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Figure 1. Gaging-station structures: A, South Platte River at South Platte, Colo.
B, North Platte River at LIsco, Nebr. C, North Fork Popo Agie River
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SURFACE WATER SUPPLY OF MISSOURI RIVER BASIN, 1943

SCOPE OF WORK

‘\'mis volume 18 one of a series of'l4 reports presenting results of meagurements of

.'stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1943. 'I:he work was begun in 1888 in connection with
speclal studies relating to irrigation. Measursments of the flow of streams and of the
stage and .contents of lakes and reservoirs have been made at about 9,670 gaging stations
in thmstates and also at many in the Territories of Alaska and Hawalil. In July 1943,
5,130 gaging stations, including those in Hawali, 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 orgenizations have cooperated,
elther by furnishing data or by assisting in collecting data, éooperation of the first
kind is acknowledged im comnection with the description of each station affected; coopera-
tion of the second kind is acknowledged, under the heading. "Cooperation," in the introducto-
ry matter that precede_s the gaging-station records in each volume. In the present volume,
the section on cooperation of the second kind‘appears on page 12, '

DEFINITION OF TERMS

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

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

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

"Rutoff in Inches" is the depth to which an area would be covered 1f all the water
draining from it in a given period were uniformly distributed on its surface. It 18 used
for comparing runoff with rainfall, which is usually expressed in inches.

An "acre-foot" 1s the quantity of water required to cover an acre to the debth of 1
foot and 1s equivalent to 43,560 cubic feet. The term is commonly used in comnection with
storage for irrigation.

"Second-foot-day" 1s the volume of water represented by a flow of 1 second-foot for 24
ﬁours. It 18 equivalent to 86,400 cubic feet, 1.983471 acre-feet, or S64:6!31’7 gallons and
represents a runoff of 0,0372 inch from 1 square mile. -

. "Stage-discharge relation® 1s an abbreviation for the term "relation between gage
height and discharge."
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"Control" 1s a term used to designate a reéture downstream r?om the gage that determings
the stage-discharge relation at the gage. This feature may be a natural section, a reach
of the channel, or an artificial structure.

"Contents® 1s a term applied to the volume of water in a reservoir, not Including water
in bank storage unless so lndicated. ’

.

EXPLANATION OF DATA

The base data collected 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 nonrect;rding gage or from a water-stage recorder that gives a con-
tinucus record of the fluctuations. Measurements of discharge are made with a current
meter by the general methods outlined in standard textbooks on the measurement of river
discharge. Typical structures In use at gaging stations are shown In figure 1.

Rating tables giving the discharge for any stage are prepared from the dlscharge meas-
urements. The application of the daily mean gage helght to these rating tables gives the
dally mean discharge, from which the monthly and the yearly mean discharge are computed.
1t t!le stage-discharge relation is sub)ect to change because of frequent or continual
changesin the physical features that form the control, the daily mean discharge is
determined by the "shifting-control method," In which correction factors based on individ-
ual discharge measurements and notes by engineers and observers are used in applylng the
gage helghts to the rating tables. At times the stage-dlscharge relation for a station
may be tempo:aﬁly changed by the presence of \aguatlc growth: or debris on the control.

For such times the dally mean discharge 1s computed by what 1s essentlally the "shifting-
control® method, described above.

At some gaging stations the stage-discharge relation 1s affected by bac)mafer from
reservoirs, tributary streams, or other sources, which necessitates the use of the "slopa/\
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 slope 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 18 used as a factor in the determination of discharge.

At most 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 1ce during
the winter, which makes it imposeible to compute the discharge in the usual manner. Dis-
charge for periods of ice effect 15 computed on the basis of the gage-height record and
occasional winter discharge measurements, consideration being given to the avallable in- .
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for stations in the same or nearby basins., The days
included in the periods of ice effect and the day; during the winter period en which dis-
charge measurements were made are indicated in the table by symbols referring to footnotes
or are given in a general note following the table.

For most of the gaging stations on streams in the area covered by this report the data
presented comprise a description of the station, a table showing the dally discharge of

-y
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TIME BASIS

At 2 a.m. on February 9, 1942, as an emergency measure, the Nation shifted from
standard time to "war time," and clock time in the several zones of the country was moved
ahead 1 hour, or to 3 a.m. Records of dally discharge prior to February 9, 1942, were
computed on the basls of standard time, Records subsequent to that date have been computed
on the basis of war time, To convert war time to standard time, subtract 1 hour.

ACCURACY OF FIELD DATA AND CCMPUTED RESULTS ’

‘The accuracy of stream-flow data depends primarily on (1) the permanency of the stage-
discharge relation or, if the Gontrol is unstable, the frequency of discharge measurements
and (2) the accuracy of observatlons of stage, measurements of flow, and Interpretation
of records.

The station description gives a statement in regard to the general accuracy of the
records, "Excellent" indicates that, In general, the erro'r in the daily ;‘ecords is
- believed to be less than 5 percent; "good," less than 10 percent; "rfalr," less than 15
percent; and "poor,® probably more than 15 percent. The records of monthly and yearly
mean discharge and runoff are, in general, more accurate than the daily records.

Yield at some statlons as Indicated by monthly means may vary widely from natural yleld,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation
due to artificial causes, or other factors. For such stations figures of “second-feet per
square mile® and "runoff in inches™ are not published unless storage or dlversion records
are included Indicating the extent of the regulation or diversion or unless satisfactory
adjustments can be made for changes in contents of reservoirs or for other changes incident
£td use and control, Evaporation from a reservoir 1s not included in the adjustments for
changes in reservoir contents, unless 1ts inclusion 1s indicated, Figures of second-feet
per square mile and runoff in inches are also omitted i1f the dralnage area includes large
noncontributing areas or 1f the average annual rainfall over the dralnage area 1s less
than 20 inches.

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

The table of monthly discharge presents in summary the distribution of the flow past
the station. The table of dally discharge afro-rdsz opport;mlty for more detalled studies
of the variation 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 data
are subject to fevislon in succeedfng water-supply papers.

PUBLICATIONS

The results of stream-fiow 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 slope and eastern Gulf of Mexlco basins (James River to
Misslissippi River).
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3. Ohlo River Basin,

4. 8t, Lawrence River Basin. -
6. Hudson Bay and upper Mississippl River Basins. :
6. Missourl River Basin,

7. Lower Mississippl Rlver Basin.

8. Western Gulf of Mexlco basins.

9. Colorado River Basin,

10. The Great Basin. -

11. Pacific slope basins in Califormia. N
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.

Water-supply papers and other publications of the Geological Survey contalning'data on
the water rescurces of the United States may be cbtained or consulted as explained below,

1. Coplsé may be purchased at nominal cost from the Superintendent of Documents,
Government Printing Office, Washington, D. C., who will, on application, furnish lists ~
glving prices. .

2. Sets of the reports may be consulted in the libraries of the principal cities in
the United States. - ‘

3. Sets are avallable for consultation in the local offices of the water-resources

-

branch of the Geological Survey as follows:

East of the Mississippi River:
Albany, N. Y., 528 Federal Bullding.
Asheville, N. C., 220 Post Office Bullding.
Atlanta, Ga., 3 North Rhodes Center NW.
Augusta, Maine, Statehouse.
Baton Rouge, la., 124 Geology Building, Loulsiana State Unlversity.
Boston, Mass., 939 Post Office Building.
Charleston, W. Va., 408 Union Building.
Charlottesville, Va., House G, Dawson Row, University of Virginla,
Chattancoga, Tenn., 442 Post Office Building.
College Park, Md., 105 Engineering Building, Unlversity of Maryland.
Columbia, 8. C., 207 Creason Building.
Columbus, Ohlo, 404 Engineering Experiment Station, Ohio State University.
Harrisburg, Pa., 490 Education Building.
Hartford, Conn., 203 Federal Building. -
Indianapolis, Ind., 205 Underwriters Building.
Jackson, Miss., 208 Millsaps Building.
Knoxville, Tenn., 337 Post Office Building.
Louisville, Ky., 531 Federal Building.
Madison, Wis., 666 State Office Bullding.
Montgomery, Ala., 507 Post Office Building.
Morgantown, W. Va., 309 Mineral Industries Bullding.
New Philadelphia, ohio Muskingum Watershed Conservancy District Bullding.
Ocala, Fla., 302 Post drrice Building.
Pittsburgh, Pa., 515 Plaza Building.
Ralslgh N. C. 242 Education Bullding.
Paul, Minn., 1427 New Post Office Building.
’V‘renton, N. J., 228 PFederal Building.
Urbana, I11., 14 Post Oftice Annex, Elm Street.
Williamsburg, Ky., Kentucky Highway Bullding.

%

West of the Mississippi River:
Albuquerque, N. Mex., 723 North Second Stteet.
Austin, Tex., 302 West Fifteenth Street,
Bolse, Idaho, 429 Federal Building.
Denver, Colo., 310 Denham Building.
Fort Smith, Ark., 6 Post Office Bullding.
Helena, Mont., 408 Feéderal Buildmg.
Honolulu, Hawail, 225 Federal Bullding.
Idaho Falls Idaho, 204 Federal Building.
Iowa City, Iowa, 508 Hydraulic Laboratory, University of Iowa.
Lincoln; Nebr., 1404 Statehouse.
Los Angeles, Calif., 429-F United States Post Office and Courthouse.
Oklahoma city Okla., 535 Capitol Building.
Portland, Oreg., 606 Post Office Building.
Rolla, Mo., Missouri Geological Survey Building, Missouri School of Mines
and Metallurgy.
St. Louis, Mo.; 1002 New Federal Bullding.
Salt Lake Clty, Utah, 303 Federal Bullding.
San Francisco, Calif., 625 Market Street Bullding,
Santa Fe, N. Mex., 204 Unlted States Courthouse.
Tacoma, Wash., 207 Federal Building.
Topeka, Kans,, 305 Federal Building.
mucson, Arlz., 210 Post Office Building.

A list of the Geological Survey publications may be obtained by applying t¢ the
Director, Geological Survey, Washington, D. C.



PUBLICATIONS ‘ 7

Early records of the flow of streams in the United States are published in the reports
listed below:

N

Stream-flow date for the years 1884-1901, in reports of the Geological Burvey
(& = Annual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of date Year

10th A, pt. 2 | Descriptive information only.
11th A, pt, 2 | Monthly discharge and descriptive information...... sesessss | 1884 to Sept. 1890.
126K A, Pbe 2| veve@0seessrenrvrasovroasassccssscsssrnrsasssansssaas-essss | 1984 S0 June 30, 1891,
13th A, Pte S| ceeel0ucrosnsvcecsssonsssaneasssncecsosssvssossessnssssssses | 1884 to Dec. 31, 1892,
14th A, pt. 2 | Monthly discharge (long-time records, 1871-93)....ss:s00... | 1888 .to Dec. 31, 1893.
B 13li..¢ss.. | Descriptions, measurements, gage heights, and ratings......| 1893-94.
16th A, pt. 2 | Descriptive information only.
B 140........ | Descriptions, measurements, gage heights, ratings, and 1895.
monthly discharge (also many data covering earlier years)
W 1liceseess. | Gage helghts (also gage heights for earlier years)......... | 1808,
18th A, pt. 4 | Descriptions, measurements, ratings, and monthly discharge | 1895-96.
{also similar deta for some earlier years).
W 1Bevecsscss | Doscriptions, measurements, and gage helghts of streams 1897,
east of the Mississippi River,and Missouri River and
tributaries above Kansas River.
W 18esvveva.. | Doscriptions, measurements, and gage helghts of streams 1897.
west of the Mississippl River, except Missouri River and
tributaries above Eansas River.
19th A, pt. 4 | Descriptions, measurements, ratings, end monthly discharge | 1897.
.{also some long-time records).
Measurements, ratings, and gage heights of streams east of | 1898,
the Mississippl River, and Missouri River and tributaries.
-+ | Measurements, ratings, and gage heights of streams west of | 189S.
the Mississippi River, except Missouri River and
tributariea. R
20th A, pt. 4 | Monthly discharge (elso for many earlier years).s:eeceecess | 1898, -
W S6 to 39... | Descriptions, measurements, gage heights, and ratings......} 1899,
218t A, pt. 4 | Monthly A18charg@e,ccececcesceavcscoocsvsassccansvsocovvoacs | 1899,
W 47 t0 52... | Descriptions, measurements, gage helights, and ratings...... | 1900.
224 A, Dt. 4 |MOREhly A18CRAPEE. e cnvseroseesceecnsnisransnsnasnssnss
W 65, 66..... | Descriptions, measurements, gage heights, and ratings......| 1901.
W 7Beceveves | Honthly d18charg0.cesssccccccesncosscrernvvssisscasnscesess | 1001,

w 27,
W 28.....

Papers on ;urtace water supply containing records from 1899 to date, grouped by years
and dralnage basins, are listed by number on page 8. The data for any particular
statlon will, In general, bde found in the reports covering the years during which the
station was malintained, For example, the data for 1910 to 1920 for any statlon in the
area covered by part 3 are pudblished In Water-Supply Papers 283, 303, 323, 353, 403; 433,
453, 473, and 503, which contain records for the Ohio River Basin for those years.

The records at most of the stations discussed In these reports extend over a series of
years. Miscellaneous meassurements at many points other than regular gaging stations have
been made each year and are published under "Miscellaneous discharge measurements" at the -
end of each-report, the streams and points of measursment 1listed appearing in the same
relative order as the streams and gaging statlions 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 Wa'tebslipply
Papers 871 to 884 (see table on p. 8), tontains a summary of yearly discharge at gaging
stations in the area covered by that report. Gaging stations at which 10 or more com-
plete years of recoz:d have been collected are represented. These summaries are availabdle
also as separate reprints.
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PUBLICATIONS 9

From time to time reports have been published that are compilations of records for
various areas, usually a single State or dralnage basin. These reports ycontain records
previously published (some of which have been revised), as well as some records not con-
talned in the annual series of water-supply papers. The following table glvés the num-
bers and titles of these reports, arranged in alphabetic order by States and dralnage

basins. ’ . ;

Reports contalning compilations of records of dlscharge by States and drainage ®asins

LT SUEPYY | pertod State or drainage basin and title
STATE
107 1805-1903 | Alabame, Water powers of, with an appendix on stream measurements in
Mississippi.
298 1887-1912 | Californis, Water resources of, part 1, Stream measurements in Sacra-
mento River Basin.
299 1878-1912 | California, Water resources of, part 2, Stream measurements in San
- Joaquin River Basin.
300 1891-1912 | Californim, Water ressources of, part 3, Stream measursments in the Oreat
Basin and Pacific Coast rilver basins.
447 1890-1918 | California, southern, Surface water supply of Pacific slope of.
597-E 1895-1927 | California, Surface water supply of Sacramento River Basin.
636-D 1895-1927 | Celifornia, Surface water supply of San Joaquin River Basin.
636-E 1894-1927 | California, southern, Surface water supply of Pacific slope basins in.
€37-A 1895-1927 { Californla, Surface water supply of minor San Franclsco Bay, northern
Pacific, and Great basins in.
74 1884-1900 { Colorado, Water resources. of.
197 1895-1906 | Georgia, Water resources of.
415 1845-1916 | Massachusetts, Surface waters of.
230 1894-1906 | Nebraska, Surface water supply of.
370 1878-1910 | Oregon, Surface water supply of.
850 1898~1937 | Texas, Summary of records of surface waters of.
424 1875-1916 | Vermont, Surface waters of. .
402 1878-1919 | Washington, Summery of hydrometric data in.
870 1919-36 Washington, Summary of records of surface waters of.
156 1895-1906 | Wisconsin, northern, Water powers of.
469 1894-1921 | Wyoming, Surface waters of, and their utilization.
395 1 DRAIFAGE BASIN
. 888~1914 | Colorado River (Arlz., Colo., N. Mex., Utah, Wyo.} snd 4ts utilization.
g:][g i.gg;:igg’é gg%g;‘:go Rivor, upper (Colo., Utah), and its utilization.
s M:enezzglx:hilnur“.' Calif., Colo., Utah, Wyo.), Surface waters
916 < | 1898-1938 | Columbls River Basin, upper
517 1889-1920 | Great Sa1t Lako Bastn, Mecer powers sy CUrTece maters of.
618 1894-1926 | Green- River (Colo., Utah, 0.) and 1ts util{zation.
198 1890-1906 g;?’l:ﬂ;:c Ri"g Basin (Maine), Water resources of.
ver. ee St. Mary and Mllk Rivers.
917 1861-1938 | Missourl and St. Mary Rﬁer Basins (Mont.), Surface waters of.
536 1895~1920 | New-Kanawha River Basin (N. C., Va., W. Va.), Surface water s\.l 1; £,
279 1904-9 Penobscot Rilver Basin (Maine), wate;- rssom‘o;s of. pply ot
%gg iggg-iggg ll;:tmc River Basin (D. C., Md., W. Va.)
- o Grande Basin (Colo., N. Mex, . .
491 1898-1917 | St. Mary and P ) (non:.,'czf.:a:') ,"?ﬁ‘éir"sig‘;i;’ﬂf‘.’f'
Stéil;!::yaﬁ.';;:. See St. Mary and Mllk Rivers; Missourl and St. Mary
109 1890-1904 | Susquehanna River Basin (Pa., Md.), Hydrography of.
"

Records of discharge have been published also in lStat:e reports. Some of these are
not contained in the publications of the Geological Survey or are revisions of records
previously published in its water-supply papers. The following table contains a 1ist of

these reports.

State rsports contalning compilationsof records of discharge

State Period Report Issued by
Alabamsecse. 1895-1915 | Bull. 17, Water powers of AlabamB.....ss Geologioal Survey of Alabama.
Arkansas.... 1857-1928 | Stream-gaging ReDt. lee.iccecsssscoosos Arkansas Geologlcal Survey.
Coloredo.... 1881-1935 | Water resources of Colorado, Appendix 2, | State Planning Commission,

Data on stream-gaging stations of Water Conservatlion Board,
Colorado. Stete engineer.
DOcesscns 1881-1938 Water resources of Colorado, Appendix 3, Do.
vols. 1 and 2, Stream-flow data of
Colorado. .
Comnecticut. | 1900-1927 | Bull. 44, Water resources of Connecticut.| State Geological and Natural
History Survey.
DOsesoens 1912-33 Bth blennisl report2.scecsescossscscesss Connecticut State Water
R Commission.
Goeorgla..co.. 1895~1906 | Bull. 16, Water powers of Jeorglf......e Geologloal Survey of Georgla.
sesasres | 1907-19 Bull. 58, Water powers of Georgia. Do.
I1iinois.... | 1908-11 Water resources Of I11InoiBeesesseccssse | Rivers and Lakes Commisslon.
erenees | 19001934 | Stream-flow date of I11inoiBseeevseec.sss | Division of Waterways.

1 Ocntains reoords of yearly discharge only.
2 Contains records of monthly discharge in second-feet per square mile.

642086 0 - 45 - 2
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State reports containing compilationsof r ds of discharg inued
State Pariod Report Iasued by
Indlans..... 1923-27 Pu?;dze, Surface water supply of Department of Conservation.
ena.
DOssceees [ 1927-30 Pub. 112, Surface water supply of Do.
Indiana.
IOWBecensens 1873-1932 | Stream-flow records of IoWA esceececsces Iows State Plenning Board.
DOvsevees | 1873-1940 | Water-Supply Bull. 1, Summaries of yearly | Iowa Geological Survey.
. and flopd flow relating to Iowa streams.
DOeeunnnn 1941-42 Water-Supply Bull. £, Surface water Do.
. resources of Iowa.
Kangas. 1895-1919 | Surface waters of Kansas.....ceuss Kansas Water Commission.
DOceevess | 19019-24 eree@Osetacoacsncrnvcertscanssensseacnss .
DOevvenss 1924-28 Report of Divislon of Water Resources... | Kansas State Bosrd of Agri-
culture.
DOeenvnes 192836 Stream-flow data of Kansas..eesceecevcss Do.
Doeuse 1935-39 seeel0eurvsracsccrorscscnrnorseone Do,
Do... 1939-41 teea@Onennraieainisrurornirennnsrnes Do.
Eentucky.... 191020 Surface waters of Kentuckyessevesessoess | Kentucky Geological Survey.
Louisiana... | 1903-38 Geol.‘Blixll- 16, Surface water supply of Department of Conservatlon.
Louisiana,
Maine....... | 1887-1920 | 1st avmual report2.e...cesceocsns Maine Water Power Commission.
Haryland.... 192037 Flow data and draft storage o State Planning Commission and
ma jor streams in Maryland. Water Resources Commission.
Minnesota... 190912 Water~resources investigetlion of Mirmme- State Dralnage Commission.
sota.
Missourl.... 1857-1926 | Vol. 20, 23 series, Water resources of Missouri Bureau of Geology
. Missourl. and Mines. .
DOesvsses 1927-39 Vol. 26, 24 series, Surface waters of Missourl Geological Survey
Missouri. ) and Water Resources.
Montana..... 1889+1911 | 5th bilennial report.scccscvecscssccsccces Office of the State Engineer.
DOucvasnne 1881-1988 | Special Rept.:10, vols. 1-4, Water re- Montana Agricultural Experia
sources of Montana. N ment Statlon.
Nebraska.... 1894-1914 | 1st hydrographic Ireport.cc.ceesscscseses | Bureau of Water Power, Irri-
gation, and Drainage.
DOcssssse | 1914-28 24 hydrographlc report.ccccscecesccccnss Do
New Jerssy.. | 1891-1928 | Bull. 33, Surface water supply of New Department of Conservation
Jereey. and Development.
DOevevnss 1928-34 Special Rept. 5, Surface water supply of | State Water Policy Commis-~
New Jersey. sion.
New Mexico.. 1888-1925 | Surface water supply of New Mexlco.s.... Office of the State Englneer.
North Caro- 1889-1923 | Bull. 34, Discharge records of North Department of Conservation
1ina. Carolina streams.d eand Development.
DOecsssensn 1889-1936 | Bull. 39, Discharge records of North Do,
Carolina streams.
North Dekota 1919-21 Report to Governor of North Dakota on State chief engineer.
flood control.
DOses . 1882-1938 | Surface water in North Dakota Stete Plamning Board.
Ohio. 1898-1921 | Bull. 73, Ohlo stream flow.. Engineering Experiment Sta-
tlon, Ohio State University
DOvvaruee 1902-39 Bull. 200, Compilation of stream-flow Department of, Agriculture,
records of Chlo. Divislon of Conservation:
and Natural Resources.
DOveorsvsee 1898-1939 { Bull. 111, Ghio stream-drainage aress and Engineering Experiment Sta-
. flow-duration tables. tion, Ohlo State University
Oregoneceeee 1878-1914 | Bull. 4, Water resources of the State of | 0ffice of the State Engineer.
Oregon.
DOssesons 1914-24 Bull., 7, Water resources of the State of Do. ,
Oregon.
DOceverns 1024-30 Bull, 8, Water resources of the State of Do. .
Oregon. y
DOseveree 1930-36 Bun.sO, Water resources of the Stete of Do.
oregon.
Pennsylvania 1890-1911 Reportgoof the Water Supply Commlssion of | Water Supply Commission of
Pennsylvania. Permsylvanie.
DOsocress | 1928-32 Stream~-flow records of Pennsylvania..... Daﬁzé.mnt of Forests and
ra.
Rhode Island | 1929-41 7th anmual reporte..cicecacecacsceorsvaes Department of Public Works.
Tennessee... 1874-1924 | Bull, 34, Water resources of Tmmuees Department of Educatlon.
DOeesnnan 1920-30 Bull. 40, Surface waters of Termessee. Dos
Utahe.eevene 1889-1905 | 5th biennial report, State engineer..... Office ef ths State Englneer.
DOsvevere 1006-10 7th blennlal report, State engineer..... Do
1911-16 10th blennial report, Stete engineer.... Do.
1895-1927| Bull. 31, Water resources of Virginia... Conservation Commission.
18768-1933| Bull. 5, Monthly and yearly summaries of | Department of Conservation
‘hydrometric deta. and Development.
Wisoonsin... 1888-1914 18t report of Rallrvad Commission of Railroad Commission of Wis-
Wisconsin to Leglslature on water consin.
powers.
DOsscenss | 1914-23 24 rsport of Railroad Commission of Wis- Do.

consin to Legislature on water powers.

2 Contains reoords of monthly dlscharge in second-feet per square mile,
3 Contains records of weekly dlscharge.
4 Contains records of maximum and minimum daily, weekly, and monthly discharge and yearly mean

dlscharge.

Note.- In sddition to the records contained in the reports listed sbove, the following States

haVe Issued annual or blennial reports in which are contained records of discharge:
Colorado, Connecticut, Idsho, Indlana, Malne,
New York (elee New York City Board of Water Supply

Pennsylvanla, Rhode Island, Washington, and Wyoming.

california,

Missouri, Montana, Nebraska, Nevada, New Mexico,
and clty of Rochester), Nopth Dakota, Oregom,
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The reports listed in the foregoing tables contain the customary records of discharge
collected during the systematic operation of gaging stations. Detalled information on
the stage and discharge of many streams during major floods hae been included in special
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
mmbers and titles of these reports:

Water-Supply
Paper Title
88 The Passalc flood of 1902. .
92 The Passalc flood of 1903.
96 Destructive floods in the United States in 1903,
147 Destructive floods in the United States in 1S04.
162 Destructive floods 1n the Unlted States in 1505.
334 The Ohio Valley flood of March-April 1913.
426 Southern California floods of January 1916.
487 The Arkansas River flood of June 3-5, 1921,
488 The floods in central Texas September 1921.
520-¢ Some floods in the Rocky Mourltaln region.
636-C The New England flood of November 1927.
771 Floods in the United States, magnitude and frequency.
7736 The New York State flood of July 1935.
796-] Flood on Republican and Kansas Rivers, May and June 1935,
796 Flood in La Canada Valley, Calif,, January 1, 1934, ~
796-G Major Texas floods of 1935.
798 The floods of March 1936, part 1, New England Rivers.
799 The floods of March'1936, part 2, Hudson Rlver to Susquehanna River reglon.
800 The floods of March 1936, part 3, Potomac, James, and upper Ohlo Rivers.
816 Major Texas floods of 1936.
836-A Stages and flood discharges of the Connecticut River at Hartford, Conn,
838 Floods of Ohio and Mississippil Rivers, January-February 1937.
842 Floods in Canadian and Pecos River Basins of New Mexico, May and June 1937.
843 Floods 1n December 1937 in northern California. -
844 Floods of March 1938 in southern California.
847 Maximum discharges at stream-measurement stations through September 1938.
867 Hurricane floods of September 1938.
869 Flood of August 1935 in Muskingum River Basin, Ohio.
914 Texas floods of 1938 and 1939,

"RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following {:able contélns a list of gaging stations for the area covered by this
report at which records of dally discharge were collected during the water year October
1942 to September 1943 by agencles other than the Geploglcal Survey. The records for these -
stations have not been published in the reports of the Geological Survey.

Records of dischiarge collected by agencies .other than the Geologlcal Survey

Stream Location Period Colliected by , Remarks
Castle Creek...... | Near Deerfield, S. Dak. | 1941-43 | Federal Bureau of TUnpublished.
‘ Reclamatlion.
@laclier Creek..... | Kear Estes Park, C0l0.s | +eee@0us | eneel@Orervaccsnsrnssenne Do.
Middle Boulder At Rederland, Colo...., | 1940~43¢| Public Service Co. of Published in report
Creek. Colorado. of State engineer.
Wind River........ { East portal. of Alva 1941-43 | Federal Bureau of Tnpublished.
V..Adems tunnel, Reclamation.
near Estes Park,

Colo, ‘ o

+ Records for some earlier years published in the water~-supply pepers of the Geologlcal Swvey.

ote.~ The Soll Conservation Service of the United States Department of Agriculture has been
making studies of runoff from selected areas in the Missouri River Basin as follows: Beginning in
1933, from 8 areas df less than 10 acres each near Bethany, Mo., and beginning in 1038, from 28
areas near Hastings, Neb.--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. Records of these studies are in the files of the Soll Conservation
Service.
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COOPERATION

.

The work }n the several States was done under cooperative agreements with the organiza-
tions listed below:

Colorado: Office of the State Engineer, M., C. Hinderlider; State Water Conserva-
tion Board, C. H. Stone, director. )

Iowa: Iowa Geological Survey, A. C. Trowbridge, director and State geologist,
anf;{ H. G. Hershey, assistant State geologist; University of Iowa Institute of
Hydraulic Research, F. M. Dawson, director and dean of College of Engineering, and
H. Rouse, associate director in charge; Iowa State Conservation Commission, F. T.
Schwob, director.

Kaneas: State Board of Agriculture, Division of Water Resources, G. 8. Knapp,
chief engineer.

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

Missouri: Mlesourl Geological Survey and Water Resources, H. A. Buehler, State
geologlst; State Hiéhway Department, C. W. Brown, chief engineer.

Montana: Office of the State Engineer, F. E. Buck; State Water Conservation
Board; city of Bozeman. ’

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

North Dakota: Office of the State Engineer, J. J. Walsh (acting).

South Dakota: State Geological Survey, E. P. Rothrock, State geologist.

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

Financial assistance was furnished by the Corps of Engineers, United States Army, in
‘the operation of 96 gaging etations, of which 3 were in Colorado, 14 in Iowa, 19 In Kansas,
15 in Missouri, 14 in Montana, 4 in Nebraska, 7 in North Dakota, 16 in South Dakota, and 4
in Wyoming,

Assistance was furnishied also by the Weather Bureau of the United States Department of
Commerce; the Bureau of Reclamation and the Office of Indiesn Affairs of the United States
Department of the Interlor; and the Untited States Department of State.

Assistance in collecting records was rendered by .the following municipalities, corpo-
rations, and other organizations.

Iowa: Citles of Clarinda, Rsd Qak, and Sioux City.

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

Nebraska: Loup River Power District. .

South Dakota: Dakota Power Co.

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 Resourcss,
Canada. On waters adjacent to the internatlional boundary certain stations are maintained
Jointly by the United States and Canada under the terms of the Boundary Watsrs Treaty of
1908, and others are maintained under a subsequent agreement between the two Governments.
The records from all these stations are obtained in such a manner as to make them equally
acceptable and available in either country. These stations are herein designated "inter-
national gaging stations.® ’
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DIVISION OF WORK

The stream-gaging work was conducted by the water resources branch of the Geological
Survey, Glenn L. Parker, chief hydraulic engineer, Carl G. Paulsen, assistant c;zief
hydraullic engineer, and Rudolph G. Kasel, chief of the division of surface waters. The
data for the stations in the several States were collected and prepared for publication
under the supervision of the district engineers as follows: .In Colorado, Robert Fellansbee,
the work being done in collaboration with M. C. Hinderlider, State engineer, and L. T.
Burgess, State chief hydrographer; 1n Iowa (except for Missouri River at Sioux City), L. C.
Crawford; in Kansas, H. C. Beckman; in Minnesota, P. R. Speer; in Missouri and for Missouri
Rlver at Sioux City, Iowa, at Omaha, Nebr., and at Nebraska City, Nebr., H. C. Beckman; in
Montana (except for Madison River near West Yellowstone) and. for Missouri River near .
Williston, N. Dak., Little Missouri River at Marmarth and near Watford City, N. Dak., and
Little Beaver Creek near Marmarth, N. Dak., A. H. Tuttle; in Nebraska (except for Missouri
River at Omaha and at Neb'raska City), D. D. Lewis (acting); in North Dakota (except for.
Missouri River hear Williston, Little Missouri River at Marmarth and near Watford City,
and Little Beaver Creek fear mrqanh) » H. C. Becmn; in South Dakota, H. C. Beckman; in
Wyoming, Robert Follansbee; in Yellowstone National Park and for Madison River near West
Yellowstone, Mont., T. R. Newell.

The records were reviewed and the manuscript prepared for publication under the di-
rection of B. J. Peterson, hydraulic engineer in charge, and F. J. Flynn, assistant engl-
neer, section of reports.
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Red Rock River at Kennedy Ranch, near Lakeview, Mont.

Location.- Water-stage recorder and timber comtrol, lat. 44°39', long. 112°03', near
center of sec. 2, T. 14 S., K. 4 W., at Kennedy Ranch, 4 mlles upstream from Long
Creek and 14 miles northwest of Lakeview.

Drainafpe area.- 518 square miles.

Records available.~ July 1936 to September 1943.

Extremes.~ Maximum discharge observed during year, 375 second-feet July 9 (gage height,
eet) discharge measurement; minimm recorded, 39 second-feet Aug. 24, 25 (gage
height, 1.20 feet).
1936-43: Maximum discharge observed, 1,050 second-feet Apr. 28, 1937, from rating
curve extended above 200 second-feet; maximum gage helght observed, 3.92 feet Apr. 27,
2B, 1938, site and datum then in use; minimum discharge, 1.5 second-feet Sept. 2, 1
(gage height, -0.15 foot, site and datum then in use)

Remarks.- Records good except those for October and Hovember-, which are fair. MNatural
storage In Red Rock Lake. Several small diversions above station for irrigation.

Discharge, in second-feet, water year October 1942 to September 1943

Day|] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 29 73 - 88 42
2 27 66 - €4 41
3 30 79 - s0 41
4 31 53 - - 76 41
5 31 94 - 74 41
6 31 101 - 72 40
7 100 N - 69 41
8 102 209 71 41
9 88 13786 200 64 43
10 a0 kil 179 59 44
11 64 169 33 44
43 162 53 44
13 38 148 850 45
14 h64 36 147 48 46
15 - 147 48 45

a80
16 142 50 47
17 - 142 49 50
18 58 - 139 47 81
19 ab4 t58 , 134 47 46
20 52 - 12e 44 48
N
21 52 - 122 43 Bl
22 49 - 119 42 48
23 28 - 118 43 50
24 40 - 119 40 52
25 48 - 118 41 53
26 60 - 114 edl 53
27 68 - 109 e4l 56
28 52 - 104 e40 87
29 38 - o7 40 87
30 47 - 94 41 57
31 71 - 293 42 -
Second- s
Month foot-days Maximum Mipimum Mean
T
00tObOT. ..ottt e 1,417 71 27 45.7
. 990 70.7

[ I B I BN ]

136
54.3
47.1 2,800
Water year = ... ..., - -~ - - -

t Result of discharge measurement.

a No gage-height record; discharge computéd onm basis of records for nearby stationa.

e Stage-~discharge relation indefinite; discharge interpolated.

h Computed from staff-gage reading.

Time basis: Mountain war time. To convert war time to stendard time, subtract 1 hour.
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\

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

Location.~ Water-stage recorder and Cippoletti weir, lat. 44°39*, long. 112°21', in SWi
sec. <2, T. 13 8., R. 8 W., just downstream fron Red Rock Reservoir and 8 miles
northwest of Monida.

Drainage area.- 560 square niles.

Records avallable.~ July 1911 to September 1918, May 1925 te Septerber 1943 (no winter
Tecords for water years 1916-17, 1928~29, 1930-34, 1955~41).

Extremes (regulated).- Maxirum dischar"ge during year, 429 second-feet June 18 (gage
et); no flow Mar. 29-31.

6 R e
191i-18, 1925-43: Maximm discharge observed, 2,500 second-feet May 15, 1933 (gage
Leight, 5.40 feet), estimated release to prevent failure of dam; no flow at times.

Remarks.- Records good. Flow regulated by Red Rock Reservolr. Some small diversions
from tributaries above reservoir.

Rating table, water year 1942-43
(gage helght, in feet, and dlscharge, in second-feet)

0.0 [ 0.6 61 1.4 226
.1 4 -8 95 1.7 310
.2 11 1.0 134 2.0 408
N 4 33 1.2 a7

Discharge, in seéccnd-feet, water year Octcber 1942 to September 1943

Daﬂ Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 103 46 1 11 11 11 11 267 336 349 278 147
2 103 27 11 11 11 11 21 278 339 345 278 208
3 103 13 11 11 11 11 21 287 ,349 339 275 250
4 103 12 11 11 11 11 21 293 352 339 275 250
5 103 12 11 1n 11 11 21 3235 358 336 273 2563
6 103 12 11 11 11 11 21 352 365 329 276 253
T 71 13 11 11 11 11 21 362 368 323 275 253
8 54 13 11 11 11 11 21 372 372 316 275 280
56 13 11 11 11 11 21 375 375 313 273 250
10 56 13 1 11 12 pal 21 368 378 307 273 280
11 56 13 11 n 11 11 21 372 378 301 278 250
12 56 13 11 1l 11 11 21 372 385 293 270 250
13 56 11 11 11 11 11 21 368 388 290 270 250
14 58 11 11 11 11 11 23 368 396 287 270 250
15 58 n 11 11 1n 11 26 368 405 284 270 250
16 58 11 11 11 11 11 28 382 408 281 270 248
17 58 1 1l 11 11 11 28 398 408 281 267 2357
18 11 11 11 11 1 28 398 405 278 267 199
19 58 11 11 11 11 11 28 398 401 278 267 194
20 58 1l 11 11 1n 11 28 395 398 278 267 191
21 58 1 11 11 11 11 28 388 396 278 267 191
22 58 11 11 11 11 11 75 382 . 392 278 267 191
11 11 11 11 11 140 372 382 278 267 19
24 56 13 1l 11 11 11 la2 358 382 278 267 191

25 48 13 1 1 11 11 142 349 375 27e 267 X
26 48 11 11 11 11 11 142 339 368 278 267 189
27 48 11 1n 11 11 1 144 536 362 278 264 153
28 48 1 11 11 11 11 161 336 358 278 264 173
29 48 11 h% 11 - 0 182 332 355 278 256 1738
30 48 11 1 11 - 4] 214 332 352 278 149 173

31 46 - 11 1 - * o - 336 - 278 147 -

Second~ . Runcff in

¥enth foct-days Maximum Minimum Mean aora—rstt

64.3 3,950

13.4 79

11.0 676

99.6 72,000

11.0 676

11.0 611

9.9 611

B59.7 3,650

353 21,730

376 282,390

297 18,260

262 16,110

6,497 217 12,890

Water year 1942-43 ............. e 51,662 408 o 141 102,300

Note.- Discharge computed from staff-gage readings Nov. 7 to Apr. 13.
Time basis: Mountaln war time. To convert war time to standard time, subtract 1 hour.



16 MISSOURI RIVER MAIN STEM
Red Rock River near Dell, Mont.

Location.- Water-stage recorder and concrete control, lat. 44°47', long. 112°43', in
sec. 20, T. 12 8., R. 9 W., half a mile downstream from Sage Creek and 4% niles

northeast of Dell.

Drainage area.- 1,424 square miles.

Records available.~ Juné 1948 to September 1943 (no winter records).

Extremes (regulated).- Maximum discharge recorded during year, 206 second-feet July 28
gage ne s Ra feet); minimmm recorded, 30 second-feet Apr. 23 (gage height,

: 1942-43: Maximum discharge recorded, that of July 28, 1943; minimm daily, 3

second-feet July 9-11, 1942. :

Remarks.~ Records good. Flow regulated by Red Rock Reservoir. Diversions above station
Por Irrigation.

Discharge, in second-feet, water year October 1942 to September 1943

Day} Oot. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 76 126 - 81 37 162 42
2 64 126 - a7 50 83 160 38
3 54 iz2 - 92 58 83 162 47
4 51 i1 - 104 72 26 170 52
5 51 106 - 106 76 96 162 53
6 62 103 - -11¢9 76 96 162 69
T 52 105 147, 124 69 80 162
8 45 113 133 150 87 80 157
9 44 log 137| 137 64 a2 157 104

10 4 1log 130 142 67 85 154

11 48 17 106 142 &7 76 16417 94
12 47 119 ’ 106 150 94 74 144 100
13 80 119 104 144 98 69 142 102
14 43 126 ! 115§ 140 128 74 142 115
s 43 132 117] 140 133 74 137 130
16 50 128 102 154 11¢ 72 135 147
7 48 119 178, 13 74 137

18 50 130 76 178 106 kit 133 X
19 55 - 72 160 106 90 150 13
20 61 - 69 144 84 104 142

21 71 - 60 135 90 102 137

22 69 - - 42 121 6 121 140 144
23 8 - 60| 117 70 157, 135 144
24 85 - 64 al06 65 147 126 150
25 88 - 70 ag4 58 167 121 154
26 94 - - 92 a82 53 186 121 150
27 86 - 180 a2 a70! 54 197 117

28 100 - 83 ab8| 58 200 113 115
29 102 - o 76 a4 59 175 102 111
30 105 - 69 35 67 57 81 1
3 111 - - 35 - 154 54 -

Water year

t Result of discharge measurement, .
a No gage-he!%ht record; discharge interpolated.
Time basis: Mountain war time., To convert war time to standard time, subtract 1 hour.



MIBSOURI RIVER MAIN STEM 17
Beaverhead River at Barratts, Mont.

Location.- Water-stage recorder, lat. 45°07', long. 112°45!', in SE% sec. 19, T. & S., R.
1 mile upstream from Barratts, 2 nlles downstream fron Grasshopper Creek, and
8% mles sguthwest of Dillon. Datum of gage is 5,268.00 feet above mean sea level,
datum of 1929.

Drainage area.~ 3,000 square miles (revised).
Records available.~ August 1907 to September 1943.

Average discharge.- 30 years (1907-11, 1914-31, 1934-43), 397 second-feet.

Extremes .~ Maximum discharge during year, 1,850 second-feet June 15 (gage helght, 3.90
eet), minimm daily, 210 second-feet Jan. 19.
1907-43: Maximm 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 periods of ice effect or no gage-height record,
ch are falr. Many dlversions above station. Storage and release of tlood waters

of Red Rock River near Monida affect flow at this station.

~

Discharge, in second-feet, water year O 1942 to September 1943

Day] Oot. | Nov. | Dec. | Jan. | Feb. | Mar. | apr. | May | Jume | July | avg. | Sept.
1 287 439 407 365 b300 305 go1| ~ 610 1 2320 876 439 287
2 287 4567 412 366 301 287 *#762 610} 1,460 ebl 546 202
3 292 457 379 360 301 280 876 élo} 1,570 Viid 548 305
4 202 439 a320 b320| o 206 b270 |" 976 632} 1,460 826 568 283
5 202 412 a2s0 b300 202 271 826 632 1,380 876 528 283
6 202 407 a270 1290 #2028 287 704 656 1,240 728 600 279
7 202 421 a2g80 1290 202 292 &79 679 1,110 679 600 | 292
8 292 452 a310 300 296 301 704 679 976 610 487 301
9 287 7 a340 b300 305 728 656 861 6568 462 306
10 287 416 360 b310 . 301 296 6'}'9q 632 8268 528 448 309
11 296 407 360 b320 b300 206 632 610 526 495 434 202
12 309 412 379 b330 301 301 610 588 928 479 412 301
13 323 421 383 346 296 308 810 632 1,300 466 398 309
14 341 448 379 346 202 314 632 632| 1,680 457 383 314
15 336 479 379 356 292 3086 632 588 1,740 448 374 314
16 332 462 379 287 287  {od] 656 656 1,460 430 393 327
17 327 439 379 a250 283 1290 632 7281 1,210 407 374 336
. 323 457 374 8220 283 1290 632 704| 1,080 407 366 336
19 327 462 3656 a210 287 b280 a640 632 1,030 407 365 332
20 336 407 365 b220 292 1300 aé70 610| 1,030 407 369 327
21 346 374 365 235 296 306 a660 525 1,080 412 365 332
22 360 379 369 279 308 309 a670 508 1,130 439 341 323
23 369 407 369 292 3085 314 ab80 508 | 1,060 528 332 327
24 383 452 374 b290 309 332 548 628 1,030 628 327 341
25 383 428 374 290 308 412 568 58s{ 1,000 491 336 350
26 393 398 3 ©290 296 548 679 879 926 508 350 323
27 398 407]- b310 1290 301 762 656 728 826 528 336 332
28 407 407 332 300 301 851 632 il 7 508 318 318
29 402 407 350 1300 - 1,210 728 876 782 4s7 309 301
30 398 412 350 301 - 1,520 879 1,080 826 462 309 296

31 416 - 355 300 - 1,400 - 1,210 - 439 296 -

Second~ Runoff in

Month foot-days Maximum Minimum Mean acro-feet

10,4086 416 287 336 20,640

12,810 479 374 427 25,410

10,990 412 270 356 2_1 800

334,600

18,330

16,460

27,450

40,840

41,170

67,180

33,820

24,820

. 18,
Water yOAr 1042-43 ......coovvvnn AP 179,732 1,740 210 492 356,500

% Winter discharge measurement made on this day.

a :o lgnge-height record; discharge computed on basis of weather records and records for station
at Blaine.

b Stage-discharge relatlon affected by ice.

Time basis: Mountain war time. To convert war time to standard time, subtract 1 hour.
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Beaverhead River at Blalne, Mont.

- .

Location.- Wire-welght gage, lat. 45°23', long. 112°27', in SWi sec. 22, T. 5 S., R. 7
., at highway brldge at Blaine, 12 miles upstream from Ruby River and 14 miles
northeast of Dillon.
Dralnage area.- 5,602 square mlles.

Records available.~ August 1935 to September 1943.

Extremes.~ Maximum discharge observed during year, 1,320 second-feet June 16, 17;
Taximm gage helight observed, 5.20 feet Jan. 24, 25, Feb. 12, affected by ice; minimum
discharge observed, 156 second-feet Aug. 22, 23 (gage height, 2.20 feet).

1935-43; Maximum discharge observed, that of June 18, 17, 1943; maximum gage
helght observed, that of Jan. 24, 25, Feb. 12, 1943; minlmum discharge observed,
7.0 second-feet May 25, 1940 (gage height, 1.30 feet). B

Remarks.- Records falir except those for periods of ice effect or doubtful gasge-heipht

Tecord, which are poor. Many dlversions above station for Irrigation. Gage read
once dally.

Discharge, in second-feet, water year October 1942 to September 1943

Daq Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 339 548 622 585 460 430 1,130} o 780 640 5556 1le¢ 240
2 356 585 622 585 460 420) 1,130 730 730 556 196 257
3 356 585 622 548 460 410 950 730 950 865 496 363
4 339 622 548 512 460 400 890 730 1,130 555 400 274
5 339 622 476 476 470 400 950 730 1,130 640 438 400
6 322 585 460 470 #470 400 890 685 | 1,010 640 363 419
T 322 586 476 470 40 400 780 686 8 555 292 419
8 322 622 510 480 470 400 780 €685 730 515 2380 496
9 339 660 548 490 470 410 835 685 640 476 438 496

10 322 622 585 500 470 410 835 685 515 457 363 515
11 339 622 5856 500 470 420 835 597 4986 438 363 515
12 356 622 585 512 470 420 730 640 496 400 363 496
13 373 622 585 548 470 430 730 597 685 3563 345 496
14 424 660 585 622 470 430 730 597 950 382 327 515 -~
15 424 660 585 585 470 420 730 555 1,200 383 292 5186
16 424 660 585 500 480 420 730 565 | 1,320 292 327 515
17 441 660 585 420 480 410 730 597 1,320 257 257 515
18 441 *660 585 400 480 410 730 640} 1,070 257 240 5156
19 407 698 5856 400 480 410 730 555 820 292 196 515
20 407 660 5e5 410 480 410 780 496 730 310 203 515
21 407 548 585 440 470 410 780 419 730 a300 159 496
22 407 585 585 460 470 419 780 363 780 202 156 496
23 476 585 585 460 470 438 750 327 780 310 156 496
24 512 660 686 460 460 555 685 310 730 292 213 496
25 476 660 6856 450 4860 730 640 240 730 292 208 496
26 512 660 612 450 450 685 730 257 640 274 274 496
476 585 476 450 #438 780 a780 257 515 292 257 496
28 476 622 548 450 440 835 a730 223 496 274 257 496
29 476 622 548 460 - 1,010 780 192 457 223 240 457
476 622 548 4€0 - 1,130 835, 274 457 203 223 438
31 476 - 548 460 - 1,200 - 476 - 189 240 -
Second- + | Runoff in
Month footdays Maximum Minimum Mean aore-fes:
Qotober................. RPN 12,562 512 322 405 24,920
November. . - . . 18,709 698 548 624 37,110
17,424 622 460 562 34,560
186,467 1,300 70 511 369,900
15,013 622 400 484 29,780
13,068 480 438 467 25,920
16,452 1,200 400 531 32,630
24,096 1,130 640 803 47,790
16,202 780 192 526 32,310
23,837 1,320 457 795 47,280
11,798 640 189 381 23,400
8,820 496 156 285 17,510
13,854 515 240 462 27,480
Water year 1942-43 .......... e 191,933 1,320 156 526 380,700 -

# Winter dlscharge measurement made on thls day.

a No gage-height record; dlscharge computed on basla of records for station at Barratts.

Note.- Stage-discharge relation affected by ice Dec. €, 8, Jan. €~11, Jan. 16 to Feb, 26. Doubtful
gage-helight record Feb. 8-26, Feb. 28 to Mar. 21; dlscharge computed on basis of records for
statlon at Barratts. Doubtful gage-helght record July 23, 24; dlscharge computed on basis of gage
heightas 1 foot lower.

Time basis: Mountain war time. To convert war time to standard tims, subtract 1 hour.




MISSOURI RIVER ™MAINM STEM 19
Jefferson River near Twin Bridges, Mnt.

Location.- Wire-weight gage, lat. 45°37', long. 112°19', in SE} cec. 34, T. 2 S., R. 6 W.,
2 a mile upstream from Hell Canyon Creek, 4 niles downstream from confluence of
Beaverhead and Blg Hole Rivers, and 5 miles north ef Twin Bridges.

Drainage area.- 7,640 square miles.

' Records available.- August to October 1940, July 1941 to June 1943 (discontinued).

Extremes.- Maximun discharge observed during period, 10,200 second-feet June 1 (gage
e , 11.94 feet); minimum daily discharge, 850 second-feét Jan. 18,
1940-43; Maximum discharge observed, 13,200 second-feet May 28, 1942 (gage helght,
12.53 feet), from rating curve extended above 8,000 second-feet; minirnu obsepved,
222 second-feet Aug. 31, Sept. 2, 1940 (gage height, 4.56 feet).

Remarks .- Records falr except those for periods of ice effect, which are poor. Gager ~
" read once daily. Many diversions above station. Flow partly regulated by two
reservoirs. ’
Discharge, in d-feet, water year October 1942 to September 1943
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 860l 1,380 1,470| 1,290/ 1,050| 1,190] a2,400| 4,930( 10,100
2 920/ 1,470] 1,570| 1,290] 1,080| 1,190 2,410| 4,590| 10,100
3 985 1,470} 1,470 1,210| 1,100{ 1,190] 2,410| 4,590| 10,100
4 985{ 1,570 a1,300{ 1,210 #1,100| 1,110| a2,500| a4,800| 8,800
5 985{ 1,470f 1,210| 1,130| 1,100| 1,110| a2,700| 5,110| 8,650
6 920 1,470] al,150| al,150| 1,150 o8| 3,080| s,200{ 7,280
7 920( 1,470 1,200/ 1,210/ 1,150{ 1,1l0| 3,330 5,290 6,640
8 920 1,470 1,290 1,290{ 1,150| 1,190| 43,700 &,110| 6,040
9 920 1,670 1,380/ 1,290 1,100/ 1,110| 44,500| 4,590| 4,930
10 a950| 1,570 1,380 1,380 1,100| 1,110 45,000| 4,420! 5,470} 14,310
11 985 1,670 1,380! 1,200| 1,100] 1,110| a4¢,600| 4,420{ 5,660
12 985 1,570l 1,3e0{ 1,210{ 1,150] 1,110| 4,260| 4,100] 6,040
13! 1,060 1,570| a1,380] 1,380/ 1,150| 1,190| 24,000| 83,900| a7,100
12} 1,120 1,570 1,200f 1,670| 1,200 1,280 4,420| 3,630| 8,180
15| 1,210, 1,670 1,290, 1,570/ 1,200/ 1,190| a5,000| 3,830| 8,890
16| 1,130 1,670/ 1,380 1,290 1,250| 1,190| e5,500| 3,500 8,890
17| 1,130 1,570/ 1,380| al,000( 1,250 1,190| a6,000| 3,330 8,410
18| 1,130, 1,670 1,380 850 1,250 1,190| 6,300| 3,190| &,180 .
19| 1,130{ 1,670/ 1,290 900 1,300 1,110| s6,400| 2,910 8,410
20} 1,130i- 1,570 a1,300| 1,000{ 1,300| 1,1i0| as,500| 2,810 9,370
21| 1,130 1,200 a1,300| 1,100{ 1,280 1,110| as,600| 2,650| 9,370
22| 1,130 1,290{ 1,290{ 1,100| 1,190| 1,l10| a6,000| 2,650 9,370
23| 1,210 1,280 1,290 1,100 1,190| '1,1i0| 5,660| a3,300| 9,370
24| 21,250 1,670 1,380] 1,050{ 1,180{ 1,370| a5,400| 4,260| 8,890
25| 1,200{ 1,670 a1,250{ 1,000{ 1,190{ 1,750| a5,200| 4,420{ 7,720
26| 1,290{ 1,570 1,130{ 1,000{ #1,280{ 1,860| 5,110 5,290 7,060
27| 1,290] 1,470{ al,000| 1,000| 1,190| 1,960| 5,290 26,000/ 7,060
28| 1,290f 1,470/ 1,130| 1,050| 1,190| 2,410/ 4,930 d6,700| 6,640
29| 1,290] 1,470] 81,200| 1,050 - 3,630] 4,930| a7,400| 6,240
30| 1,290| 1,570, 1,290| 1,050 - 3,050| 4,930| a8,400] 6,240
31| 21,300 - 1,290| 1,050 - 2,410 - 9,870 -
Month tf::f'd‘:;s Maximum | _Minimum Mean ::g:f:‘:’:
34,145 1,300 560 1,101 67,730
45,570 1,670 1,290 1,529 90,950
40,590 1,570 1,000 1,303 80,110
" e85, 200 12,600 342 2,420 | 1,752,000
36,160 1,670 850 1,166 71,720
32,900 1,300 1,050 1,176 65,260
44,658 3,630 918 1,441
139,030 6,600 2,400 4,634 275,800
145,180 9,870 2,650 4,683 288,000
235,290 10,100 4,930 7,843 466,700
August. .. e - -~ - - -
September............. ... il . - - - - -
The POriod evvsessnnnsavnronennennenninens - - - - 1,495,000

# Winter dlscharge measurement made on this day.
¢+ Result of discharge measurement.,
a No gagq—hoisht record; discharge computed on basis of records for stat{on at Sappington.
d Doubtful gage-height record; discharge computed on basis of records for station at Sapplngton.
Note.- Stage-discharge relation affected by ice Dec. 7, Jan. 18 to Feb. 20.
e _basis: Mountain war time. To convert war time to standard time, subtract 1 hour.
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Jefferson River at Sapplngton, Mont.

Location,~ Water-stage recorder, lat. 45%48', long. 111°45', at bridge on State Highway
» half a mile north of Sappington and Sé miles upstream from Willow Creek.

Drainage area.- 8,980 square miles.

Records avallable.- November 1894 to August 1896 (gage helghts only), September 1896 to
Novermber 1905, August 1538 to September 1943.

Extremes.- Maximum dlscharge during year, 12,700 second-feet June 3 (gage helght, 9.09
eel]; minirum, 668 second-feet Jan. 16 (gage helght, 2.80 feet).
1896-1905, 1938-43: Maximum discharge observed, i5,470 second-feet June 23, 1899
(gage height, 9.65 feet, site and datum then in use); minlmum discharge, 134 second-
feet Aug. 12, 1940 (gage helght, 1.49 feet).

Remarks.- Records good except those for perlods of ice effect, which are falr., Many
dlversions above station. Flow partly regulated by two reservolrs.

Discharge, in seccnd-feet, water year October 1942 to September 1943

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. |- May June July Aug. Sept.
1 922 1,390 1,630| 1,480 1,250| 1,250} 2,s80{ 5,500 |10,800 | 6,600 1,630 750
2 964 1,470f 1,630 1,500 | 1,300} 1,250} 2,980 | 5,330 |12,100 | 6,690 1,810 795
3 982! 1,530( 1,630| 1,430 #1,300( 1,200] 2,880 5,160 | 12,400 { 6,690 2,390 873
4 690| 1,570 1,490} 1,220 1,300 1,150 2,880 | 5,330 | 11,800 | 6,690 3,260 939
5 999 1,630| 1,330} 1,220 1,350| 1,050} 3,110 | 5,500 | 10,800 | 6,470 3,340 200
[ 9901 1,630 1,260| 1,300| 1,350} 1,000} 3,340 | 5,870 | 9,590 | 6,060 3,180) 1,060
7 ¢82 .1,570( 1,260 1,380 1,350 1,050 | 3,480 ( 5,870 { 8,730 | 5,870 2,810{ 1,080
8 973| 1,570 1,360} 1,350 1,350 1,180 3,720 5,870 | 7,650 | 5,500 2,530| 1,060
] 948| 11,6301 1,430| 31,390 1,300| 1,200 | 4,520} 5,500 | 6,820 | 5,160 2,320 1,080

10 939| 1,690| 1,500 1,420} 1,250{ 1,250 | 5,000} 5,180 | 6,470 | 4,680 2,130| 1,110

11 948{ 1,630¢ 1,510( 1,200 1,200{ 1,250 5,160 | 5,000 | 6,470 | 4,360 2,000 1,110

12 1,010y 1,530} 1,500| 1,350} 1,250 1,250 | 4,360 { 4,840 | 6,920 | 4,040 1,870 1,090

33| 1,050f 1,470| 1,500 | 1,450 1,300 | 1,250 4,200{ 4,680 | 7,650 | 3,800 1,750 1,070

14 1,130} 1,480| 1,500( 1,500{ 1,350 | 1,250} 4,520} 4,520 | 8,730 | 3,560 1,630 1,050

15{ 1,180 1,530| 1,480 | 1,600| 1,350 | 1,250 5,000 | 4,360 | 9,89 3,180 1,480] 1,040

16{ 1,190| 1,690| 1,500} £1,020| 1,400 | 1,250 5,500 | 4,200 10,800 | 2 1,400f 1,040

171 1,180| 1,690 1,510} 1,000 1,400 1,200} 6,060 | 4,040 |10,500 | 2,670 1,330] 1,050

i8{ 1,190| 1,630 1,510| 1,000| 1,400 1,200 6,690 | 3,96 9,800 | 2,530 1,240f 1,040

191 1,180 1,750} 1,480} 1,050 1,450} 1,200| 6,690 ] 3,880 | 9,800 | 2,300 1,140} 1,060

20 1,200| 1,690} 1,420 | 1,200 1,450 | 1,200 | 6,690 | 3,640 10,500 | 2,280 1,070f 1,070

21| 1,190 1,490 1,490 1,300 1,450 | 1,200 6,910 | 3,480 {10,800 | 2,200 1,040| 1,070

22| 1,180 1,460 1,440 1,300 | 1,450 | 1,250 | 7,130 | 3,480 {10,800 | 2,130 973| 1,070

251 1,210 1,420 1,440) 1,200 ) 1,400 | 1,400 6,690 | 3,720 {10,500 { 2,320 914 1,070

24 1,270 1,510 1,480% 1,150 1,400 | 1,700 | 6,060 i 4,200 | 10,500 2,530 88l! 1,080
25( 1,310 1,690 1,460} 1,150 1,350 | 2,000 | 6,060 | 4,840 | 9,300 | 2,800 865| 1,080
261 1,320| 1,600] 1,310| 1,200 |#1,330| 2,200 5,870 | 5,500 | 8,180 2,530 849 1,080

271 1,340 1,600 1,130 | 1,200 1,300 | 2,670 | 5,870 | 6,060 | 7,650 | 2,320 841 1,050
28| 1,380} 1,690} 1,250 | 1,250 1,300 2,960 | 5,680 | 6,690 | 7,160 | 2,200 818| 1,080
29| 1,380 1,630 1,420 | 1,250 - #3,410 | 5,500 | 7,400 6,690 } 2,060 B8o2{ 1,070
30| 1,30] 1,630{ 1,570 | 1,250 - 3,720 | 5,600 | 8,450 { 6,690 | 1,870 772| 1,010
31| 1,390 - 1,480 | 1,250 - 3,260 - 9,890 - 1,750 758 -

Secend~ Runoff in
Month foot—days Maxioum Minimum Mean acre-feet
35,317 1,390 . ez 1,139 70,050
47,670 1,750 1,390 1,589 94,550
44,900 1,830 1,130 1,448 89,060
935,289 13,900 336 2,562 | 1,855,000
39,650 1,600 1,000 1,279 78,640
37,630 1,450 1,200 1,344 74,640
49,620 3,720 1,000 1,601 98,420
150,910 7,130 2,880 5,030 299,300
161,920 9,800 3,480 5,223 321,200,
276,770 12,400 6,470 9,226 549,000
116,680 6,690 1,750 3,764 231,400
49,823 3,340 768 1,607 98,820
30,977 1,110 750 1,033 61,440
Water year 1942-43 ........... Cieeeieaan .4 1,041,867 12,400 750 2,854 | 2,067,000

# Winter dlscharge memsurement made on this day.
; gompu;:g ond?u;: of paru{ estimeted gege-helght record. X
ote. - ge-discharge relation affected by ice Jan. 12-15, Jan. 17 to Mar, 26 (no e~helght
record Jan, 18-23, 26-30). 7 oo ’ gage-helehn
Time basis: Mountaln waP time. To convert war time to Standard time, subtract 1 hour.
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Missouri River at Toston, Mont.

Locatlion.- Water-stage recorder, lat. 46°09', long. 111°26', in NW} sec. 36, ™5 N., R.
., & mlles southeast of Toston, 4% miles upstream from Crow Creek, and 7 miles
downstream from Sixteenmile Creek.

Records avallable,- April 1941 to September 1943. April 1910 to December 1916 at site
T 2% ml1e5 downsStream. !

Extremes.~ Maximum discharge during year, 26,000 second-feet June 3 ggage height, 10.70
Teet); minimm, 1,430 second-feet Jan. 18 (gage helght, 2.94 feet ; minilmm daily,
1,710 second-feet Jan. 18. \

1910~16, 1941-43: Maximm discharge observed, 29,800 second-feét June 1, 1913
(ga%e helght, 9.4 feet, site and Gatum then in use); minimm discharge, 562 second-
fee sregulated Apr. 30, 1941 (gage helght, 1.68 feet); minimum daily, 1,100 second-

estimted) Feb. 10, 1914.

Remarks,- Records good except those for periods of ice effect or no gage-height record,
whnich are falr. Some regulation by reservoirs on tributarles. Broadwaier Canals with
capacity of 350 second-feet have diverted water for irrigation from point 3 miles
above statlon since 1940. Many diversions on tributaries above station.

feet

Discharge, in seccid—tent, water year October 1942 tc September 1943

Oct. _| Nov.. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1| 2,780| 3,960 4,140{ 4,140/ b4,300| 4,930| 6,s20| 9,580} 21,600 | 14,500 | 3,60 2,700
2] 2,780 3,520 4,140| 4,050)b4,450| 4,320 6,400 9,240 | 23,500 | 14,900 | 3,44 2,780
31 2,8801 3,870| 3,960 3,440 Db4,B00| 3,870 | 6,820} s,920 {25,500 | 14,100 |-3,690 2,700
4| 2,860 4,140f 3,780 3,260 b4,500| 4,050| 6,680 | 9,240 26,000 {13,800 | 4,520 | 3,100
5| 2,700| 4,140| 3,440] 3,020 | p4,500| 3,520| 6,270| 9,580 | 24,000 | 13,800 | 5,160 | 3,180
6| 2,700( 4,050| 3,260( 3,180 4,520 3,100 6,400 10,600 | 22,100 | 12,700 | 5,040 | 3,020
7! 2,780| 4,050| 3,260| 3,440 4,520 3,260| 6,540 | 10,300 | 20,300 {12,400 | 4,720 2,620
8| 2,780( 4,140| 3,260 3,600| 4,6l0| 3,780 | 6,680 | 9,920 |18,100 | 11,000 | 4,420 | 2,700
9| 2,780| 4,060| 3,600 3,520{ a4,300| 4,610| 7,400| 9,580 [16,500 {10,300 [ 4,320 | 2,700
10| 2,780] 4,230| 4,050 3,440 a4,000| 4,610| 8,920 | 8,920 |15,700 | 9,580 | 4,230 | 3,100

11| 82,7001 4,230 4,280( 8,350 |a4,100| 4,720 | 9,580 | 8,920 {15,700 | 8,920 | 4,050 3,350
12| 2,700( 4,140| 4,050| 3,180 |a4,150| 4,930| 8,920 | 5,610 | 15,700 | 8,610 | 3,960 5,350
13| 3,180| 4,140| 3,870| 3,440 4,250 4,610 | 8,000 | 8,300 | 16,500 | 7,260 | 3,690 2,760
14| 3,180( 4,080( 3,600 3,960 4,230 4,230 | 8,000 | 8,000 {17,700 [ 6,960 | 3,520 3,180
15| 3,440 3,870 3,960) 4,050 4,520 3,600} 8,300| 8,000 19,000 | 6,140 | 3,350 3,260

16( 3,600{ 3,960 4,280( 3,180 4,610 | 3,520 8,920 | 7,550 (19,800 | 5,640 [ 3,100 | 3,260
7| 3,520| 4,230 4,140 1,980 4,520 3,600 | 9,580 | 7,100 | 19,800 | 5,390 | 3,020 | 3,260
18| 3,600| 4,230| 4,240) 1,710| 4,420 | 3,600 | 9,920 | 6,960 | 19,800 | 5,040 | 2,940 | 3.260
19( 3,600 4,320 4,050 1,770 | 4,520 | 3,780 | 9,920 | 6,960 (19,800 | 4,930 | 2,860 | 3.260
20| 3,440| 4,230 3,960 |al,850| 4,820 4,140 | 10,300 | 6,680 | 20,800 | 4,720 | 2.860 | 3.260

21| 3,520 4,080| 3,960 (a2,000{ 5,610 4,230 (10,600 [ 6,540 (21,600 | 4,520 2,780 3,350
3,600 3,780 | 3,960 |a2,100| 6,010 | 4,230 | 11,000 | 6,680 | 21,600 | 4,520 | 2,780 3,260
3,600 | 3,440 | 3,960 | b2,250 | 5,880 | 4,320 {10,300 | 6,820 {21,200 | 4,820 | 2,700 3,260
3,600 3,060 3,060 | b2,600 |a5,460 ( 4,820 | 9,920 ( 7,550 (20,300 | 5,270 | 2,780 3,260
3,520 | 4,140 | 3,960 | ©2,750 (a5,030 | 7,550 | 9,240 | 8,610 {19,400 |{ 5,040 | 2,780 3,260

22

23

24

25

26( 3,180 4,240 3,350 (2,800 | #4,610 | 9,580 [ 9,580 | 9,240 {17,700 | 5,040 | 2,780 | 3,260
27| 3,690 4,230 3,100 13,000 4,720 | 8,300 | 9,240 |10,300 16,500 | 4,720 | 2,780 | 3,180
28| 3,690 4,230 | 3,350 | v3,650 | 4,820 | 8,610 | 9,580 |12,000 |15,700 | 4,520 | 2,780 | S.180
29 - (121,300 | 9,920 (14,100 {14,900 | 4,320 | 2,780 { 3,180
sg 11,600 | 9,920 [16,900 }14,500 | 4,230 | 2,700 | 3,180
3

3,870 | 4,230 | 3,690 | b3, - :
3,870 - 4,140 | ©3,900 - 8,620 - 19,400 - 3,980 2,700 -

Second- Runoff in
Honth fcot-days | Meximum | Minimum Noan acre-feet

100,770 s,870| - 2,700 3,251 199,900

.. SOOI 121,800 2,320 3,440 4,063 241,800

T o S 118,240 4,230 3,100 3,814 234,500

26,100 1,500 5,432 3,932,000

4,140 1,710 3,102 190,700

6,010 4,000 4,656 258,600

11,600 3,100 5,288 325,200

11,000 8,270 8,656 515,000

19,400 6,540 9,390 577,400

25,500 14,600 19,340 1,161,000

14,900 ‘3,960 7,795 479,300

5,160 22700 3,449 212,100

3,350 2,620 3,106 154,800

Water year 1942-43 ........vvevrnienranonn 2,304,180 25,500 1,710 6,313 4,570,000

# Winter discharge measurement made on this day. .

a No gage-height record} dlscharge computed on basls of weather records.

b Stege-discharge relatlon affected by 1ce.

Time basls: Mountain war time. "o convert war time to standard pime, subtract 1 hour.
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Missouri River at Fort Benton, Mont.

Location.- Water—eta}ge recorder, lat. 47°49', long. 110°39', in NE% sec. 26, T. 24 N.,
R. 8 E.,"at highway bridge at Fort Benton, 4 miles upstream from Shonkin Creek.
Datum of gage 1s 2,614.05 feet above mean sea level, datum of 1929.

Drainage area.- 24,600 square miles.
écords avallable,- July 1881 to September 1943 (1881-89 published in Water-Supply:
7 1918 published in Water-Supply Paper 761).

" Paper 546; 1B90-

Average dischaﬁe.- 62 years, 8,223 second-feet.

XULEMES .~ 1aX discharge during year, 38,500 second-feet June 16; maximum gage height

~¢bserved, 9.00 feet Jan. 29, 30, ice jam; minimum discharge, 965 second-feet (regu-
lated) Oct. 24 (gage height, 0.17 foot); minimum dally, 3,000 second-feet Jan. 17.

1881-1943: Maximum dIscharge observed, about 140,000 second-feet June 7, 1908

(gage helght, 18.5 feet, present datum), from rating curve extended above 50,000
second-feet; minimum discharge, 320 second-feet (regulated) July 5, 1936 (gage height,
-0.50 foot); minlmum dally, 627 second-feet July 5, 1936.

Remarks.- Records good except those for periods of_ ice effect, which are fair. Many
dIversions from tributaries above station. Some regulation by reservoirs. Consider-
able diurnal fluctuation at medium and low flow caused by power plants above station,

Rating tables, water year 1942-43, except periods of ice effect (gage height, in feet,
and dlscharge, in second-feet) .

Oct. 1 to June 17 June 18 to Sept. 30
1.1 2,800 4.0 12,000 1.7 3,610 5.0 15,800
1.5 3,800 5.0 16,500 2.0 4,600 6.0 21,400
2.0 5,070 6.0 21,650 2.6 8,300 7.2 28,600
2.6 6,800 7.2 28,600 3.2 8,200 8.4 36,400
3.2 8,800 8.5 37,100 4.0 11,200

Discharge, in second-feet, water year October 1942 to September 1943
Oct. Nov. Dec. Jan. Feb. Mar. Apr. [ May June July Aug. Sept.

4,160 3,400 5,230 4,600{ ¢,700| 5,400 21,100 16,500/ 23,300| 19,000 5,520| 4,780
5,090 5,150| 4,800 3,600{ 4,800 5,800 20,000 16,500 23,800| 20,800| 5,810/ 4,740
4,390 4,960 4,400| 3,200{ 4,900| 5,000|#17,000 15,600/ 28,000] 20,200 5,390| 4,410
4,230 4,640 4,000 3,600{ 4,800] 4,400| 15,100f 15,600| 31,000 20,800 5,530| 4,640

5,310 3,900 4,400] 4,800] 4,800 13,000, 16,000 32,200{ 20,200| 5,210/ 4,430

4,230 s,070| 3,800 5,400] 5,000 5,700 12,200 15,100 31,000 19,600| 5,270| 4,440
4,400 4,900 4,000 5,600| 4,800 5,300 11,300 14,800 31,600/ 19,000] 5,520| 4,530
3,890, 4,720, 4,400| 6,010/ 4,800 4,800 10,400 14,100, 32,900 18,500| 6,140 4,720
4,150 5,130 4,800, s,770| 4,700! 5,000| 10,800 14,600/ 33,600| 18,500{ 7,920 4,770
3,660, 5,300 &,500| 5,660 4,700 5,400 10,700 12,700| 33,600 17,400{ 6,050| 4,490

3,370 5,440 6,000 5,700] 4,600] 5,200| 10,600 12,500, 33,600 13,800 5,860| 4,070
3,360 5,920 5,900 5,540 4,600] 6,500 11,100 13,400| 31,600 13,400{ 6,040{ 3,960
131 4,120, 5,480 5,340 5,320] 5,100 5,100 10,800 12,900 29,800 12,400| 5,680 4,420
14| 4,420 5,250, 5,590 5,600 5,300 5,300 13,300 13,200] 31,000f 12,900l 5,430 4,340
15| 4,200, 5,260! 5,780| 5,000 5,800 5,600{ 14,600 14,400 35,000/ 11,200 5,460 4,270

16 4,750 5,530 5,640/ 4,600, 5,600, 5,100{ 13,900 14,300 37,100, 8,880 5,550f 4,580
17 3,980 6,010 5,770 3,000{ 5,600| 4,700{ 13,800 13,500, 36,400, 8,200 5,190f 4,590
%g 3,870 4,830, 5,050 3,400/ 5,400 5,000; 13,600 13,100 36,400, 7,530 4,770 4,190
20

o
W OO@M-AN VAW g
>
o
&
S

3,660, 5,080 %4,400| 3,800 6,000 5,200{ 14,800, 12,900| 36,400, 6,900| 4,090 4,300
4,540, 5,400, 5,030 4,400, 6,500| 5,330{ 16,000 11,6800 37,100, 5,960, 4,100 4,370

21| 4,390 5,000 5,380 4,800, 7,000 5,830 17,500 11,500 36,400 7,370{ 4,580| 4,870
22| 4,200 5,220, 5,480| 4,700 6,800 6,010 18,000, 11,400 34,300( 7,860] ¢,320| 4,640
23| 4,970 5,540 w4,670| 4,200 6,300 5,820 14,2000 11,100, 32,900( 6,710| 5,010| 4,510
- 24| 4,430 5,510 5,050 4,000{ &,000| 6,650 16,500/ 11,800, 32,900 6,380/ 4,270| 4,820
25| 3,640 5,640 4,430 4,300 5y600| 6,520 18,000 11,800 32,2001 5,770| 4,340 4,500

26| 4,480] 5,200, 4,650 4,700l 5,%00| 8,850 18,500 13,000 31,600 6,600 4,740| 4,400
27| 4,510 5,340 4,910 5,100 5,400 8,790 17,000 13,400 30,400 6,370| 4,960| 4,670
g 5,360 5,010 4,020 4,900 5,000| 10,000| 17,000/ 14,200 28,600| 6,920| 4,760| 4,680
30

4,4600 4,790 5,200| 4,900 - 16,500 16,500| 15,600/ 28,000 6,380| 4,240| 4,570
5,480 5,190 5,350 4,900 - 19,500 17,000, 18,000 22,608 6,500 4,580 4,550
31| 4,6200 - 5,650 4,800 - 21,600 - 22,200] - 6,420 4,460 -
Second~ Runoff in
Month foot-days Maximum Minimum Mean acre~feet
133,020 5,480 3,360 4,201 263,800
155,400 6,010 3,490 5,180 308, 200
154,210 6,000 3,800 4,978 305,900
" 2,850,510 31,400 2,790
145,500 6,010 3,000 288, 600
150,000 7,000 4,600 207,500
219,900 21,600 4,400 436,200
444,300 21,100 10,400 881,300
438,100 22,200 11,100 869,000
955,300 37,100 22,600 T, 895,000
368,540 20,800 5,770 731,000
160,800 7,920 4,090 318,900
135,250 4,870 3,960 268,300
Water year 104243 ........... e 3,460,320 37,100 3,000 6,864,000

# Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by lce Dec. 2-11, Jan. 1-7, Jan. 14 to Mar. 18 (no gage-
hefght record Dec. 3-7, dally staff-gage readings Jan. 17 to Feb. 1, and fragmentary gage-height
record Feb, 2-20).

Time besis: Mountain war time. To convert war time to standard time, subtract 1 hour.
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Miggouri River at Loma, Mont.

Location.- Water~stage recorder, lat. 47°56', long. 110°28t, in lot 6, SE} sec. 8, T.
~: R. 10 E., at Loma, half a mile downstream from Marias River.

Drainage area.- 34,100 square miles,

Records available.- February 1935 to September 1943.

Extremes,.- Maximum discharge during year, 55,800 second-feet June 17 (gage height, 12.96
~—feet); minimum, 1,650 second-feet (regulated) Oct. 24 (gage height, 2,30 feet); min-
imum daily, 3,200 second-feet Jan. 18.
1935-43: Maximum discharge, that of June 17, 1943; minimum, 480 second-feet
(regulated) July 5, 6, 1936 (gage helight, 1,70 feet); minimum daily, 638 second-
feet (regulated) July &5, 1936.

Remarks.- Records good except those for periods of ice effect or no gage-helght record,
WAICh are falr. Considerable diurnal fluctuation at medium and low flow caused by
power plants above station. Some regulation by reservoirs. Many diversions from
tributaries.

Discharge, in second-feet, water year October 1942 to September 1943

Day| Oct Nov. Dec. Jaa. Feb. | Mar. Apr. May June July Aug. Sept.
1| 5,150 4,550 5,450| 5,810 5,000| 6,800( 25,400 | 20,100 | 28,600 | 23,600 | 6,760 | 4,420
2 5,400, 4,650{ €,000| 4,700( 5,100{ 5,500| 22,700 | 20,100 | 29,200 | 24,700 | 6,960 4,910
3| 5,160| 5,380{ 4,200 4,000{ 5,200 5,400 [#20,100 | 19,000 { 33,100 | 26,300 | 6,560 | 4,910
4 4,950 6,240{ 4,000 3,600}, 5,200f 5,200| 17,500} 12,000 | 36,000 } 85,300 | 6,560 5,080
5 4,260 5,610 4,000| 4,100 5,200{ 5,400{ 15,500 | 19,600 39,000 | 24,700 8,370 4,740
6 4,740/ 6,450 4,000; 5,000| 5,200{ 5,700| 15,000 | 18,500 | 39,000 | 24,2800 | 6,180 4,580
T 4,900/ 5,290| 4,400, 5,800 5,200| 6,000 14,000 | 15,000 | 37,800 | 22,500 | 6,660 4,910
8 4,760f 5,130 4,900! 6,000 5,000| %5,400 | 12,8600 | 17,500 { 39,000 | 22,500 | 6,980 4,910
9| 4,820/ s5,200| 5,600 6,300| 4,800| 5,400/ 12,600 | 17,000 | 39,600 | 21,400 | 8,810 | 5,260
10 4,350 5,4850| %6,600! 6,800| 4,700| 8&,700| 13,100 | 16,500 | 39,600 | 20,900 6,960 4,910

114 3,910, 5,610{ &,800| 6,400 4,500( 5,700 13,100 | 15,000 | 40,200 | 17,800 | 6,560 | 4,740
12| 3,490 6,290 6,600 6,300 4,500| 5,800 | 14,000 | 16,000 | 35,400 | 16,300 | 6,760 | 4,420
13| 4,220| e5,900| 5,950| 6,460{ 4,800| &,600| 13,100 | 16,000 | 36,600 | 15,800 | 6,560 | 4,580
14/ ¢,910| a5,600| 5,950 6,640/ 5,700{ 5,600 | 15,500 | 15,500 | 37,800 | 15,800 | 5,990 | 4,910
15| 4,520 a5,850| 6,120| 6,840 6,400 5,800 | 17,500 | 16,500 | 44,400 | 24,400 | 6,180 | 4,580

6| 4,970] 5,950| 6,200| 5,200| 8,500| 5,800 17,000 | 17,000 | 49,200 (12,500 | &,990 4,740
17| 4,910} 8&,200| 85,200 3,400( 7,300 |. 5,100 | 17,000 | 17,000 | 53,700 | 11,000 | 5,440 4,910
la| 4,240) 5,450) #5,780| 3,200f S,200; 5,000 | 17,000 | 16,500 | 51,700 | 9,s80 | 5,400 4,740
19|. 3,7701 5,610) 5,400| 3,800( 9,500 5,000| 17,500 | 16,500 | 47,200 | 9,440 | 5,060.] 4,580
20| 4,810 5,130( 5,400/ 4,400 11,000 5,500 | 19,000 | 15,500 | 47,800 | 7,970 | 4,420 4,580

21| 4,980} 5,660] 5,780 4,800| 13,000 6,000} 21,100 | 15,000 | 46,500 | 9,440 | 4,910 5,080
22| 4,850} 65,3201 §&,120) 4,900/ 12,000| 6,600 | 22,200 | 14,500 | 43,900 | 9,880 | 4,910 5,080
23| 4,920} 5,780 5,610 4,700| 11,000 8,000 | 18,500 | 15,000 | 40,600 | 5,810 [ 4,910 4,910
24| 5,360 5,950| 5,450| 4,200( 9,000 9,000} 19,000 | 16,000 | 40,000 | 8,600 | 4,740 5,080
25| " 4,640 5,780| 5,450 4,200 8,000 | 15,500 | 20,600 | 17,000 | 38,700 | 7,760 | 4,740 5,080

26| 4,050f 5,610 4,970 4,600| 7,000 17,000 | 21,600 | 18,000 {37,400 | 8,180 | 5,080 | 4,740

27| 5,250 5,610| 5,450 5,000| 6,600 | 18,500 | 20,100 | 1s,500 | 35,500 | s,180 | 5,080 4,910
28| 5,360| 5,130| 4,200| 53100| 6,000} 17,500 | 205200 | 19,000 | 33,700 | S,390 | 5,290 | 5,080
20| 5,280{ 5,290| 6,460( 5,100 - 19,000 | 19,600 | 21,100 | 31,800 | 8,180 | 5,440 5,080
30| 5,4601 5,610| 5,950 5,100 - 23,700 | 19,600 | 24,300 | 25,200 | 7,970 | 4,100 4,910
31| 5,480 - 5,780 | 5,100 - 26,400 - 25,100 - 7,766 | 5,620 -
Second~ Runoff in

Month foot-days | Meximem | Minimum Mean aoro-fest

147,670 5,480 %,490 4,764 292,900

165, 290 8,290 4,550 5,510 327,800

169,950 5,800 4,000 5,482 337,100

3,167,080 37,100 3,040| T 8,677 6,282,000

156,950 6,800 3,200 5,063 311,300

191,600 13,000 ° 4,500 6,843 380,000

276,400 26,400 5,200 5,916 548,200

531,600 25,400 12,600 17,720 | 1,054,000

553,300 28,100 14,500 17,850 | 1,097,000

1,183,600 53,700 28,200 39,450 | 2,348,000

459,140 25,300 7,760 14,810 910,700

181,860 8,810 4,100 5,866 360,700

145,360 5,260 4,420 4,845 288,300

Wator\year 1942-43 ........ o 4,162,780 53,700 3,200 11,400 | 8,256,000

* Winter discharge measurement made on this day.

a No gage-helght record; discharge computed on basls of records for Missouril River at Fort Benton
and Marias River near Brinkman.

Note.- Btage discharge relation affected by ice Dec. 2-12, 19, 20, Jan. 2-12, Jan. 16 to Mar. 24
(no gage-height record Feb. 22 tc Mar. 3, Mar. 5, 6, 14-28; discharge computed on basis of weather
records and records for Missourl River at Fort Benton and Marias River near Brinkman).

Time basis: Mountain war time. To convert war time to standard time, subtract 1 hour.
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Missouri River at power-plant ferry, nsar Zortman, Mont.

Location.- Water-stage recorder, lat, 47°44', long. 108°66', in E3NE% sec. 30, T. 23
., X. &2 E., at power-plant ferry, 5 miles downstream from Cow Creek and 30 niles
gouthwest of Zortman.

Drainage area.- 40,600 square miles.
Records available.- February 1934 to September 1943,

Extremes.- Maximum discharge during year, 63,800 second-feet June 20; maximum gage helght,
19.5 feet Mar. 28, ice jam, from floddmark; minirmm daily discharge, 2,500 second-feet
Dec. 2, 3; minirum gage helght, 3.27 feet Nov. 3. )

1934~43: Maximum discharge, that of June 20, 1943; maximum gage height, that of
Mar. 28, 1943; minimum discharge, 1,120 second-feet (regulated) July 8, 1936 (gage
helght, 1.92 feet); minimum daily, 1,220 second-feet Dec. 13, 1936.

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

versions from tributaries. Flow partly regulated by reservoirs. Considerable
fluctuation at medium and low flow caused by power plants above station.

Discharge, in second-feet, water year October 1942 to September 1943
Oot. Nov.. Deo. Jan, Feb. | Mar. Apr. May June July Aug. Sept.

5,000/ 5,700| 3,000] 6,000| 5,500{ 8,000/ 28,800 | 20,300 | 28,300 | 31,800 | 8,350 | 5,990
6,200| 5,420] 2,500/ 6,000 5,500 7,000| 27,700 | 20,900 | 28,800 | 27,700 | 8,020 [ 5,140
5,000| 4,360{ 2,500 5,200f 5,400| 5,700 | 25,400 | 20,900 | 30,600 | 28,300 | 7,370 | 5,700
5,840| 6,590{ 2,700| 4,500| 5,300 5,500 22,500 | 19,300 | 33,600 | 28,800 | 7,690 | 5,280

5,840 3,000 4,000 5,400 5,700} 19,300 | 19,300 | 36,000 | 28,300 | 7,370 | 5,560

4,610 5,840 3,500{ 3,600/ 5,500{ 5,300{ 17,200 | 19,800 | 37,800 | 28,300 | 7,210 5,5
5,000{ 6,140 3,000{ 3,500{ 5,400} 4,500! 16,300 | 1S,800 | 39,100 | 27,100 | 6,900 5,2
5,660| 5,990 2,800} 4,800| 5,300| 4,700} 15,300 | 18,800 | 39,100 | 25,000 | 6,900 5,420
5,140 5,840| #3,500! 5,700| 6,200{( 5,300 13,900 | 17,700 | 39,700 { 25,400 | 7,370 5,42
4,870, 5,840 3,700| 6,400| 5,100/ 5,300 13,900 | 17,700 | 40,300 | 24,200 | 8,520 5,5

11 4,870 5,840 4,200 7,000{ 5,000 5,500 14,400 { 16,300 | 40,900 | 23,100 | 7,850 5,560
12 4,610; 6,140 5,000{ 7,500| 5,000| &,200) 13,900 16,300 | 40,900 | 19,800 | 7,370 5,420
13 4,240| 6,200 s5,500{ 7,700 5,500| 7,000) 14,800 { 17,200 | 39,700 | 18,200 | 7,060 5,000
14 4,610, 6,740| 6,500 v,800f 5,300| 8,000{ 14,400 17,700 | 44,100 { 17,200 | 7,210 4,870
15 6,700 6,740 6,800| 8,000f 7,800| 6,800] 15,800 {16,300 | 48,700 | 17,200 | 6,740 5,280

1€ 5,000} 6,590/ 7,000! 7,200) 10,000 5,900/ 18,200} 17,700 [f48,700 | 15,300 | 6,440 5,140
17 5,420f 6,290| 7,000 5,700 9,000( 5,000( 17,700} 18,200 | 52,000 | 13,500 | 6,200 5,140
18| %,p40/ 6,590 6,500 4,500{ 10,000( §5,000| 17,700 { 17,700 [f58,200 {11,900 | 6,590 5,280
19 5,140 6,900/ 6,e00( 4,000} 13,000| 5,000 17,700 | 16,700 [f57,500 | 11,100 | 6,290 5,420
4,360 5,840 s5,500| 3,800; 16,000| 5,300( 18,200} 16,300 | 56,800 {1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>