,900 | 23,900] 34,400 58,400| 37,000 »300| 69,800
29} 21,300 {11,600 6,320 | 15,000 - $7,200 | 22,600| 33,800 59,600 35,500| .28,600{ 53,800
30| 21,3500 | 11,600 | 6,770 | 15,400 - 57,200 | 21,800/ 31,900| 77,800| 33,800| 27,000] 40,600
31| 31,000 - 8,020 | 14,400 - 43,200 - 37,400 - 32,800{ 27,000 -
Seoond— Runo*f in
Month foot-days Maximum Hinigum Mean aore-feet
O0EODOT. .. et itiiiieininsesseniesensaaas| 1,089,400 43,700 31,000 34,500 |'2,121,000
November . e 761,500 33,400 11,800 25,300 | 1,510,000
Deoeuber. . 309,320 2, 30 »981 ,978 613,500
Calendar year 1945 ......................| 16,608,320 148,000 2,980 45,500 [=,940,000
JARUATY. ... oontnin.. s e 494,390 22,000 $,890 15,950 | 980,600
February. . en 720,900 37,400 16,100 25,750 1,43 .000
March. .. 1,356,400 69,200 26,700 43,750 | 2,690 .000
April. 1,019,200 73,700 21,800 33,970 | 2,022,000
May... 944,000 »600 21,200 30,450 | 1,872,000
June. 1,690,800 103,000 28,600 56,360 | 3,354,000
July. . 1,488,100 75,000 32,800 47,360 | 2,917,000
August . . 825,900 35,800 16,600 26,640 | 1,63¢.000
September. . ... 1,235,700 86,900 27,500 41,180 | 2,451,000
Water year 1945-48 11,895,610 103,000 2,980 32,590 [25,59C 000

g Computed from graph based on da!.ly U. s.

Weather Bureau gage readings.
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Missourl River at Kansas Clty, Mo.

Location.- Water-stage recorder, lat. 39°06'42",

long. 94°35'20",

in sec. 31, T. 50 N.,

., about 200 feet upstream from Chicago Burlington & Quincy Railroad bridge

at Kansas City, 1 mlile downstream from Kansas River.

above mean sea level, datum of 1929.

Drainage area.- 489,200 square miles,

Datum of gage is 715.79 feet

Records available.- April 1905 to December 1906 (gage heights only January to December

S Augu; 928 to September 1946.

Average discharge.- 18 years (1928-46), 41.800 second-feet.

Extremes.- Maximum discharge during year,
€éT); minimum observed, 4,/880 second-feet Dec.

123,000 second-feet June 20 (gage height, 15.75
21 (gage height, 0.4 foot).

1905-6, 1928-46: Maximum discharge, 336, 000 secohd-feet June 18, 1943; maximum
gage height 29.10 feet June 19, 1943; minimum discharge, about 1, 500 second feet

Jan, 9, 10, 1937 (gage height, -2.70

Maximum stage known, 38.0 feet June 16, 1844,

stage of 34.95 feet.

feet).

L4

Flood of June 2,

1903, reached a

Remarks.- Records excellent. Flow partly regulated by Fort Peck Reservoir.

Discharge, in seccnd-feet, water year Octcber 1945 to September 1946

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 54,800| 33,300|hl5,400| 11,300 |h18,000( 32,400 | 49,500 24,500 | 44,000 87,400 35,300 29,000
2| 59,100f 33,300|hl16,700| 12,50Q! 20,100 | 30,800 | 48,300 | 24,000 | h55,700) h80,200| 35,600 29,600
3| h55,200{ 34,000{n18,200| 13,800! 20,300 29,600 |h48,700 | 24,200 51,500, h73,400{ 37,800{ 31,400
4|hS0,100} 33,600{n19,100| 16,200| 20,800 | 31,100 (h60,500 [ 25,900 | 47,100 64,600 37,800/ 32,400
5| h47,100{ 34,300{h20,100| 23,600 |h23,400 | 33,600 the9,900 | 36,000 | 40,2000 61,400 34,000] h72,400,
6| h45,300| 35,000/h20,300( 33,600 [h34,600{ 37,000 |h63,200 | 37,800 [ 36,000 60,000 31,400| h75,600
7{h43,100| 35,300|h19,100| 30,800| 35,300 [h45,700 | 54,000 | 34,600 33,700, 58,300f 3I0,200| 57,000
81 40,500] 35,300} 18,900| 32,000} 35,300 Jn48,400 | 46,300 | 30,800 | 31,700 58,700| 29,300| 47,500
91 38,800| 35,300 20,100 33,600 37,000 47,200 [h41,000 | 27,800 | 32,400/ 64,100/ 30,200| 47,500
10| 37,100| 34,600|h22,900| 33,600 (h39,800 | 43,000 [h37,800 | 33,400 | 38,100/ 61,800/ 33,000 h57,800
11| 37,400 33,300|h23,400| 28,400 | 36,700 | 37,700 {h36,700 | 56,300 | hdl,4 62,300{ 33,000/ 55,300
12| 37,100( 31,400{h21,600| 25,300 | 33,600 | 33,600 |h35,600 | 51,900 | 37,400| 60,000 31,100 51,900
13| 36,800] 30,500|h15,400| 23,900 | 31,100 | 33,600 {h34,800 | 45,500 | 35,600 56,200] 30,500 50,700
14| 36,200/ 29,900(h11,400 22,600 |h28,100 [ 35,000 th35,600 | 39,200 | h38,800| 53,600| 37,800{ 51,900
15| 35,100] 29,300] h9,490 [h22,900 |h23,200 | 38,400 (h38,400 | 36,000 | h4l1,400| 51,500{ 44,000 52,800
16| 34,300| 28,100 h6,460 [h22,100 | 20,100 | 42,700 |h41,800 | 34,600 | 38,800 49,500, 32,400( 52,300
17| 34,000| 28,100{ hS,530 {h20,800 | 19,600 | 52,500 {h41,400 | 34,800 | 37,800/ 48,700| 29,000| 52,300
18| 34,000| 27,800| h5,310| 21,100 21,800 h61,000 |[h36,000 | 36,700 35,000 S51,500| 24,500|h57,400
191 33,700| 27,800| hS,310| 21,100 | 23,900 |h69,400 | 32,700 | 38,400 | 68,900] h71,900| 22,500| 55,300
20) 33,700) 27,600) h5,090| 21,100 | 23,600 | 70,300 | 31,700 | 32,700 [m20,000; 61,000 22,500| 49,500
21| 34,600 26,700 h5,200} 20,600 | 23,900 | 66,700 | 30,800 | 33,000 [n109,000{ 52,300 22,000{ 46,700
22|+ 34,8001 25,600 h5,980{ 19,800 | 24,500 | 60,100 | 30,500 | 38,400 | h93,800{ 51,500 20,600{ 46,700
23| 35,100 23,900 | h7,080 | 19,800 | 25,800 | 55,000 | 30,500 | 34,300 | heg,000{ 49,500 19,400| 45,900
24| 35,400 23,100 h6,820 | 20,100 | 34,600 | 58,400 | 31,400 | 31,700 | h93,200{ 49,500 19,000 54,400
25| 34,300| 22,600 | h6,580 | 19,400 | 36,000 | 59,700 | 32,000 | 32,400 |h104,000( 47,500{ 21,100 61, 000
26| 34,000} 21,100 | h7,080 | 19,600 | 34,600 | 57,500 | 29,000 36,700 |n104,000( 47,100{ 28,700 55,700
27} 33,500} 18,400 h7,880 | 18,700 | 34,300 |h70,800 | 28,100 h42,900 | h83,800| 46,300} h37,800| 47,500
28| 32,900} 17,100 | h8,590 [h19,100 | 32,400 |h75,000 | 27,500 | 37,800 | h70,900| 42,100{ h36,700( 57,400
29| 33,500 16,400 9,490 [h19,600 - 70,300 | 26,400 | 36,400 { h69,400( 38,100 33,400|h68,400
30 32,900| 15,800 10,100 [h19,600 - 67,200 | 25,000 | 35,300 | 82,600| 36,700 31,100 54,900
31] 32,700 - 10,400 [h19,400 - 58,400 - 34,600 - 35,600 28,700 -
Seccnd- Runcff in
Month foct-days Maximum Minimum Mear acre~fest
Ootober........covitiiiiiiiiiiiaiiia 1,197,100 59,100 32,700 38,620 | 2,374,000
Nevembsr. .... . 848,500 35,300 15,800 28,280 { 1,683,000
Deoember......... 384,990 23,400 5,090 12,420 763,800
Calendar year 1945 ......................| 23,025,790 234,000 5,090 63,080
January....... 686,000 33,600 11,300 22,130
February...... 792,400 39,800 18,000 28,300
March. .... 1,552,100 75,000 29,600 50,070
April., 1,174,900 69,900 25,000 39,160
Nay. . 1,096,400 56,300 24,000 35,370
June. . 1,804,200 120,000 31,700 60,140
July 1,732,300 87,400 35,800 55,880
August........... 940,400 44,000 19,000 30,340
September...................... ceveeesa..| 01,548,200 75,600 29,000 51,610 3,071,000
Water year1945-46 ......................| 13,757,490 120,000 5,090 37,690 |27,290,0000

h Computed from dsily wire-weight gage readings.
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Missouri River at Waverly, Mo.

Location.~ Water-stage recorder, lat. 89°12'51", long. 98°30'57", in sec, 14, T. 51 N.,
. ., at bridge on U. S. Highway 65 at Waverly. Datum of gage is 645.49 feet
above mean sea level, datum of 1929.

Drainage area.- 491,200 square miles,

Records avallable.- March 1929 to September 1946.

Average discharge.- 17 years, 40,910 second-feet.

Extremes.- Maximum discharge durin'g year, 116,000 second-feet June 20, 21; maximum gage
eIght, 15.70 feet June 21; minimum daily, 6,500 second-feet Dec. 22, 23.

1929-46: Maximum dlscharge, 347,000 second-feet Apr. 24, 1944 (gage height, 24.4

feet); minimum, about 1,700 second-feet Jan. 9, 1940; minimum gage height, 0.4 foot,
present datum, Jan. 12, 1930,

Remarks.- Records excellent except those for perlod of ice effect, which are good. Flow
partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year Octcber 1945 to September 1946
Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sert.

49,800/ 32,800f 14,900|b10,500| 18,000| 32,400 54,400} 25,800 | 35,200 | 89,500 | 36,1000 27,900
55,800 32,800{ 14,700{bl1,000| 17,800| 31,800| 48,400 24,800 | 49,400 | 81,600 | 35,300 28,600
56,300 32,800 15,700{b12,000| 19,700| 30,200| 46,600 | 25,100 | 51,600 | 77,200 35,000 23,700
51,2001 33,100f 17,700{b14,000| 20,300| 29,600| 48,900 | 25,400 | 46,600 | 67,900°| 36,100 31,700
47,600{ 33,400 18,800{b17,000| 20,700{ 32,400| 67,500 26,800 ( 20,500 | 61,500 35,800 39,600

44,800 34,200| 19,700 b25,000| 28,500| 36,400| 70,400 37,200 | 36,000 | 57,800 | 32,800 81,600
43,000] 34,200| 19,700, 44,800| 35,200| 44,000| 61,100 39,200 33,400 | 56,500 | 30,700 71,900
40,500| 34,900/ *19,000( 38,400 34,500{ 54,400| 52,500 34,200 32,100 | 55,200 | 29,700 51,400
38,0001 35,200 18,200|*40,000! 34,500| 50,700| 45,800 | 29,900 | 30,200 | 59,600 | 29,300 47,000
10| 36,800| 34,900 20,500 41,800{ 36,800| 46,200| 40,500 28,800 | 32,800 | 62,500 | 30,700 50,200

11| 36,000/ 34,500{ 23,000| 36,000| 36,800{ 40,900| 38,000 | 45,800 40,500 | 59,200 | 32 ,ZOd 57,000
12| 36,800/ 33,800{ 21,900| 29,900 32,400{ 34,200 36,000 | 59,200 | 40,500 | 60,100 [ 31,900 52,700
13| 36,800, 32,100 19,000| 26,800| 30,200| 31,400| 34,900 | 50,700 [ 35,200 | 56,100 | 30,300 49,800
14 36,800/ 31,100{ 13,800 24,800( 28,500( 32,400| 34,500 43,500 ( 34,900 { 52,700 | 29,700{ 50,600
15| 36,000{ 20,500| 11,200| 23,600| 24,800| 33,800| 36,000 | 38,800 | 40,900 | 50,200 38,1000 53.500

OCOIP L

161 35,200/ 29,600 8,830| 23,000} 21,300| 38,400| 41,800 | 35,200 | 42,200 | 48,200 | 39,600 53.500
171 34,900 28,800 b7,500| 21,900| 20,300} 44,800 43,500 | 24,900 | 28,800 | 46,300 | 31,400 51,800
18 34,500| 28,500 b7,000| 21,100| 20,300| 61,600| 39,600 | 38,400 | 36,400 | 46,600 | 28,600 55.100
19| 35,200| 28,200 b7,000{ 20,500| 22,800| 64,500 35,200 | 38,800 | 40,000 | 56,500 [ 25,4000 54,000
20| 34,900 27,400} b7,000| 20,100( 24,800{ 70,900 33,100 | 36,400 {109,000 { 71,400 [ 23,900 49,400

35,2001 25,800 b7,000| 20,300| 24,800 68,000 32,100 | 32,100 {112,000 | 54,800 | 23,500 45,200
35,200] 25,400| b6,500| 20,100| 25,400| 63,600 31,100 | 33,800 | 96,600 | 49,400 | 22,800 45.500
34,900| 24,100| b6,500| 19,000| 25,400| 58,700 | 38,000 | 34,500 | 88,200 [ 49,000 | 22,000 48,200
34,900{ 23,600/ b7,000( 18,200} 28,200( 56,300 { 35,200 | 32,400 | 91,400 | 47,800 [ 20,700{ 48,300
34,900\ 22,800} b7,000| 20,100| 44,800| 61,100 33,100 | 30,800 | 96,600 | 47,400 | 20,300 57,400

22

23

24

25

26| 33,400| 21,300 b7,500| 19,500 40,500 59,200 | 32,100 | 31,800 {102,000 | 46,600 | 21,800/ 57,400
27| 35,100} 19,000| b7,500{ 17,800 36,000} 65,600 | 29,000 | 39,200 | 94,000 | 47,000 | 28,400 49,800
223 32,800| 16,800| b8,000| 15,900| 33,800 78,900 | 28,500 | 41,800 | 78,900 | 45,900 { 35,000 43,700
30
31

32,400( 15,600( b9,000( 17,500 - 75,900 | 28,200 | 38,000 { 72,900 | 42,000 33,900 65,900

32,800| 15,000] b9,500| 19,700 - 69,400 | 27,100 | 36,800 | 77,900 | 39,600 | 30,900, 58,300
32,400 - {blo,000| 18,000 - 66,500 - 35,600 - 37,500 | 28,600 -

Second- Runoff in

Month foot—days Maximum Minimum Mean aore-fet

Qotober......... ... oot 1,192,900 56,300 32,400 38,480| 2,366,000

852,200 35,200 15,000 28,410{ 1,690,000

330,430 23,000 6,500 12,590 774,400

239,000 6,500 63,220(45,770,000

44,800 10,500 22,850 1,405,000

44,800 17,800 28,110| 1,561,000

78,900 28,600 50,460| 3,103,000

70,400 27,100 40,770 2,426,000

59,200 24,800 35,870) 2,193,000

112,000 30,200 58,560 3,484,(00

89,500 37,500 55,600 | 3,419,C00

39,600 20,300 30,030 1,846,C00

81,600 27,900 50,080 | 2,981,C00

Water year1945-46 ...................... 13,737,830 112,000 6,500 37,640 [27,250,C00

* Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.
Note.- Discharge for Nov. 20-24, Dec. 14 to Jan. 5, Jan. 15 to Feb. 14 computed from graph basei
on dally U. S. Weather Bureau gage readings.
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Missourl River at Boonville, Mo.

Location.- Water-stage recorder, lat. 38°58'40", long. 92°45'15", in sec. 35, T. 49 N.,
R ., at Missouri-Kansas-Texas Rallroad bridge at Boonville. Datum of gage 1s
565.02 feet above mean sea level, datum of 1928.
Drainage area.~- 505,700 square miles.

Records avallable.- October 1925 to September 1946.

Average discharge.- 21 years, 53,880 second-feet.

Extremes.- Maximum discharge during year, 150,000 second-feet Jan. 10 (gage t-ight, 17.44 .,
fi'eeE); minimum daily, 7,200 second-feet Dec. 26, 27; minimum gage height observed, 1.76
eet Dec. 18. .

1925-46: — Maximum discharge, 504,000 second-feet Apr. 27, 1944 (gage helght, 30.93
t‘eet);smmimum, about 1,800 second-feet Jan. 10, 1940; minimum gage height, -0.85 foot
Jan. 13, 1937.

Maximum stage known, 32.7 feet June 21, 1844. Flood of June 6, 1903, reached a
stage of 30.5 feet.

Remarks.- Records excellent except those for period of ice effect, which are good. Flow
partly regulated by Fort Peck Reservoir.

Discharge, in seccnd-feet, water year October 1945 tc Septesber 1946

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 69,600| 32,700| 16,900(b11,000 | 22,300 | 37,200 | 78,600 30,200 38,9800| 90,400| 38,200( 33,900
2| 80,100| 33,000| 16,700 (b11,500 | 22,000 | 35,400 | 65,000 29,400} 39,200]108,000| 36,600| 32,400
3| 85,400| 33,000| 18,500(b12,000| 21,300 | 34,200 | 56,400| 33,900| 49,800{ 98,600| 36,300| 32,700
4] 73,100| 33,300| 23,000|bl4,000] 22,300 32,700 | 52,800] 47,600| 52,100{ 86,500| 36,300] 33,300
5| 81,000| 34,200| 23,000 p&20,700} 23,000 32,200 | 54,400| 56,400| 4¢2,500f 72,100| 37,200| 33,900
6! 53,600| 34,500| 22,500| 76,100| 23,800] 34,800 72,100{ 55,200| 44,400| 64,600| 37,200| 47,200
T} 48,700| 35,100| 23,000(102,000| 28,600 42,280 75,600 65,000{ 39,200| 60,600| 35,100| 82,100
8! 45,800| 34,800( 23,000|123,000{ 39,200| 60,600 | 68,200 88,200/ 38,800! 58,800| 33,000| 70,100
8| 42,200{ 35,100( 21,800|138,000| 38,900 65,500 | 57,200 61,900/ 34,800{ 58,400| 31,900| 52,500

10{ 39,500| 35,100| 20,600 M50,000]| 39,200} 62,800 | 51,400, 54,000| 33,000/ 61,400| 31,100( 47,200

11| 38,600| 35,400| 21,800|137,000| 41,200 61,000| 47,200 57,200 33,000 65,000| 32,200| 50,600
12| 36,900] 36,000| 23,500]109,000| 40,500| 53,200] 43,300 81,600, 37,900 61,900| 33,600| 56,000
13| 36,900{ 36,000| 24,000| 82,600 37,600| 45,800| 42,200 81,100, 39,500 61,400 34,500| 52,100
14| 37,200| 33,900| 21,500| 57,600| 34,200 41,600| 44,000 64,200, 36,300 58,000| 44,400| 49,500
15| 37,900| 33,000| 16,300| 45,000| 31,600| 41,600] 43,600 55,200 43,000 54,800| 49,100| 49,800

16| 39,200{ 32,400| 11,700| 38,900 29,200 44,000| 51,700 48,400 49,100 52,100 51,400| 51,700
17| 36,600{ 31,600| 9,420| 35,400 26,500] 53,200 | 60,600 43,000 46,800 49,100 44,700| 52,500
18| 35,100| 30,800 9,060| 30,800| 26,200} 73,300 | 53,600 50,200 44,400 48,400! 35,100/ 50,200
19| 34,500{ 30,200| b8,500| 28,300| 31,600} 90,900 | 46,100 64,600 42,600 52,500! 31,100| 51,400
34,500{ 30,000|, b8,000| 27,500 36,900 99,800 | 40,200 61,900 58,400 62,800| 27,500| 53,200

34,500f 29,700| b7,600| 26,800| 36,600(106,000| 37,200, 50,200| 128,000} 74,600 25,500 49,10C
34,500 £8,600| b7,600! 26,000| 33,000} 93,800| 35,700{ 41,900 130,000{ 61,400| 25,000| 46,100
35,100{ 27,500| b7,400{ 25,200| 30,500 93,800| 37,600, 40,500 109,000 56,400 24,500 47,600
35,400/ 26,500| b7,400| 24,800| 29,700| 87,600 | 45,400, 40,800 96,200| 56,000} 24,000 51,700
35,400{ 25,500| b7,400| 24,500| 32,400 89,800 | 44,000, 38,900 98,000/ 54,400{ 23,500| 51,700

20

21

22

23

25

26| 35,100| 24,500 b7,200| 24,200| 44,000 93,200 41,600/ 36,900| 104,000{ 53,200] 24,800| 60,100
27| 34,200f{ 23,200| b7,200{ 23,000 41,900| 84,800 | 39,200 38,200| 110,000 52,500 32,200| 61,000
gg 33,900| 21,100| b7,600| 22,300| 38,600| 92,600 | 34,200 42,200 99,800 57,200 36,600| 54,000
30

33,300{ 19,000 b8,000| 21,800 - 99,800 | 32,200| 44,400| 86,500| 54,400] 40,200| 48,400
32,700]|*17,400| b9,000{ 22,000 - 92,000 | 31,600{ 40,800| 79,600{ 45,800] 39,200| &6,400
31| 32,700 - b10,000| 22,800 - 83,200 - 39,500 - 40,500| 36,900 -

Second- Runoff in

Month foct-days Maximum Minimum Mean acre-fest
October............oviiiviiniiinnn., .| 1,343,200 85,400 32,700 43,330 | 2,664,000
NCVember. .......coouvvueiunniinnn 913,100 36,000 17,400 30,440 | 1,811,000
Docember. ................ ceveas 449,480 24,000 7,200 14,570 891,500
Calendar year 1945......................127,383,680 275,000 7,200 75,020 | 54,310,000
1,513,800 150,000 11,000 48,830 | 3,003,000

902,800 44,000 21,300 32,240 | 1,791,000

2,058, 400 106,000 32,200 66,470 | 4,083,000

1,482,900 78,600 31,600 49,430 | 2,941,000

1,563,500 81,600 29,400 50,440 [ 3,101,000

1,889,600 130,000 33,000 62,90 | 3,748,000

1,931,800 108,000 40,500 62,320 | 3,832,000

e s .{ 1,068,200 51,400 23,500 34,4% | 2,121,000
September............ 0ol teeseues.aes] 1,518,400 82,100 32,400 50,610 | 3,012,000
Water year 1945-46 ............. e 16,636,180 150, 000 7,200 45,590 | 33,000,000

* Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.- Discharge for Dec. 16-18, July 2 to Aug. 6 computed from graph based on daily U. 3. Weather
Bureau gage readings.




MISSOURI RIVER MAIN STEM 43
Missouri River at Hermann, Mo.

Location.- Water-stage recorder, lat. 38°42'36", long. 91°26'21", in SW} sec. 25, T. 46
W.. K. 5 W., at bridge on State Highway 19 at Hermann. Datum of gage 1s 481.40 fest
abgvg Tean sea level, datum of 1929. Prior to Apr. 3, wire-weight gage at same site
and datum.

Drainage area.- 528,200 square miles.
Records avallable.~ August 1928 to September 1946.

Average discharge.- 18 years, 66,430 second-feet.

Extremes.- Maximum discharge during year, 209,000 second-feet Aug. 15 {gage helght, 21.3
Test 7 minimum daily, 10,000 second-feet Dec. 27; minimum gage helght observed, 1.6
eet Dec., 4.

1928-46: Maximum discharge, 577,000 second-feet Apr. 28, 1944; maximum gage height,
31.20 feet May 21, 1943; minimum discharge, about 4,200 second-feet Jan. 10-12, 1910;
minimum gage height observed, -0.80 foot Jan. 5, 6, 1940.

Maximum stage known, 35.5 feet in June 1844,

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

Tead twlce dailly prior to Apr. 3. Flow partly regulated by Fort Peck Reservoir ani
Lake of the Ozarks (see pp. 25, 559).

Discharge, in second-feet, water year Octcber 1945 to September 1948

Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sapt.

1)122,000) 45,100 *24,300{ 12,000 33,300| 58,400{ 90,900} 54,000] 50,200{ 89,300{ 50,600] 41,400
21119,000} 43,900| 22,900|*13,000| 33,300( 55,800 86,200| 58,400| 52,500{101,000|g44,700{ 37,400
31126,000| 42,400 21,300| 14,000 32,800| 50,200( 75,500{ 58,800| 58,000}117,000|g42,000| I¢,900
4(124,000( 41,200 20,200( 18,000( 31,200| 48,400( 66,100{ 61,700 68,800{106,000{g41,100| 35,400
51108,000( 40,600| 25,600| 35,000| 31,000 46,700| 61,300( 71,600| 71,600| 92,000}g40,500| 39,100
6| 93,200 38,300] 26,600| 68,800 34,400} 50,600| 61,700{ 75,000 63,000 76,500{g40,800( 52,600
7| 82,300] 40,400| 25,4001116,000% 37,100| 80,400| 77,500| 74,000 55,200| 68,400| 40,800| 53,600
8| 75,200| 41,200| 26,100|142,000| 39,600| 63,000| 83,000} 85,600 50,200} 64,300} 38,80C0] £7,200
9| 71,800 41,200| 25,600(|179,000} 48,400 87,200 76,500 85,100|g46,700| 62,600| 36,500 75,000
10(- 68,400| 40,800| 24,300|202,000| 49,800 88,300| 67,900{ 84,100|&41,700| 63,000} 35,700| 57,600

11| 59,300 41,500| 23,100(90,000| 48,000| 78,500| 61,300f111,000|g32,900| 65,200| 35,700{ 52,100
12| 53,600 40,400| 23,300|182,000| 49,100| 74,500| 58,400} 114,000|g41,700| 67,400{ 34,400| 54,000
13| 49,800] 41,500)d26,000{160,000| 59,600} 69,300| 54,800] 111,000} g44,700| 63,800] 36,500| €8,400
14| 47,600 42,700| 28,800/138,000| 84,100 62,100 | g50,200| 107,000} g45,700| 63,000/ 79,500] 56,000
15| 46,600, 42,100| 28,500{116,000! 71,200 58,800 g50,600] 94,600|g42,600| 59,600[193,000{ 53,200

16| 47,900§ 40,600| 22,400| 96,800| 65,200} 57,200| 63,800| 87,800}847,000| 56,400}190,000| 52,500
17| 51,200} 40,100| 18,000 79,500| 72,600| 57,200| 80,500| 84,100| 54,000| 54,400|187,000| 54,400
18| 49,200f 40,900| 18,000{ 69,300} 65,800} 65,200{ 89,300 92,000| 51,000 52,800{172,000} 56,000
19| 46,300 39,500| 17,000| 59,200{ 67,900| 94,600| 83,000/ 94,600| 49,800{ 52,500|125,000} §5,200
20| 45,400| 37,600( 17,000| 50,600| 87,800(116,000| 71,200} 97,400| 56,000| 56,400| 84,100| 55,600

21| 40,400| 38,900| 16,000| 43,800 83,000{125,000| 61,300 87,800| 70,200| 67,400} 60,400| 58,000
22| 44,500/ 37,600| 15,000| 40,800| 77,500|126,000| 53,600 74,000{131,000| 76,500] 45,000| E4,800
23| 55,100/ 37,000{ 13,000 40,500( 68,400 (116,000| 51,400{ 65,200(127,000{ 65,200| 39,100 49,800
24| 61,300| 33,600| 12,000| 39,900| 63,800[118,000| 56,800 65,600|108,000| 58,800| 36,800{ 49,500
25| 63,700| 32,800| 11,000{ 39,400| 59,200|103,000| 65,200| 67,900| 98,500| 58,400| 35,200} 54,000
26

62,900f 30,500{ 10,500} 38,200| 57,200}104,000| 68,400| 67,400{102,000| 57,600| 33,800| 56,000

27| 57,300§ 29,200| 10,000| 36,500| 68,800108,000| 6€5,200| 64,300|110,000| 58,000| 32,500| €1,700

28| 51,900] 28,500(*12,000( 34,400| 65,600(102,000| 60,800 67,400|116,000| 67,000| 37,400} €3,400

29| 47,900 27,300| 14,000 32,000 - 113,000 | 50,600] 72,600[108,000| 77,500| 42,300{ 56,800

30| 44,800 26,600| 14,000/ 33,800 - 115,000 | g48,800] 63,800| 96,800| 66,100| 47,000] 53,000
31| 45,400 - 13,000| 33,100 - 102,000 - 55,200 - 57,200| 45,000 -

Second~ Runoff in

Month foot-days Maximum Minimue Mean aore-feet

Ootober......... N 2,062,000 126,000 40,400 66,520 | 4,09¢,000

Nevember. 1,144,400 45,100 26,600 38,150 | 2,27¢,000

December. . . 28,800 10,000 1,19€,000

2,353,600 202,000 ° 12,000 75,920 | 4,66€,000

1,585,500 87,800 31,000 564,620 | 3,145,000

2,574,200 126,000 46,700 83,040 { 5,10€,000

1,991,800 90,900 48,800 66,390 | 3,951,000

2,451,000 114,000 54,000 79,060 | 4,861,000

2,087,800 131,000 38,900 69,930 { 4,162,000

2,141,300 117,000 52,500 €9,070 | 4,247,000

2,003,200 193,000 32,500 64,620 | 3,973,000

vereeuan 1,603,600 87,200 34,900 53,450 | 3,181,000

Water year 1945-46 .......... feeesena .{ 22,611,300 202,000 10,000 61,950 [44,850,000

* Winter discharge measurement made on this day.

d Doubtful gage-height record; discharge interpolated.

g Computed from graph based on daily gage readings.

Note.- Stage-discharge relation affected dy ice Dec. 17 to Jan, 5.



44 SMALLER RESERVOIRS IN MONTANA
Smaller reservoirs in Missouri River Basin in Montana

Lake Sewall on Missouri River, 15 miles east of Helena, completed In 1898 fo power, has
“usable capaclty of 37,800 acre-feet. Records furnished by Montana Power Co.

Hauser Lake on Missouri River, 13 miles northeast of Helena, completed in 1907 for power,
@ble capacity of 52,100 acre-feet. Records furnished by Montana Pover Co.

Lake Helena, since April 1945 separated from Hauser Lake by control works permlitting in-
dependent regulation, has usable capacity of 10,400 acre-feet. Records furnished by
Montana Power Co.

Holter Reservoir on Missourl River, 26 miles north of Helena, completed in 1918 for power,
T has usable capacity of 73,600 acre-feet. Records furnished by Montana Power Co.

Ruby River Reservoir on Ruby River, 5 miles south of Alder, completed in 1938 for irri-
gation, S usable capacity of 38,850 acre-feet. Records furnished by Montana Water
Conservation Board.

Harrison Lake on Willow Creek, 4 miles east of Harrison, completed in 1937 for irrigation,
a‘s;iusa € capacity of 17,760 acre-feet, Records furnished by Montana Water Conser-
vation Board.

Hebgen Reservoir on Madlson River, 18 miles northwest of West Yellowstone, completed in
oL power, has usable capacity of 345,000 acre-feet. Records furnished by Montana
Power Co.

Madison Reservoir on Madison River, 8 miles south of Norris, completed in 1900 for power,
has usable capacity of 41,000 acre-feet. Records furnished by Montana Power Co.

Smith River Reservolr on Smith River, 10 miles northeast of White Sulphur Springs, com-
pléted 1n 1936 Tor irrigation, has usable capacity of 10,700 acre-feet. Records
furnished by Montana Water Conservation Board.

Glbson Reservolr on Sun River, 20 miles northwest of Augusta, completed in 1929 for irri-
on, has usable capacity of 105,000 acre-feet (88,560 acre-feet prior to 1941).
Records furnished by Bureau of Recla_mation

Willow Creek Reservolr on Willow Creek, 5 miles northwest of Augusta, completed in 1911
Tor Irrigation, has usable capacity of 32,300 acre-feet (16,700 acre-feet prior to
1941), Supplemental supply diverted from Sun River at point 18 ‘miles northwest of
Augusta. Records furnished by Bureau of Reclamation.

Pishkun Reservoir, water diverted from Sun River at point 18 miles northwest of Augusta,
complete i-1925 for irrigation, has usable capacity of 32,000 acre-feet (lesser ca-
pacities prior to 1940). Records furnished by Bureau of Reclamation.

Lower Two Medicine Lake on Two Medicine River, 4 miles northwest of town of Glacler Park,
completed in 1913 Tor irrigation, has usable capaclty of 14,000 acre-feet, Records
furnished by O0ffice of Indian Affairs.

Four Horns Reservoir, water diverted from Badger Creek at point 6 mlles north of Heart
utte, complete in 1932 for irrigation, has usable capacity of 20,000 acre-feet.
Records furnished by Office of Indian Affairs.

Birch Creek Reservoir on Birch Creek, 18 miles west of Dupuyer, completed ir 1915 for
rrigation, 45 usabl