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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS, 1946
'

SCOPE OF WORK

This volume is one of a serles of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1245. The work was begun in 1888 in connection 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 alsc at many in the Territories of Alaska and Hawali. In July 1946,
5,810 gaging stations, including those in Hawall, were being maintained by the Geologlcal
survey and cooperating organizations. Miscellaneous discharge measurements were made
during the water year at many other points.

In the execution of the work many 8tate and private organizations have cooperated,
either by furnishing data or by assisting in collecting data. Cooperation of the first
kind is acknowledged in connection with the description of each station affected; cooper-
ation of the second kind is acknowledged, under the heading "Cooperation," in the intro-
ductory matter that precedes the gaging-station records In each volume., In the present

volume, the section on cooperation of the second kind appears on page 1:.

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" 18 an abbreviatlon for "cublic feet per second." A second-foot is the
rate of discharge of a stream whose channel 18 1 square foot in cross-sectional area and
whose average velocity 1s 1 fcot per'second.

"Serond-feet per square mile" 18 the average number of cubic feet of water flowing per
second from each square mile of area drained, on the assumption that the runoff is dis-
tributed uniformly both as regards time and area.

"Runoff in inches"™ is the depth to which an area would be covered if all the water
draining from it in a given perlod were uniformly distributed on its surface., It is used
for comparing runoff with rainfall, which is usually expressed in inches.,

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

"Second-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-discharge 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 determines
the stage-discharge relation at the gage. This feature may be a natural section, a reach

of the channel, or an artificlal structure.
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"Contents" is a term applied to the volume of water in a reservoir. It is computed on

the basis of a level pool and does not include bank storage unless otherwise indicated.

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 obtained either from
direct readings on a nonrecording gage or from a water-stage recorder that gives a con-
tinuous record of the fluctuations. Measurements of discharge are made with a current
meter by the general methods outlined in standard textbooks on the 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 discharge meas—
urements. The application of the daily mean gage height to those rating tables 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 discharge is de-
termined 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 heights to the rating tables. At times the stage-discharge relation for a station
mas; be temporarily changed by the presence of aquatic growth or debris on the control.
For such times the daily mean discharge is computed by what 1s essentially 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 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 1s 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 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 being given to the available 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. For those
stations at which the stage-discharge relation is affected by ice, the days included in
the periods of ice effect either are indicated in the table by symbols referring to a
footnote that states 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 ice effect,
shortly before the first period, or shortly after the last period are similarly indicated
by a footnote.

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 daily discharge of

the stream, and a table of monthly and yearly discharge and runoff. Skeleton rating
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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 stage-
discharge relation or, 1f the control is unstable, the frequency of discharge measurements
and (2) the accuracy of observations 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 error in the dalily records 1s
belleved 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 mean
discharge and runoff are, in general, more accurate than the daily records.

Yield at some stations as indicated by monthly means may vary widely from natural yield,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporatlion
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 diversion records
are included indicating the extent of the regulation or diversion or unless satisfactory
adjustments can be made for changes Iin contents of reservoirs or for other changes incident
to use and control. Evaporation from a reservoir is not included in the adjustments for
changes 1n reservoir contents, unless its inclusion is indicated. Figures of second-feet
per square mile and runoff in inches are also omltted 1f the drainage.area includes large
noncontributing areas or if the average ammual rainfall over the drainage area is less
than 20 inches. .

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

The table of monthly discharge presents In summary the distributlion of the flow past the
station. The table of daily discharge affords opportunity rfor 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 borme in mind that such da¥a are
subject 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 Gulf of Mexico basins (James River to
Mississippl River). °

3. Ohlo River Basin.

4. B8t. 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.

846681 O - 49 - 2
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Water-supply papers and other publicatlons of the Geological Survey contalning data on
the water resources of the Unlted States may be obtained or consulted as explalned below.

1. Coples may be purchased at nominal cost from the Superintendent of Docurents,
Govermment Printing Office, Washington, D, C., who will, on application, furnish lists
giving prices.

2. Sets of the reports may be consulted in the libraries of the 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:

gast of the Mississippl River:
Albany, M. Y., 528 Federal Bullding.
Asheville, N. C., 220 Post Office Bullding.
Atlanta, Ga., 410 Grand Theater Building.
Augusta, Maine, Statehouse.
Baton Rouge, la., 124 Geology Building, Loulslana State University.
Boston, Mass., 939 Post Offlice Building.
Charleston, W. Va., 408 Unlon Bullding.
Charlottesville, Va., House G, Dawson Row, University of Virginla.
Chattanooga, Tenn., 442 Post Office Bullding.
College Park, Md., 105 Englneering Building, Universlty of Maryland.
Columbia, 8. C., 207 Creason Building.
Columbus, Ohlo, 404 Engineering Experiment Station, Ohio State Unlversity.
Harrisburg, Pa., 490 Education Bullding.
Hartford, Conn., 203 Federal Bullding.
Indianapolis, Ind., 205 Underwriters Bullding.
Jackson, Miss., 208 Millsaps Building.
Knoxville, Tenn., 337 Post Office Bullding.
Louisville, Ky., 531 Federal Bullding.
Madison, Wis,, 666 State Office Bullding.
Montgomery, Ala.,, 507 Post Office Building.
Morgantown, W. Va., 406 Mineral Industries Building.
New Philadelphia, Ohlo, Muskingum Watershed Conservancy District Bullding.
Ocala, Fla, 304 post Offrice Building.
Pittsburgh, Pa., 515 Plaza Bullding.
Ralelgh, N. C., 903 Capital (lub Building.
St. Paul, Minn., 1427 New Post Office Bullding.
Trenton, N. J., 228 Federal Building,
Urbana, Ill., 14 Post Office Annex, Elm Street.
Washington, D. C., Federal Works Agency Building.
Williamsburg, Ky., Kentucky Highway Bullding.

west of the Mississippl River:

Albuquerque, N. Mex., 723 North Second Street.
Austin, Tex., 302-West Firteenth Street.
Bismarck, N. Dak., 7 Eltinge Building.

Boise, Idaho, 429 Federal Building.

Denver, Colo., 116 New “ustomhouse.

Fort Smith, Ark., 6 Post Office Bullding.
Helena, Mont., ibs Federal Building.

Honclulu, Hawall, 225 Federal Building.

Idaho Falls, Idaho, 204 Federal Building.

Iowa City, Iowa, 508 Hydraulic Laboratory, Unlversity of Iowa.
Lincoln, Nebr., 510 Rudge-Guenzel Building.

Los Angeles, Calif, 429-F United States Post Office and Courthouse.
Oklahoma City, Okla., 635 State Capitol.

Plerre, S. Dak., City Hall.

Portland, Oreg., 606 Post Office Bullding.
Rolla, Mo., Ramsey Building.

8t, Louis, Mo., 1004 New rFederal Buildiug.

Salt lake City, Utah, 303 Federal Building.

San Francisco, Calif., 702 Appraisers Building.
Santa Fe, N. Mex., 204 Unlted States Courthouse.
Tacoma, Wash., 207 Federal Bullding.

Topeka, Kans., 305 Federal Bullding.

Tucson, Arlz., 210 Post Office Building.

A 1ist of the Geological Survey publications may be obtained by applying to the
Directior, Geological Survey, Washington, D. C.

Prior to publication, records of discharge in provisional form for individual stations

'may usually be obtained from the district offices listed above.
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Early records of the flow of streams in the United States are published in the reports
listed below. In many of these reports records for years earlier than those Indicated have

been included for some streams.

Stream=flow data for the years 1S84-1901, 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.

11th A, pt. 2 | Monthly dischxrge and descriptive information........s..ec.... [ 1884 to September 1890.

1884 to June 30, 1891.

1884-92.

Peaaanane 1588~93.

B 131...0.44» | Descriptions, measurements, gage heights, and ratings........| 1893-94.

16bh A, pt. 2 | Descriptive information only.
140........ | Descriptions, measurements, gage heights, ratings, and 1896.

monthly discharge.

Wllieeeoseos [Gage hedghtSeeesseeoseeruesusnssnasssoansorssancscrassassnsss | 1896,

18th A, pt. 4 | Descriptions, measurements, ratings, and monthly discharge...| 1895-96.

W 15........4 | Descriptions, measurements, and gage heights of streams 1897.

east of the Mississippi River, and Missouri River and

tributaries above Kansas River.

W 16......... | Descriptions, measurements, and gage heights of streams west | 1897.

of the Mississippl River, except Missouri River and tribu-

taries above Kansas River.

19th A, pt. 4 | Descriptions, measurement s, ratings, and monthly discharge. 1897.

W

27......00s | Measurements, ratings, and gage helghts of streams east of 1898.
the Mississippi River, and Missourl River and tributaries.
W 28...0.0... | Moasurements, ratings, and gage helghts of streams west of 1la98.
the Mississippl River, except Missouri River and tribu-
taries.

20th A, pt. 4 | Monthly A1SChAPEEesvsssessrerecsansssssnssnsssssassssoseenass | 1898,
W 35 to 39... | Descriptions, measurements, gage helghts, and ratings........| 1899.
21st A, pt. 4 [Monthly discharge.......cceiuivrurnsscrnnnnns ceteecasesssasees | 1899,
W 47 to 52... | Descriptions, measurements, gage heights, and ratings......¢. | 1900.
22d A, pt. 47 Monthly discharge.....coceviseveesveroasvessascessncossasnsas | 1900,
W 65, 66. Descriptions, measurements, gage heights, and ratings........ | 1901.
W 75.. Monthly discharge..ceeverersrrcnisaresnesocsaancssasnssansass | 1901,

Papers on surface 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 partlicular gaging
station will, in general, be found in the reports coverlng 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 Ohio 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 points other than regular gaging stations have
been made each year and are published under "Miscellaneous discharge measurements” at the
end of each report, the streams and points of measurement listed appearing in the same
relative order as the streams and gaging stations in the body of the report. An index of
the records obtained prior to 1904 has been published in Water-Supply Paper 119,

EBach of the reports on surface water supply for the year 1939, issued as Water-Supply
Papers 871 to 884 (see table on p. 8), contains, for the area covered by that report, a
sumary of yearly discharge at gaging stations at which 10 or more complete years of

record have been collected. These summaries are avallable also as separate reprints,
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PUBLICATIONS 9

Reports have been published that are compllations of recerds for various areas, usually
a single State or dralnage basin. These reports contain records previously published
(some of whlch have been revised), as weil as some records not contained in the annual
saries of water-supply papers. The followlng table glves the mmbers and titles of these
reports, arranged alphabetically, some by States and some by drainage basins.

Reports contalning compilations of records of discharge by States and drainage basins

Report ! Period Wateﬁagggply
STATE
Alabama, Water powers of, with an appendix on stream measurements in 1895-1903 107
Mississippi.
California, Water resources of, part 1, Stream measurements in Sacra- 1887-1912 298
mento River Basin.
California, Water resources of, part 2, Stream measurements in San 1878-1912 299
Joaquin River Basin.
California, Water resources of, part 3, Stream measurements in the Great | 1S91-1912 300
Basin and Pacific Coast river basins.
California, southern, Surface water supply of Pacific S10pe Of.eevecsoas 1890-1918 447
California, Surface water supply of Sacramento River Basin.. . 1895~1927 597-E
California, Surface water supply of San Joaquin River Basin............. 1895-1927 636-D
California, southern, Surface water supply of Pacific slope basins in... | 1594-1927 656-E
California, Surface water supply of minor San Francisco Bay, northern 1895-1927 637-A
Pacific, and Great basins in.
Colorado, Water resources of...csouse 1584-1900 74
Georgia, Water resources of... 1895-1905 197
Massachusetts, Surface waters of.... 1845-1915 415
Nebraska, Surface water supply of... 1894~1906 230
Oregon, Surface Water SUpPly Of...c.veresercvsnsnncas 187s~1910 370
Texas, Summary of records of surface waters of....sves 1898~-1937 850
Vermont, Surface waters of....ceccviivevnicecnnnaanans . 1875-1916 424
Washington, Summary of hydrometric data in......... 1578~1919 492
Washington, Summary of records of surface waters of 1919~35 870
Wisconsin, northern, Water power of..ese...... vereennes es ceeesse | 1595-1905 156
oming, Surface waters of, and their utilization.....ceosesvecsvsveroaes | 1594=1921 469
DRAINAGE BASIN
Colorado River (Ariz., Colo., N. Mex., Utah, Wyo.) and 1its utillzation.. | 1888-1914 395
Colorado River, upper (Colo., Uteh), and its utilization................ | 18971927 617
Colorado River Basin (Ariz., Calif., Colo., Utah, Wyo.), Surface waters 1891-1938 918
at base stations in.
Colorado River Basin (Ariz., Calif., Nev., N. Mex., Utah), Surface waters| 1888-1938 1049
at stations on tributaries in lower. 3
Columbia River Basin, upper (Mont., Idaho), Surface waters of 1895-1938 916
Great Salt Lake Basin, Water powers of.....-... R 1539'1322 517
Green River (Colo., Utsh, wio.) and its utilization 1394-192 618
Kennebec River Basin (Maine), Water resources ofe..... . 1890-1906 198
Milk River. See St. Mary and Milk RIvers..cc..c...oeseeveens cesaans 103 017
Missourl and St. Mary River Basins (Mont.), Surface waters of........... | 1881-1938
New-Kanawha River Basin (N. C., Va., W. Va.), Surface water supply of... 1895-1920 536
Penobscot River Basin (Maine), Water resources of-«s.:seie-as cirssiraens 1904~9 279
Potomac River Basin (D. C., Md., We VAe)ereeronnrasosroarennnn .. | 1895-1906 192
Rio Grande Basin (Colo., N. Mex., Tex.), Water resources of.. .. 1588~1913 358
St. Mary and Milk Rivers (Ment., Canada), Water supply of.. ve.. | 1898-1917 491
St. Mary River. See St. Mary and Milk Rivers; Missourl and St. Mary
River.Basin.
Sevier Lake Basin (Utah), Utilization of surface water resources of..... 1889-1937 920
Susquehanna River Basin (Pa., Md.), Hydrography Of...ecccveveecreraasnss 1890-1904 109

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

State reports containing compilations of records of discharge

State Period Report Issued by

Algbama....... | 1895-1915 | Bull. 17, Water powers of Alabama.........| Geological Survey of Alabama.
ArkansaS...... | 1857=-1928 | Stream-geging Rept: licccsececsesssscssess | Arkansas Geological Survey.
Colorado...... | 1881-1935 | Water resources of Colorado, Appendix 2, State Planning Commission,

Data on stream-gaging stations of Water Conservation Board,

Colorado.l State engineer.
DOvsesessss | 1881~1938 | Water resources of Colorado, Appendix 3, Do.

vols. 1 and 2, Stream-flow data of

Colorado.

Connecticut... | 1800-1927 | Bull. 44, Water resources of Connecticut..| State Geologlcal and Natural

History Survey.

Dovsavsssss | 1912=33 5th biennlal reportz................ State Water Commission.
Georgla....... | 1895=1906 | Bull. 16, Water powers of Georgla... « | Geologlical Survey of Georgla.
1907-19 Bull. 38, Water powers of Qeorgla... .
1908~-11 Water resources of Illinois..... ... | Rivers and Lakes Commission.
1900-1934 | Stream=-flow data of I1linols...s...evsee..| Division of Waterways.
1023=27 Pub. 72, Surface water supply of Indiana..| Department of Conservation.
1927-30 Pub. 112, Surface water supply of Indiana. Do
. | 1873-1932 | Stream~flow records of IOoWAs.sssrsesassese | State Planning Board.
DO-+eee.... | 1873-1940 | Water-Supply Bull. 1, Summaries of yearly | Iowa Geological®Survey.
and flood flow relating to Iowa streams.
DOveveresas | 1941=42 Water-Supply Bull. 2, Surface water Do.
resources of Iowa.

1 Contains records of yearly discharge only.
2 Contains records of monthly discharge in second-feet per square mile.
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State reports
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containing compilations of records of discharge--Continued

State Period Report Issued by

Kangaseseses. | 1895-1919 | Surface waters of Kansas..sess. »+ | Kansas Water Commission.

DOesrecess | 19]10-24 csvedOrertranresoresenianassnsanens “ee .
DOevsvsass | 1924-28 Report of Division of Water Rescurces.....| State Board of Agriculture.
DOcrsesees | 1928-35 Stream~-flow data of Kansas.....-.e.. Do.
DOcesences | 1936=39 ereedO0scerresscsaracsnonnes Do.
Kentucky..... | 1910~20 Surface waters of EKentucky.ssse.s«ssessss.s | Kentucky Geological Survey.
Louisiana.... | 1903~38 Geol. Bull. 16, Surface water supply of Department of Conservation.
Loulsiana.
Maine«s..s..s | 1887-1920 | 1ot annual report®.....c..cceceesessenrscas | Haine Water Power Commission.
192937 Flow data snd draft storage curves for State Planning Commission and
ma jor streams in Maryland. Water Resources Commission.
DOscsssews | 1892-1943 | Bull. 1, Summary of records of surface Department of Geology, Mines,
waters of Maryland and the Potomac and Water Resources.
Rlver Basin.

Minnesota.... | 1909=~12 Water-resources investigation of Minme- State Drainage Commission.

sota.

Missouri..... [ 1857-1926 | Vol. 20, 2d series, Water resources of Missouri Bureau of Geology and

Missouri. Mines.
DOsesveess | 192739 Vol. 26, 2d series, Surface waters of Missourl Geological Survey and
Missouri. Water Resources.
Montana...... | 1889-1911 | 5th blennlal reports-.se-sescsassssssssss- | Office of the State Engineer.
DO+ecree.. | 1881-1938 | Special Rept. 10, vols. 1-4, Water re- Montana Agricultural Experi-
sources of Montana. ment Station.
Nebraska..... | 1894-1914 | 1st hydrographic reports«sscsssecsesssees. | Bureau of Water Power, Irri-
gation, and Drainage.
DOsessoses | 1014~28 24 hydrographic Treportecscccsvecreersracee Do
New Hampshire | 1889-1922 | Annual and statistical report, vol. 122... | public Service Commission.
New Jeraey...| 1892-1928 | Bull. 33, Surface water supply of New Department of Conservation and
Jersey. Development .
DOcsencsss | 1928234 Special Rept. 5, Surface water supply of State Water Policy Conmission.
New Jersey.
DOeesssone | 1934-40 Special Rept. 9, Surface water supply of Do.
New Jersey.
New Mexico... | 1888~1925 | Surface water supply of New Mexico........| Office of the State Engineer.
North Caro- 1889-1923 | Bull. 34, Discharge,records of North Department of Conservation and
lina. Carolina streams. Development «
DOsesecess | 1889-1836 | Bull., 39, Discharge records of North Do.
Carolina streams.
1866-1945 |Hydrologic Data on the Neuse Rlver Basin. Do.
1820-1945 | Hydrologic Data on the Cape Fear River Do.
Basin.
North Dakota. | 1919-21 Report to Governor of North Dakota on State chief engineer.
flood control.
DOeereanss | 1882-1938 | Surface water in North Dakota.sessesscsss.o | State Planning Board.
DO+seeeres | 1882-1944 | Supplement B, 4th biennial report...«.....| State Water Conservation
Commission.
Ohio..esseees | 1898-1921 | Bull. 73, Ohlo stream flow, Part l........| Engineering Experiment Station,
Ohlo State University.
Do........ | 1898-1944 | Bull, 127, Ohio stream flow, Part 2....... Do.
Dovecsesss | 190239 Bull. 200, Compilation of stream=~flow Department of Agriculture,
records of Ohlo. Division of Conservation
and Natural Resources.
DO++eseese | 189821939 | Bull. 111, Ohio stream-drainage areas and | Engineering Experiment Station,
flow~duration tables. Ohio State University.
Oregone...... | 1878-1914 [ Bull. 4, Water resources of the State of 0ffice of the State Engineer.
Oregon. .
Dos s oo § 191424 Bull. 7, Water resources of the State of Do.
Oregone .
DOsssssses | 1924=30 Bull.ss, Water resources of the State of Do
Oregon.
DOseecosss | 1930-36 Bull. 9, Weter resources of the State of Do.
Oregon.
Pennsylvania. | 1890~1911 Repor% of the Water Supply Commission of Water Supply Cormission of
Pennsylvania. Pennsylvania.
Dosseserse | 1928=32 Stream-flow records of Pennsylvania.«.....| Department of Foresta and
Waters.

Rhode Island. | 1929-41 7th annual report..ccceccasccassnicas Department of Public Works.
1874~1924 | Bull. 34, Water resources of Tennessog Department of Bducation.
1920-~30 Bull. 40, Surface waters of Tennesses Do.

1889-1906 | 5th biennial reporte.seciceseccerens +.| Office of the State Engineer.
1906~10 7th biennial report.cssicescicciarsisacens Do.
1911-~16 10th biennial reportecccsesscsscconss . Do.
1895-1927 1. 31, Water resources of Virginie.....| Virginia Geological Survey.
sesscasa | 192742 Bull. 4, Surface water supply of Virginia | Virginia Conservation Com-
(Potomac, Rappahannock, and York River mission.
Basins).
DOseresese | 1927=42 Bull. 5, Surface water supply of Virginia Dos
{Jamea River Basin).
DOesssoans | 192742 Bull. 6, Surface water supply of Virginia Do.
(Roanoke and Chowan River Basins).
DOseaceass | 1927=42 Bull. 7, Surface water supply of Virginia Do.
(New, Tennessee, and Big Sandy River
Basina).

Washington... | 1878-1933 | Bull. 5, Monthly and yearly summaries of Department of Conservation and

hydrometric data. Development.

Wisconsin.... | 1888-1914 | 1st report of Railroad Commission of Wis~ | Railroad Commission of Wis-

conain to Legislature on water powers. oonsin.
DOsesessne | 1914-23 2d report of Railroed Commission of Wis- Do.
consin to Legislature on water powers.
2 Contains records of monthly discharge in second-feet per aquare mlle.

3 Contains
4 Contalns
discharge.

records of weekly discharge.
records of maximum and minimum daily, weekly, and monthly discharge and yearly mean

Note.~ In addition to the records contained in the reports listed above, the following States

have Issued annual or biennial reports in which are contalned records of discharge:

California,

Colorado, Connecticut, Idaho, Indlana, Kansas, Maine, Missourl, Montana, Nebraska, Nevada, New Mexico,
New York (also New York City Board of Water Supply and city of Rochester), North Dakota, Oregon,
Pennsylvania, Rhode Island, Washington, and Wyoming.



RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY 11

\The raports listed in the foregoing tables contain the customary records of discharge
collected during the systematic operation of gaging stations. Detailed information on
the stage and discharge of many streams during major floods has been included in special
reports on these floods published by the Geological Survey. The more recent of these
special reports also contaln other pertinent hydrologic informatlon and analyses and
compllations of data relating to earlier noteworthy floods. The followlng list gives the

numbers and titles of these reports:

Water-Supply

Paper Title
88 The Passaic flood of 1902.
92 The Passalc flood of 1903.
96 Destructive floods 1n the United States in 1903.
147 Destructive floods in the United States 1n 1904.
162 Destructive floods in the United States 1n 1905. .
334 The Ohio Valley flood of March-April 1913.
426 Southern California floods of January 1916.
487 The Arkansas River flood of June 3-5, 1921.
488 The floods in central Texas in September 1921,
520-G Some floods in the Rocky Mountain reglon.
636-C The New England flood of November 1927,
771 Floods in the United States, magnitude and frequency.
773-E The New York State flood of July 1935.
796-B Flood on Republican and Kansas Rivers, May and June 1935.
796-C Flood in La Canada Valley, Calif., January 1, 1934.
796-G MaJor Texas floods of 1935. -
798 The floods of March 1936, part 1, New England rlvers. .
799 The floods of March 1936, part 2, Hudson River to Susquehanna River region.
800 The floods of March 1936, part 3, Potomac, James, and upper Ohic 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 Mississlppl Rivers, January-February 1937.
842 Floods 1n Canadian and Pecos River Basins of New Mexico, May and June 1937.
843 Floods of December 1937 in northern California.
844 Floods of March 1938 in southern Californila.
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, Ohlo.
914 ' Texas floods of 1938 and 1939.
966 Minor floods of 1938 in North Atlantlc States.
967-A Floods of September 1939 in Colorado River Basin below Boulder Dam,
967-B Flood of July 5, 1939, in eastern Kentucky.
967-C Flood of August 21, 1939, in town of Baldwin, Malne.
994 Cloudburst floods in Utah, 1850 to 1938.
997 Floods in Colorado.
1046 Texas floods of 1940.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a list of gaglng statlons for the area covered by this
report at which records of dally discharge were collected during the water year October
1945 to September 1946 by agencles other than the Geological Survey. The records for
these statlons are not contained in the publications of the Geologlcal Survey, nor have
they been published elsewhere.

Records of discharge collected by agencies other than the Geologilcal Survey

Stream Location Period Collected by
Blue Earth River....[Near Rapidan, Minn., at Rapidan 1911-45 Northern States Power Co.
hydroelectric plant.
Cannon River........|Near Cannon Falls, Minn., at Cannon 1921-45 Do.
Falls hydroelectric plant.
‘Minnesota River..... Near QGranite Falls, Minn., at 1928-45 Do.
Minnesota Falls hydroelectric
plant.
Mississipp! River...|Near Anocka, Minn., at Coon Rapids 1918-45 Do.
N hydrcelectric plant.
DOvinnnnn creenns . |Minneapolis, Minn., at lower-dam 1900- 1945 Do.
hydroelectric plant.
DOsevsverarsaness |St. Cloud, Minn., at St. Cloud 1924-45 Do.
hydroelectric plant.
DOuivresenannanns St. Paul, Minn., at Twin City 1925-45 Ford Motor Co.
Lock and Dem.

Note.- The Soil Conservation Service of the United States Department of Agriculture has collected
reCords Of runoff from seven areas in Wisconsin and four in Illinois. Three of the areas in
Wisconsin, comprising less than 5 acres each, are near La Crosse (records begin in 1932), and the
other four, comprising less than 330 acres each, are near Fennimore (records begin in 1938). The
four areas in Illinols, comprising less than 300 acres each, are near Edwardsville (records begin
in 1938). These records are in the files of the Soil Conservation Service.
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COOPERATION

The work 1n the several States was done under cooperative agreements with the organi-
zations listed below:

TIllinois: State Department of Registration and Education, F. G. Thompson,
director, through the Divislon of Water Survey, A. M. Buswell, chlef; and State
Department of Public Works and Buildiﬁgs, W. A. Rosenfleld, dlrector, througix
the Division of Waterways, T. B. Casey, chief engineer.

Indlana: State Department of Conservation, Milton Matter, director, succeeded
by J. H. Nigh, through the Division of Water Resources, C. H. Bechert, director;
State Highway Commission, J. H. Lauer, cnairman, and C. E. Vogelgesang, chief
engineer, Construction; and State Board of Health, Dr, L. E. Burney, commissioner,
and B. A. Poole, directoi‘, Bureau of Sanitary Engineering.

Iowa: Iowa Geologlcal Survey, A. C. Trowbridge, director and State geologist,
and H. G. Hershey, assoclate State geologlst; Unlversity of Iowa Institute of
Hydraulic Résear’ch, F. M. Dawson, dean of College of Engineering, and Hunter Rouse,
director; and Iowa State Conservation Commission, F. T. Schwob, dlrector,and G. L.
Ziemer, assistant director.

Minnesota: State Department of Conservatlon, Division of Water Resources
and Engineering, W. S Olson, director; State Iron Range Resources and Reha-
bilitation Commission, R. E. Wilson, director; and State Highway Department,

M. J. Hoffman, Commlssioner.
Missourl: Missouri Geologlcal Survey and Water Resources, E, L. Clark;

State geologlst; and State Highway Department, C. W. Brown, chief engineer.
North Dakota: State Water Conservation Commission, J. J. Walsh, chief englneer.
Wisconsin: Publle Service Commission of Wisconsin, G. P. Steinmetz, chilef
englneer; and Wisconsin Committee on Water Pollution, Adolph Kanneberg, chairman.

Financial assistance was furnished by the Corps of Englneers, Unlted States Army, in
the operatlon of 210 gaging stations, of which 64 were in Illinois, 39 in Iowa, 64 in
Minnesota, 11 in Missourl, 9 in North Dakota, 1 in South Dakota, and 28 in Wisconsin.

Financial assistance was also furnished by the Fish and Wildlife Service, United
States Department of the Interior.

Several gaglng statlons in the Hudson Bay Basin were maintained from funds appropriated
by the United States Department of State.

Full cooperation exists between this organization and the Dominion Water and Power
Bureau, Department of Mines and Resources, Canada. On waters adjacent to the inter-
national boundary, certain stations are malntalned jolntly by the United States and
Canada under the terms of the Boundary Waters Treaty of 1909, and others are maintained
under a subsequent agreement between the two Governments. The records from all these
stations are obtalned 1n such a mamner as to be equally acceptable and available in both
countries., These statlons are herein designated international gaging stationms.

Assistance in collecting records was also rendered by the following organizations:

Illinois: North Ccuntles Hydroelectrlc Co., clty of Bloomington, and East
Slde Levee and Sanitary District.
Iowa: Unlon Electric Power Co., Interstate Power Co., Iowa Electric Co.,

Iowa Electric Light & Power Co., Iowa Power & Light Co., Des Moines Waterworks,
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Jacob E. Decker & Sons, Boone Water Department, rowa State College, State
University of Iowa and the cities of Ames, Cedar Raplds, Des Moines, Iowa City,
Marshalltown, Mason City, Ottumwa, and Waterloo.

Wisconsin: Northern States Power Co., Wisconsin Public Service Corporation,

and Wisconsin Valley Improvement Co.
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 chief
hydraulic engineer, and J. V. B. Wells, chief of the surface water division after
September 16, 1946.

The data for the stations in the several States were collected and prepared for publi-
cation under the supervision of district engineers as follows: In Illinois (except for
Mississippi River at Alton and East Fork Galena River at Council Hill), J. H. Morgan;
in Indiana, D. M. Corbett; in Iowa, L. C. Crawford; in Minnesota (except for St. Croix
River near Rush City), in South Dakota, and for Mississippl River at Prescott and at
La Crosse, Wis., P. R. Speer; in Missourl and for Mississippi River at Alton, Ill1.,H. C.
Beckman prior to February 6, 1946, and H. C. Bolon thereafter: in Montana, 8. H. Tuttle;
in North Dakota, R. E. Marsh; in Wisconsin (except for Mississippi River at Prescott and
La Crosse), for St. Croix River near Rush City, Minn., and for East Fork Galena River at
Council Hill, I11., F. C. Christopherson.

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

neer, section of reports.
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HUDSON BAY BASIN
ST. MARY RIVER BASIN

St. Mary Lake near St. Mary, Mont.

Location. - Water-stage recorder, lat. 48°44', long. 113°26', in NE% sec. 4, T. 34 N., R.
., at site of former St, Mary Chalet in Glacier National Park, half a mile up-

stream from outlet and 1 mile southwest of St. Mary.
Records available.- May 1929 to September 1946 (incomplete).

Extremes.- Maximum gage height during year, 5.63 feet ‘May 29; minimum recorded, 1.27 feet

pr. . .
1929-46: Maximum gage height recorded, 6.88 feet June 15, 1937; minimum observed,

0.02 foot Dec. 16, 28, 30, 1929, Jan. 1, 1930.

Remarks.- No diversion.

Gage height, 1n feet, water year October 1945 to September 15946

Dayl Oot. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.56 1.86 - - 4.99 3.92 2.88 1.97
2 1.56 1.97 - - 4.86 4.00 2.81 1.96
3 1.58 2.08 - - 4.88 4.07 2.75 1.98
4 1.66 2.12 - 3.58 5.05 4.13 2.69 1.96
5 1.76 2.26 - 3.68 5.26 4.17 2.67 1.96
6 1.73 2.35 - 3.86 5.39 4.13 2.66 1.99
7 1.71 2.36 - 3.88 5.36 4.10 2.57 2.00
8 1.76 2.36 - 3.87 5.21 4.09 2.44 2.01
9 1.76 2.36 - 3.84 4.88 4.11 2.34 2.00

10 1.74 2.36 - 3.85 4.77 4.09 2.28 1.99

11 1.73 2.30 - 3.86 4.79 4.07 2.24 1.98

12 1.7¢ 2.26 1.28 3.98 4.83 4.08 2.20 1.97

13 1.74 2.20 1.31 4.26 4.8¢4 4,07 2.18 1.95

14 1.74 2.10 1.36 4.39 4.87 4.08 2.15 1.93

15 1.68 2.08 1.41 4.34 4.85 4.03 2.15 1.90
16 1.62 2.01 1.50 4.23 4.70 3.92 2.13 1.87

17 1.60 1.99 1.59 4.23 4.65 3.76 2.10 1.86

18 1.58 1.96 1.74 4.43 4.64 5.65 2,05 1.82
19 1.52 1.94 1.91 4.58 4.64 3.53 2.02 1.81

20 1.46 - 2.33 4.48 4.68 3.45 1.98 1.74

21 1.40 - - 4.37 4.75 3.41 1.98 1.68

22 1.38 - - 4.40 4.82 3.37 1.98 1.88

23 1.38 - - 4.44 4.84 3.31 1.95 1.64
24 1.35 - - 4.39 4.78 3.26 1.97 1.57

25 1.39 - - 4.42 4.57 3.17 1.98 1.54
26 1.41 - - 4.68 4.35 3.10 1.97 1.56
27 1.40 - - 5.06 4.15 3.06 2.03 1.61
28 1.41 - - 5.36 3.95 2.99 2.086 1.62
29 1.44 - - 5.58 3.85 2.96 2.06 1.61
30 1.50 - - 5.48 3.87 2.93 2.03 1.59
31 1.68 - - 5.26 - 2.94 2.00 -
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Lower St. Mary Lake near Babb, Mont.

15

Location.- Water-stage recorder, lat. 48°50', long. 113°25', in NE: sec. 3, T. 35 N., R.
., half a mile upstream from outlet and 2 miles southeast of Babb.

Records avallable.- May 1929 to September 1946 (incomplete).

Extremes.- Maximum
oot Mar. 17-19

1929-46:

gage height during year, 3.42 feet May 30; minimum recorded, -0.67

-0.76 foot Mar. 11, 1944,

Remarks.- No diversion.

Gage helght, in feet, water year October 1945 to

Stage increased by inflow of Swiftcurrent Creek.

September 1946

Maximum gage height recorded, 5.95 feet June 20, 1943; minimum recorded,

Dayi Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 0.44 0.05] -0.03 - -0.37 2.20 3.1 2.14 1.68 1.50
2 .42 .11 ~-.07 - -.34 2.12 2.94 2.1 1.65 1.52
3 .43 .19 -.09 - ~.26 2.07 2.82 2.2 1.63 1.52
4 .45 .25 -.10 - .08 2.06 2.85 2,33 1.64 1.52
5 .49 .31 -.12 - .39 2.10 2.99 2,37 1.66 1.50
6 .52 .37 -.14 - .61 2.22 3.14 2.38 1.65 1.52
7 .51 .43 -.17 - .72 2.30 3.21 2.36] 1.63 1.54
8 .51 .45 -.18 - .19 2.32 3,12 2.36] 1.58 1.53
9 .51 .48 -.21 - .85 2.32 2,94 2.40 1.55 1.52

10 .50 .46 -.23 - .91 z.27 2.80 2.39 1.54 1.50

11 .50 .45 -.25 - .97 2.24 2,67 2.34 1.50 1.51

12 .44 .44 -.26 - 1.02 2.25 2.6 2.27  1.46 1.50

13 .35 .42 -.28 - 1.04 2.40 2.59 2.27  1.44 1.48

14 .28 .37 -.29 - 1.06 2.52 2.59 2.30 1,41 1.47

15 .22 - -.31 - 1.07 2.52 2.60 2.3 1.40 1.46

16 .15 - -.32 - 1.12 2.43 2.64 2.23 1.38 1.43

17 12 - ~-.32 -0.67 1.15 2.37 2.7 2.12]  1.37 1.40

18 .08 - -.32 -.67 1.17 2.44 2.73| 2.0l 1.36 1.36

19 .06 .27 -.33 -.67 1.22 2.53 2.71 1.95 1.36 1.32

20 .33 .24 ~.37 ~.64 1.30 2.53 2.7] 1.9 1.34 1.27

21 .44 .21 -.42 -.62 1.44 2.49 2.73 1.9 1.33 1.25

22 .43 .17 -.46 1.47 2.45 2.80] 1.9 1.33 1.23

23 .34 .13 -.46 1.34 2.45 2.91 1.90f 1.35 1.20

24 .19 .10 -.47 1.51 2.41 2.96 1.89 1.39 1.12

25 .14 .07 -.48 1.70 2.40 2.87 1.86f 1.41 1.00

26 .10 .06 -.47 . -.53 i.a7 2.48 2.79| 1.82( 1.40 .92

27 .02 .04 -.47 -.45 2.01 2.68 2.51 1.78 1.44 .82

28 -.01 .03 - h-0.66 -.39 2.11 2.98 2. 46| 1.76( 1.48 .70

29 -.04 .01 - - -.39 2.16 3.25 2.23| 1.73]  1.48 .56

30 -.02 .00 - - -.38 2.21 3.34 2.17] 1.70| 1.47 .43

31 -.01 - - - -.38 - 3.27 - 1.70} 1.48 -

h Staff-gage reading.
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St. Mary River near Babb, Mont.

Location.- Water-stage recorder, lat. 48°51!', long. 113°25', in NE% sec. 27, T. 36 N.,
. ., 600 feet downstream from diversion dam and head gates of St. Mary Canal on
Blackfeet Indian Reservation and 1 mile east of Babb.

Drainage area.- 278 square miles (including area drained by Swiftcurrent Creek above
point Of diversion into St. Mary Lake since Oct. 1, 1915).

Records avallable.- April 1902 to September 1925, May 1929 to September 1932, October
0 September 1946 (summers only since 1924).

Extremes.- Maximum discharge during year, 2,040 second-feet May 30 (gage height, 5.15
€et]; minimum observed, 2 second-feet (regulated)} Oct. 19.
1902-25, 1929-32, 1934-46: Maximum discharge observed, 7,980 second-feet June
5, 1908 (gage height, 9.4 feet, estimated); minimum observed, that of Oct. 19, 1945.

Remarks.- Records good except those for periods of no gage-height record, which are
Talr. Entire flow of Swiftcurrent Creek below Sherburne Lake Reservoir is diverted
into lower St. Mary Lake above statlon. Records since 1929 do not include flow in
St. Mary Canal, which diverts water from river at left end of dam.

Discharge, in seccnd-feet, water year Octcber 1945 tc Septeamber 1946

D: Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 h70 1,080 1,650 777 471 315
2 a70 1,000{ 1,520 806 450 322
3 ago 932| 1,420 867 437 329
4 alg90 932 1,420 a936 437 329
5 2330 965] 1,520 ag961 450 322
6 a280 1,040 1,700 ag973 458 340
7 alg0 1,080{ 1,740| a968 450 343
8 2180 1,080| 1,650 2968 420 340
9 al50 1,080/ 1,520; 1,000 396 343

10 2140 1,040| 1,380 965 369 329

11 al4o 1,000{ 1,240 932 346 332

12 170 1,000{ 1,200 898 329 329

13 173 1,160/ 1,160 867 312 318

14 173 1,290 1,160 898 296 309

15 188 1,290 1,160 898 286 302

16 130 1,160{ 1,200 836 274 277
17 210 1,080| 1,240 748 280 266

18 240 1,120| 1,290 704 277 246
19 t2 266 1,240| 1,290 649 271 229

20 309 1,240| 1,290 623 260 203

21 388 1,160 1,290 613 25¢ 190

22 454 1,120 1,380 603 251 180

23 377 1,120 1,470 603 254 175

24 462 1,080| 1,470 598 268 182

25 608 1,080| 1,420 578 274 218
26 777 1,160 1,240 558 274 283
27 806 1,380| 1,040 530 299 318
28 965 1,700 932 512 318 271
29 1,000 1,890 836 489 315 268

30 1,080 1,940 777 471 305 365
31 - 1,840 - 480 315 -

Second- Runcff in
Month foct-days | Maximum | Minimum Mean acre-feet

Ootober............iiiiiiiiiiii i

November. . . . P

December........... ... ..o,

70| 356 21,170

932 1,203 73,940
777 1,320 78,560
471 752 46,230
251 335 20,620
175 286 17,000

- - 257,500

The Period...ceieieroenonnmueeeiunnnennn - -

+ Field estimate.

a No gage-height record; discharge computed on basis of records for Lower St. Mary Lake near Babb
and St. Mary Canal at intake, near Babb.

h Computed from staff-gage reading.
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St. Mar-y. River near Kimball, Alberta
(International gaging station)

Location.- Water-stage recorder, lat. 49°04', long. 113°14', in SWi sec. 25, T. 1, R. 25

—W. Tourth meridian, 13 miles southwest of Kimball and 4 miles north of international
boundary. Datum of gage is 3,917 feet above mean sea level {Dominion Water and
Power Bureau levels). Wire-weight gage at site 3 miles downstream used Nov. 15 %o
Mar. 26.

Drainage area.- 497 square miles.

Records avallable.- January 1913 to September 1946. September 1902 to December 1912 at
§1te hall a mile north of international boundary. 1905 to 1912 at site half a mile
downstream published in reports of Department of Mines and Resources, Canada.

Extremes.- Maximum discharge during year, 2,270 second-feet May 29 (gage height, 4.79
Teet]; minimum observed, 49.5 second-feet Feb. 2.

1902-46: Maximum discharge, 18,000 second-feet (estimated) June 5, 1908; minimum,
16 second-feet Nov. 29, 1936.

Remarks.- Records excellent except those for period of ice effect or no gage-height
Tecord, which are fair. Since 1917 St. Mary Canal has diverted water from river near
Babb, Mont., tc North Fork Milk River. Alberta Railway & Irrigation Co.'s canal
diverts from river 2 miles below station. Flow regulated by Sherburne Lake Reservoir
on Swiftcurrent Creek.

Cooperation.- This is one of the international gaging stations maintained jointly by the
Snfﬁ d States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled jointly with the Dominion Water and Power Bureau, Department
of Mines and Rescurces, Canada.

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

., Day] Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 257 315 257 141 1c8 *103 215 1,210 2,010| 1,010 598 443
2 453 323 268 141 *76 110 225 1,140 1,880 1,030 572 438
3 464 356 278 *141 lo4 114 231 1,090 1,820 1,090 558 448
4 470 388 262 141 106 118 288 1,080 1,860 1,160 552 448
5 481 388 247 141 106 117 410 1,130 1,930 1,210 558 434
6 487 392 260 146 106 118 433 1,260| 2,070| 1,210 552 463
T 487 383 273 145 108 122 252 1,280 2,090 1,200 546 479
8 487 a424 248 144 12 128 288 1,260 2,000 1,190 511 468
9 492 h464 223 146 116 133 222 1,260 1,860 1,300 494 468
10 492 a468 210 *149 112 *138 238 1,250 1,740 1,280 479 453
11 4387 a472 198 149 108 144 215 1,230 1,640 1,220 453 453
12 470 h476 194 149 113 149 248 1,260 1,580 1,150 434 453
13 432 a444 189 154 118 160 288 1,460 1,530 1,140 420 443
14 402 | *h4l2 164 160 120 182 292} 1,570{ 1,530| 1,150 401 429
15 383 396 138 149 123 162 300 1,550 1,520 1,140 392 424
16 360 412 130 144 *120 141 323 1,470 1,530 1,070 378 410
17 347 427 *123 138 122 153 340 1,460f 1,590 969 378 396
18 335 *401 *387 137 123 165 383 1,510 1,620 882 378 378
19 134 443 103 136 120 158 420 1,550 1,620 824 374 356
20 106 371 110 132 118 151 479 1,520 1,600 791 365 332
21 94 381 116 128 117 144 535 1,440 1,600 783 352 319
22 h8s 391 120 128 116 136 804 1,400 1,670 759 348 307
23 a84 402 123 128 116 134 540 1,410 1,750 751 352 29z
24 h81 412 124 126 116 *133 598 1,380 1,790 744 383 262
25 349 386 128 123 113 154 744 1,400 1,700 728 392 336
26 380 361 131 122 110 176 908 1,540 1,570 705 383 344
27 318 266 136 120 109 195| 1,030 1,740 1,390 667 438 434
28 311 277 138 118 108 215| 1,120 2,010 1,260 639 463 387
29 296 *266 141 116 - 199 1,130 2,220 1,130 617 443 332
30 289 262 141 114 - 193 1,200 2,220 1,050 598 429 453
31 300 - 141 113 - 196 - 2,130 - 604 434 -
Second- i ini Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October. .. 10,591 492 81 342 21,010
November. . e 11,559 476 262) 385 22,930
December. .. i i i e i e e, 5,399 278 87 174 10,710
Calendar year 1945 ............ e 199,523 3,700 72| 547 395,800
January. . 4,219 160 113 136 8,370
February. 3,144 123 76 112 6,240
March. ... 4,639 215 103 150 9,200
April 14,499 1,200 215 483 28,760
May...... 45,430 2,220 1,080 1,465 90,110
June..... 49,930 2,090 1,050 1,664 99,030
July..... 29,611 1,300 598 955 58,730
August... 13,810 598 348 445 27,390
September 12,082 479 262 403 23,960
Water year 1945-46 ...................... 204,913 2,220 76 561 406,400

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

h Computed from staff-gage reading., -

Note.- Stage-dlscharge relation affected by ice Nov. 14 to Mar. 27.
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St. Mary Canal at intake, near Babb, Mont.
(International gaging station)

Location.- Water-stage recorder, lat. 48°51', long. 113°25', in NWiNEL sec. 27, T. 36 N.,
R. 12 W., 600 feet downstream from intake of canal on Blackfeet“lnaian Reservation
and 1 mile east of Babb.

Records available.- 1918-46 (irrigation seasons only).

Remarks.- Records good. Canal diverts water from west bank of St. Mary River near Babb
and discharges it into North Fork Milk River. This water then flows in the natural
channel of Milk River through Canada and back into Montana where it 1s used for
irrigation in Milk River Valley east of Havre. Some water may be returned to St. Mary
River at Kennedy Creek and St. Mary crossing.

Cooperation.- This station is one of the international gaging stations maintained Jointly
gy The United States and Canada under the Boundery Waters Treaty. The records have
been collected and compiled jointly with the Dominion Water and Power Bureau, De-
partment of Mines and Resources, (Canada.

Discharge, in second-feet, April to November 1946

Day] Apr. May June July Aug. Sept . et . Nov.
1 62 549 662 662 638 648 7.6
2 65 550 658 662 833 664 7.9
3 66 552 654 666 633 667 6.2
4 87 552 654 670 633 667 5.8
5 87 552 662 674 633 667 5.6
6 214 567 677 672 633 669 5.0
7 342 596 875 667 632 669 4.8
8 385 597 674 667 628 669 4.6 1th3.1
9 446 594 670 870 627 669 4.6
10 486 592 672 669 627 667 4.0
1 519 592 669 666 627 667 3.6
12 525 803 667 664 626 667 4.0
13 528 602 669 664 626 664 3.8
14 536 597 667 666 628 662 4.6
15 543 597 669 672 627 662 3.8
16 544 596 670 669 626 659 3.5
17 552 606 672 664 626 658 3.4
18 555 634 669 656 626 653 3.1
19 558 638 670 642 624 648 3.4
20 562 638 672 639 6286 645 3.8
21 572 636 674 640 a7 644 3.8
22 566 634 680 644 627 640 3.8
23 544 633 680 648 628 638 3.5
24 554 633 682 648 632 596 3.1
25 5586 633 680 648 633 480 3.6
26 549 636 677 648 632 348 3.2
27 548 638 669 648 636 248 3.8
28 550 638 666 648 638 242 b3.2
29 552 644 664 646 636 180 b3.2
30 552 658 661 645 636 22.1 b3.0
31 - 669 - 642 638 - b3.0 -
Seoond~ i Runoff in
Month foot-days Maximum Minimum Mean acre-feet
13,168 572 62 439 26,110
18,856 669 549 608 37,400
20,085 682 654 670 39,840
20,386 674 639 658 40,440
19,542 638 624 630 38,760
17,279.1 669 22.1 576 34,270
129.9 7.9 3.0 4.19 258
The period..... ee e e et - - - - 217 .102

+ Result of discharge measurement.

b Stage discharge relation affected by ice.

Note.- Canal not in operation before Apr. 1 or after Sept. 30. Flow Oct. 1-31 1s leakage through
head gates.
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St. Mary Canal at St. Mary crossing, near, Babb, Mont.

(International gaging station)

Location.- Water-stage recorder, lat. 48°57!', long. 113°21!, in NE% sec. 30, T. 37 N.,
R I3W

Records available.- 1918-46 (irrigation seasons only).

Remarks.- Records excellent.

. 500 feet east of outlet of St. Mary River siphon, 9 miles northeast of
Babb, and 10 miles downstream from intake.

Cooperation.- This station is one of the international gaging stations maintalned jolnt-

Yy by the United States and Canada under the Boundary Waters Treaty.

The records

have been collected and compiled jointly with the Dominion Water and Power Bureau.

Department of Mines and Resources, Canada.

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

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 - 498 612 597 555) 589
2 - 496 597 597 552 586
3 - 502 603 599 550 | 592
4 - 502 601 599 550, 592
5 - 503 605 601 550| 590
6 67 514 624 601 552 | 593
7 295 540 620 597 550 | 593
8 317 540 620 599 548 | 593
9 393 540 614 601 546 592
10 419 540 618 599 546 | 592
11 464 540 614 595 548 590
12 467 548 610 592 544 | 592
13 473 554 607 593 544 | 592
14 476 546 612 546 546 | 590
15 487 548 607 599 548 592
16 493 546 610 597 544 | 590
17 494 546 610 592 548 | 586
18 502 578 610 582 548 | 584
19 505 584 610 567 548 | 582
20 512 586 609 563 546{ 582
21 521 584 609 565 550 580
22 523 582 616 563 548 578
23 498 582 616 569 550| 578
24 500 584 620 569 552| 567
25 509 582 618 569 552 | 442
26 505 584 614 565 554 | 361
27 502 588 607 569 557 | 234
28 502 590 607 567 561 | 229
29 503 590 607 563 559} 211
30 502 601 601 563 559 26.5
31 - 612 - 563 561 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre—fest
...... 11,429 67 457 22,670
MAY. ..o e 17,230 612 496 556 34,180
JUDG. . oottt e e 18,328 624 601 611 36,370
JULY .o e 18,087 601 563 583 35,880
August..... ... Lol 17,006 S61 544 551 33,850
September............ ... i, 15,578.5 593 26.5 519 30,900
THEe PETE0G . unueneen covrmneennenecnnnss - - - - 193,800

Note.- Canal not in operation before Apr. 6 or after Sept. 30.
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St. Mary Canal at Hudson Bay divide, near Browning, Mont.

(International gaging station)

Location.- Water-stage recorder, lat. 48°59', long. 113°04!', in sec. 5, T. 37 N., R. 3
~. on Blackfeet Indian Reservation, 3 miles upstream from canal outlet and 30 miles
north of Browning.

Records available.- 1917-46 (irrigation seasons only).

Remarks.- Records excellent except those for periods of no gage-height record, which
T are fair.

Cooperation.- This station is one of the international gaging stations maintained jointly
by the United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled jointly with the Dominion Water and Power Bureau, Department
of Mines and Resources, Canada.

Discharge, in second-feet, April to October 1945

Day] Apr. May June July Aug. Sept. Gct .
1 - 504 605 590 565 546 45.5
2 - 500 605 588 552 563 17.8
3 - 502 603 588 542 575 10.3
4 - 506 594 590 542 573 5.4
5 - 506 594 592 542 573 3.2
6 - 514 [:3% 590 544 577 1.6
7 al74 525 605 590 542 579 .8
8 a310 540 607 590 544 579 4
9 359 544 805 599 542 577 .3
10 408 542 607 588 537 575 .2
11 441 542 601 588 542 575 .2
12 - 453 540 601 586 542 575 .2
13 466 548 599 586 540 573
14 472 5§50 605 588 537 571 .2
15 483 546 594 588 542 575 .2
16 491 546 595 588 537 573 .2
17 489 540 605 586 540 575 2
18 504 554 603 579 537 571 .1
19 506 573 601 569 540 569 2
20 514 577 601 560 5§35 567 .2
21 514 582 599 560 540 560 2
22 521 582 607 554 540 560 -
23 512 584 610 556 540 563 -
24 498 579 614 563 544 560 -
25 504 579 610 563 544 500 -
26 518 577 607 558 540 421 -
27 498 584 599 556 548 295 -
28 5§02 592 596 560 552 229 -
506 586 596 556 546 219 -
30 so8 588 594 556 548 161 -
31 - 601 - 554 544 - -
Second— i Runoff in
Month foot—days Maximum Minimum Mean acre-fest
April T=3C.. i, 11,149 521 174 465 22,110
May..... . 17,133 601 500 553 33,980
June......... 18,075 614 594 602 35,850
July......... . 17,859 599 554 576 z5,420
August.... ..... . 16,828 565 535 543 33,380
September., ........ ceien 15,509 579 161 517 30,760 *
October 1-21. 87.6 45.5 -1 4.17 174
The perlod. ,....... . ... ....ciiiiiine.a.. - - - - 191,700

a No gage-height record; discharge computed on basis of records for St. Mary Canal at St. Mary
crossing and stations on North Fork Milk River.
Note.- Canal not in operation before Apr. 7 or after Oct. 21.
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Swiftcurrent Creek at Many ulacier, Mont.

(International gaging station)

Locatlon.- water-stage recorder, lat. 48°48', long. 113°38!', in sec. 12, T. 35 N., R.
~, at outlet of Swiftcurrent Lake at Many Glacier, Glacier National Park. 14 miles
southwest of Babb

Drainage area.- 31.4 3quare miles.
Records available.- June 1912 to September 1946 iwinter records incomplete)

Extremes.- Maximum discharge during year, 798 second-feet May 29 (gage height, 4.20
€et); minimum daily determined, 13 second-feet Mar. 1.
1912-46: Maximum discharge, 2,250 second-feet June 13, 1937 (gage height, 6.89
{328, backwater from bridge); minimum observed, 9.8 second-feet Mar. 14, 15,

Remarks.- Records good. No diversion or regulation.

Cooperation.- This statlon is one of the international gaging stations maintained
JoIntly by the United States and Canadh under the Boundary Waters Treaty. The records
have been collected and rompiled jointly with the Dominion Water and Power Bureau,
Department of Mines snd Resources, Canada.

Rating tables, water year 1945-46 (gage height, in feet,
and discharge, in second-feet)

Oct. 1 to Nov. 30 Mar. 1 vo Sept. 30
1.8 54 3 155 1.5 12 2.0 83 3.4 493
1.9 71 2.5 211 1.6 20 2.2 130 3.8 636
2.0 88 2.7 270 1.7 32 2.4 183 4.2 798
2.1 107 1.8 47 2.7 270
1.9 64 3.0 363
Discharge. in second-feet, water yea: Ociober 1945 to September 1346
Day| Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 81 240 al3 83 267 454 399 170 83
2 92 189 al3.z a78 . 249 428 425 151 83
3 101 177 13.6 a72 264/ 552+ 406 140 79
4 121 205 al4 abé 320 691 402 135 83
5 116 267 al4.4 a6o 366! 719 380 130 98
6 105 249 al4.8 a54 376 703 354 130; 103
7 101 205 2l5.3 a49 3186 598 341 120} 101
8 96 155 al5.8 44 295 473 326 103 94
9 86 116 alé.3 41 326 454 329 96 87
10 88 81 16.8 39.5 316 480 310 94 87
11 86 81 al7.2 39.5 376 538 316 90 92
12 85 74 al7.6 48.7 527 510 338 94 90
13 83 68 als 64 591 486 351 90 87
14 80 71 al8.5 70 444 496 332 90 81
15 14 81 al9 74 363 447 301 98 79
16 T4 88 al9.5 87 373 393 264 87 75
17 71 92 20 120 524 393 2317 83 72
18 71 88 22.4 151 667 396 220 79 66
19 59 85 27.2 200 493 422 211 79 59
20 59 81 27.2 292 389 447 211 79 64
21 57 74 27.2 276 402 490 217 83 52
22 57 71 24.8 223 527 510 223 87 59
23 56 78 24.8 178 454 470 217 80 52
24 48.9 78 22.4 178 396 393 197 96 48.7
25 64 74 20 237 534 332 178 105 47
26 83 71 27.2 341 715 289 175 98 56
94 T4 61 354 764 261 175 101 66
28 88 71 105 301 748 237 170 101 68
29 81 68 130 282 769 264 170 90 64
30| 130 64 110 298 632 373 170 831 61
31} 223 - 94 - 520 - 178 83| -
Second— . Per Runoff
Nonth o Maximum | Minimum Mean square
foot-days gne Inches | Acre-feet
October ...........coioiininnn. 223 48.9 87.4 2.78 3.20 5,380
November 267 64 114 3.63 4.05 6,780
December - - - - - -
Calendar year ......... - I R T T
January ........ . - A B A e
February . - - - - - - -
March .......... <1,000.2 130 13 32.3 1.03 1.19 1,980
April .......... .. . 4,400.7 354 39.5 147 4.68 5.22 8,730
May ............ . 14,303 769 249 461 14.7 16.94 28,370
June ........... . 13,699 719 2317 457 14.6 16.23 27,170
July ........... . 8,523 425 170 275 8.76 10.10 16,910
August ......... . . 3,155 170 79 102 3.25 3.75 6,260
September 2,236.7 103 47 74.6 2.38 2.65 4,440
Water year .......... - - - - - - -

a No gage-height record; discharge Interpolated or extrapolated.
Note.- Discharge computed from staff-gage readings Nov. 7-30, Mar, 3, 10, Mar. 17 to Apr. l.

846681 O - 49 - 3
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Sherburne Lake Reservoir at Sherburne, Mont.

(International gaging station)

Locaklon.- Water-stage recorder, lat. 48°50', long. 113°31', in sec. 35, T. 36 N., R. 15
T, In gatehouse at Sherburne Lake Dam on Swiftcurrent Creek, 6 miles southwest of Babb.
Datum of gage 1s 4,700.0 feet above mean sea level. Gage helghts have been reduced to
elevations above mean sea level.
Drainage area.- 64 square miles.
Records avallable.- May to June 1915, May 1917 to September 1918, June 1921 to September

Extremes.- Maximum contents during year, 61,148 acre-feet July 14 (elevation, 4,785.03
e6tJ; minimum observed, 2,732 acre-feet Oct. 11 (elevation, 4,731.85 feet).

1915, 1917-18, 1921-46: Maximum contents, that of July 14, 1946; no usable contents
at times.

Remarks .- Reservoir is formed on natural lake by earth-fill dam completed in 1921, storage
Began in 1919. Capaclty, 66,100 acre-feet between elevations 4,726 feet (6 feet above
lowest outlet gate sill) and 4,788 feet (spillway crest}. Stream bed above gates
prevents withdrawal of storage to sill elevation. Dead storage negligible. Figures
given herein represent usable contents, Water 1is used for irrigation on Milk River
proJect of Bureau of Reclamation. -

Cooperation.- This station is one of the international gaging stations maintained Jointly
%y the United States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled jointly with the Dominion Water & Power Bureau, Department of
Mines and Resources, Canada.

Contents at 12 p.m., in acre-feet, water year October 1945 to September 1946
-

Oot. Nov. Deo. Jan. Feb. Mar. Apr. May Juue July Aug. Sept.

3,087 | 4,978 14,045 | 16,962 | 18,440 | 20,340 | 24,547} 10,479 35,420 | 59,332 | 53,675 | 25,866
3,056 5,643 14,198 | 17,043 | 18,520 | 20,400 | 24,880 10,397 | 36,416 | 59,706 | 53,075 | 24,860
3,043| 6,471 | 14,333 | 17,079 | 18,590 | 20,450 | 24,690| 10,421 37,686 | 59,944 | 52,344 | 23,722
3,006 7,495 | 14,432 | 17,142 | 18,680 | 20,510 | 23,887 10,626 | 39,376 60,114 | 51,496 | 22,600
2,981 | 8,446 14,522 | 17,205 | 18,754 | 20,570 | 23,128{ 10,956 | 41,105} 60,250 | 50,605 | 21,600

2,981| 9,396 [ 14,621 [ 17,268 | 18,835 | 20,630 | 22,350( 11,180 42,964 | 60,335 | 49,750 | 20,660
2,981 10,093 | 14,729 | 17,322 | 18,916 | 20,690 | 21,570 | 11,244 | 44,330 | 60,420 | 48,805 | 19,680
2,870 10,487 | 14,819 | 17,394 [ 19,006 [ 20,740 | 20,790 11,188 45,225 | 60,505 | 47,905 | 18,790
2,785 10,740 | 14,918 | 17,466 | 19,105 | 20,790 | 19,960 | 11,284 | 46,438 | 60,641 | 47,020 | 17,800
2,743 | 10,932 | 15,017 | 17,529 | 19,195 [ 20,850 | 19,105 11,468 47,500 | 60,641 | 46,102 | 16,863

3,087} 11,084 | 15,107 { 17,601 | 19,285 | 20,910 | 18,240| 11,932 | 48,970 | 60,760 | 45,170 | 15,800
3,366 | 11,236 | 15,215 | 17,882 | 19,339 | 20,970 | 17,385|.12,588 | 50,245 | 60,981 | 44,225 | 14,873
3,576 11,364 | 15,305 | 17,750 | 19,393 | 21,030 | 16,650 13,624 | 51,496 | 61,100 | 43,342 | 13,840
3,817 11,476 | 15,422 | 17,830 | 19,438 | 21,080 | 15,820| 14,288 52,888 | 61,083 | 42,431 | 12,885
3,960 | 11,636 | 15,548 | 17,910 | 19,483 | 21,140 | 15,134 14,891 | 53,780 | 61,049 | 41,573 { 11,892

4,137 11,828 15,674 | 17,990 | 19,528 | 21,200 | 14,540 15,638 | 54,230 | 60,981 | 40,676 | 10,956
4,3781 11,980 | 15,800 | 18,080 | 19,573 | 21,260 | 14,027 16,750 | 54,708 | 60,981 | 39,792 | 10,069
4,572{ 12,124 } 15,940 | 18,110 | 19,620 | 21,320 | 13,5672| 18,23C| 55,108 | 60,862 | 38,830 | 9,170
3,9401 12,276} 16,080 | 18,120 | 19,670 | 21,380 { 13,488} 19,195| 55,620 | 60,607 } 37,855 | 8,325
2,870 | 12,426 | 16,240 | 18,140 | 19,720 | 21,440 | 13,480 19,860 56,212 | 60,318 | 36,920 | 7,116

b e
gwgdm NAUV- OOWEOIN RN+ z

21| 2,938| 12,588 16,310 | 18,160 | 19,790 { 21,520 | 13,344 | 20,540 56,900 | 59,842 | 36,031 | 6,014
22| 3,118| 12,741 16,380 | 18,170 | 19,870 | 21,600 | 13,065 21,600} 57,524 | 59,400 | 35,017 | 5,086
23| 3,242 12,903 | 16,460 | 18,190 | 19,940 | 21,700 | 12,525} 22,470 57,887 | 58,890 | 33,988 | 4,378
24| 3,366 13,047 | 16,500 | 18,200 } 20,010 | 21,830 | 11,988} 23,304 | 58,176 | 58,380 | 33,139 | 3,914
25] 3,492| 13,2081 16,570 | 18,210 | 20,090 | 22,020 | 11,620] 24,459 58,295 | 57,785 | 32,276 | 3,661

26| 3,622( 13,344 | 16,590 | 18,220 | 20,160 { 22,270 | 11,532} 26,053} 58,363{ 57,188 | 31,334 | 3,486
27| 3,752 13,496 16,620 | 18,240 | 20,240 | 22,580 { 11,388| 27,912} 58,380 | 5€,644 | 30,652 { 3,397
28| 3,882| 13,616 16,700 | 18,260 | 20,300 | 22,952 | 11,100| 30,000 | 58,465 | 56,042 } 29,796 | 3,397

29| 4,018 13,760 16,770 | 18,280 - 23,392 | 10,852 | 31,784 | 58,567 | 55,492 | 28,924 | 3,544
30| 4,150( 13,896 | 16,818 | 18,310 - 23,865 | 10,675| 33,238| 58,941 | 54,932 | 27,989 | 3,687
31| 4,445 - 16,899 | 18,350 - 24,250 - 34,372 - 54,320 | 26,966 -

Monthly elevation and contents, water year October 1945 to September 1946

5 Change 1n contents
Elevation Contents
Date during month
(feet)t | {acre-feet) (acre-feet)
Sept.30. 4,732.48 3,118 -
Oct. 31.... 4,734.53 4,445 +1,327
Nov., 30...0cunnnnns . 4,746.87 13,896 +9,451
Dec. 3liuiiucinnrnnannnnnns 4,750.11 16,899 © +3,003
Calendar year 1945....... - - -756
Jan. 3l...iiiiieiienieenens 4,751.65 18,350 ® 41,451
Feb. 28..... . Ceees 4,753.70 20,300 +1,950
4,757.50 24,250 +3,950
4,742.97 10,675 ~13,575
4,766.56 34,372 +23,897
4,783.73 58,941 +24,569
4,780.88 54,320 ~4,621
4,760.06 26,966 ~-27,354
4,733.38 3,687 ~-23,279
Water year 1345-46....... - - +569

t Elevation at 12 p.m.

Note.- Contents computed from graph based on dally gage readings Oct. 1-22,
Mar. 31 to Apr. 11, Sept. 23-30, and from graph based on weekly gage readings
Oct. 23 to Mar. 30.
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Swiftcurrent Creek at Sherburne, Mont.
(International gaging station)

Location.- Water-stage recorder, lat. 48°50!', long. 113°31', in sec. 35, T. 36 N., R.
~, 800 feet downstream from spillway of Sherburne Lake Dam at Sherburne.

Drainage area.- 64 square miles.
Records avallable.- July 1912 to September 1946 (winter records incomplete).

Extremes.- Maximum discharge during year, 689 second-feet Sept. 3 (gage height, 4.87
€6t minimum determined, 0.1 second-foot (field estimate) Nov. 19.

1912-46: Maximum discharge, 2,280 second-feet June 17, 1916 (gage height, 7.83
feet); no flow at times when gates in dam were closed.

Remarks.- Records excellent except those below 2 second-feet and those for periods of
nc;'%a"ige-height record, which are fair. No diversion. Flow regulated by dam above
station.

Cooperation.- This station is one of the international gaging stations maintained joint-
‘I7y by the United States and Canada under the Boundary Waters Treaty. The records
have been collected and compiled jointly with the Dominion Water and Power Bureau,
Department of Mines and Resources, Canada.

Rating tables, water year 1945-46 (gage height, in feet,
and discharge, in second-feet)

Oct. 1 to Nov. 12 Apr. 12 to Sept. 30

0.4 0.2 1.2 7.7 2.2 62 1.5 17.0 2.0 53 3.5 276

.5 .4 1.4 13 2.6 116 1.6 22.5 2.2 72 4.0 401

.6 .6 1.6 20 3.0 183 1.7  29.0 2.6 119 4.5 552

.8 1.1 1.8 29 3.5 285 1.8 36,0 3.0 180 4.9 701

1.0 3.5 2.00 42 3.9 385
Discharge, in second-feet, water year October 1945 {0 September 1946
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1] 121 0.4 - a0.2 464| 114 311 500 658
2 143 .3 a.2 418 115 330 497 674
3| 150 .3 a276 393| 115 418 529 878
4| 151 .3 a552 379( 116 421 573 674
5| 165 .3 a552 409| 118 414 602 870
6| 163 .3 : a552 4641 120 382 594 654
7| 137 .4 a552 467| 1e2 382 576 643
8| 138 « 3 a552 458} 122 382 566 832
9| 137 .3 a552 421 123 382 570 817
10| 127 .3 ab52 379 94 348 591 624
11 99 .3 a552 369 33.2 313 556 620
12 1.4 .3 h552 351 33.9 316 552 609
13 1.3 - a552 361 33.9 379 549 806
14 1.0 - a549 309 33.9 401 542 624
15 .8 - a545 242 119 412 539 602
16 .8 - h545 194 | 272 309 556 580
17 .9 - a536 199| 309 283 556 559
18 .8 - a504 2041 309 319 570 536
19| 236 t.1 479 210| 311 364 566 519
20| 372 - 485 211} 309 404 562 519
21| 228 - 500 213 | 311 452 562 516
22| 114 - 507 190 | 375 491 580 522
23 .8 - 529 169 | 441 488 609 479
24 .8 - 584 170 | 438 488 606 385
25 -8 - 576 172 | 366 488 598 281
26 -7 - 587 133 | 311 485 594 263
27 -7 - 591 105 | 311 482 587 183
28 -7 - 580 107 | 311 482 580 108
29 .7 - 566 110§ 311 482 573 20.8
30 -7 - 532 111§ 311 491 598 20.8

31 .5 - - 114 - 500 851 -
Second- Runoff in
Menth foot-days Maximum Minimum Mean acre-fest

.. . . 35,080
September. ... ... ... .. ... i i 15,076.6 678 20.8 503 29,900

Water year ... ..ol - - -

+ Fleld estimate of discharge.

a No gage-height record; discharge computed on basis of observer's notes and change in elevation of
Sherburne Reservolr.

h Computed from staff-gage reading.
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Otter Tail River near Detroit Lakes, Minn.

Location.- Water-stage recorder and concrete control, lat. 46°50', long. 95°421, in
Sec."23, T. 139 N., R. 40 W., 5 miles downstream rrom Height of Land Lake and 7% miles
east of city of Detroit Lakes.

Drainage area.- 270 square miles.
Recurds available.- March 1937 tc September 1946.

Extremes.- Maximum discharge during year, 190 second-feet July 20-22, maximum gage
eIght, 5.19 feet Mar. 9 (backwater from ice); minimum discharge, 7.8 second-feet
Sept. 7-9 (gage height, 2.94 feet).
1937-46: Maximum daily discharge, 368 second-feet June 26, 1943; minimum daily,
0.1 secund-foot Mar. 23, 1940. -

Remarks .- Records good except those for periods of ice effect, which are fair. Flow
partly regulated by dams cf Minnesota Department of Conservation on several lakes
above station.

Rating table, water year 1945-46, except period of ice effect
gage height, in feet, and discharge, in second-feet)

2.9 6.5 3.3 27 4.0 133
3.0 10 3.4 36 4.2 178
3.1 1S 3.6 83 4.3 200
3.2 21 3.8 94

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

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 66 83 46 34 30 42 109 141 107 125 150 15
2 66 80 48 32 28 48 111 141 102 123 144 12
3 66 57 45 34 30 50 127 139 102 123 133 10

4 66 59 45 36 32 46 131 139 100 127 127 9.0

5 66 59 45 40 36 44 135 137 26 131 119 8.6

6 72 80 45 42 38 42 1392 133 104 146 113 8.2

7 78 62 45 42 38 42 139 133 105 169 105 7.8

8 80 60 46 45 36 40 139 131 286 163 98 7.8

9 80 55 44 46 36 36 141 131 96 161 91 9.4
10 80 55 42 *44 38 36 141 125 96 156 89 13
11 76 60 36 41 40 38 139 125 94 154 83 12
12 76 60 36 40 38 40 139 125 91 152 75 11
13 76 83 38 40 36 *40 141 125 83 152 70 11
14 76 83 40 36 *38 44 141 123 68 152 69 11
15 75 62 38 34 40 59 146 121 64 152 €8 11
16 74 80 36 34 42 80 144 119 68 152 63 11
17 72 60 34 36 42 59 141 121 68 150 60 10
18 70 59 32 36 46 63 144 121 68 169 56 12
19 [:3:] 57 32 34 46 682 144 119 64 186 52 14
20 69 57 34 32 44 60 144 119 72 188 49 14
21 89 56 34 30 486 44 141 117 74 190 48 12
22 69 56 32 32 46 50 148 119 66 188 49 17
23 89 S7 30 34 46 89 144 125 64 186 50 17
24 69 50 32 34 42 98 144 123 80 186 46 17
25 66 SO 34 34 40 100 144 118 86 183 4z 16
26 64 49 34 32 40 100 144 115 98 178 39 14
27 64 49 34 32 36 102 139 111, 144 174 41 12
28 63 49 34 34 38 102 139 105 146 169 37 11
63 48 36 36 - 102 144 105 135 167 34 11

30 62 46 28 36 - 100 144 105 129 163 30 9.8

31 82 - 38 32 - 107 - 111 - 156 21 -

- n

Month rﬁzggg:ys Uexiounm | Minimum Mean ::nrgfgeét

October. ... ... i i i i 2,173 80 62 70.1 4,310

November SN 1,701 63 46 56.7 3,370

December 1,180 48 30 38.1 2,340

Calendar year 1945 ...................... 28,096 198 15 77.0 55,720

January.... 1,124 46 30 36.3 2,230

1,088 46 28 38.9 2,160

1,945 107 36 62.7 3,860

4,166 148 109 139 8,260

3,823 141 105 123 7,580

2,746 146 60 91.5 5,450

4,971 190 123 180 9,860

2,251 150 21 72.6 4,460

354.6 17 7.8 11.8 703

Water yoar 1945-468 ...................... 27,522.8 190 7.8 75.4 54,580

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 9, 10, Dec. 9 to Jan. 5, Jan. 7, Jan. 13 to
Mapr. 11.
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Otter Tail River below Pelican River, near Fergus Falls, Minn.

Location.- Water-stage recorder, lat. 46°13'45", long. 96°07'00", in SWi sec. 20, T.
2°N., R. 43 W., 500 feet downstream from Dayton Hollow Dam, 5 miles downstream
from Pelican River, and 5 mlles southwest of city of Fergus Falls. Datum of gage
is 1,069.95 feet above mean sea level. adjuetment of 1912 (levels by Corps of
Engineers, War Department.

Drainage area.- 1,810 square miles.

Records available.- November 1933 to September 1946. October 1930 to November 1934 at
51te. 4 miTeS downstream.

Average discharge.- 14 years (1931-32, 1933-46), 172 seccnd-feet.

Extremes.- Maximum daily discharge during year, 752 second-feet July 20; maximum gage
eIght, 4.21 feet Aug. 29 (backwater from aquatic growth): minimum discharge,
11 second-feet Oct. 6 (gage height, 1.08 feet); minimum daily, 34 second-feet Feb. 12.
1930-46: Maximum discharge, 1,200 second-feet June 4, 1944; minlmum, 1.0 second-
foot May 2, 1934, Sept. 30, 1935; minimum daily, 1.6 second-feet Feb. 7, 1937.

Remarks.- Records good except those for periods of ice effect or shifting control, which
are rair. Flow completely regulated by power plants upstream.

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

Day] Oct. Nov. Dec. Jan. Feb. Mar. Ap?. May June July Aug. Sept.
1 223 280 292 205 118 *175 430 554 479 425 876 470
2 198 298 287 223 118 228 418 548 472 444 640 499
3 199 262 251 209 121 209 480 556 336 468 701 509
4 195 254 281 214 124 202 374 585 369 467 676 502
5 181 282 280 222 201 220 491 590 425 502 650 503
6 196 283| 273 217 269 213 538 610 424 585 650 503
7 186 281 277 183 204 208 511 630 369 701 676 493
8 200 289 289 234 131 203 586 590 407 676 676 499
9 188 258 209 *200 124 201 497 620 433 676 645 497
10 228 248 197 178 122 210 508 615 373 650 610 505
11 200 267 200 153 145 209 509 580 404 580 640 562
12 208 287 196 224 34 222 518 585 382 550 625 499
13 232 307 174 232 *103 303 508 585 374 540 635 v 515
14 227 277 192 213 114 359 536 560 343 635 645 546
15 265 298 237 192 139 456 551 595 390 610 650 527
16 259 298 252 171 110 396 500 595 245 595 850 527
17 280 305 206 176 123 462 517 595 414 600 625 525
18 295 332 229 234 166 528 422 595 253 676 635 467
19 241 276 266 172 112 615 550 558 352 726 605 580
20 256 302 211 218 163 635 539 560 274 752 595 458
21 283 285 213 168 193 585 538 562 323 701 537 497
22 244 178 229 194 191 585 609 545 311 676 531 536
23 255 284 157 19¢ 126 501 503 589 318 701 540 533
24 259 282 217 184 190 416 543 556 283 676 542 525
25 295 230 190 205 119 392 536 567 395 645 541 541
26 208 183 188 187 211 352 532 559 280 625 540 548
27 234 221 198 170 168 376 531 552 362 625 539 546
28 287 251 199 162 159 412 537 534 295 676 538 525
29 308 239 205 163 - 457 542 499 455 |. 726 550 521
30 256 272 197 165 - 380 558 490 511 676 590 384
31 249 - 222 152 - 452 - 479 - 676 575 -
Month rosoond- | Maxtmum | Miniwunm Mean | Rumeff in

October....... 7,335 308 181 237 14,550
November 8,109 332 178 270 16,080
December. . . 7,014 292 157 226 13,910
Calendar year 1945 142,320 829 89 390 282,300
6,019 234 152 194 11,940

4,098 269 34 146 8,130

11,162 635 175 360 22,140

15,412 609 374 514 30,570

17,638 630 479 569 34,980

11,051 511 245 368 21,920

19,261 752 425 621 38,200

18,928 701 §31 611 37,540

15,342 580 384 511 30,430

Water year 1945-46 ...................... 141,369 752 3¢ 387 280,400

¥ Winter discharge measurement made on Ghis day.

Note.- No gage-height record Jan. 9-20, Mar. 28 to Apr. 4; discharge comvuted on basis of power-
plant records. Stage -discharge relatlon affected by ice Jan. 5, 6, Jan. 21 to Mar. 1. Shifting-
control methol used Apr. 20 to Sept. 30.
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Red River of the North at Wahpeton, N. Dak.

Location.- Chain gage, lat. 46°15155%, long. 96°35'40", in NEZ sec. 8, T. 132 N., R. 47
., at Wahpeton, 800 feet downstream from confluence of Bois de Sioux and Qtter Tail
Rivers. Datum of gage is 942.97 feet above mean sea level, datum of 1929.

Drainage area.- 4,010 square miles.

Records available.- April 1942 to September 1946.

Extremes.- Maximum ‘dischar
helght, 9.74 feet); minimum d
height observed, 3.18 feet Feb. 16. .

Maximum daily discharge, 5,000 second-feet Apr. 2-6, 1943; maximum gage

height, 14.75 feet Apr. 2, 1943, from floodmark (backwater from ice); minimum daily

discharge, that of Feb, 16, 1945.

Remarks.- Records
which are fair.

1942-46:

ge observed during year, 3,110 second-feet Mar. 22 (gage
ally, 66 second-feet Feb. 16 (regulated); minimum gage

good except those for periods of ice effect or no gage-height record,
Gage read once or twice daily.

Flow regulated by Lake Traverse

Reservoir and by several power plants on Otter Tail River.

Ratin? tables, water year 1945-46,
&

except period of ice effect

age helght, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 15 Mar. 16 to Sept. 30
2.6 61 3.5 166 4.0 297 6.0 1,100
2.9 85 3.9 253 4.5 452 8.0 2,060
3.2 118 4.3 371 5.0 656 9.6 3,020
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| 1s3| e 277 183 13| 18s5|  ees| 718 as| szl 561
2 198 258 294 *193 112 *189 682 578 434 482 718 505
3 208 269 *283 200 124 177 669 553 452 459 709 452
4 200 az265 278 200 122 176 643 865 404 452 722 459
5 193 261 272 204 125 185 682 70¢ 336 485 687 467
6 187 275 283| 224 al3o 187 1,030 748 382 497 696 474
7 174 277 292 191 al40 1871 1,420 700 410 630 647 474
8 189 261 256 193 al50 176] 1,430 674 384 691 652 485
9 204 140 193 177 al60 177| 1,510 652 381 779 665 505
10 177 198 210 196 al40 187 1,410 603 384 778 660 497
1, 179 208 193| 193 117 185| 1,400 643 397 775 621 489
12 200 309 196 181 122 189 1,400 647 378 775 595 528
13 200 361 193 193 122 196 1,390 603 384 687 616 501
14| a212 327 198 191 131 191 1,340 603 344 700 612 493
15 224 294 189, 202 79 210 1,340 595 353 665 660 528
16 233 309 215 200 66 305 1,380 603 341 700 647 512
17 253 321 219 176 88 362| 1,300 612 308 691 647 489
18 246 333 230 166 113 431 | 1,320 608 336 718 638 497
19 261 292 210 170 119 788 1,260 612 305 731 608 505
20 266 280 219 224 117} 1,79 1,300 586 319 819 582 524
21| a2s54 292 224 176 125| 2,580{ 1,300 569 336 823 578 497
22 243 166 210 202 126] 3,030 1,300 569 316 949 528 463
23 253 *174 230 193 137| 2,520{ 1,330 561 324 926 508 508
24 246 174 210 193 ald6| 2,110| 1,160 586 319 922 493 520
25 246 187 177 183 155| 1,900 877 582 319 895 512 497
26 266 283 *196 189 155 1,640 846 582 410 836 505 536
27 243 277 189 202 159 | *1,390 806 561 347 797 528 512
28 221 250 176 183 155| 1,180 770 553 347 744 528 528
29| %243 256 187 *183 - 1,040 735 520 344 731 512 528
30 283 269 189 *157 - 904 735 482 356 753 505 505
31 272 - 183 16¢ - 748 - 467 - 779 536 -
Seoond- 4 mum 3 Runoff in
Month foot—days | Mex Minimum Mean acre-feet
Ootober...... ..o it 6,957 283 174 224 13,800
November. . 7,804 361 140 260 15,480
T T 6,868 294 176 222 13,620
Calendar year 1945 189,10¢ |# 3,740 94 518| 375,100
January. .. 5,882 224 157 190 11,670
February. . 3,569 160 66 127 7,080
March. . 25,515 3,030 176 823 50,610
April. 33,408 1,510 643 1,114 66,260
May. ... 18,739 748 467 604 37,170
Juae. . . 10,875 452 305 362 21,570
July.. 22,198 949 452 716 44,030
August... 18,846 731 493 608 37,380
September........ ... ... ... ... ... .. 15,039 561 452 501 29,830
Water year 1945-46 ... ..............c.... 175,700 3,030 66 481 348,500

* Winter discharge measurement made on this day.

a No gage-height record; dischar
tall River near Fergus Falls, Minn.

ge computed on basis of records

for station at Fargo, and Otter-

Note.- Stage-discharge relation affected by ice Nov. 21 to Mar. 21.



RED RIVER OF THE NORTH BASIN

Red River of the North at Fargo, N. Dak.

27

Location.- Staff gage, lat. 46°52'10", long. 96°47'00", in sec. 7, T. 139 N., R. 48 W.,
JuST Upstream from Island Park Dam in Fargo and 10 miles upstream from Sheyenne River.

Datum of gage 1s 870.00 feet above mean sea level, adjustment of 1912.

Drainage area.- 6,800 square miles.
Retords avallable.- May 1901 to September 1946.
Average discharge.- 44 years (1902-46), 451 second-feet (unadJusted).
EXtremes.- Maximum discharge during year, 5,970 second-feet Mar. 27 (gage height, 17.13

eetT;
1901-46:

minimum, 76 second-feet Feb. 19 (gage height, 7.66 feet).
Maximum discharge, 18,000 second-feet Apr, 7, 1943 (gage height, 28.40

feet); no flow for many days in each year during period 1932-41.
Maximum stage known, 40.1 feet Apr. 7, 1897, U. S. Weather Bureau gage, datum of
which is 863.5 feet above mean sea level, adjustment of 1912.
Flow partly regulated by several
TaKes in Otter Tail River Basin and municipal pools created by dams in channel of Red

Remarks.- Records good.

River.

Gage read once or twice daily.

Figures of dally discharge do not include diversion by city of Fargo.

Rating table, water year 1945-46 (gage helght, in feet, and discharge,
in second-feet

(Shifting-control method used Dec. 8 to Mar. 12)
7.7 94 9.0 605 1z.0 3,200
8.0 177 9.5 920 13.0 3,760
8.3 279 10.0 1,330 15.0 4,640
8.8 407 11.0 2,360 17.0 5,880

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

Day| Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
L J
1 186 264 264 183 151 151 | 1,450 795 527 435 726 507
2 180 279 272 186 157 160| 1,210 782 497 407 745 522
3 186 264 275 192 148 165 1,130 757 497 507 702 542
4 189 257 275 196 131 177| 1,060 673 492 532 679 512
5 205 260 272 196 123 183| 1,020 627 483 502 673 468
3 199 279 295 205 alz3 183| 1,040 685, 464 497 655 454
7 202 268 295 218 123 189 1,140 708 468 552 661 464
8 192 260 291 211 99 189 1,470 708 412 573 650 473
9 189 246 260 202 97 189 1,770 696 445 644 605 483
10 186 186 218 199 85 192| 1,800 673 416 702 805 502
11 186 151 218 199 85 196| 1,820 650, 407 763 627 502
12 189 180 215 202 92 215| 1,720 633, 407 782 618 502
13 177 239 208 189 99 228| 1,660 639 407 763 589 492
14 180 253 202 186 104 239| 1,590 639 394 745 578 522
15 196 291 199 192 104 272 1,570 627 402 720 616 532
16 205 332 al99 192 104 323| 1,520 616 384 673 616 502
17 218 328 199 199 107 407 1,490 616 380 661 616 502
18 225 295  alsg 192 94 507| 1,490 616 362 685 605 502
19 238 299 174 183 80 726| 1,430 6217 353 708 616 532
20 246 275 189 177 80| 1,000| 1,430 627 353 739 594 512
21 257 264 186 168 89| 1,960| 1,350 622 376 842 584 502
22 268 211 192 171 02| 2,770 1,390 600, 376 849 589 512
23 257 171]  alses 174 112| 3,460 1,390 589 353 836 563 512
24 253 157 199 174 120| 4,100| 1,350 584 345 906 532 483
25 246 180 192 174 126 4,620| 1,360 584 358 935 502 492
26 253 211 192 174 134 | 5,180 1,220 594 376 927 502 517
27 253 215 180 168 142| 5,880 979 589 502 892 502 512
28 253 257 186 180 148| 5,400 877 584 502 842 502 512
29 260 295 189 174 - | 4,160 863 557 445 795 502 517
30 246 279 189 174 - 2,820 836 573 430 745 512 527
31 246 - 196 162 - 1,820 - 563 - 714 502 -
b _ AdJusted for
Month served D;zgg diversion
Socond~ R Runoff in | (acre- |Runoff in
foot-days| Maximum |Minimun| Mean acre-feet |feet)t |acre-feet| Me&n
October...........ouu.. 6,767 268 177 218 13,420 273 13,690 223
November. et 7,446 332 151 248 14,770 261 15,030 253
December............... 6,802 295 174 219 13,490 274 13,760 224
Calendar year 1945 267,290 7,650 89 732 530,200 2,780 | 532,900 736
January. 5,792 218 162 187 11,490 263 11,750 191
February 3,159 157 80 113 6,270 237 6,510 117
March. . 48,061 5,880 151| 1,550 95,330 256 95,590 1,555
April 40,425 1,820 836| 1,348 80,180 256 80,440 1,352
May. . 19,833 795 557 640 39,340 283 39,620 644
June 12,613 527 345 420 25,020 298 25,320 42
July. 21,873 935 407 706 43,380 419 | 43,800 712
August. . 18,566 745 502 599 36,830 407 37,240 606
September, 15,113 542 454 504 29,980 327 30,310 509
Water year 1945-46 206,450 5,880 80 566 408,500 3,550 | 413,100 571

t Diversion by clty of Fargo pumping plant.
a No gage-helight record; discharge interpolated.
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Red River of the North at Halstad, Minn.

Location.- Wire-weight gage, lat. 47°21', long. 96°51', on line between secs. 24 and 25,
R. 49 W., at highway bridge half a mile west of Halstad and 21 miles
Eelow Wild Rice River. Datum of gage is 826.65 feet above mean sea level datum of
929

Drainage area,- 21,800 square miles (includes 3,940 square miles in closed Devils Lake
""Basgn}.

Records avallable.- March 1936 to June 1937 (no winter records); April 1942 to September
Tagmentary) .
Extremes.- Maximum discharge during season, about 10,000 second-feet on Mar. 29 or 30
gage height, 19.5 t 0.5 feet, from floodmark) minimun not determined.
1936-37, 1942-46: Maximum discharge observed 21,800 second-feet Apr. 11, 1943
(gage height 31.31 feet); minimum observed, 5.4 second-feet Oct. 8, 9, 12- 14 1936.

Remarks. - Records good. Gage read once daily during high stages.

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 75440 1,750} 1,180 al,100
2 6,310 1,690 al, 130"31,300
3 5,240 1,630 1,080 1,350
4 4,370 1,580 1,080 - 610
5 3,830] al,520 1,050 -
6 3,730 1,460 995 -
T a4,420 1,440 963 .
8 5,110 1,510 939 -
9 5,440| 1,570 a936 -
10 5,350 1,570 932 -
11 5,140 1,570 1,000 -
12 4,870| al,520 991 -
13 4,580 1,480 928 -
14 a4,240 1,450 873 -
15 3,910 1,430 850 ~
16 3,620 1,400 ag3l -
17 3,360 1,370 812 -
18 3,140 1,350 790 -
19 2,970 | al,340 764 -
20 i 2,860 1,340 753 -
21 a2,780 1,340 746 -
22 2,650 1,330 735 -
23 2,550 1,330 a744 -
24 2,490 1,310 753 -
25 2,450 1,270 775 -
26 2,410 1,260 753 -
27 2,350 1,240 812 -
28 az,140 1,220 683 -
29 1,940 1,190 669 -
30 1,820( 1,160 2850 -
31 8,610 -4 1,160 - - ~
cond~ Runoff in
Month rfgt_da” Maximue | Minimum Nean | SunOtf ot
October. ... e
November. . . . . ..

December

113,490 7,440 1,820 3,783 225,100
1,1

43,780 1,750 60 1,412 86,840
26,377 1,180 669 879 52,320

Water year . . .....eeeiiaeiao..n - - - - -

a No gage-helght record; discharge interpolated or compUted on basis of records for stations at
Fargo and at Grand Forks.
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Red River of the North at Grand Forks, N. Dak.

Locatlon.- Water-stage recorder, lat. 47°56'26", long. 97°02'47", in SEMNEL sec. 33, T.
T52N., R. 50 W., in Grand Forks, 2 miles downstream from Red Lake River. Auxiliary
staff gage 3% miles downstream from recorder. Datum of each gage is 778.42 feet
above mean sea level, datum of 1929.

Drainage area.- 30,100 square miles (includes 3,940 square miles in closed Devils Lake

sIn).
Records available.- May 1901 to September 1946 in reports of Geological Survey. April
6 November 1912 in report of Minnesota State Drainage Commission.

Average discharge.- 64 years, 2,165 second-feet.

EXtremes.- Maximum discharge during year, 22,000 second-feet Mar. 27; maximum gage height,
33.23 feet Mar. 28; minimum daily discharge, 685 second-feet Feb. 17; minimum gage
height, 4.47 feet Sept. 10.

1882-1946: Maximum discharge observed, 43,000 second-feet Apr. 10, 1897 (gage
helght, 50.2 feet), from rating curve extended above 32,000 second-feet; minimum,
2.4 second-feet Feb. 3-5, 12, 14, 16-19, 1937 (caused by unusual regulatiocn during
repair of dam at Grand Forks). 4

Remarks.- Records good except those for Nov. 9 to Dec. 15, Mar. 15-25, which are fair.

Rating tables, water year 1945-46, except periods of ice effect
or rapidly changing stage
{gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 25 Mar. 25 to Sept. 30
3.7 684 4.5 1,020 14.0 6,150
5.0 1,130 6.0 1,600 22.0 12,000
6.0 1,520 8.0 2,510 30.0 18,700
7.0 1,940 10.0 3,580 33.2 21,900
Discharge, in seoond-feet, wster year October 1945 to September 1946
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,880 1,630 | 1,100 830 200 780{ k19,100} k4,190| 2,660( k2,830 1,460 1,100
2| 1,890 1,810 1,140 795 *885 790| k17,900 4,080 2,490| k3;440| 1,430 1,080
3 1,950} 1,530 1,150 820 865 775| k16,400 3,950| 2,430( k3,830 1,400 1,090
4 1,850 1,520| 1,160 850 870 780 k14,600 3,840| 2,430| k3,490| 1,380 1,080
5 1,830 | *1,540| 21,080 *840 870 820 k13,100 3,750} 2,390) k3,060{ 1,330 1,110
6 1,800 | 1,490 | *1,010 860 890 880} k11,600 3,740| 2,290 2,940 1,270 1,150
7| 1,800 1,380 21,040 865 825 935| k11,300| k3,410{ 2,280| k2,710( 1,250 1,100
8| 1,780 1,370 1,120 875 810 970} 11,600 3,490 2,230( k2,520| 1,200 1,080
9] 1,760 1,300 1,200 870 785 960| 11,800{ k5,890 2,140 2,460| 12,150 1,050
10} 1,770| 1,100 1,100 860 740 950| 12,000{ 3,960] 2,120| 2,400| 1,130 1,020
11| 1,740 1,100 | 1,000 850 725 910{ 11,800 4,050} 2,130| 2,380( 1,170 1,080
12f 1,760 1,250 940 850 740 *940| 11,600| k3,870 2,150| 2,360! 1,150 1,150
13| 1,710( 1,100 900 850 720 1,030|k10,400| k3,620 2,080 2,360| 1,110 1,140
14| 1,840 1,000 930 860 705 1,040| k9,900 3,550 2,030| 2,290} 1,190 1,120
15| k1,620 1,050 915 855 705 1,020| k9,310 3,460 1,960 2,240( 1,260 1,100
16 1,520 1,100 890 845 695 1,010{ k8,710 3,480 1,970} k2,040 1,250 1,090
17{ 1,620| 2,150 870 860 685 1,030{ k8,210 3,420 1,930 1,9%0( 1,230 1,100
18| 1,570 1,200 840 875 690 1,100{ k7,660 3,320; 1,870} 1,990| 1,230% k1,260
19 1,580 1,150 835 880 710 1,280 k7,310 3,300 1,820 1,960 1,260 1,320
20 1,620 1,100 840 885 720 1,600| k6,880 3,280 1,770| k1,820 1,230 1,310
21 1,630 1,150 870 885 715 2,400( k6,600 3,260 1,790 1,730 1,220 1,320
22| 1,590 | 1,200 880 880 735 6,300 k6,250 3,260 1,730 1,670| 1,260 1,310
23| 1,570 1,200 870 860 750 11,000| k6,020 3,260 1,710 1,630| 1,240 1,250
24| 1,580 | 1,100 880 890 745 14,600| k5,750 3,230 1,740{ 1,680| 1,170 1,250
25| 1,570 1,000 860 200 750 18,300{ k5,530 3,120 1,700 1,720 1,140 1,270
26| 1,620 950 830 890 770 |%20,700 5,430 3,110 1,700 1,720| 1,210 1,270
27| 1,610 | 2,020 845 880 745 [k21,900{ 5,280 3,080) 1,710 1,710| 1,170 1,280
28| 1,620 | 1,050 860 880 740 21,900{ 5,110 3,00 1,7%0| 1,700| 11,180 1,340
29| 1,610 | 1,000 860 880 - 21,700| k4,660] 2,880( k1,8%0| 1,670 1,170 1,410
30| 1,630 1,080 850 870 - 21,300| k4,410 2,820| k2,450 1,570| 1,110 1,420
31| 1,850 - 845 870 - k20, 300 - 2,780 - 1,490 1,100 -
Second- 4 Runoff in
Month foot-days Maximpum Minimgum Mean aore-feet
October.................. 52,570 1,950 1,520 1,696 104,300
November. . ... .. . ; ) "950 1,213 72,180
December............... 830 952 58,530
830 3,413 | 2,471,000
795 863 53,080
685 767 42,610
775 6,452 396,700
4,410 9,541 567,700
2,780 3,466 213,100
1,700 2,C46 121,700
1,490 2,239 137,700
1,100 1,227 75,430
1,420 1,020 1,188 70,710
Water yoar 2945-46 ..................... 964,855 21,900, 685 2,643 | 1,914,000

¥ Winter discharge measurement made on this day.
k Discharge adjusted for changing stage.
Note.- Stage-discharge relation affected by ice Nov. 9 to Mar. 25.
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Red River of the North at Oslo, Minn.

Location.- Staff gage, lat. 48°11', long. 97°09', in sec. 31, T. 155 N., R. 50 W., at
Minneapolis, St. Paul & Saalt Ste Marie Jit ilway bridge in Oslo. Auxiliar-y staff gage,
lat. 48°13130", long. 97°07'10", in SEfSWi, sec. 20 T. 155 N., R. 50 W., 7% miles down-
stream from Oslo.

Drainage area.- 30,500 square miles (includes 3,940 squére miles 1n ¢losed Devils Lake
asinj.

Records available.- April 1936 to June 1937, April 1941 to September 1946 (fragmentary).
Records prior to 1945 do not include flow in bypass channel.

Extremes - Maximum discharge during season not determined; maximum gage height, 25.11 feet
0; minimum discharge not determined.
1936 37, 1941-46: Maximum daily discharge obse ved, 27,300 second-feet Apr. 13,
(]iQéB; r;naxému.m gage height observed, 29.16 feet Apr. 13, 1943; minimum discharge not
etermined.

Remarks.- Records good. Gage read once or twice daily during high stages only. For stages
above 13 feet, discharge includes flow in bypass channel 11 miles west of Oslo.

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 21,900 4,280| 2,750
2 20,300 4,040 | 2,620
3 19,900 3,940{ 2,530
4 16,600 3,850| 2,510
5 14,800| 3,770| 2,450
6 13,600( 3,710 2,370
7 d12, 400 3,570 2,300
8 11,300| 3,430 2,270
9 11,800 3,610| 2,220
10 12,300 3,840( 2,160
11 12,200 3,930 2,140
12 3 12,000| 3,s60| 2,130
13 11,600( 3,760( 2,110
14 10,300| 3,560 2,080
15 9,890| 3,380| 2,020
16 9,240 3,440 2,000
17 8,300 | 3,430| 1,960 | 2,200
18 7,950 | 3,350] 1,900
19 7,450 3,310 1,880
20 7,280 3,280 1,810
21 6,930 3,260 1,790
22 6,520 3,250| 1,770
23 6,110 3,250 1,770
24 5,870 | 3,230 1,760
25 5,560 [ 3,190| 1,740
26 5,440 3,180 1,720
27 5,220 3,130 1,730
28 5,010 3,070 1,810
29 4,820 3,000 1,880
30 . 4,620 2,900 2,040
3L 2,830
Second— Runoff in
Month foot-days Maximum Minimum Mean acre-fost
October...........
November. .
December
Calendar year
JBAUATY . . vt e ii i it te et . - - - - e
February. . - - - - -
March. .. - - - -
April.. 307,010 21,900 4,620 10,230 608, 900
May. . 107,610 4,280 2,830 3,471 213,400
June. 62,220 2,750 1,720 2,074 123,400
July... - - - - ~
August . - - - - -
September............. ... ... - - - - ~
Water year = ... ... ..i......... - - - - ~

4 Result of discharge measurement.
d Doubtful gage-height record; discharge Lnterpolated.
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Red River of the North at Drayton, N. Dak.

Location.- Wire-weight gage, lat. 48°34%, long. 97°10!, in sec. 26, T. 159 N., R. 51 W.
on highway bridge in Drayton.

Drainage area.- 34,800 square miles (includes 3,940 square miles in closed Devils Lake
asing.

Records avallable.- April 1936 to June 1937, April 1941 to September 1946 (fragmentary).

Extremes.- Maximum daily discharge during season, 23,000 second-feet Mar. 30; maximum gage
ReIght, 29.71 feet Apr. 1, 2; minimum discharge not determined.
1936~-37, 1941-46: Maximum daily discharge observed, 28,700 second-feet Apr. 17,
1943; maximum gage height cbserved, 33.66 feet Apr. 17-19, 1943; minimum discharge
not determined.
Maximum stage known, about 41 feet in 1897 from marks furnished by local residents.

Remarks.- Records good. Gage read twice dally during high stages; no record at other

mes .
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 - k22,900 4,780 2,870
2 - %x22,600| 4,530| 42,870
3 - 22,200 4,350 42,780
4 - k20,800 4,180| 42,640
5 - k20,200 4,030| 42,540
6 - k19,400 3,950 2,440
T - k17,900 3,850| 42,460
8 - k16,400 3,850| 42,370
9 - %x15,300| 3,850| d2,300
10 - k14,800 3,900| 42,270
11 - k14,300 3,960 42,220
12 - 13,900 4,000| 42,160
13 - 13,400| 4,050! 42,140
14 - 12,700 3,910 2,200
15 - 12,100| 3,760| 2,130
16 - 11,500 3,870 2,080
17 - 10,700{ 3,600 2,040| t2,300
18 - 9,960| 3,570f 2,000
19 - 9,230 3,520 1,950
20 - 8,840| 3,430| 1,890
21 - 8,320 3,370 1,800
22 - 7,530 3,330 1,770
23 - 7,120 3,310 1,740
24 - 6,780 3,290 1,700
25 - 6,500 3,290 1,670
26 k20,300| 6,110{ 3,280 1,710
27 k21,000 5,780 3,260 1,760
28 k21,800( 5,480 3,240( 1,800 ,
29 k22,600 5,260 3,160 1,820
30 k23,000 4,990 3,070 1,830
31 122,900 - 2,970 -
Second~ Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October. ..
November. . . RN
December. ... ... ... i
131:600 23,600 20, 300 21,930 261,000
373,000 22,900 4, 990 12,430 739,800
114,310 4,780 2,970 3,687 226,700
63,950 2,870 1,670 2,132 126,800
The Periof.s.c e ssase toennennnnenneons - - - - 1,354,000
+ Result of discharge measurement. .

d Doubtful gage-height record; discharge computed on basis of records for stations at Oslo, Minn.,
and Bmerson, Manitoba.
k Discharge adjusted for changing stage.
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Red River of the North at Emerson, Manitoba

(International gaging station)

Location.- Chain gage, lat. 49°00'30", long. 97°13'00", on Canadian National Railway
ridge in Emerson. Datum of gage is at mean sea level, adjustment of 1928, by
Geodetic Survey of Canada.

Drainage area.- 40,200 square miles (includes 3,940 square miles of closed Devils Lake
asifi).

Records available.- March to November 1902 and October 1929 to September 1946 in reports
of Geological Survey; May 1912 to September 1946 in reports of the Dominion Water and

Power Bureau, Department of Mines and Resources, Canada.

Average discharge.- 33 years (1913-46), 2,211 second-feet.

Extremes,.- Maximum discharge observed during year, 24,100 second-feet Apr. 5;

maxlmum

—elevation observed, 773.70 feet Apr. 3 (backwater from ice); minimum daily discharge,
644 second-feet Feb. 23; minimum elevation observed, 746.76 feet Sept. 14.

1912-46;
(elevation, 785.16 feet); minimum observed, 0.9 second-foot Feb. 6-8,

Remarks.- Records good except those for perlods of lce effect, which are falr.

Tead once daily.

Cooperation.- This station 1s one of the international gaging stations maintained by
anada under agreement with the United States.

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

Maximum dally dlscharge observed, 46,200 second-feet Apr.124, 1916
937.

Gage

D Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,360 1,750 1,010 977 952 7211 23,100} 5,660{ 3,060 1,970( 1,660 1,150
2 2,360 1,740 1,040 1,000 949 724| 23,300 5,420 3,010 2,140 1,560 1,130
3 2,379 1,740 1,050 984 938 711} 23,500 5,100 2,900 2,520 1,580 1,110
4 2,379 1,749 1,080 980 945 7011*23,700 4,830 2,740 3,010 1,450 1,100
5 2,370 1,730 1,100 942 *#942 701| 24,100 4,630 2,850 3,610 1,440 1,090
6 2,350 1,690! 1,120 907 831 *715; 24,000 4,490 2,640 4,310 1,400 1,070
7 2,280 1,680 1,140 886 921 721} 23,400 4,370 2,550 4,000 1,380 1,070
8 2,210 1,640 1,130 896 910 731| 21,200 4,260 2,470 3,730 1,310 1,070
9 2,190 1,810 1,100 900 900 758|*19,700 4,150 2,460 3,490 1,300 1,080
10 2,120 1, 560 1,040 800 882 806] 18,500 4,070 2,350 2,800 1,270 1,090
11 2,060 1,550 959 896 865 844 17,300 4,140 2,290 2,750 1,240 1,080
12 2,050} 1,490 931 889 854 882) 16,600| 4,320! 2,230 2,640 1,180 1,080
13 2,020 1,460 952 810 816 800( 15,900| 4,450| 2,200] 2,570{ 1,160 1,040
14 1,930 1,430 959 817 789 896} 15,200 4,420 2,180 2,530 1,150 1,030
15 1,940 1,400 859 935 758 927| 14,500 4,320 2,180 2,510 1,150 1,070
16 1,920{ 1,370 938 959 897 1,080| 13,700{ 4,110 2,100| 2,400 1,140 1,120
17 1,940 1, 340! 924 *962 877 1,540{ 12,800 4,000 2,100 2,400 1,160 1,080
18| *1,870 1,320 938 945 884 2,020] 12,000 3,920 2,020 2,290 1,200 1,150
19 1,810 1,300 945 952 680 2,250 11,200 3,880 2,020 2,170 1,250 1,170
20 1,760 1,270 952 956 680 2,840| 10,400 3,880 1,880 2,100 1,240 1,180
21 1,7401 *1,240 838 852 687 3,690 9,690 3,830 1,940 2,050 1,220 1,210
22 1,720 1,210 910 970 *648 4,970 9,020 3,800 1,870 1,990 1,220 1,280
23 1,730 1,180 900 970 644 7,080 8, 440 3,780 1,850 1,900 1,220 1,330
24 1,750 1,150 914 973 654 9,280 7,910 3,730 1,780 1,820 1,220 1,370
25 1,730 1,120 931 873 666(*11,800 7,500 3,690 1,820 1,730 1,220 1,410
26 1,710 1,110 949 966 677 14,200 7,140 3,600 1,810 1,890 1,220 1,340
27 1,700 1,080 *972 958 701 17,200 6,780 3,530 1,780 1,680 1,220 1,300
28 1,710 1,050 973 959 718| 20,100 6,490 3,450 1,890 1,700 1,220 1,280
29 1,730| *1,000 959 966 - |*22,500| 6,190| 3,360| 1,890| 1,730 1,210 1,260
30 1,710 994 952 856 - 22,700/| 5,940 3,270} 1,910 1,730 1,120 1,250
31 1,730 - 966 956 - 22,900 - 3,170 - 1,730 1,150 -
Second— ; Runoff in
Mcnth foot-days Maximum Minimum Mean acre-feet
Qotober........... i e 61,240 2,370 1,700 1,980 121,500
Nevember. B 41,944 1,750 994 1,400 83,200
December............. ... ... . i, 30,631 1,140 9800 .« 988 80,760
Calendar year 1945 1,650,275 28,400 900 4,520( 3,273,000
January. 29,293 1,000 886 945 58,100
February. 22,145 852 644 791 43,920
March... 177,888 22,900 701 5,740 352,800
April. 439,200 24,100 5,940 14,600 871,100
May. . 127,690 5,660 3,170 4,120 253,300
June. 66,690 3,080 1, 780) 2,220 132,300
July. . 75,680 4,310 1,680 2,440 150,100
August.. 39,470 1,660 1,120 1,270 78,290
September 35,000 1,410 1,030 1,170 69,420
Water year 1945-46 ...................... 1,146,881 24,100 644] 3,140| 2,275,000

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 9 to Apr. 6.
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Pelican River near Detroit Lakes, Minn.

Location.- Staff gage, lat. 46°43'26", long. 95°54!56", in NEESWE, sec. 31, T. 138 N.,
B ., at highway crossing at Buck's Mill, 200 feet downstream from concrete mill-
pond dam and 65 miles southwest of city of Detroit Lakes.

Drainage area.- 123 square miles.
Records available.- July 1942 to September 1946.

Extremes.- Maximum discharge observed during year, 139 second-feet July 18 (gage height,
. eet); minimum, 0.2 second-foot Oct. 1 to Nov. 12; minimum gage height observed,
0.23 foot Nov. 12.
1942-46: Maximum discharge observed, that of July 18, 1946; minimum discharge
observed, 0.2 second-foot at times in 1942, 1943, 1945, 1946; minimum gage height
observed,0.22 foot Aug. 25, 1942.

Remarks.- Records good. Flow regulated by ponds and lakes above station.

Rating table, water year 1945-46 (gage he1§ht,
in feet, and discharge, in second-feet

0.2  0.12 0.7 2.8 1.8 30
.3 .33 .8 3.9 2.2 49
4 .72 .9 5.4 3.0 85
50 1.1 1.0 7.4 4.0 139
.6 1.9 1.5 0
Discharge, in second-feet, water year October 1945 to September 1948 .
Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.2 0.2 23 25 20 20 64 64 22 99 94 26
.2 .2 23 25 20 20 64 56 20 99 94 25
3 .2 .2 22 25 20 20 89 52 20 104 89 25
4 .2 .2 22 25 20 20 73 56 20 109 85 27
5 .2 .2 23 25 20 20 94 56 2 121 81 2.4
6 .2 .2 23 25 20 20 89 59 22 115 77 2.8
T .2 .2 23 25 23 20 85 59 25 133 id 3.1
8 .2 .2 23 25 23 20 85 59 25 133 73 3.2
9 .2 .2 23 25 23 20 81 59 25 133 73 6.2
10 .2 .2 25 25 23 20 81 56 25 133 89 8.4
11 .2 .2 25 25 23 20 81 54 25 133 89 8.6
12 .2 4.4 25 25 23 20 81 52 25 127 64 8.4
13 .2 8.2 25 25 22 20 81 52 25 127 62 8.2
14 .2 6.6 25 25 20 22 81 49 25 127 44 8.2
15 .2 7.0 25, 23 20 23 81 44 25 127 34 8.4
16 .2 8.4 25 23 20 25 81 44 25 127 39 8.9
17 .2 10 25 23 20 37 77 42 26 12 44 9.2
18 2 9.9 25 23 20 52 77 39 25 139 44 9.4
19 .2 9.4 25 23 20 42 77 37 23 127 44 9.6
20 .2 8.9 25 22 20 39 77 34 25 127 44 9.9
21 .2 8.4 25 22 20 44 77 34 26 121 44 10
22 .2 74 25 22 20 46 77 32 28 121 42 13
23 .2 7.0 25 22 20 46 7 30 32 115 37 14
24 .2 6.8 25 20 20 46 77 30 32 115 37 14
25 .2 7.0 25 20 20 49 77 30 46 109 32 14
26 .2 10 25 20 20 49 77 28 54 104 32 20
.2 12 26 20 20 52 77 26 73 104 39 30
28 .2 13 26 20 20 54 73 26 94 104 39 30
29 .2 14 26 20 - 59 73 26 99 99 34 28
30 .2 17 26 20 - 62 89 28 94 99 34 26
31 .2 - 26 20 - 82 - 25 - 94 30 -
Month ,soggfggys Maximum | Minimum Mean g:::f:eig
October.................... PP 6.2 0.2 0.2 0.20 12
November.......... e 177.6 17 .2 5.92 352
Dgoember......... ... ... 760 26 22 24.5 1,510
32.2 23,300
23.0 1,410
20.7 1,150
34.5 2,120
77.8 4,630
43.2 2,650
35.1 2,080
118 7,240
54.8 3,370
13.9 827

Water year 1945-46 ...................... 13,798.7 139 .2 37.8 27,360
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Pelican River near Fergus Falls, Minn.

Location.- Staff gage, lat. 46°20110", long. 96°07'00", in NE} sec. 17, T. 133 N., R.
B . otghhighway bridge, 3 miles northwest of Fergus Falls and 7% miles upstream
rom mouth.

Drainage area.- 482 square miles.
Records available.- June 1909 to November 1912; July 1942 to September 1946.

Extremes.- Maximum daily discharge during year, 197 second-feet May 16; maximum gage
helght observed, 4.12 feet Mar. 17; no flow on many days.
1909-12, 1942-46: Maximum discharge observed, 756 second-feet Mar. 29, 1943
(gage height, 5.53 feet); minimum daily discharge, 0.9 second-foot Oct. 21, 1910.

Remarks.- Records good except those for periods of ice effect or shifting control, which

are falr. Gage read twice daily. Flow regulated by lakes above station.

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 11 7.8 4.0 (o) 85 87 102 47 50 38
2 9.7 8.1 4.6 o 102 1oz a9 44 48 36
3 10 8.1 3.8 o] 85 108 15 48 46 36
4 11 8.1 3.6 [¢] 77 123 28 80 47 35
5 11 8.1 4.0 [o] 109 130 55 74 47 36
6 10 8.7 4.6 [o] 130 137 51 66 48 38
T 9.4 8.1 5.0 [o] 1s2 137 49 60 48 38
8 8.7 7.5 4.4 [o] 130 144 57 85 46 40
9 8.1 7.0 3.4 (*) [ 102 174 57 56 44 43
10 7.4 6.5 2.4 o 95 180 66 62_ 47 43
11 7.4 8.0 1.8 o] 94 167 74 51 47 43
12 7.4 8.5 1.6 0 92 160 87 54 43 44
13 8.1 8.0 1.6 a3 102 144 82 54 43 42
14 8.1 8.0 1.5 alo lo2 137 74 54 46 42
15 8.7 8.0 1.4 20 95 130 73 53 48 41
16 8.1 8.5 .9 32 g2 197 66 49 48 42
17 7.4 8.0 .6 120 9z 137 50 46 58 41
18 7.4 7.5 .5 *180 as 137 46 74 53 44
19 7.4 7.0 .3 190 89 130 34 72 48 42
20 7.4 7.0 .2 170 9z 87 42 80 41 44
21 7.4 6.0 .1 130 92 74 43 55 41 46
22 7.4 5.5 o] *80 91 144 34 53 41 48
23 6.8 4.8 o} 70 92 76 26 53 40 48
24 6.8 4.4 [o] 66 94 74 27 46 37 49
25 6.8 4.0 o 66 92 144 34 43 34 50
26 6.8 4.0 o 73 92 144 37 41 34 51
27 6.8 3.8 [ 72 91 116 85 44 34 54
28 6.8 3.6 o} 72 89 102 51 58 36 56
29 7.4 *3.6 [o] 78 89 lo2 56 61 36 58
30 7.4 3.8 [o] 72 89 109 50 88 36 60
31 7.4 - o] 77 - 118 - 85 38 -
Second- Runoff in

HMonth foot-days Maximum Minimum Nean acre-feet

0CROBBT . . .t 8.11 499

November. 6.67 397

Dgcember . o 1.63 100

Calendar year 1945 .. .. .................. 28,832.8 320 o 79.0 57,190

(o] o (4] o] o

o o o 0 ]

1,581 190 o 51.0 3,140

2,917 152 77 97.2 5,790

3,960 197 74 128 7,850

1,610 102 15 53.7 3,180

1,706 74 41 5§5.0 3,380

1,353 58 34 43.6 2,680

1,328 60 35 44.3 2,630

Water year 1945-46 .............. e 14,956.9 197 o 41.0 29,660

* Winter discharge measurement or observation of no flow made on this day.
a No gage-height record; discharge estimated.
Note.~ Stage-discharge relation affected by ice Nov. 8 to Dec. 22, Mar. 15-23. Backwater from

aquatic vegetation Oct. 1-9, Mar. 24-28, June 17 to Sept. 30. Shifting-control method used Mar. 24-
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Round Lake near Ponsford, Minn.

Locatlion.- Staff gage, lat. 47°01', long, 95°32', in sec. 18, T. 141 N., R. 38 W., on
abutment of concrete dam at outlet, 8+ miles northwest of Ponsford. Datum of gage is
1,491.15 feet above mean sea level, adJustment of 1912.

Records available.- May 1938 to September 1946 (fragmentary).

Extremes.- 1938-46: Maximum gage height observed, 3.68 feet July 7, 1938; minimum observed,
I.26 Teet May 26, 1941.

Remarks.- Lake level artificially regulated by type "C" dam (identification number 9-25)
WIith slx 5-foot bays, permitting a 3.75-foot control by stop logs. Datum of gage is at
top of concrete sill of dam.

Gage helght, in feet, 1945-46

Oct. 17 1.82 Jan. 31 1.68 Apr. 27 2.16 July 27 2.02
Nov. 10 1.72 Feb. 28 1.68 May 25 2.02 Aug. 24 2,00
Dec. 29 1.78 Mar. 30 2.10 June 29 2.46 Sept.28 2.08

Note.- Readings other than those shown above were made.
Height of Land Lake near Detroit Lakes, Minn.

Location.- Staff gage, lat. 46°53', long. 95°38', in sec. 5, T. 139 N., R. 39 W., on
abutment of concrete dam at outlet, 11 miles northeast of city of Detroit Lakes.
Datum of gage 1s 1,449.95 feet above mean sea level, adjustment of 1912,

Records avallable.- March 1938 to September 1846 (fragmentary).

Extremes.- 1938-46: Maximum gage height observed, 5.68 feet June 20, 21, 24, 28, 1943;
~~hinTmin observed, 2.35 feet Feb. 20, Mar, 18, 1940. ’

Remarks.- Lake level artificially regulated by type "C" dam (identification number 9-9)
WITH six 5-foot bays, permitting a 5-foot control by stop logs. Datum of gage is at
top of concrete sill of dam.

Gage helght, in feet, 1945-46

Oct. 31 3.95 May 18 3.77 Aug. 30 3.50
Nov. 30 3.74 July 24 4.70 Sept.30 3.69

Note.- Gage readings other than those shown above
were made.

Little Pine Lake near Perham, Minn.
Location.- Staff gage, lat. 46°37'40", long. 95°32!20", in lot 2, sec. 1, T. 136 N.,
R. 39 W., on abutment of concrete dam at outlet, 2% miles northeast of Perham.
Records available.- April 1937 to September 1946 (fragmentary).

Extremes.- 1937-46: Maximum gage helight observed, 8.50 feet Aug. 18, 1944; minimum
observed, 1.17 feet Feb. 18, 1938,

Remarks.- Lake level artificlally regulated by type "C" dam ({dentification number 9-12)
WIth sixteen 5-foot bays, permitting a 4-foot control by stop logs. Datum of gage is
at top of concrete sill of dam.

Gage height, in feet, 1945-46

oct. 26 1.98 Apr. 26 2.20 July 27 2.90
Nov. 28 1.98 May 31 2.15 Aug. 23 2.20
Jan. 29  2.40 June 29  3.00 Sept.27 1.87 .

Note.~- Gage readings other than those shown above
were made.
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Pine Lake near Perham, Minn.

Location.- Staff gage, lat. 46°35'34", long. 95°30'25", in sec. 17, T. 136 N., R. 38 W.,
on abutment of concrete dam at outlet, 3 mliles east of Perham. Datum of gage is
1,327.00 feet above mean sea level, adjustment of 1912,

Records available.- June 1934 to September 1946 (fragmentary).

Extremes.- 1934-46: Maximum gage height observed, 7.06 feet Aug. 17, 1944; minimum
observed, 3.48 feet Oct. 19, 1939.

Remarks .- Lake level artificially regulated by type "C" dam (identification number 9-20)
WITH seventeen 5-foot bays, permifting a 4.5-foot control by stop logs. Datum of gage
is at top of concrete sill of dam.

Gage helght, in feet, 1945-46

Qct. 29 4.50 Jan. 31 4.14 Apr. 30 4.38 July 30

5.8
Nov. 30 4.32 Feb. 28 4.06 May 31 4.21 Aug. 31 4.96
Dec. 31 4.18 Mar. 31 5.00 June 30 6.87 Sept.30 4.56

Note.- Gage readings other than those shown above were made.
Rush Lake near Otter Tail, Minn.

Location.- Staff gage, lat. 46°28'35", long. 95°34!'25", in sec. 86, T. 135 N., R. 39 W.,
on abutment of dam at outlet, 3% miles northwest of Otter Tail post office. Datum of
gage is 1,316.26 feet above mean sea level, adjustment of 1912,

Records available.- June 1934 to September 1946 (fragmentary).

Extremes.- 1934-46: Maximum gage height observed, 7.70 feet July 8-31, 1946; minimum
~observed, 3.65 feet Nov. 7, 1935.

Remarks.- Lake level artificlally regulated by type "C" dam (identificatlon number 9-26)
With twelve 5-foot bays permitting a 6-foot control by stop logs. Datum of gage is
at top of concrete sill of dam.

Gage helght, in feet, 1945-46

Oct. 30 5.02 Feb, 27 4.40 May 29 5.00 Aug. 31 7.52
Nov. 24 4.82 Mar., 31 5.66 June 29 6.00 Sept.30 6.88
Dec. 31 4.64 Apr. 29 5.44 July 31 7.70

Note.- Gage readings other than those shown above were made.
Otter Tall Lake near Battle Lake, Minn,

Location.~ Staff gage, lat. 46°21!35", long. 95°43!55", in sec. 4, T. 133 N., R. 40 W.,
on abutment of dam at outlet, 5 miles northwest of village of Battle Lake. Datum of
%agi %s 1,315.92 feet above mean sea level (levels by engineers of Emergency Conservation
orks).

Records available.- September 1933 to September 1946 (fragmentary).

Extremes.- 1933-46; Maximum gage height observed, 5.70 feet July 20, 1946; minimum
— observed, 2.02 feet, present datum, Oct. 15, 1934.

Remarks .- Lake level artificially regulated by modified type "C" dam (identification
Tumber 9-19), with seventeen 5-foot bays, permitting a 5.25-foot control by stop logs.

Gage helght, In feet, 1945-46

oct. 27 4.08 Apr. 27 4.42 July 27 5.66
Nov. 30 3.80 May 22 4,20 Aug. 16 5.36
Mar. 30 4.12 June 25 4.04 Sept.28 4.58

Note.- Gage readings other than those shown above were made.
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Melissa Lake near Shoreham, Minn.

Location.- Staff gage, lat. 46°43'25", long. 95°54'50", in sec. 31,T. 138 N., R. 41 W.,
on abutment of concrete dam at outlet, at Buck's Mill, 3 miles south of Shoreham.

Records available.- April 1937 to September 1946 (fragmentary).

Extremes.- 1937-46: Maximum gage helght observed, 9.94 feet Oct. 10, 1943; minimum
observed, 5.24 feet May 14, 1937.

Remarks.- Lake level artificially regulated by special type dam (identification number

wlth elght 5-foot bays, permitting a 9-foot control. Datum of gage 1s at top

of concrete sill of dam.

Gage height, in feet, 1945-46

Oct. 29 g.32 Jan. 31 9.44 Apr. 30 9.32 July 31 9.52
Nov. 30 9.50 Feb., 28 9.42 May 31 9.25 Aug. 30 9.34
Dec. 31 9.49 Mar. 31 9.51 June 30 9.61 Sept.30 9.48

Note.- Gage readings other than those shown above were made.
Pelican Lake near Pelican Rapids, Minn.

Location.- Staff gage, lat. 46°40'30", long. 96°01'00", in SEfSW: sec. 17, T. 137 M.
R. 42 W., on abutment of dam at outlet 8 miles northeast of town of Pelican Rapids
Datum of gage is 1,313.23 feet above mean sea level, adjustment of 1912.

Records available.- March 1938 to September 1946 (fragmentary)

Extremes. - 1038-46; Maximum gage height observed, 4.63 feet Sept. 14, 1944; minimum
observed, 1.55 feet Mar. 24, 1938

Remarks.- lake level artificially regulated by type "C" dam {identification number 9-36)
WIth four 5-foot bays, permitting a 4-foot control by stop logs. Datum of gage is at
top of concrete sill of dam.

Gage height, in feet, 1945-46
Oct., 31 2.62 Mar. 24 3.70 AJ Apr. 30 3.42 June 30 3.58 Aug. 31 4.06

Nov. 30 2.64 31 3.68 May 31 3.10 July 31 4.16 Sept.30 3.88

Note.- Gage readings other than those shown above were made.
Lizzie Lake near Pelican Rapids, Minn.

Location.- Staff gage, lat. 46°36'45", long. 96°02'00", in NEINEL sec. 12, T. 136 N., R,
43 W., on abutment of concrete dam at outlet, 4 milés northeast of town of Pelican
Rapids. Datum of gage is 1,309.0 feet above mean sea level, adjustment of 1912 (levels
by Minnesota Department of Conservation)

Records available.- June 1938 to September 1946 (fragmentary).

EXTremes .- 1938-46: Haximum gage height observed, 4.20 feet Aug. 5, 1944; minimum ob-

T Eérved, 1.04 feet Oct. 12, 23, 1941,

Remarks.- Lake level artificially regulated by type"C" dam (ldentification number 9-43)
WITH ten 5-foot bays, permitting a 5-foot control by stop logs. Datum of gage is at
top of concrete sill of dam.

Gage height, 1in feet, 1945-46

Oct. 31 2.62 Mar. € 3.18 Apr. 30 3.50 June 28 3.40 Aug. 31 3.42
Nov. 30 2.68 30 3.50 May 31 3.10 July 31 3.72 Sept .28 3.36

Note.- Readings other than those shown above were made.
Lake Traverse near Browns Valley, Minn.
Location.~ Staff gage, lat. 45°37150", long. 96°51110", in sec. 7, T. 125 N., R, 49 W.,

on west shore, 27 miles northwest of town of Browns Valley. Datum of gage is 900.00
feet above mean sea level, adjustment of 1912 (levels by Corps of Engineers, War

Department).
Records avallable.- April 1936 to September 1946 (fragmentary).
EXtremes.- 1946-46: Maximum gage height observed, 79.33 feet, present datum, fpr. 12,

943; minimum, probably less than 66.50 feet at times during period July to
November 1936 when gage was reported out of water.
Cooperation.- Gage readings furnished by the Corps of Engineers, War Department.

Gage height, in feet, 1945-46

Qet, 31 75.20 Apr. 30 76.30 July 31 7€.38
Nov. 30 75.12 May 31 76.07 Aug. 31 75.75
Mar. 31 76.85 June 30 76.08 Sept.30 75.60

Note.- Gage read dally except during winter.

846681 O - 49 - 4
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Bois de Sioux River near White Rock, S. Dak.

Location.- Water-stage recorder, lat. 45°51'45", long. 96°34'25", in SWiSW} sec. 27, T.
., R. 47 W., just downstream from Big Slough outlet, 300 feet downstream from

White Rock Dam, 4 miles south of White Rock, and 5 miles northwest of Wheaton, Minn.
Datum of gage 1s 959.89 feet above mean sea level, adjustment of 1912 (levels by Corps
of Engineers, War Department).

Drainage area.- 1,160 square miles.

Records avallable.- October 1941 to September 1946.

Extremes.- Maximum discharge during year, 850 second-feet Apr. 8 (gage height, 7.89 feet);
Tio TIow on many days.

1941-46: Maximum discharge observed, 1,120 second-feet May 24, 1943; maximum gage

helght, 9.28 feet June 23, 1944; no flow at times in each year.

Remarks.- Records good except those for perlods of ice effect or shifting control, which
are fair, and those of no gage-height record, which are poor,.

Dischargs, in second~fset, water year Octcber 1945 to September 1946

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 4.9 3.4 1.0 [} 8.5 90 5.3 22 2.7 3.4
2 3.4 3.0 .9 0 7.5 85 13 14 3.2 3.0
3 3.0 3.0 .7 o 16 85 15 9.0 4.1 2.5
4 2.5 1.7 .7 o 46 90 9.5 8.0 3.2 2.5
5 2.7 2.0 .7 o 442 90 9.0 6.6 2.5 3.2
6 3.2 2.0 .9 o] 775 46 9.0 16 2.0 3.8
7 4.5 3.8 1.2 [ 825 13 10 17 2.0 3.0
8 2.1 2.8 1.2 0 825 12 10 10 2.5 2.5
9 1.7 1.7 -9 o 800 12 9.0 14 5.7 2.3
10 2.0 .9 .2 0 800 14 10 12 5.3 2.3

11 2.5 .6 .1 800 11 11 10 3.8 2.7
12 3.0 .6 [ als 800 9.5 9.0 9.5 4.1 2.7
13 2.5 .6 0 775 14 9.0 13 3.2 2.0
14 3.0 .4 o 800 17 9.5 15 3.4 2.5
15 3.0 .4 [ *48 800 15 8.5 12 2.5 2.3
16 2.5 o4 o 60 775 14 9.0 10 3.2 2.0
17 2.5 4 [ 85 775 14 13 12 3.4 2.0
i8 2.3 4 [¢] 130 775 15 9.0 19 4.1 2.3
19 3.0 .2 [¢] 100 775 14 9.0 19 3.8 2.1
20 3.0 .4 [ 85 725 12 14 104 4.5 1.8
21 3.2 .3 [ 75 725 1o 17 185 6.2 2.0
22 3.2 .3 o] *54 725 9.5| 19 178 7.5 2.7
23 3.2 .3 [¢] 40 628 13 17 182 6.6 2.0
24 4.1 .4 [ 28 274 17 21 122 6.6 1.8
25 4.5 .4 o 24 255 11 28 95 5.3 1.6
26 3.4 .5 [¢] 19 246 8.5 15 50 5.3 1.7
27 3.2 -6 o 17 210 6.6 13 30 6.6 1.7
28 3.2 *.6 [] 15 193 6.2 17 14 4.5 1.7
29 3.2 .8 o] 13 185 4.1 10 5.7 3.2 1.7
30 4.5 .9 o . 10 128 3.8 36 3.2 3.8 1.7
31 *3.4 - [¢] 9.0 - 4.9 - 2.1 4.5 -

Runoff in

Mininun Mean acre-feet
1.7 3.11 191
.2 1.13 67
o .27 17
0 54.5 39,490
3 ] [
4 0 0
0 28.1 1,730
7.5 530 31,560
3.8 24.7 1,520
5.3 13.1 781
2.1 38.7 2,380
2.0 4.17 256
1.6 2.32 138
0 53.4 38,640

* Winter discharge measurement made on this day.

a No gage-height record; dis¢harge computed on basls of weather records,

Note.- Stage-discharge relatioh affected by ice Nov. 8 to Jan. 12, Mar. 15-20, Shifting-control
method used Oct. 1 to Nov. 7, Mar. 21 to Apr. 4, June 4 to July 19, July 26 to Aug. 29, Aug. 31 to
Sept. 30.

Mustinka River near Norcross, Minn.

Location.- Staff gage, lat. 45°52130", long. 96°07!20", in NEENWE, sec. 30, T. 128 N., R.
., on abutment of dam 3} miles east of Norcross. Datum of gage is 1,406.0 feet
above medn sea level, adjustment of 1912 (levels by Minnesota Department of Con-

servation).
Records avallable.- July 1940 to September 1946 (fragmentary).
EXtremes.- 1940-46: Maximum gage height observed, 17.24 feet Mar. 30, 1943; minlmum ob-

served, 10.03 feet Feb. 21, 1942.

Remarks.- Stage regulated by speclal type dam (identification number 6-33) with nine 5-foot
ays, and one 2-foot by 2-foot sluice gate permitting a l4-foot control by stop logs.
Datum of gage is 1 foot below sill of sluice gate.
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Gage height, in feet, of Mustinka River near Norcross, Minn., 1945-46
Oct. 30 15.08 | Jan. 17 14.90 | Apr. 30 15.10 | July 30 15.10

Nov. 30 15.10 [ Peb, 21 14,90 | May 30 15.30 | Aug. 29 14.90
Dec. 14 15,10 | Mar. 29 15.90 | June 30 15.30 | Sept.29 14.90

Note.- Gage readings other than those shown above Were made.

Mustinka River above Wheaton, Minn.

Location.- Chaln gage, lat. 45°49', long. 96°23', on llne between secs. 7 and 8§, T. 127
W., R. 46 W., 1 mile upstream from Chicago, Mllwaukee, St. Paul & Pacific Rallroad
bridge, 1% miles northeast of Wheaton and 8 mlles upstream from mouth, Datum of gage
%s 97Z.80t§‘eef. above mean sea level, datum of 1929 (levels by Minnesota Highway

epartmen

Dralnage area.- 834 square mlles.

Records avallable.- March to September 1917; June 1919 to September 1924; March 1931 to
September 1946; June to November 1916 at site 34 miles downstream.

Average discharge.- 14 years (1920-24, 1933-36, 1939-46), 34.5 second-feet.

Extremes.- Maximum discharge observed during year, 2,460 second-feet Mar. 21 (gage helght,
.56, feet); no flow during winter.
1917, 1919-24, 1931-46: Maximum discharge observed, that of Mar. 21, 1946; no flow
during several perlods.

Remarks.- Records good except those for perlods of backwater from debris, which are falr,
z'a;nlﬁ pegioclls of lce effect or no gage-height record, which are poor. Gage read once or
wice dally.

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

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept .
1N 0.4 0 263| 34 3.4 34 9.9 0.3
2 o4 [ 227 32 2.6 34 9.0 .3
3 4 [} 203 29 2.4 40 7.4 .3
4 .4 o 215 26 1.5| 39 5.3 .2
5 o 4 o 251 26 1.5| 34 3.4 .2

af
6 .5 o 275 27 1.2 37 4.7 .3
7 . .5 o 275| 27 1.1 79 3.9 .3
8 a.4 o 251 26 1.1 90 3.3 .3
9 b.4 0 215 23 .8 191 3.0 4

10 b.4 [¢] 179 18 1.1} 227 2.3 .4

11 o o 156 18 1.1 215 1.8 )
12 0 134( 16 .8 156 1.7 .3

13 a.4 ] 112 15 .91 101 1.4 .2

14 ] 101 14 1.0 81 1.0 .2
15 o 79| 13 1.0| 46 1.2 .2

16| 2° b.4 T s9| 13 1.0 37 1.1 .3
17 180 61 12 9| 27 1.0 .4
18 1360 56 12 .9 48 1.0 1.2

19 800 56 11 1.2 61 .8 3.2

20 a.2 b1,600 69 8.7 1.5| 79 .7 2.8

21 2,380 90 8.2 1.4 79 .6 4.8

22 2,160 79 9.9 3.6 69 .5 5.8

23 a.5 1,740 61 9.9 3.8 48 4 4.8

’4 1,350 56 7.4 2.8 34 .4 4.4

25 o 905 50 6.6 5,9 27 4 4.5

af

26 625 46 5.8 3.4 20 .3 4.4

27 347 42 5.0 4.0| 14 " 4.0

28 a.2| 1o 287 42 3.8 9.6 11 .4 3.8

29 a0 287 39 3.9 11 11 .4 3.3

30 a0 287 35 3.8 32 8.7 4 3.8

2 -4 - 275 - 3.8 - 8.4 4 -

Seoond-
Month foot—days mim Minimum

o

o

0

o

[
o o o
0 435 26,770
35 126 7,510
3.8 15.1 930
.8 3,48 207
. . . . 8.4 63,4 3,900
August. .. . . . 68 3 2.71 136

September .2 1.86 111
Water year 1945-46 ...................... 19,956.6 2,380 0 54.7 39,590

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of weather records.
b Stage-discharge relation affected by ice.

Note.- Backwater from debris Aug. 24 to Sept. 18.
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Twelve Mile Creek below Mustinka ditch, near Charlesville. Minn.

Location.~- Reference mark, lat. 45°53'30", long. 96°21'40", on line between secs. 18 arx
I9, T. 128 N., R. 45 W., at highway bridge, 40 feet downstream from Mustinka ditch 1y
miles upstream from mouth, and 6 miles southwest of Charlesville., Readings referred
to datum 990.00 feet above mean sea level, adjustment of 1912 (levels by Corps of Engi-
neers, War Department).

Records available.- April 1943 to September 1946 (winter records incomplete).

EXtremes.- Maximum daily discharge during year, 1,250 second-feet Mar. 21; maximum gage
heIght, 11.57 feet (from floodmark) occurring between Mar. 17-21 (backwater from ice);
no flow on many days.

1943-46: Maximum daily discharge, that of Mar. 21, 1946; maximum gage height, that
of Mar. 17-21, 1946; no flow most of winter.

Remarks.- Records good except those for periods of ice effect or shifting control, which
are fair, and those for periods of no gage-height record, which are poor. Reference-
mark readings made once daily. Flow is diverted to Mustinka ditch below Twelve Mile
Creek at stages above 1.6 feet for purpose of relieving flood conditions in Twelve Mile
Creek Basin below diversion.

Revisions.- Revised figures of discharge, in second-feet, for the water year 1945 super-
SedIng those published in Water-Supply Paper 1035, are given herewith:

Sept. 16 0.3 Sept. 24. 1.2

17 .2 25, 1.2

1.8 26. 1.6

4.0 27. 4

2.2 28.... 1.2

.4 29.0ven .8

1.4 30..... 2.2

1.2

Second- Runcff In
Month foot-days Maximum Minimum Mean acre-feet
September......e.eedeenan 18.9 4.0 0 0.66 39
Water year 1944-45..... | 8,087.6 480 0 22.2 16,030

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

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 1.7 1.3 0 200 31 5.9 36 6.2 a0.8
2 al.4 1.0 0 177 31 5.9 48 8.2 .6
3 1.0 o 0 177 28 4.6 46 4.1 .3
4 -4 4 (o) 177 28 4.6 31 a5.0 .3
5 1.7 .4 [e] 213 28 3.3 26 6.2 3
6 1.7 .4 ) 226 28 2.0 24 6.2 1.1
7 1.7 .4 0 226 28 2.0 50 6.2 1.1
8 1.6 .4 0 188 28 2.0 90 6.2 al.5
2 1.1 .2 0 167 28 1.0 120 2.3 2.5

10 1.0 .2 0o 147 20 1.0 147 1.5 4.4

11 .8 .2 0 138 20 4.6 147 al.4 2.5

12 o4 4 o] 120 20 3.3 90 1.3 2.5

13 [ 4 0 112 20 1.0 56 1.3 4.4

14 o] .6 0 104 18 1.0 a4s 1.3 4.4

15 .1 «5 ] 97 16 1.0 36 1.1 ad.4

1s 1.0 .5 *0 90 16 2.0 23 1.1 4.4

17 1.1 <5 480 84 16 2.0 17 1.1 3.3

18 1.0 .2 a790 78 16 .9 14 a.8 3.3

19 7 4 1,100 73 15 1.0 50 W7 4.4

20 4 1.0 al,180 68 15 7.2 97 .7 2.5

21 4 a.9 *1,250 60 1s 1o a60 -5 2.5

22 . a.7 885 56 13 10 38 +5 a3.0

23 o4 .3 749 S6 13 7.2 27 <3 4.4

24 .6 .2 524 53 11 7.2 15 5.7 4.4

25 5 .2 379 48 11 10 14 a6.0 4.4

26 .4 .2 253 46 10 11 11 7.0 3.3

27 4 .4 253 41 7.2 11 8.6 7.0 3.3

28 .4 *7 213 a40 7.2 16 a8.6 2.5 4.4

29 4 .8 213 38 7.2 28 8.6 1.8 ad.4

30 1.2 .8 226 33 7.2 33 8.6 1.8 4.4

31 al.z - 213 - 5.9 - 8.6 1.8 -

Second— Runoff in
Month foot-days Maximum Minimum Mean acre-feet
Ootober.... 0 0.81 50
November. . . 0 <49 29
December........ - - -
Calendar year - - -
) 284 17,470
33 111 6,610
S.9 18.0 1,110
.9 6.66 396
8.6 45.2 2,780
.3 3.08
.3 2.92 174
Water year - - -

* Winter dlscharge measurement or observation of no flow made on this day.

a No gage~height record; discharge interpolated.

Note.- Stage-discharge relation affected by ice Nov. 9-30, Mar. 17, 19. Shifting-control method
used Oct. 1-11, Oct. 16 to Nov. 8, July 13 to Sept. 30.
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Mustinka ditch above Twelve Mile Creek, near Charlesville, Minn.

Location.- Reference mark, lat. 45°53'30", long. 96°21'30", in NEINE: sec. 19, T. 128 N.,
R. 45 W., 0.2 mile upstream from Twelve Mile Creek and 6 miles southwest of Charles-
ville. Readings referred to datum 990.00 feet above mean sea level, adjustment of
1912 (levels by Corps of Engineers, War Department).

Records avallable.- April 1943 to September 1946 (winter record incomplete).

Extremes.- Maximum daily discharge during period, 300 second-feet Mar. 20; maximum gage
€. observed, 11.94 feet Mar. 20 (backwater from ice); no flow on many days.
1943-46: Maximum daily discharge, that of Mar. 20, 1946; maximum gage height, that
of Mar. 20, 1946; no flow for several periods each year.

Remarks.- Records are falr except those for periods of no gage-height record, which are
poor. Reference mark readings made once dally.

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

Rating table, water year 1945-46, except periods of ice effect or shifting control
{gage height, in feet, and discharge, in second-feet)

l.2 o 2.0 3.4 3.6 42
1.4 1 2.3 6.6 5.0 94
1.6 .2 2.6 10 7.0 170
1.7 o7 2.8 13 8.4 241
1.8 1.8 3.0 20 9.3 300
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 3.4 1.1 ¢, 119§ 12 3.4 12 4.8 a0
2 a2.0 .1 O 116 12 2.4 6.8 1.5 a0
3 1.1 .6 0 108 all 1.5 a5.0 .6 a0
4 2.0 o4 o 112} all +6| 7.6 al.0 a0
5 2.4 +6 o 116 a10 i 5.9 1.5 a0
6 1.5 .1 q 118 al0 «§| 5.4 1.1 &
T 1.1 1 [ 112 9.4 1.5] 31 1.1 1.1
8 8 o1 0 101 9.4 1.5 34 1.1 a4.0
9 8 1 o 90| 9.4 N 49 «6 2.9
10 .1 .1 O 86 6.9 «5| 439 .1 2.0
11 .1 .1 q 82 7.8 3.4 36 aJl 1.5
12 N 2 e 79 8.8 2.4 24 o1 2.0
13 .2 7 Q &8 7.6 1.5| 14 W1 4.8
14 «6 1.2 ¢ 64 6.5 1.5 all .1 6.5
15 3.4 1.3 Q 60] 6.5 1.1 7.3 1 a4.5
18 ] 1.4 o 561, 8.5 1.5 4.1 o1 3.4
17 2 1.2 20 49 6.5 1.5 3.7 .1 2.7
18 o2 .8 120 451 8.5 1.0] 2.2 a.l 3.4
19 2 5 220 45| 8.5 1.1 27 .1 3.4
20 .1 o3 300 40 6.5} 5.4 49 .1 2.0
21 .2 a.3 *280| 34 5.4 4.3 a24 1 2.0
22 1 a.3 240! 29 5.4 3.4 12 o a2.2
23 .2 3 220 25 4.5 2.0 7.6 a0 2.4
24 2.0 .2 192 25| 3.8 2.0 4.8 1.1 2.9
2s 1.1 o1 154 21 3.8 4.3 4,3 al.o 2.9
26 .2 o1 *127| 18 3.8 6.5 4.3 12 2.9
.2 .2 112 12 3.4 7.6 4.3 5.4 4.3
28 .8 *.,5 108 al3 4.3 7.0 26.0 .8 2.9
29 .6 .9 108 4.3 10 6,5 .8 al.5
30 N 1.2 108 13 3.8 15 4.8 ) .1
31 a.8 - 108 - 3.8 - 4.8 o -
Second— Runoff in
Month foot-days Maximum Minimum Mean aore-fest
October. .. ..ot e
November. .
December.........
Calendar year e [N - - - - -

Water year  ............. - - - - -

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of weather records and observer's notes on
precipitation.

Note.- Stage-discharge relation affected by 1ce Nov, 9-30, Mar. 17-23. Shifting-control method
used July 7-13, 15-20.
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Mustinka ditch below Twelve Mile Creek, near Charlesville, Minn.

Location. - Reference mark, lat. 45°53'30", long. 96°21140", on line between secs. 18 and

— I9, T. 128 N., R. 45 W., at highway bridge over Twelve Mile Creek 40 feet downstream
from inlet to Mustinka ditch and 6 miles southwest of Charlesville. Readings referred
to datum 990.00 feet above mean sea level, adjustment of 1912 (levels by Corps of
Engineers, War Department ).

Records available,- April 1943 to September 1946.

Extremes.- Maximum daily discharge, 457 second-feet Mar. 21; maximum gage height, 11.57
Teet, from floodmark, occurring between Mar. 17-21 (backwater from ice); no flow for
several months.

1943-46: Maximum daily discharge, that of Mar. 21, 1946; maximum gage height, 13.57
feet (from floodmark) during period Apr. 1-5, 1943; no flow for several months in each
year.

Remarks.- Records good except those for perjods of ice effect or no gage-height record
Wwhen there was flow, which are fair, Reference mark readings made once daily. Flow is
diverted to Mustinka ditch below Twelve Mile Creek at stages above 1.6 feet for purpose
of relieving flood conditions in Twelve Mile Creek Basin below diversion.

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

Rat: table, water year 1945-46, except perilods of ice effect
gage height, in feet, and discharge, ih second-feet)

1.6 © 2.1 N 4.0 34 8.0 246
1.6 .1 2.2 1.9 4.5 51 8.8 314
1.7 2 2.7 8.9 5.3 86 9.4 386
2.0 4 3.3 19 6.5 151 9.9 457
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 [} 38 0.2 0] 0.3
2 [} 30 .2 4] «6
3 [} 30 .1 o o
4 [¢] 32 .1 4] .2
5 0 40 .1 o] o1
6 [} 42 .1 4] .1
T [} 42 .1 0 .9
8 o 33 .1 [¢] 11
S 0 28 .1 [¢] 20
10 0 24 o o 23
11 of =21 0 [ 25
12 0 19 [¢] 4] 13
13 0 17 [¢] [¢] 4.7
14 Q 14 Qa [} az2.5
1s 0| 13 [} o .3
16 *0 11 [¢] [¢] 4]
17 60 10 [¢] 4] [¢]
a250 8.5 [¢] 4] 0
19 b375 7.8 o 4] 3.2
20 a400 6.7 0 (4] 13
21 *457 4.3 0 0] a4.0
22 304 2.9 4] 4] ot
23 218 2.9 4] 4] .2
24 145 2.2 [¢] 0 4]
25 91 .8 0 (o] o
26 81 .4 [+] [¢] 0
27 51 3 [¢] [¢] 4]
28 39 a.3 [ o a0
29 39 3 0 o1 [}
30 42 .2 Q 4 Q
31 39 - 0 - [+
Second- i Runoff in
Month foot-days Maximum Minimum Mean aore-fest
4] [¢] [¢]
[¢] 0 [¢]
0 (o] a
0 3.19 2,310
o [¢] [¢]
o (o] [¢]
[o] B82.6 5,080
.2 16.0 953
[¢] e 2.2
[¢] 0. .6
o] 3,96 244
o (4] (4]
el o [
Water year 1945-46 ............. . e 3,165.9 ] 8.67 6,280

# Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated or estlmated,
b Stage-discharge relation affected by ice.
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Rabbit Creek at Camphell, Minn.

43

Location.- Chain gage, lat. 46°05'40", long. 96°241'40", in sec. 1, T. 130 N., R. 46 W.,
way bridge in Campbell, three-quarters of a mlle downstream from an unnamed

E)
tributary and 10 miles upstream from

Drainage area.- 266 square mliles.

mouth.

Records avallable.- June 1942 to September 1946.

Extremes.- Maximum daily discharge during year, 650 second-feet Mar. 21; maximum gage
& observed, 9.00 feet Mar. 20 (backwater from ice); no flow for several months.
1942-46: Maximum discharge observed, 1,860 second-feet June 4, 1944; maximum

daily, 1,800 second-feet {estimated) Apr. 3, 1943

maximum gage height, 15.07 feet

Apr. 2, 1943, from floodmarks (backwater from ice); no flow durlng large part of each

year.

Remarks.- Records falr. Gage read once

daily.

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

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

Day| Oot Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept.
1 0.1 o 97 1.0 o 0.5
2 o] ag0 .8 0 .3
3 o 84 .7 o 0
4 a.ly o as4 .6 a.6 [}
5 o 84 B.5 1.3 o
6 0 78 8,5 3.4 [o]
7 [e] o] 57 8.4 6.6 o)
8 o [¢] 52 8,4 9.6 o]
9 0 0o 41 N ‘12 [e]
10 0 o| a35 »8 21 [+]
11 3] (¢} a2g 0 31 o
12 [} 0 24 o) 26 [+]
13 0 0 18 0 20 0
14 o] 0 13 0 18 [¢]
15 [} b2 9.6 [+] -10 0
16 0 b3 6.4 <] 8.6 o}
17 [ b80 5.5 0 5.5 (]
18 ] b260 4.8 [ 8.7 o]
19 0 550 5.9 0 11 0
20 0 *bHEOO 3.3 0 25 0
21 o] b650 3.0 Q 23 (o]
22 o 836 2.7 ] 14 o
23 0o 479 2.6 o) 10’ 0
24 [} a530 2.4 0 7.4 0
25 0 *581 2.2 (4] al.3 [*]
26 0 431 a2.0 0o 4.8 0
27 [} 370 al.g 0 3.6 0
28 [ a270 al.p [ 2.7 0
29 [ * 170 1.z (4] 1.9 ]
30 o 134 al.l o) 1.3 Q
31 - 118 - 0 1.0 0
Second- Runoff in
Month foot-days Maximum Minimum Mean acre—fest
0 (] [+]
o .02 1.2
o [+] 0
Calendar year 1945 o 16.5 11,950
JANUATY. o vttt e o 0 [o] o] 0
February. o Q 0 0 Q
March. 5,844 650 [0} 189 11,590
April 837.0 97 1.1 27.9 1,660
May. 5.9 1.0 o .19 12
June 0 0 o] 0 0
July.. 285.3 31 [ 9.20 566
August. . .5 0 .03 1.6
Septembe 0 0 o 0
Water year 1945-46 ...................... 6,973.6 850 [¢] 19.1 13,830

* Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated or estimated.

b Stage-discharge relation affected by ice.
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Wild Rice River near Mantador, N. Dak.
Location - Staff gage, lat. 46°10120", long. 97°00'35", in SE} sec. 12, T. 131 N., R. 51
., 13 miles west of Mantador.

Records available.- March 1944 to September 1946.
Extremes.- Maximum daily discharge during year, 290 second-feet Mar. 23; maximum gage

€Ignt, 7.28 feet Mar. 20 (backwater from ice); no flow at times.

1944-46: Maximum discharge, 938 second-feet Mar. 20. 1945 (gage helght, 9,57 feet);
no flow at times.

Remarks.- Records good except those for period of ice effect, which are fair. Gage read
Oonce or twice daily.

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 1.1 2.3 1.5 0 247 31 5.9 15 2.6 0

2 1.1 2.6 1.5 *0 239 28 5.9 10 1.6 [

3 1.1 2.6 1.5 0 231 26 5.3 9.3 1.3 0

4 1.0 2.6 1.5 0 231 24 4.6 7.2 1.0 [}

5 1.0 2.6 1.5 0 231 24 4.0 7.9 .8 (4]

6 1.0 2.6 1.5 [ 231 24 4.0 6.6 .5 o

7 .9 2.6! 1.5 0 225 22 4.0 15 4 [

8 .9 2.6 1.4 0 212 20 3.8 15 .3 [

9 .8 2.6 1.2 o 199 18 3.0 11 .3 0
10 .8 2.6 1.0 o 191 17 2.3 8.4 .2 0
11 .7 2.6 .8 0 1s2 15 2.2 7.0 .1 o]
12 .7 3.4 .6 [ 164 13 1.9 5.3 0
13 .7 4.8 4 0 144 13 1.9 4.8 0 0
14 .7 3,8 .2 o 123 13 1.6 4.4 [
15 .6 4.2 0 1 iis 12 1.5 5.3 .1 0
16 .8 3.8 [ 2 i1 12 1.5 5.7 .1 o
17 .9 3,4 0 5 105 12 1.9 21 .4 0
18 .9 3.0 [ 30 99 11 2.4 73 .8 o
19 1.9 2.8 0 160 93 11 2.8 62 .5 1.8
20 2.2 2.4 o 250 88 11 5.1 54 .3 3.2
21 1.6 2,0 o *250 82 11 7.5 33 .2 3.2
22 1.0 1.0 0 250 76 11 6.1 39 a1 3.6
23 1.4 .6 o 290 74 10 8.1 46 0 3.6
24 1.2 4 [ 280 69 1o 6.1 41 o 3.4
25 1.4 .6 [} 268 64 9.8 7.9 25 0 3.2
26 1.4 o7 *0 #241 58 9.3 17 12 o 2.3
27 1.5 .8 0 235 49 8.9 8.6 8.1 0 2,0
28 1.5 1.0 0 252 43 8.1 11 6.8 0 1.5
29 *1.6 1.2 0 252 38 7.0 18 5.7 [} 1.3
30 1.5 3. [¢] (*) 244 35 5.9 15 4.6 o] .5
31 1.5 - o 244 - 5.9 - 3.6 o -

Second- Runoff in

Month foot-days Maximum .Ilinin\m Mean acre-feet

70

138

32

52,240

o o 0 0 0

o o [} 0 0

3,254 290 0 105 6,450

4,050 247 35 135 8,030

453.9) 31 5.9 14.6 900

168.9) 18 1.5 5.63 335

. 572.7| 73 3.6 18.5 1,140
August... 11.§ 2.6 0] .37 23
September 29.6 3.6 ] 99 59
Water year 1945-46 - .......... R ERT 8,661.8 290 0 23,7 17,180

* Winter discharge measurement made on this day.
Note.- Stage-discharge relatlon affected by ice Nov. 13 to Mar. 24.



RED RIVER OF THE NORTH BASIN 45
Wild Rice River near Abercrombie, N. Dak.

Location.- Staff gage, lat. 46°28'35", long. 96°47!'15", in NELSW} sec. 25, T. 135 N.,
R, 49 W., 160 feet upstream from rubble masonry dam which serves as control, 3%
miles northwest of Abercrombie, and 8 miles downstream from Antelope Creek. Datum of
gage 1s 907.94 feet above mean sea level, datum of 1929,

Drainage area.- 2,170 square miles.
Records available.- April 1932 to September 1946.
Average discharge.- 10 years (1932-33, 1936-37, 1938-46), 75.7 second-feet."

Extremes.- Maximum discharge during year, 2,320 second-feet Mar. 24 (gage height, 13.07
€€T); no flow Dec. 19 to Mar. 12, Aug. 27 to 3ept. 18. Sept. 28, 23.
1932-46: Maximum discharge, 5,500 second-feet Apr. 2, 1943 (gage height, 21.02
feet, from floodmark), from rating curve extended above 2,100 second-feet; no flow
for some periods each year.

Remarks.- Records good except those for Mar. 13-22, which are falr. Gage read once or
twice daily.

Rating table, water year 1945-46, except period of ice effect
(zage height, in feet, and discharge, in second-feet
{Shifting-control method used oct. 1 to Dec. 16)

1.0 0 1.7 18 2.4 123 4.8 750
1.1 K] 1.9 30 2.7 223 6.0 940
1.2 2.3 2,0 38 3.0 347 9.0 1,450
1.3 4.6 2.1 50 3.4 517 11.0 1,850
1.5 10 2.2 69 3.8 610 13.0 2,300
Discharge, in second-feet, water year Ootober 1945 tc September 1946
Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4.2 2.1 1.8 o 343 58 10 20 17 o
2 4.2 2.1 1.8 (%) - *0 338 53 8.8 18 12 (o]
3 4.2 2.1 1.8 - o] 303 50 9.8 16 8.9 o
4 2.7 2.1 1.4 - (o] 312 47 8.0 al9 6.8 [}
5 2.7 2.1 1.8 - [ 316 44 a8.0 22 5.4 o
6 2.5 2.5 1.9 - o 312 41 8.0 26 a5.2 o
T 2.5 2.9 1.6 - 0 321 38 9.2 38 4.9 o
8 1.8 2.9 1.6 - 0 321 38 8.6 29 4.6 o]
9 1.6 2.5 1.6 - o 312 a36 8.0 22 1.4 o
10 1.1 2,5 al.4 - 0 287 a34 6.8 18 1.1 [¢]
11 1.1 2.7 1.1 - o 270 32 5.7 18 .8 [o]
12 1.1 2.9 .8 - o 246 31 5.7 22 .5 o]
13 1.1 2.9 .8 - 10 227 26 5.7 22 .5 o]
14 1.4 3.2 .8 - 5 216 24 5.2 als .5 [o]
15 1.8 3.2 .6 - 5 al9s 22 6.8 14 1.1 o
16 1.9 3.2 4 - 8 177 21 3.6 12 2.1 o
17 2.3 3.4 a.2 - 30 164 20 4.9 9.4 1.8 o
18 2.5 3.6 B - 190 154 18 5.2 55 1.1 o
19 2.5 a3.5 0 - 640 138 18 5.7 84 .8 3
20 2.9 3.4 [ - 1,100 al34 als 6.3 32 .5 .2
21 4.4 a3.2 0 - *1,400 129 18 6.3 24 4 .1
22 2.5 2.9 4] - 1,900 123 19 6.3 28 4
23 1.1 a2.7 ¢} - k2,300 117 18 6.6 45 .2 0
24 1.1 2.5 0 - k2,250 106 16 6.0 54 .2 .5
25 1.1 a2.2 o - k1,920 100 16 11 50 .1 .8
26 1.1 *1.9 [o] - k*1,720 94 16 12 245 1 .5
27 1.1 1.9 [+] - k1,090 92 15 12 40 o .5
28 1.4 1.9 0 - k778 84 14 11 40 o .3
29 1.4 1.8 [+] - 632 76 12 11 41 [s] .2
30 1.4 1.8 0o (*) 502 69 12 24 38 o .2
31 1.8 - o - 383 - 11 - a28 [¢] -
Second- I Runoff in
uonth foot-days | Maximum | Minimum Maan acre-feet
October. v erers e N 64.5 4.4 1.1 2.08 128
November. . 3.6 1.8
December 1.9 o
Calendar year1945 .............. PN 5§3,233.2 2,800 0
January.......... . o] o] [e] 0 [o]
February. 0 0 [} 0 0
16,663 2,300 0 538 33,050
6,077 343 69 203 12,050
836 58 11 27.0 1,660
246.3 24 3.6 8.21 489
947.2 84 9.2 30.6 1,880
78.4 17 o 2,53 156
3.6 .8 0 .12 7.1
Water year 1945-46 ........... e, 25,016.1 2,300 0 68.5 49,620

* Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated.
k Discharge computed by using rate of change of stage as a factor.
Note.- Stage-discharge relation affected by 1ce Jan. 1 to Mar. 22.
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Antelope Creek at Dwight, N. Dak.

Location.- Chain gage, lat. 46°18!50", long. 96°44105"," in SE:SEL sec. 20, T. 133 N.,
., at bridge on U. S. Highway 8l, half a mile north of Dwight and 7 miles
upstream from mouth.

Dralnage area.- About 250 square miles.
Records available.- March 1944 to September 1946.
Extremes.- Maximum discharge during year 1,360 second-feet Mar. 21 (gage height, 12.33
€eT); no flow during several months.
1944-46: Maximum discharge, that of Mar. 21, 1946; no flow during several months
of each year.

Remarks.- Records good except those for periods of ice effect, which are fair. Gage
Tead once or twice daily. .

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 0 30 0.1 o] 0.3
2 [ 21 .1 (] .2
3 [o] 16 .1 [} .2
4 [o] 27 -2 o] W1
5 [o] 22’ .2 o 1
6 of 32 4 0 .1
T 0 30 .2 (] .1
8 0 23 .1 o] [o]
9 0 19 o] o] [o]
10 b0 15 ) o o
Il b0 11 0 .2 0
12 b0 9.6 o] 0 0
13 bl 8.2 [ .1 [}
14 b4 5.8 [ .2 o]
15 b8 4.7 [o] .3 o]
16 b10 4.0 [} 4 o]
17 b20 3.2 0 .5 [o]
18 le b300 2.9 o 1.7 0
19 704 1.9 [o] 16 0
20 944 1.5 o 34 o]
21 1,260 1.1 [o] 34 [o]
22 97 1.7 0 31 [o]
23 811 13 o1 28 0
625 6.0 o] 24 0
25 433 1.2 ) .20 o
26 , 232 .7 [¢] 8.7 0
27 144 5 o] 6.2 o]
28 101 .4 0 2.8 0
29 73 .2 0 1.3 [}
30 55 .2 o .7 0
31 42 - o .5 (4]
Second- . Runcff in
Mcnth feot-days Maximum Minimum Mean’ acre-fest
Octeber. ..., 0 0 0
November. . . .. . . [} 0 o
December. ...... .. . 0 0 0
[¢} 18.5 13,360
0 0 0
o] 0 0
[o] 217 13,370
.2 10.4 620
o] .05 3.0
0 ) 0
[} 6.79 418
[o] .04 2.2
[o] [o] 0
Water year 1945-46 ............... el 7,268.0 1,260 0 19.9 14,410

b Stage-discharge relation affected by ice.
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Sheyenne River near Harvey, N. Dak.

Location.- Staff gage and logse rock dam, lat. 47°47125", long. 99°53125", in SELSWi
sec. 21, T. 150 N., R. 72 W., 300 feet north of Harvey Water Works and 2 miles north-
east of Harvey. Prior to June 11, 1946, staff gage at site just above Harvey Dam,
2§ mlles upstrcam, at different datum.

Records available.- October 1945 to September 1946. .

Extremes.- Maximum discharge observed during year, 132 second-feet Mar. 21 (gage helght,
2.26 Teet, site and datum then in use); no flow during several perilods.

Remarks.- Records fair June 11 to Sept. 30 and poor Oct. 1 to June 10, when stage-dis-
charge relation was not well dgfined. ngge read once daily.

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

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 [s] 0.5 0.2 o 23 2.0 o] 3.5 0.2
2 [o] a.5 .2 o 20 2.0 (o] 7.5 .1
3 ) .5 .2 [o] 18 2.0 o 8.4 .1
41 0. .5 .2 [s] 16 2.0 o 7.5 )
5 [s] .5 .2 [o] 13 az.0 [o] 3.9 [s]
6 0 .5 a.z2| (o] 12 2.0 [¢] 2.7 (o]
7 .2 .5 .2 0 all 2.0 (o} 2.7 o]
8 .5 .6 .2 0 10 2.0 o 1.8 2]
9 .5 a.6 .1 0 9.5 2.0 0 2.2 o]
10 3 .7 .1 o 7.8 1.5 o 2.2 0
11 .3 .7 1 [} 7.0 1.5 .1 1.8 0
12 .2 .6 21 [} 5.7 al.4 .1 1.2 o
13 .2 .6 a.l 0 5.1 1.3 .1 .7 0
14 .2 .5 Jd 0o as.0 1.1 .1 .5 o]
15 .2 .5 Pat [o] 3.1 1.0 W1 .3 ]
16 .2 a.4 .1 [o] 13 1.1 .1 .2 [+
17 .2 .4 .1 az2.0] 3.1 1.1 [o] 7.5 0
18 .2 .4 .1 5.1 3.1 1.0 [} 5.7 o
19 .3 4 +1 40 3.1 al.o o 3.9 (o}
20 .4 3 a.l 96 2.7 .9 o 1.8 o
21 .4 .2 .1 119 az2,7 .9 (2] 7 [
22 .4 .2 .1 62 2.7 7 (] .6 [o]
23 .4 a.z2 o 44 2.4 .6 [o] .5 o
24 .4 .2 o a50 2.4 .4 o .4 o
25 a.4 .2 o 57 2.4 4 .2 .3 o
26 .5 .2 o] 54 2.4 a.4 .2 .3 0
27 .6 .2 0 52 2.4 .4 .2 .3 0
28 .6 .2 (0] 44 az2.4 .4 .6 .2 (o]
29 .6 .2 0 33 2.4 .3 .9 .2 0
30 .6 a.2 Q 32 2.4 .1 3. .2 o]
31 - .2 0 az28 - 0 - .2 o
Seccnd- s Runoff in
Month fcot-days Maximum Minimum Mean acre-feet
o] (o} o]
o .29 17
.2 40 25
3 0 .10 6.0
o] ¢ [} [o]
8 o 23.2 1,420
4. 2.4 7.16|
S. (o} 1.15 70
5 o .19 12
9 .2 2.25 139
0 0 .0 .8
[¢] 0 o
Water year 1945-46 1,068.7 119 o 2.93 2,120

a No gage-height record; discharge-interpolated.
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Sheyenne River at Sheyenne, N. Dak.

Location.- Staff gage, lat. 47°50120", long. 99°07'30", EE‘ sec. 5, T. 150 N., R. 66
, at recreation-pond dam, 1 mile north of Sheyenne Da of gage is 1,408.65 feet
above mean sea level, adJustment of 1812.

Drainage area.- 1,980 square miles. -
Records avallable.- April 1929 to June 1933, October 1939 to September 1946.

Extremes.- Maximum discharge observed during year, 1,120 second-feet Mar. 21 (gage height,
feet); no flow during parts of several months‘
1929-33, 1989-46: Maximum discharge observed, 1,140 second-feet Apr. 5, 1942;
maximum gage height observed, 7.22 feet Mar. 27, 1943 no flow during parts of most
years.

Remarks.- Records falr except those for pericds of backwater, wind effect, and doubtful

or no gage-height record, which are poor. Gage read once or twice daily Stage-dis-
charge relation substantially affected by wind at times during low flow.

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 (0] o 0o 1.0 0| 157 6.6 1.7 2.4 27 0.2
2 o] e.5 ) 1.0 0| 144 6.6 1.7 66 27 .1
3 o] [} 0 1.0 0| 131 6.6 2.4 10 22 .1
4 o o] 1.0 1.0 o| 123 18 6.6 18 18 0
5 1.0 o] 2.0 1.0 o] 114 14 2.4 27 14 .1
6 1] o) 1.5 1.0 (o] 929 14 1.7 32 10 .1
7 o] o 1.2 1.0 (o] 80 14 14 27 8.5 (o]
8 o o] 1.0 1.0 0 72 6.6 3 22 3.1 .3
9 o) 0 1.0 1.0 0 62 22 .3 18 .2 .7
10 e.l ) <9 1.0 0 62 18 .3 22 1.4 o]
1l e.5 o] .8 1.0 [o] 58 3.9 o7 14 3.1 o
12 o] 0 .7 1.0 o] 39 10 o) 10 3.1 1.2
13 0 o .7 1.0 10 32 2.4 0 14 3.1 <1
14 o] 0 .7 1.0 48 32 3.9 o] 10 2.0 1
15 0 o] .7 .2 &2 34 3.9 .3 3.9 8.5 .1
16 [} o] 7 .2 69 32 2.4 .3 6.6 o7 0
17 o] 0 .7 .1 69 12 2.4 .3 27 18 .3
18 e.5 o] 7 .1 69 16 3.9 .1 32 .7 1.7
19 o] (o] o7 o] 230 34 3.9 .3 434 .3 eld
20 0 ) W7 0 358 39 3.9 7| 443 .3 e4.0
21 o] [o] T 0 1,120 32 3.9 1.2 273 .1 e4.0
22 [o] o) W7 [} 1,000 36 1.7 1] 180 .3 1.7
23 o] [ W7 o] 900 22 3 A 123 .7 es.0
24 e.5 [o] .7 (o] 800 29 3.9 10 99 .3 e4.0
25 e.5 o] .8 0 732 16 3.9 10 80 .3 e4.0
26 0 0 -8 [+] 600 12 2.4 3.9 69 e2.0 .1
27 o] o] .8 (o] 499 12 1.7 2.4 55 W7 .1
28 [o] o] .8 0 489 10 1.2 10 48 1.2 [o]
28 o] 0 .8 o] 358 10 3 10 41 1.7 [0
30 e.5 o .8 ) 300 6.6 .3 2.4 36 1.2 o
31 o] - .8 0 230 - .3 - 32 .3 -
Seoond— ; s Runoff in
Month foot—days Maximum Minimum Mean acre—feet
Qotober........ . . . 3.7 1.0 [o] 0.12 7.3
November. .5 . [} .02 1.0
December . . . . o .78 48
] 23.1 16,700
0 47 29
o] [+
0 256 15,750
6.6 51.9 3,080
.3 6.03 371
0 2.81 167
2.4 73.4 4,510
.1 5.80 357
V] 1.37 81
Water year 1945-46 ....................0 . 12,310.3 1,120 3] 33.7 24,410

e Discharge increased by downstream wind

Note.- Backwater from aquatic growth and ‘debris Apr. 7-27, July 19-21, Aug. 7-25, Aug. 27 to Sept. 3.
Doubtful or no gage-height record Nov. 11 to Dec. 11, Dec. 15 31, Jan, 20 to Mar. 13, 22-24, 26,
July 25; discharge computed on basis of weather records and observer's notes.
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Sheyenne River near Cooperstown, N. Dak.

Location.- Wire-weight gage, lat. 47°26!', long. 98°02', in N‘E-L SE.. sec. 27, T. 146 N.,
R. 58 W., at county bridge 5 miles east of Cooperstown Datum of gage is 1,274.57
fee’c)above mean sea level, datum of 1929 (Corps of Engineers, War Department bench
mark}.

Records available.- March 1945 to September 1946.

Extremes.- Maximum discharge observed Jduring year, 964 second-feet Apr. 2; maximum gage
observed, 11.55 feet Mar. 24 (affected by ice); minimum daily discharge, 1.9
second-feet Feb. 14-16; minimum gage height observed, 3.64 feet Sept. 16.
1945-46: Maximum dischar'ge observed, that of Apr. 2, 1946; maximum gage helght
observed, that of Mar. 24, 1946; minimum daily discharge that of Feb. 14-16, 1946;
minimum gage height obser'ved 3.52 feet Sept. 6, 45,

Remarks.- Records good except those for periods of ice effect or backwater, which are
Talr. Gage read once or twice daily.

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 3.9 15 11 8.1 *9.7 6.5 947 68 36 40 142 10
2 4.8 15 11 8.1 10 7.6 964 64 36- 43 118 i2
3 5.4 *15 10 8.1 10 8.3 943 60 34 50 99 13
4 4.2 15 10 *8.1 8.1 10 880 56 31 54 83 13
5 3.9 18 *9,7| 8.1 6.1 9.4 736 56 29 53 70 15
6 3.6 iz 1o 8.3 4.6 9.4 572 57 29 50 62 12
7 3.9 13 10 8.9 2.7 8.9 446 56 29 45 53 9.9
8 3.6 11 9.4 9.2 2.4 8.1 366 55 34 40 46 7.9
9 3.9 11 9.2 9.4 2.3 *8,6 305 54 34 36 41 7.9
10 3.9 15 8.3 9.4 2.2 8.3 270 53 32 32 36 9.9
11 3.7 13 8.1 9.4 2.1 9.2 236 51 29 28 31 8.2
12 3.6 12 7.8 9.4 2.0 13 210 51 26 26 26 7.1
13 3.4 11 7.0 9.4 2.0 67 193 49 23 23 21 6.6
14 3.6 12 6.5 9.2 1.9 89 178 52 20 18 19 6.2
15 3.9 12 6.5 8.9 1.9 9 161 51 18 17 19 5.9
16 4.6 14 5.8 9.2 1.9 196 147 48 17 13 18 4.5
17 5.2 14 5.6 9.4 2.0 296 141 S2 17 14 20 4.8
18 5.6 14 5.6 9.4 2.1 406 130 56 19 10 12 13
19 5.8 14 6.1 9.2 2.3 | *508 119 58 17 10 9.6 19
20 18 13 6.8 9.2 2.4 575 114 58 18 10 9.6 11
21 20 12 7.6 9.7 2.5 664 109 56 16 13 9.3 16
22 12 1z 8,1 11 2.8 749 102 60 15 15 10 22
23 8.3 12 8.9f 11 2.7 | *808 96 57 18 22 9.0 25
24 11 12 9.4 11 2.8 958 21 56 15 42 7.9 22
25 28 1z 9,4 10 2.9 924 87 55 15 48 7.6 17
26 24 12 | 9.4 9.4 3.0 922 81 50 15 59 9.9 18
27 15 1 9.4 10 4.1 795 78 45 15 133 12 19
28 13 11 9.4 11 4.6 *803 76 42 23 348 12 20
29 23 11 9.2 11 - 835 73 39 24 239 12 17
30 20 11 8.9 10 - 875 70 39 40 210 15 17
31 17 N 8.3 10 . 916 - 37 - 178 13 -
Second- Runoff in
Month Nean acre-feet
October......
November.....
December

Calendar year e e -

2,090
13.0 773
Water year 1945-46 ..............c.iunens 27,463.7 75.2 54,470

* Winter dlscharge measurement made on this day.
Note .- Stage-discharge relatlon affected by ice Nov. 20-23, Dec. 9 to Mar. 24. Backwater from
leaves of aquatic growth Oct. 1 to Nov. 15, June 16 to July 14, July 24 to Aug. 13, Sept. 18-30.
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Sheyenne River at Valley City, N. Dak.

Location,- Water-stage recorder and concrete control, lat. 46°55!', long. 98°01', in
% sec, 28, T. 140 N., R. 58 W., 100 feet downstream from College Dam in Valley
uity and 15 miles downstream from Baldhill Creek.

Drainage area.- 8,360 square miles (includes 3,940 square miles in closed Devils Lake
Bas [1’1) .

Records available.- March to August 1919, March 1938 to September 1946.

Extremes.- Maximum discharge during year, 1,160 second-feet Mar. 26 (gage height, 7.56
56t); minimum, 1.6 second-feet Feb. 19, 21 (gage helght, 2.57 f
1919, 1938- 46 Maximum discharge obsewed, 2,750 second-feet Apr. 18, 1919 (gage
ifeighti 14.9 feet, site and datum then in use); no flow during several periods in
938-41.

Remarks.- Records good except those for periods of no gage-height record, which are fair.
Rating table, water year 1945-46, except periods of ice effect

or backwater from aquatic growth or debris (gaﬁe height,
in feet, and discharge, in second-feet

2.5 1.0 2.9 16 3.3 72 4.0 273
2.6 2.2 3.0 26 3.4 95 4.6 400
2.7 4.3 3.1 38 3.8 149 6.0 742
2.8 8.6 3.2 52 3.8 212 7.5 1,150
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 12 19 13 9.8 10 2.8 895 88 52 36 228 8.0
2 10 21 13 9.8 12 3.2 919 84 47 33 182 5.3
3 9.2 16 13 9.8 12 4.3 g62 81 43 35 152 4.9
4 9.8 13 13 11 12 4.6 976 86 40 43 127 5.3
5 8.5 14 13 11 12 4.9 970 86 43 49 105 7.5
6 7.9 14 14 11 blo 7.0 9219 81 44 62 88 7.5
7 6.1 15 13 11 b9.2 9.8 804 17 43 95 79 7.0
8 5.7 17 bl4 11 b8.0 10 646 71 35 79 62 4.9
9 5.3 13 bl3 10 7.0 10 495 74 30 66 54 21
10 4.9 12 12 9.8 4.9 10 396 72 34 62 44 28
11 4.9 19 12 9.8 4.3 12 338 68 33 46 40 22
12 4.0 11l al2 9.8 4.0 33 302 62 34 38 31 14
13 3.2 15 all 9.8 3.2 124 270 66 34 35 28 12
14 2.5 17 alo 9.8 2.6 232 251 70 31 31 27 10
15 2.5 17 ag.0| 9.8 2.5 296 222 66 33 27 29 8.0
16 2.6 17 a8.0| 9.8 2.4 293 202 64 30 21 25 6.6
17 2.6 16 a7.0| 9.8 1.8 322 189 68 33 20 21 4.9
18 3.2 16 46,5 9.2 1.8 328 173 66 26 20 16 27
19 4.3 17 6.1 9.8 1.8 355 170 68 20 17 12 31
20 3.4 18 6.1 9.8 1.9] 558 155 74 24 13 9.2 38
21 4.6 *16 *5.3 9.8 1.8 791 149 72 21 12 9.2 43
22 4.3 15 5.3 9.8 1.8 833 143 77 21 9.2 8.0 42
23 5.7 14 7.0 10 1.9 833 135 77 24 8.6 6.6 34
24 12 12 8.6 10 2.5/ 905 127 72 22 7.0 4.6 34
25 20 12 7.5 10 2.6 870 118 64 22 4.9 3.7 33
26 14 12 7.5 10 2.6|1,080 108 58 19 3.0 4.8 34
27 13 12 8.0 10 2.6(1,130 105 56 69 5.9 7.0 33
28 16 12 8.0 *10 *2.6 973 103 52 84 24 9.8 28
29 20 12 8.0 11 - 886 95 50 62 58 10 28
30 24 13 8.6 11 - 860 88 54 54 205 11 26
31 18 - 9.8 10 - 881 - 64 - 267 9.8 -
Seoond- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
2.5 8.5 — 523
10 14.8 869
5.3 9.75] 600
.8 76.1 55,120
9.2 10.1 821
1.8 5.06 281
2.8 412 25,310
) 381 02,660
50 70.1 4,310
19 36.9 2,200
3.0 46.2 2,840
3.7 46.6 2,860
4.9 20.3 1,210
Water year 1945-46 ...................... 32,410.8 1,130 1.8 88.8 64,280

* Winter discharge measurement made on this day.
a No gage-height record; discharge computed on basis of weather records and records for station
near Cooperstown.

b Stage-discharge relation affected by ice.

Note.- Backwater from debris or aquatic growth Oct. 14—26 Dec. 6, 7, 10, 11, 19-21, Jan. 10-28,
Feb. 12-28, May 11-24, June 12 to July 1, July 16-28, Aug. 18 to Sept. 2, Sept. 19-. 31.
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Sheyenne River at West Fargo, N. Dak.

Location.- Water-stage recorder, lat. 46°53'20", long. 96°54'55", in sec. 31, T. 140
N7 R. 49 W., half a mile north of West Fargo and 3 miles upstream from Maple River.
Datum of gage 1s 877.19 feet above mean sea level, datum of 1929.

Drainage area.- 9,460 square miles (includes 3,940 square miles in closed Devils Lake
sin). N

Records avallable.- September 1929 to September 1946. March 1902 to June 1907 and
March to August 1919 at site a quarter of a mile upstream.

Average discharge.- 17 years, 108 second-feet.

Extremes.- Maximum discharge during year, 1,690 second-feet Mar. 31 (gage height,
T5 0T feet); minimum daily discharge, 22 segond-feet Dec. 15; minimum gage height,
2.60 feet Sept. 8. '
1902-7, 1919, 1929-46: Maximum daily discharge, 2,400 second-feet Apr. 7-10,
1943; maximum gage height, 19.35 feet Apr. 1, 1943, from graph based on gage readings;
minimum discharge, 2.0 second-feet Dec. 14, 1936 (gage height, 1.90 feet%.

Remarks.- Records good except those for periods of ice effect or backwater from debris,
T WhIChR are fair.

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

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 53 30 34 26 32 *42 1,390 219 129 91 48 37
2 52 *30 32 26 31 42 1,150 208 130 87 416 35
3 52 28 31 *27 32 42 1,040 198 127 84 42 35
4 50 28 31 27 33 43 952 192 122 83 38 34
5 49 48 31 27 34 44 903 183 120 89 37 34
6 45 50 32 28 32 44 908 177 126 118 36 33
7 42 44 32 28 32 43 972 172 137 126 79 31
8 42 44 30 28 33 43 1,050 166 164 121 153 30

40 41 28 28 34 42 | 1,100 163 172 119 16l 33

10 41 41 26 28 34 42 1,100 158 132 114 153 39

11 38 42 24 29 35 42 1,090 155 114 110 138 35

1 34 412 24 29 35 44 1,060 152 106 104 124 35

13 32 42 23 28 36 44 976 149 100 99 112 38

14 34 40 23 28 36 46 852 147 100 101 100 39

15 34 40 22 28 37 46 715 144 103 111 95 39

16 34 40 23 27 38 48 610 141 100 114 a8 37

17 33 40 23 28 38 48 534 138 96 107 83 35

18 32 39 23 28 37 S0 476 136 94 102 79 37

19 30 38 24 29 38 51 434 134 98 96 7% 41

20 30 37 24 29 39 138 400 132 111 89 71 43

21 33 37 24 30 39 366 368 132 121 83 67 5¢

22 35 6 *25 28 40 372 346 134 120 78 62 e

23 33 36 25 29 41 S03 328 134 115 72 57 61

24 33 35 26 30 42 661 309 133 112 869 52 60

25 32 35 26 30 41 774 296 132 110 65 47 57
286 31 35 27 31 41 806 280 128 104 80 45 51
27 32 *35 27 32 40 *816 266 127 104 55 416 48

28 32 34 27 32 41 916 251 117 93 52 43 43

29 31 34 25 *32 - 1,110 240 123 93 51 43 418

30 32 34 25 32 - |*1,370 230 129 95 419 41 54

31 30 - 26 32 - 1,830 - 141 - | 48 40 -

Second- 3 Runoff in
Month foot-days Maximum Minimum Mean acre—feet
1,151 53 30 37.1 2,280
1,135 50 28 37.8 2,250
823 34 22 26.5 1,630
52,814 1,330 22 145 104,800
894 2 26 28.8 1,770
1,021 42 31 36.5 2,030
10, 309 1,630 42 333 20,450
20,626 1,390 230 688 40,910
4,694 219 117 151 9, 310
3,448 172 93 115 6,840
2,747 126 48 88.6 5,450
.. 2,301 161 36 74.2 4,560
1,260 62 30 42.0 2,500
Water year 1945-46 ... ... ............... 50,409 1,630 22 138 99,980

* Winter discharge measurement made on this day.
Note,- Stage-discharge relation affected by ice Nov. 8 to Mar. 27. Backwater from debris and leaves
Qct. 1 to Nov. 7, Sept. 13-30.
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Devils Lake near Devils Lake, N. Dak.

Location.- Temporary staff gage, lat. 48°03145", long. 98°56'30", in SWi sec. 18, T. 153
, K. 64 W., at Lakewood, on east bank at mouth of Creel Bay and 6 mlles southwest of

city of Devils Lake. Creel Bay, which is half a mile wide, is an arm of Devils Lake
and extends 2 miles to the north of the lake. Datum of present gage 1s 1,400.00 feet
above mean sea level, datum of 1929.

Records avallable.- 1867, 1879, 1883, 1887, 1890, 1896 (one gage neight for-eacP -year) and-

= Tagmentary) .

Extremes.- 1867-1946: Maximum elevation observed, 1,438.4 feet in 1867, present datum;
minimum observed, 1,400.87 feet Oct. 24, 1940.

Remarks.- Elevations of lake determined from temporary gage. To refer clevations obtained
quring period 1867 to 1938 to datum of 1929, subtract 0.56 foot.

Elevatlion, in feet, 1945-46
Oct. 31 2l1,403.83 | Apr. 30 1,404.84 | Aug. 31 al,403.52

Nov. 30 1,403.66 | June 30 al,404.35 | Sept. 30 al,403.53
Mar. 31 21,404.50 | July 31 21,403.97

a Elevation interpolated.
Note. - Readings other than those show. above were made.

Maple River at Mapleton, N. Dak.

Location.- Wire-weight gage and loose rock dam, lat. 46°53'20", long. 97°03'20", in NEENE{
gec. I, T. 139 N., R. 51 W., in Mapleton, 10.5 miles upstream from mouth.

Drainage area.- 1,480 square miles.

ecords avallable.- April 1944 to September 1946.

Extremes. - Maximum daily discharge during year, 527 second-feet Mar. 21; maximum gage
helght observed, 13.15 feet Mar. 21 (Ice jam); no flow Peb. 10-28, Aug. 12 to Sept. 28.

}934-46; Maximum dally discharge, that of Mar. 21, 1946; no flow during several

periods.

Remarks.- Records good except those for periods of ice effect or doubtful gage-height
record, which are falr. Gage read twice daily.

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 3.0 0.8 1.4 0.1 0.1 0.2 127 17 8.9 8.3 0.2 o]
2 3.8 .8 1.3 .1 .1 .6 134 15 8.8 11 .2 0
3 2.8 o7 1.3 *.1 .1 .8 134 1z 8.3 11 .1 o
4 2.3 -8 1.3 1 .1 1.1 138 12 6.1 11 .1 o
5 2,1 .9 1.2 .1 .1 1.7 136 11 6.1 9.7 .1 o
6 2.0 1.3 1.2 W1 .1 2.3 136 11 8.6 8.7 .1 0
7 1.8 1.4 1.2 <1 .1 3.2 141 11 19 7.2 d.l o]
8 1.5 1.8 1.0 .1 .1 4.0 149 12 21 7.9 .1 )
9 1.5 2.3 1.0 .1 .1 4.2 138 12 20 8.3 d.l o]
10 1.4 3.0 1.0 .1 ) 4.4 100 11 18 5.8 d.1 [
11 1.4 4.5 1.0 .1 ) 4.9 a9 9.2 18 5.2 d.1 [
12 1.4 5.9 1.0 .1 0 4.9 68 8.7 15 4.7 0 0
13 1.4 6.8 1.0 .1 o 5.5 53 7.9 13 4.4 4] 0o
14 1.3 4.8 1.0 .1 o 6.1 58 7.5 11 4.0 [¢] (o]
15 1.3 3.0 1.0 .1 ] 6.8 61 7.2 8.7 3.7 o] 0
16 1.2 3.0 .9 .1 [o} 7.2 49 7.2 7.2 3.7 o 0o
17 1.0 2.8 9 .1 [o] 7.5 45| 7.2 8.1 3.5 o] [}
18 .8 2,5 .8 .1 0o 7.9 39 da7.2 5.5 4.0 o o
19 .8 2.5 .8 .1 (o] 15 39 da7.0 5.5 4.0 o [}
20 .8 2.5 .8 .1 [ 170 36 4a7.0 8.6 3.2 [ [}
21 .8 2.3 8 .1 o 527 32 da7.0 8.3 2.1 o] 0
22 .8 2.3 o7 .1 0o 522 28 ds8.8 6.1 1.4 o] [
23 .8 2.1 N3 .1 [ 479 26 d6.8 5.8 1.1 o] o
24 .7 2.1 4 .1 [] 456 24 a6.6 6.1 1.1 [ o
25 .8 2.0 3 .1 [ *256 21 6.8 8.6 .9 o [
26 N 1.8 .2 o1 [e] 212 138 ds.6 6.9 .8 o [}
27 .8 1.8 .1 .1 [ 209 19 d6.6 8.9 8 [ o
28 .8 1.5 .1 1 o 196 19 d6.6 8.7 5 o) [¢]
29 7 1.5 .1 .1 - 185 18 8.6 8.3 .5 o 1.9
30 7 1.4 1 .1 - *#153 18 8.3 8.3 .4 o] 1.9
31 W7 - .1 *1 138 - 8.9 - .3 [e] -
Second- Runcff in
Menth foot-days Maximur Minimum Mean acre-feet
OCtober. .. oot 40.8 3.8 0.6 1.32 81
November. . . . e 70.5 6.6 .7 2,35 140
24.6 1.4 W1 .79 49
7,132.3 315 ) 19.5 14,150
3.1 .1 .1 .10 8.1
-9 o1 o .03 1.8
3,591.1 527 .2 116 7,120
2,094 149 18 £9.8 4,150
273.5 17 8.3 8.82 542
281.2 21 8.5 9.37 558
136.8 1 .3 4.41 271
cee 1.3 .2 o .04 2.8
September 3.8 1.9 o W13 7.5
Water year 1945-46 .............. e 6,521.8 527 0 17.9 12,930

* Winter discharge measurement made on this day.
4 Doubtful gage-height record; discharge interpolated.
Notre.- Stage-discharge relation affected by ice Jan. 4-27, 29-31, Feb. 6 to Mar. 28.
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Buffalo River near Hawley, Minn.

Location.- Chain gage, lat. 46°51115", long. 96°19120", in NE#SE} sec. 14, T. 139 N., R.
-, on bridge on Stafe aid road 7, 1.4 miles south of Hawley.

Drainage area.- 322 square miles.
Records available.- March 1945 to September 1946.

Extremes.- Maximum daily discharge durlng year, 440 second-feet Mar. 19-21; maximum gage
8IghtT observed, 8.46 feet Mar. 19 (backwater from ice); minimum daily discharge,
11 second-feet Feb. 14, 15; minimum gage height observed, 3.24 feet Sept. 8.
1945-46: . Maximum discharge observed, 862 second-feet Mar. 16-18, 1945; maximum
gage helght, 9.44 feet Mar. 16, 18, 1945; minimum discharge observed, 6.8 second-feet
July 28, 1945 (gage height, 2.85 feet).

Remarks.- Records good except those for perlods of backwater or no gage-height record,
Which are failr. Gage read once or twice daily.

Rating table, water year 1945-46, except periods of ice effect
or backwater from debris h
(gage height, in feet, and discharge, in second-feet)

3.0 11 3.9 55 6.5 247

3.1 14 4.3 79 7.5 344

3.2 18 4.9 117 7.9 452
© 3.8 38 5.5 160

Discharge, in sacond—féat, water year October 1945 to September 1946

Day| Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 40 30 *22 13 12 a224 85 64 361 52 29
2 40 t 30 22 a20 12 13 229 85 58 397 52 27
3 40 28 22 12 14 211 85 55 415 52 26
4 40 28 22 20 13 15 202 a5 49 397 46 25
5 40 30 24 al4 15 193 91 46 379 46 25
6 a39 30 24 al4 18 220 97 103 397 46 23
7 38 30 24 al9 14 17 229 51 76 344 43 24
8 38 a28 24 13 17 211 85 87 278 43 22
9 43 az2é 22 s 13 16 202 85 58 257 46 24

10 a40 az4 122 *18 16 202| “ 85 55 247 43 23

11 36 24 . 18 al2 18 184 85 55 229 40 26

12 36 22 18 22 168 85 49 220 40 30

13 36 22 17 *32 160 85 43 211 40 30

14 36 22 16 *11 120 145 85 43 193 40 32

15 36 24 16 all 200 138 85 43 168 40 32

16 33 28 16 12 280 124 85 43 160 43 31

17 33 28 17 12 300 117 79 43 138 38 31

18 33 26 17 12 *340 103 79 43 131 38 28

19 36 26 17 12 440 103 79 40 124 38 25

20 36 az25 16 12 440 103 79 46 110 36 24

21 38 24 azl 15 12 440 103 85 52 103| a37 26

22 38 24 16 12 400 103 79 46 97 38 a26

23 38 22 16 12 *344 103 79 52 91 38 26

24 38 22 15 12 301 103 79 55 85 36 29

25 38 22 14 alz 278 97 76 70 79 33 32

26 38 22 14 12 238 91 73 103 76 33 32

27 38 az22 14 alz 229 91 70 152 70 33 31

28 38 22 14 12 257 85 64 220 91 32 36

29 38 22 15 - 247 85 61 267 70 31 38

30 38 22 14 - 220 85 70 328 67 32 40

31 33 - 13 - 220 - 79 - 58 32 -

Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
33 37.5 2,300
22 25.2 1,500
- 21.6 1,330
13 16.8 1,030
11 12.3 682
12 178 10,950
85 147 8,760
61 81.1 4,990
40 80.8 4,810
58 195 11,990
31 39.9 2,450
. B53 22 28.4 1,690
Water year 1945-46 ...................... 26,456 440 11 72.5 52,480
* Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated or estimated.
Note.- Stage-discharge relation affected by ice Nov. 17 to Dec. 10, Jan. 4, Jan. 10 to Mar. 22.

Backwater from debris Nov. 1-7.
846681 O - 49 -5
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Buffalo River near Dilworth, Minn.

Location.- Water-stage recorder, lat, 46°57140", long. 96°39140", in SWiSEL sec. €,
T 140 N., R. 47 W., 6 miles north of U. S. Highway 10, 8 miles northeast of Dil-
worth, and 9 miles downstream from South Branch.

Drainage area.- 1,040 square miles.

Records available.- March 1931 to September 1946.

Average discharge.~ 11 years (1935-46), 97.3 second-feet.

Extremes.- Maximum daily discharge during year, 1,600 second-feet Mar. 22; maximum gage
€Ight, 17.61 feet Mar. 21 (backwater fram lice); minimum discharge not determined;
minimum gage height, 1.89 feet Sept. 8.
193%931-46: Maximum discharge, 4,530 second-feet Apr. 2, 1943; no flow at times in

Remarks .- Records good except those for periods of ice effect, backwater from debris,
OF no gage-height record, which are fair.

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 64 38 *24 17 12z a400 113 78 305 78 38
2 64 38 24 17 11 297 108 89 346 74 36
3 62 40 24 17 11 305 100 78 364 72 34
4 82 40 24 17 12 305 98| 67 382 70 34
5 80 38 24 17 12 305 103 81 409 86 34
6 80 38 24 16 12 313 108 [:38 427 62 32
7 80 36 24 15 11 a8.0 337 110 78 445 58 31
8 55 36 24 14 | all 355 118 94 472 58 30
] 55 34 22 14 alo 346 120 106 481 56 30
10 55 30 22 13] alo 337 128 91 454 52 32
11 55 28 22 *12 a9 313 123 76 427 53 34
12 50 30 22 12 ag9 297 120, 87 395 52 34
13 50 32 20 12 a9 273 118 65 363 50 36
14 50 32 20 12 h8.5 *8.0) 249 110 87 339 52 36
15 48 30 20 12 8.5 8.5 233 106 85 315 51 34
16 48 30 20 12 8.5 18 217 108 63 291 53 34
17 48 30 19 12 75 194 100 63 259 58 32
18 44 30 19 12 *220 178 100 8l 235 53 30
19 44 30 18 12 500 166 96 57 211 49 30
20 44 28 18 11 750 150 94 59 187 46 30
21 44 28 18 11 1,200 144 98 [:33 187 45 28
22 42 28 18 1z 28.5 1,800 135 94 83 148 45 26
23 42 28 18 12 *Y ¥1,500 141 94 83 132 45 28
24 42 26 19 12 1,400 141 91 83 120 45 28
25 40 28 19 11 al , 300 135 88 87 111 44 30
26 40 26 19 11 gl , 200 132 89 76 98 42 30
27 40 26 19 12 el , 050 129 89 94 90 42 34
28 40 28 19 12 agoo 129 83 176 93 44 34
29 40 24 19 12 - a750 123 82 233 95 45 34
30 38 24 19 12 - aso0 118 76 285 105 44 36
31 38 - 18 12 - a500 - 73 - 88 41 -
Second— Runoff in

Month foot~days Maximum Minimum Mean acre-fest
October...... ... .. .. .. i i, 1,522 84 38 49.1 3,020
November............. ........ . .. 830 40 24 31.0 1,840
December. .. ...... ...t .. 839 24 18 20.8 1,270
Calendar year 1945 . .................. .. 63,213 2,800 13 173 125,400
January..........ieii e, . 405 17 11 13.1 803
February. . - 266.5 12 - L 9.52 529
March. . 13,683.5 1,600 - 441 27,140
April 6,895 400 118 230 13,680
May. 3,131 126 73 101 6,210
June 2,607 265 57 86.9 5,170
July. 8,352 481 86 269 18,570
August. .. B . . 1,645 78 41 83.1 3,260
September 967 38 26 32.2 1,920
Water year 1945-46 ... ..... ............ 41,043.0 1,600 - 112 81,410

* Winter discharge measurement made on this day.

a No gage-helght record; discharge estimated.

h Computed from staff-gage readings.

Note - Stage-discharge relation affected by ice Nov. 1l tu Feb. 7, Feb. 14-16, Mar. 14-23. Back-
water from debris Oct. 5 to Nov. 10, Sept. 9-3u.
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South Branch Buffalo River at Sabin, Minn.

Location.- Chain gage, lat. 46°47'25", long. 96°37'45", in SWiSWi: sec. 4, T. 138 N.,
R. 47 W., at highway bridge,three- quarters of a mile northeast of Sabin and 1% miles
downstream from Whiskey Creek.

Drainage area.- 524 square miles.
Records available.- March 1945 to September 1946,
Extremes.- Maximum daily discharge during year, 900 second-feet Mar. 18, 20; maximum
gage height observed, 14.34 feet Mar. 18 (backwater from ice); no flow on many days.
1945-46: Maximum discharge observed, 1,480 second-feet Mar. 18 (gage height,
14.69 feet); no flow on many days in 1945-46

Remarks.- Records good except those for periods of ice effect or backwater from debris,
which are falr. Gage read once daily.

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 10 6.0 *1.0 (o] 70 26 5.8 58 14 al.0
2 9.5 8.0 al.o [¢] 62 23 a5.4 62 13 al.l
3 9.5 8.0 1.0 0 58 20 5.1 70 1z 1.2
4 9.0 a7.5 1.0 o 58 20 4.8| a72 all 1.6
5 8.5 7.0 .8 o 62 a20 4.1 74 9.2 1.9
6 8.0 6.0 .8 [e] T4 19 3.7 70 8.3 1.9
7 ag.o 6.0 .8 (o) ag3 26 11 a’4 7.5 1.6
8 8.0 6.0 .7 o 92 31 6.5 78 6.31 al.5
9 8.0 5.5 a.5 o] 92 33 alo 74 5.2 1.4

10 7.5 5.5 3 [e] 82 31 14 66 4.5 2.2
11 7.5 a5.5 .2 [¢] 74 28 16 58 a3.9 2.4
12 8.0 a5.5 o1 0 86 a2é 18 5¢ 3.3 2.4
13 7.5 a5.5 [¢) o] 58 23 19 48 3.0 3.0
14 a7.5 5.5 [o] o] a53 20 19 a40 2.4 3.0
15 7.5 6.0 o] o 48 19 18 33 2.2 a2.7
16 7.5 6.0 [ 30 44 18 alé 29 1.6 2.4
17 7.5 6.0 0 400 39 17 14 25 1.1 2.0
18 7.5 a6.0 o] *900 36 17 11 22 al.o 2.7
19 8.0 6.0 o 900 34| alé 8.4 20 -9 3.2
20 8.0 6.0 o 800 33 15 8.4 19 -7 2.8
21 ag.o 6.0 0 800 a30 14 8.0 aleé a.6 2.6
22 8.0 a5.8 o 630 28 13 7.6 14 .6 a3.n
23 8.0 5.5 o *419 28 13 as.4 13 .4 4
24 8.0 4.8 [¢] a3z20 31 15 9.2 10 .4 9
25 7.5 a3.9 o 222 34 18 12 8.3 a.6 4.2
26 7.0 3.0 0 180 36 alé 19 7.5 -7 4.4
27 7.0 2.2 (4] 146 36 15 66 6.7 1.1 4.5
28 a7.0 1.8 o 128 a33 12 36 a8.8 1.4 4.7
29 7.0 1.1 o 112 30 10 41 11 1.4 a4,6
30 7.0 1.1 o 92 28 8.8 a50 12 1.1 4.4
31 6.0 - 0 agl - 5.5 - 13 .9 -

Second- 4 Runoff in
Month foot-days Maximum Minipgum Mean acre-feet

October 243.0 10 6.0 7.84 482

November. 158.7 8.0 1.1 5.2 315

December. 8.2 1.0 [ .28 16
Calendar year  ............c.. s...... - - - - -

o] 0 0o (4] [

o o o o o

6,260 900 o 202 12,420

1,532 92 28 51.1 3,040

586.3 33 5.5 18.9 1,160

475.4 66 3.7 15.8 943

1,166.3 78 6.7 37.6 2,310

120.3 14 -4 3.88 239

81.7 4.7 1.0 2.7C 17

Water year1945-46 ... .................. 1u,631.9 900 o] ‘9.1 | 71,087

* Winter discharge measurement made on this day.

a No gage-height reccrd; discharge interpolated or estimated.

Note.- Stage-discharge rnlatxcn affected by ice Nov. 7 to Dec. 15, Mar. 16-22. Backwater from
debris Oct. 2 to Nov. 8, Sept. 13-30.
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Wild Rice River at Twin Valley, Minn.

Location.- Water-stage recorder, lat. 47°16', long. 96°14', in SWi sec. 22, T. 144 N.,
B ., three-quarters of a mile northeast of village of Twin Valley and 7 miles
. downstream from Marsh Creek.

Drainage area.- 888 square miles.

Records avallable.- July 1930 to September 1946. June 1909 to September 1917 at site a
quarter of @ mile downstream.

Average discharge.~ 23 years (1910-17, 1930-46), 137 second-feet.

EXtrémes.- Maximum daily discharge during year, 1,400 second-feet Mar, 22; maximum gage
heIgnt, 11.80 feet Mar. 21, from floodmark (backwater from ice); minimum discharge,
10 second-feet Sept. 9 (gage helght, 0.90 foot),

1909-17, 1930-46: Maximum discharge, 9,200 second-feet July 22, 1909 (gage height,
20.0 feet, slte and datum then in use%, from rating curve extended above 3,300
second-feet; minimum, 0.5 second-foot Nov. 4, 1939 (gage height, 0.74 foot).

Remarks.- Records good except those for periods of ice effect, which are fair. Flow
“partly regulated by Rice Lake and many other smaller lakes above station., Diurnal
fluctuation caused by mill at Faith, 17 miles above station.

Rating tables,wsater year 1945-46, except periods of lce effect
?gage helght, in feet, and discharge, in second-feet).

Oct. 1 to Mar. 21 Mar. 22 to Sept. 30
1.4 33 2.6 182 5.0 670 0.9 10 1.8 83 8.0 960
1.6 48 3.0 254 6.0 915 1.0 14 2.3 145 7.0 1,260
1.8 67 3.8 348 7.2 1,220 1.1 19 3.0 272 7.4 1,410
2.0 90 4.0 447 1.3 3L 4.0 472
2.3 132 4.5 553 1.4 39 5.0 700
Discharge, in second-feet, water year Ootober 1945 to September 1946
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 227 160 95 55 42 36 1,020 382 282 302 37 29
2 218 160 95 S5 42 36 990 372 282 312 37 22
3 218 145 *95 55 44 36 960 352 272 282 36 21
4 225 128 90 55 44 36 908 372 248 242 31 31
5 223 120 90 55 4“4 36 934 422 232 221 32 22
-3 220 138 85 55 44 36 960 482 224 211 30 22
T 220 153 85 50 44 36 1,020 514 238 217 28 22
8 218 129 80 50 44 34 1,050 525 252 200 28 21
9 214 80 80 50 44 34 1,020 514 262 186 26 13
10 211 20 80 48 “ 34 960 503 238 167 25 48
11 223 90 75 46 44 34 908 472 215 152 24 37
12 196 85 75 48 42 38, 856 452 232 144 18 49
13 186 85 75 46 40 36 804 422 215 135 30 44
14 168 85 75 *44 40 38 778 322 197 122 29 47
15 163 85 70 46 38 100 700 412 184 114 30 37
16 160 85 70 48 38 260 676 412 182 102 29 31
17 158 85 70 48 36 300 628 412 184 90 30 30
18 153 85 70 48 36 650 592 402 177 83 32 32
19 145 85 70 46 *36 900 569 412 162 85 30 37
20 140 85 70 46 36 1,000 525 412 158 78 31 37
21 140 85 85 48 36 1,200 503 402 165 72 29 34
137 85 65 46 36 *1,400 482 392 179 73 23 36
23 137 85 65 46 36 1,300 482 382 175 66 28 37
24 148 85 65 46 36 1,300 482 382 160 60 25 38
25 177 85 65 46 36 1,230 472 382 172 60 14 34
26 186 85 65 44 36 1,050 452 362 206 58 23 33
27 186 90 65 44 36 960 432 342 234 54 29 36
179 90 65 42 36 9208 422 322 234 50 29 37
29 175 90 60 42 - 882 412 302 240 53 25 35
30 168 90 60 42 - 856 402 292 302 46 26 48
31 187 - 55 42 - 934 - 292 - 42 24 -
Second- 5 5 Runoff in
Month foot—days Maximum Minimum Mean acre—feet
5,686 227 Toam 183 11,280
3,028 160 80 101 6,010
2,290 95 55 73.9 4,540
- 107,264 1,480 45 294 212,800
o 1,478 S5 42 47.7 2,930
1,110 44 36 39.6 2,200
15,728 1,400 34 507 31,200
21,399 1,080 402 713 42,440
12,420 525 292 401 24,630
6,503 302 158 217 12,900
4,079 312 42 132 8,090
868 37 14 28.0 1,720
1,000 49 13 33.3 1,980
Water year 1945-46 . ... ................ 75,589 1,400 13 207 149,920

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 10 to Mar. 24 (no gage-height record Jan. 30
to Feb. 5, Mar. 21).
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Wild Rice River at Hendrum, Minn.

Location.- Chain gage, lat. 47°16'05", long. 96°47!'50", in SE sec. 19, T. 144 N., R. 48
W., at highway bridge, half a mile east of Hendrum and 4 miles upstream from mouth.
Dralnage area.- 1,600 square miles.
Records avallable.- March 1944 to September 1946.
EXtremes.- Maximum daily discharge during year, 2,600 second-feet Mar. 23; maximum gage
height observed, 20.56 feet Mar. 23 (backwater from ice); minimum diseharge observed,
17 second-teet Sept. 7 (gage helght, 0.82 foot).
1944-46: Maximum dally discharge, that of Mar. 23, 1946; maximum gage helght ob-
served, that of Mar. 23, 1946; minimum discharge observed, that of Sept. 7, 1946.
Remarks.- Records good except those for periods of ice effect or backwater, which are falr.
T Gage read twlce dally.

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

Day|] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 274 180 100 44 26 26| 1,400 534 323 521 52 27
2 265 180 #95 42 22 28| 1,300 508 323 521 45 25
3 265 180 90 42 20 30{ 1,200 495 314 414 41 25
4 256 176 90 42 20 3| 1,120 495 305 383 33 27
5 248 180 95 42 22 30 | 1,070 483 305 363 37 24
6 256 184 100 44 22 30 1,090 483 296 343 35 19
7 256 184 100 42 20 28 ) 1,360 471 287 323 33 17
8 265 184 95 42 20 28| 1,610 459 260 323 29 21
9 256 180 90 42 20 30 ] 1,550 459 269 305 27 25

10 256 176 80 40 20 30 | 1,360 459 278 287 25 29

1 256 168 80 40 20 32 1,180 447 287 251 25 35

12 256 152 75 *36 20 36 1,090 447 269 224 25 48

13 256 150 75 36 20 42 961 447 260 189 25 39

14 248 140 75 36 20 50 844 447 251 189 24 41

15 240 140 20 32 22 65 a1e 447 242 181 22 48

16 224 130 70 32 22 80 767 436 233 149 27 43

17 208 140 65 32 22 100 682 436 215 134 33 39

18 200 130 65 32 *24 130 626 436 215 127 33 41

19 200 120 65 32 24 260 586 425 206 113 29 45

20 200 120 © 65 30 26 | 1,100 560 425 206 106 27 45

21 200 120 60 30 26 | #1,800 534 425 206 100 29 41

22 192 110 60 30 26 | 2,200 547 425 197 87 29 39

23 192 110 55 30 28 | 2,600 534 403 197 80 27 39

24 192 100 55 32 28 | 2,400 521 393 215 74 25 39

25 184 110 55 32 26 | 2,200 521 373 206 74 24 41

26 150 100 50 32 26 | 2,000 521 343 206 71 31 41

27 190 100 50 30 2¢ | 2,000 483 333 242 65 27 43

28 190 100 50 30 24 | 1,700 4395 323 333 62 23 41

29 130 100 50 30 -] 1,500 547 314 393 62 27 43

30 190 100 48 28 -1 1,300 573 305 403 62 31 45

31 130 - 46 28 -1 1,200 - 323 - 57 31 -

- Second- Runoff in

Menth foot—days Maximum Minimum Mean acre—fost

Ootober. . ..ot it [ 6,985 274 184 225 13,850
November. . .. . . . 100 141 8,420
Decembsr. . ..... . 46 71.6 4,400
46 365 263,900

28 35.2 2,170

20 22.9 1,270

26 745 45,790

483 881 52,450

305 426 26,180

197 265 15,750

57 201 12,380

22 30.2 1,860

17 35.8 2,130

2,600 17 258 186,600

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 9, Nov. 13 to Mar. 24, Backwater from debris
or from Red River of the North Oct. 26 to Nov. 3, Nov. 5, Mar. 25 to Apr. 3.

South Twin Lake near Naytahwaush, Minn.

Locatlion.- Staff gage, lat. 47°15!', long. 95°39!, in sec. 32, T. 144 N., R. 39 W., on
abutment of concrete dam at outlet, I mile southwest of Naytahwaush.

Records available.- October 1937 to September 1946 (fragmentary). .

EXtremes.- 1937-26: Maximum gage height observed, 2.60 feet Apr. 5, -1942; minimum observed,

. oot, Sept. 8, 1946.

Remarks .- Lake level artificially regulated by type "C" dam (identification number 12-8)
WIth two 5-foot bays, permitting a 2-foot control by stop logs. Datum of gage is at top
of concrete sill of dam.

Gage height, in feet, 1945-46

Oct. 28 1.02 Apr. 19 1.14 July 31 0.76
Nov. 20 .98 May 28 1.06 Aug. 25 .66
Mar. 24 1.14 June 29 1.06 Sept. 8 .50

Note.- Readings other than those shown above
were made.
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South Branch Wild Rice River near Borup, Minn.

Location.- Chain gage, lat. 47°11'40", long. 96°34'40", in NW3 sec. 24, T. 143 N., R. 47
., at hlghway bridge, half a mile downstream from channel fork, 3% miles upstream from
Wild Rice River, and 32 miles northwest of Borup.

Drainage area.- 254 square miles.
Records avallable.- March 1944 to September 1946.

Extremes.- Maximum daily discharge during year, 950 second-feet Mar. 19; maximum gage
~ helght, 13.60 feet Mar. 19 (backwater from ice); minimum daily discharge, 0.7 second-
foot Jan, 21, 22, Peb, 1-3; minimum gage height, 0.37 foot Aug. 5, 8, 12.
1944-46: Maximum daily discharge, that of Mar. 19, 1946; maximum gage height, that
of Mar. 19, 1946; no flow Apr, 1, 1944.

Remarks.- Records good except those for period of ice effect or doubtful or no gage-helght
Tetord, which are falr. Gage read twice daily.

Rating tables, water year 1945-46, except periods of ice effect
%zage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 17 Mar. 18 to Sept. 30
0.0 o) 1.2 15 3.2 66 0.3 0.4 2.2 32 9.0 470
.2 1.8 1.5 20 4.0 101 4 1.0 3.0 56 10.0 624
.5 5.0 2.0 31 4.8 145 .6 2.9 4.4 113 11.9 966
.8 8.9 2.6 47 5.8 223 -8 6.1 6.0 214
1.6 20 8.0 370
Discharge, in second-feet, water year October 1945 to September 19465
Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept.
1 22 15 6.0 1.9 0.7 2.8 290 daz27 16 172 2.1 2.1
2 22 15 5.5 1.7 .7 3.2 221 az25 15 113 2.1 1.8
3 20 13 *5.0 1.8 o7 4.0 172 az4 15 80 1.4 1.3
4 20 13 5.0 1.7 .8 3.8 158 daz27 14 80 1. 1.5
5 19 *14 4.6 1.8 3.8 165 34 13 . SO .8 1.7
6 20 14 4.8 1.7 3.6 266 35 13 44 .8 1.9
7 19 15 5.0 1.5 a.9 3.2 322 36 13 41 1.1 1.6
8 19 14 4.8 1.5 2.8 258 36 13 34 1.0 1.6
9 17 13 4.0 1.4 2.6 200 32 12 28 1.1 2.2
10 16 11 3.2 1.4 2.8 165 32 13 25 1.1 11
11 15 12 2.6 1.2 3.4 140 31 12 20 1.2 7.3
12 14 13 2.4 *1.0 5.5 118 32 11 16 .9 5.6
13 13 12 2.2 .9 al.l 10 104 31 10 15 -9 4.4
14 14 12 2.2 .9 28 92 30 10 13 1.4 4.0
15 15 12 2.2 .8 80 80 31 12 11 1.9 3.8
16 13 12 2.0 .8 al.5 150 &8 30 10 10 3.4 3.4
17 13 11 2.0 «9 al.8 220 60 29 10 9.8 2.8 2.5
18 13 11 2.0 .9 *a2.0 550 56 28 20 8.0 1.8 2.7
19 14 10 2.0 -9 2.6 950 &80 27 9.8 8.3 1.8 5.6
20 14 9.5 2.0 .8 2.8 900 47 28 10 6.8 1.8 5.9
21 13 8.5 1.9 .7 3.4 804 41 28 11 6.4 1.5 3.4
22 14 7.0 1.9 .7 3.4 642 38 29 11 5.8 2,2 3.4
23 15 6.0 1.8 -8 3.2 459 41 29 11 4.7 2.7 3.0
24 15 6.0 1.8 .8 3.0 370 44 28 10 4.1 2.4 3.2
25 15 5.5 1.8 .8 2.8 258 41 26( - 10 3.4 2.2 3.6
26 15 5.5 1.9 .8 2.6 214 34 24 15 3.4 3.6 3.6
27 15 5.5 2.0 .8 2.4 | 172 32 22 50 3.2 4.1 4.6
28 15 5.5 2.0 .8 2.2 146 32 21 88 3.0 4.4 3.8
28 15 8.0 2.2 -8 - 128 32 19 92 3.0 4.2 3.5
30 15 6.0 2.4 -8 - 123 29 17 146 1.2 3.6 3.5
31 15 - 2.2 -8 - 274 - 17 - 2.1 2.5 -
Second- 5 Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October.......... 494 22 13 15.9 980
November, . 313.0 15 5.5 10.4 621
Decembsr. . . 91.4 6.0 1.8 2.95 181
Calendar year 1945 .......... e e 20,939.7 752 1.8 57.4 41,540
JBNUALY....ovuvinnn. PP 33.9 1.9 .7 1.09 67
February. . 47.5 3.4 .7 1.70 94
Maroh. . 6,519.3 950 2.6 210 12,930
April. 3,396 322 29 113 6,740
May. 865 36 17 27.9 1,720
June..... 685.8 148 9.8 23.9 1,360
July..... 806.2 172 1.2 26.0 1,600
August. . 63.5 4.4 .8 2.05 128
September 107.3 11 1.3 3.58 213
Water year 1945-46 13,422.9 950 .7 36.8 26,630

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated or estimated.

d Doubtful gage-height record; discharge computed on basls of records of Wild Rice River at Twin
Valley.

Note.- Stage-discharge relatlon affected by ice Nov. 4, 5, Nov. 10 to Mar. 20.
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Goose River near Portland, N. Dak.

Location.- Chain gage, lat. 47°33', long. 99°28', on line between secs. 12 and 13, T. 147
T R, 54 W., at highway bridge 6% miles northwest of Portland. Datum of gage is
978.76 feet above mean sea level, datum of 1929,

Drainage area.- 544 square miles.
Records available.- October 19339 to September 1946.
Extremes.~ Maximum dally discharge during year, 520 second-feet Mar. 20; maximum gage
eIght observed, 9.14 feet Mar. 20 (backwater from ice); no flow for several months.
1939-46: Maximum discharge observed, 1,130 second-feet Apr. 9, 1941; maximum gage
helght observed, 14.70 feet Mar. 26, 1943 (backwater from ice); no flow for several
months in each year.

Remarks .- Records good except those for periods of ice.effect, which are poor. Gage read
—once daily.

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

Day|] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 o 50 3.8 0.8 o]
2 0 43 3.2 .6 -1
3 0 40 3.2 .8 .6
4 0 38 3.4 1.2 .8
5 0 32 3.4 .8 1.8
6 0 28 2.9 2.1 dz2.7
7 0 29 2.7 2.3 dz.3
8 [ 23 2.3 2.3 .1
9 o] 23 dz2.4 2.6
10 o 22 dz2.s5 2.6 .1
11 [ 18 2.6 2.6 [
12 [ 17 2.8 1.4 0
13 0 16 2.6 1.2 0
14 o 16 2.3 .8 Y
15 b4 16 2.3 .6 0
16 b8 15 2.7 .8 al.o
17 20 14 3.2 4 4.1
18 b250 14 3.0 4 1.8 .
19 400 13 2.9 o4 1.6
20 b520 11 2.9 .1 1.2
21 b480 10 2.9 .1 1.0
22 *b410 9.5 5.0 .1 .8
23 340 9.0 3.2 .2 .8
24 270 7.6 3.2 .2 .2
25 221 6.7 3.2 .4 .1
26 154 5.8 3.2 .1 .1
27 107 5.3 2.6 .4 .1
28 *90 5.3 2.8 .1 [}
29 83 4.9 2.3 .1 [
30 81 4.5 2.3 o o
31 70 - 1.4 - o
Month ts:‘{‘_’g:ys Maximus | Minimum Mean zc“?g_tfe;:
October...............cooohuunns 0 0 0
November. 0 0 0
December. . .. 0 o o
o (4] 0
0o 4] o
0 113 6,960
4.5 18.2 1,080
1.4 2.80 172
0 .88 2
o .68 42
0 0 0
3} 0 0
Water year 1945-46 ...................... 4,188.8 520 0 11.5 8,310

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

b Stage-discharge relation affected by ice. '

d Doubtful gage-height record; gage readings assumed 1 foot too high July &, 7; discharge in-
terpolated May 3, 10.
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Goose River at Hillsboro, N. Dak.
Location.- Water-stage recorder, lat. 47°24', long. 97°03', in NWl sec. 5. T. 14 N., R.
ng N c 5 R

., 50 feet upstream from city water-supply dam.

Drainage area.- 1,200 square miles.

Records available.- March 1931 to September 1946 (no winter records prior to 1938).

Extremes.- Maximum dally discharge during year, 1,200 second-feet Mar. 2, 23; maximum
gage helght, 3.2‘?‘ feet Mar. 22 (backwater from ice); no flow Aug. 15 to Sept. 18.
1931-46: Maximum discharge, 1,660 second-feet Apr. 16, 1936 (gage height, 13.06
feet, site and datum then in use); no flow at times in 1936, 1938-46.

Maximum stage known, 11.55 feet Mar. 25, 26, 1520, presert datum (discharge, 4,300
second-Teet).
Remarks.- Records good except those for periods of ice effect, which are fair.

-

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 1.1 0.9 0.4 0.4 *0.7 0.4 122 17 15 12 1.9 ¢}

2 -9 .9 4 N .4 .6 103 15 14 12 1.8 [o]

3 -7 7 -4 .4 .4 .8 87 15 9.9 11 1.6 o]

4 .9 <7 4 <4 .4 *.4 76 14 7.7 2.9 1.5 o]

5 -9 .7 -4 .4 .9 .4 68 14 6.2 7.7 1.3 o]

6 1.1 .6 .6 .4 b2.3 .4 68 15 5.6 6.2 1.2 o]

T 1.8 .6 -6 .4 .9 .3 73 15 6.2 5.2 1.2 o]

8 1.8 .8 .9 o4 .6 .4 73 14 15 4.8 1.1 (4]

9 1.8 .4 .7 .4 .4 *.4 68 14 27 17 1.9 [}
10 2.3 X .7 .4 -4 .4 65 12 20 23 .9 0
11 2.8 A -6 .4 .4 4 60 12 12 18 .9 [o]
12 2.8 -7 -6 4 .6 -6 58 11 8.7 18 .8 Qo
13 2.8 -7 -6 o4 .6 -9 56 11 8.7 18 -8 0
14 2.8 B .7 .4 .8 1.1 53 12 7.7 17 .8 [¢]
15 2.8 N -6 -4 .4 2.3 48 14 7.7 15 4] o}
16 2.8 -8 .6 o4 .6 3.4 46 15 8.7 12 o 0
17 2.8 .8 4 .4 .6 4.8 44 15 7.7 8.7 [o] [0)
18 2.8 -4 -4 -4 -4 6.4 43 17 6.9 8.7 o] Q
19 1.8 4 -4 -4 .4 12 41 17 6.2 7.7 (o} .7
20 1.1 4 -6 -4 .4{ b250 36 17 6.9 6.2 0 1.8
21 1.4 -4 .4 .6 .4 1900 34 18 6.2 5.6 o] 4.1
22 1.4 -4 .4 .6 .4b1,200 32 22 5.6 4.8 o 3.4
23 1.4 3 -4 .6 +41,200 32 25 6.9 3.8 o) 2.8
24 1.4 3 .6 .6 .4| 1750 27 27 5.6 3.4 o} 1.8
25 1.4 3 .6 7 -4 52 2 22 4.5 3.1 Q 1.4
26 9 -4 -4 .6 -4 444 2 20 3.8 3.0 o} 1.1
27 .9 .4 -4 -4 .4 393 23 18 4.2 2.8 [o] 4.8
28 1.1 .4 4 -6 - -4] *294 22 15 8.9 2.8 [¢] 1.4
29 .8 -4 .4 .6 - 214 20 14 7.7 2.5 o) .9
30 1.1 s .4 7 - 162 18 14 14 2.4 Q .9
31 .9 - -4 .6 - 136 - 15 - 2.2 0 -

Second— Runoff in

Month foot—days Maximum Minimum Mean acre-fest
October........................ 51.4 2.8 0.7 1.66 102
November. . . .9 .3 .53 31
December........ .9 4 .51 31
Calendar year 1945 1,230 Q 15.7 11,350
January. .7 .4 .47 29
February 2.3 4 .56 31
March..... 1,200 .3 210 12,900
April..... 122 18 51.6 3,070
ay....... 27 11 16.0 984
June...... 27 3.8 9.11 542
July...... 23 2.2 8.85 544
August. ... . 1.9 4] 54 33
September............... 25.1 4.8 o .84 50
Water year 1945-46 ... .................. 9,251.0 1,200 0 25.3 18,350

* Winter discharge measurement made on this day.
b Stage-discharge relation affected by ice.
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Marsh River near Shelly, Minn.

Location.- Chain gage, lat. 47°24'45", long. 96°45'50", in NEINWZ sec. 3, T. 145 N., R.
., on downstream truss of bridge, 3% miles southeast of Shelly and 10 miles
upstream from mouth.

Drainage area.- 151 square miles,
Records available.- March 1944 to September 1946.
Extremes.- Maximum daily discharge during year, 1,500 second-feet Mar. 23, 24; maximum

gage Neights, 12.12 feet Mar. 22 (backwater from ice); no flow on many days.

4 1944-46: Maximum daily discharge, that of Mar. 23, 24, 1946; no flow on many
ays.

1
Remarks.- Records good except those for periods of ice effect or no gage-height record,
Which are fair, and those for Oct. 1 to Dec. 1l. which are poor. Gage read once daily.

Ratdi table, water year 1945-46, excepv perilod of ice effect
n?gnge height, in feet, and discharge, in second-feet)

0.6 0.1 1.4 16 7.0 710
.1 .2 1.7 32 9.0 1,050
.8 .7 2.0 55 11.2 1,490
.8 2.4 3.0 148

1.2 9.8 4.0 259

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

Day| Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 al.s 20.3 0 435 63| az4 as8 a0.4 0
2 al.s a.3 [ 480 as8| a2l 73 .3 o
3 1.4 *.3 o a458 54 18 64 .3 0
4 az.6 a.3 [¢] 435 54 15 41 a.2 [4
5 o 450 49 15 29 .2 0
6 al.2 0 435 62 13 20 .2 [4
7 [ 450 68 11 15 1 [
8 a.2 4 495 a80 10 al4 1 [4
9 [ 540 91| alo 13 0 [4

10 al.z [} 510 agg8 | alo alz (o} o

11 o 465 86 9.8 10 0 0

12V a 0 [ 420 ag2 10 a8.4 0 [

13 a-A] [ 2.0 360 a78 9. 6.7 0 0

14 [ 7.0 a316 73 a8.8 a5.6 0 [

15 a.4 (] 11 272 a66 1.7 a4.5 0 0

16 o 19 234 60 6.7 3.4 [4 0

17 0 [ a38 211 61 6.7 a3.2 [ [}

18 0 [ 48 189 as0 5.3 23.0 -0 [}

19 0 [} 60 188 a58 ag.0 2.9 [} a.6

20 [ 75 148 57 6.7 1.8 o .8

a.6

21 [} *340 al3l 54 5.3 1.3 [¢] .8

22 al.o o 1,200 114 60 5.3 .8 o az.0

23 0 1,500 104 a58 a5.0 .9 [4 1.4

24 4 1,500 96 57 4.8 .7 0 1.1

25 o 1,400 agd as56 4.3 .7 0 .8

26 o 1,370 91 as4 24 .6 0 a.8

27 0 1,130 86 as52 14 .5 4 .8

28 al.6 a.4 0 858 78 49 21 a.5 0 al.o

29 ‘ [ 661 73 36 39 a.5 0 1.1

30 0 555 68 a32 42 .5 0 2.4

31 - [ a495 - 27 - a.4 0 -

October..........
November.
Deocember. .
Calendar year 1945 . ... ................... 39,288.7 982 _ (o] 108 77,930
0 [} 0
0 o 0
0 364 22,350
68 280 16,670
27 60.7 3,730
4.3 13.0 772
.4 12.8 785
[ * .08 3.6
0 .45 27
Water year 1945-46 ........... s | 22,425.7 1,500 0 61.4 44,470

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of 2 dlscharge measurcments, engineer's field
notes, weather records, and interpolation.

Note.- Stage-discharge relation affected by ice Nov. 3, Dec. 3, 15, 17, 19, 20, 28, Mar. 2, 5-8,
11-16, 18-25.
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Sand Hill River at Beltrami, Minn.
Location.- Staff gage, lat. 47°32!'50", long. 96°32'00", in NEFSWi sec. 16, T. 174 N.,
R4 W

., at highway bridge in Beltraml, a quarter of a mile north of post office.

Drainage area.- 324 square miles (includes that of Sand Hill ditch as the two are
T cross-connected).

Records available.- April 1943 to September 1946 (winter records incomplete).

Extremes.- Maximum daily discharge during year, 40 second-feet Apr. 7; maximum gage
ReTght ubserved, 4.50 feet Mar. 20 (backwater from ice); no flow Aug. 6-14, and
probably during period of no record.

1943-46: Maximum daily discharge, 138 second-feet Apr. 5, 1943; maximum gage
height observed, 5.40 feet Apr. 4, 1943; no flow many days in each year,

Remarks.- Records fair. Diversion through Sand Hill ditch (see following page) .from
poInt 5 miles above station, returns to river 4 miles below station. Gage read
once daily.

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

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 5.8 4.4 - 30 7.5 5.1 37
2 4.8 4.2 - 30 6.9 4.3 30
3 3.6 4.0 - 24 6.9 5.5 14 20,5 20.6
4 3.6 3.7 - 20 12 2.6 28.0
5 3.6 3.7 - 28 24 2.3 4.9
6 3.5 3.8 - 33 19 2.2 4.2
T 3.5 3.8 - 40 19 2.8 3.8
8 3.5 *3.4 - 37 16 2.4 3.2 a.5
9 3.4 3.0 - 29 15 2.4 3.1
10 3.4 3.0 - 27 13 2.4 3.8
a0
11 3.1 3.6 - 22 9.3 2.2 3.8
12 3.1 3.6 - 21 9.3 2.0 2.8
13 3.1 3.2 - 20 © 9.3 1.9 2.3
14 3.1 2.8, - 22 9.3 1.7 1.9 a.4
15 3.1 3.2 - 18 10 1.7 1.4
16 3.1 3.4 0.5 15 14 1.7 1.4
17 3.1 2.8 .5 13 11 2.2 1.3 a6.0 4
18 3.1 2.4 .7 12 10 2.5 1.2 .4
19 3.8 2.6 1.5 11 10 3.0 1.3 a5.0
20 3.4 2.6 3.6 11 9.7 4.0 1.3
21 3.6 2.2 6.8 9.5 9.7 5.6 1.2 2.5
22 4.2 1.7 *11 10 11 4.8 1.2 @
23 4.8 1.4 13 11 16 4.4 1.0
24 5.2 1.2 19 12 18 4.0 .9 a3.0
25 5.2 1.0 20 10 10 4.0 .8 2.1
26 5.2 1.0 16 9.1 9.3 4.3 .7 2.6
27 5.2 1.2 13 8.8 7.4 6.1 a.6 l.4 5.6
28 4.9 1.2 30 8.5 6.8 8.0 a.6 3.2 16
29 4.7 1.4 34 8.1 6.4 12 .5 2.2 14
30 4.4 1.5 28 8.0 6.0 21 a.5 1.4 9.1
31 4.7 - 27 - 5.6 - a.5 al.o -
Second-— Runoff in
Month foot-days Maximum Minimum Mean acre—fest
October...... ...t 122.6| 5.8 3.1 3.95 243
November. 81.0| 4.4 1.0l 2,70 161
December......... - - - -
Calendar year e e - - - - -
4.0 445
18.86 1,110
11.2 689
4,23 252
4.48 276
1.93 118
2.52 150
Water year ... .iii.oo.ll, - - - - -

* Winter discharge measurement made on this day.

a No gage-helght record; discharge computed on basis of records for station at Climax and Sand
Hill diteh at Beltrami.

Note.- Stage-discharge relation affected by 1ce Nov. 7 to Mar. 22. Backwater from aquatic
vegetation or debris, or shifting control Oct. 1 to Nov. 6, Mar. 28, 29, Apr. 1-3, 6-9, May 6 to
June 4, June 17 to July 3, July 5-26, 29, Aug. 27-30, Sept. 17, 25-30.
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Sand Hill ditch at Beltrami, Minn.

63

Location.- Chain gage, lat. 47°32'10", long. 96°32'00", in SEfNW} sec. 21, T. 147 N.,
R. 46 W., at highway bridge in Beltrami, a quarter of a mile south of post office,

Records avallable.- March 1943 to September 1946 (winter records incomplete).

Extremes.- Maximum daily discharge during year, 550 second-feet Mar. 25; maximum gage
heIght observed, 7.70 feet Mar. 22 (backwater from ice); minilmum dlscharge, 5.0 feet
Aug. 23-25, but may have been less during period of no record; minimum gage helight

observed, 0.40 foot Aug. 8.

1943-46: Maximum daily discharge, that of Mar. 25, 1946; maximum gage height
observed, 8.07 feet Apr. 3, 1943 (backwater from ice); no flow at times during most

winter perilods.

Remarks.- Records good except those for periods of ice effect, shifting control, or no
Ditch diyerts from Sand H11l River 41 miles
Gage read once

gage-helght record, which are fair.

above station and returns to river at poilnt 3i miles below station.

dally.

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

Rating tables, water year 1945-46, except periods of ice effect or shifting control

(gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 15

1.2 20 0.6
1.3 26 7
1.4 32 .8
1.6 45 1.0
1.9 69 1.2

Mar. 16 to Sept. 30

1
2
2
3
3

vomam

41
70
108
148
188

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

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

1 68 44 - 308 88 48 66 19 8.2

2 68 44 - 277 84 46 74 17 8.2

3 68 44 - 268 88 44 77 16 8.9

4 68 44 - 259 77 44 70 15 9.2

5 65 40 - 250 80 44 63 al4 9.2
6 62 40 - 250 84 46 60 al3 10
7 60| 40 - 232 88 48 aso | al2 al0
8 60 38 - 244 88 48 60 11 al0
9 58 36 - 232 84 46 57 alo all
10 56 a3s) - 232 84 44 48 a9.0 all
11 54 36 - 232 80 44 46 8.5 11
1 52 a35) - 232 80 44 44 7.8 11
13 52 34 - 223 77 41 44 7.4 12z
14 52 34 - 205 80 41 41 7.1 12
15 51 34 - las 77 41 39 6.7 14
16 50 34 42 180 77 41 37 6.7 14
17 50 32 48 164 74 39 37 8.5 15
18 50 30 55 156 74 39 35 8.5 16
19 52 28 70 148 74 39 35 7.8 14
20 46 30 100 132 70 41 33 6.7 14
21 a4 28 130 132 70 44 33 6.7 13
22 51 28 *170 124 66 44 33 5.3 13
23 49 28 2860 116 66 39 31 5.0 13
24 47 28 400 96 63 44 31 5.0 all

25 46 28 550 96 63 44 29 5.0 9.2
26 46 28 500 26 60 44 27 5.7 20
44 26 480 agé 60 48 27 5.7 25
28 48 28 436 96 60 48 24 6.4 17
29 46| 28 *385 92 54 48 23 6.4 16
30 46 28 356 92 54 83 23 7.4 22
31 45 - 331 - 51 - 20 8.2 -

Second- 5 5 Runoff in

Month foot—days Maximum Minimum Mean acre-fest

October.......... 1,654 68| 44 3,280

November 1,011 44 26 2,010
December. - - - -
Calendar year -
JARUATY . . . et vee vt ittt -
February -

March 15-31 8,550

Apri 10,800

May... 4,510

June. 2,650

July..... 1,327 77 20 42.8 2,830

August. .. 278.5 19 5.0 8.98 552

September. . . 387.9 25| 8.2 12.8 769

Water year = . ........i.iiie. el

* Winter discharge measurement made o? bhtsdday.

a No gage-height record; discharge estimated.

Nobe.§ Stage-discharge ;elation affected by ice Nov. 11-30, Mar. 16-27 (doubtful gage-height
record Nov. 18-30, Mar. 16-19). Shifting-control method used Oct. 9 to Nov. 9, Aug. 2-4, 8, 11-14.
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Sand Hill River at Climax, Minn.

Location.- Chain gage, lat. 47°36'10", long. 96°47'40", in SELSEL sec. 29, T. 148 N.,
R. 48 W., at county highway bridge a quarter of a mile southeast of Climax.

Dralnage area.- 405 square miles.

Records _avallable.- March 1943 to September 1946 (winter record incomplete).

Extremes.- Maximum daily discharge during year, 650 second-feet Mar. 27, computed on
basis of records for Sand Hill ditch at Beltraml; maximum gage height observed, 6.92
feet Apr. 1; minimum discharge, 10 second-feet Aug. 10, 11 (gage helght, 0.92 foot),
but may have been less durlng period of no record.

1943-46; Maximum discharge observed, 916 second-feet Apr. 7, 1943 (gage height,
10.45 feet); minimum not determined.
Remarks.- Records fair. Gage read once daily.
Tooperation.- Gage-helght record furnished by Corps of Engineers, War Department.

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 70 45 - 448 90 52 55 12 14
2 72 45 - 420 86 50 50 12 13
3 70 18 - 390 67 48 50 13 1z
4 70 35 - 365 73 48 45 13 13
5 68 50 - 350 76 43 43 12 11
6 66 45 - 341 86 41 43 1z 14
7 66 39 - 350 100 41 45 1z 14
8 63 32 - 332 107 45 45 12 13
9 63 *bl8 - 296 79 45 58 11 14
10 62 34 - 287 79 43 55 1o 14
11 60 40 - 269 76 41 45 10 13
12 58 42 - 278 82 39 39 11 1z
13 55 40 - 260 79 41 41 11 .12
14 52 40 - 233 79 41 43 11 13
15 52 37 - 181 76 41 43 1 14
16 55 35 20 165 73 39 41 11 14
17 52 35 28 197 73 35 25 11 15
18 50 35 40 189 73 37 20 11 16
19 52 33 48 165 76 37 20 12 17
20 61 33 64 142 70 39 19 11 17
21 52 30 85 135 70 39 18 21 16
22 55 30 110 128 73 37 17 15 37
23 52 30 *b140 135 70 37 18 14 39
24 45 30 200 121 70 39 18 12 41
25 52 30 320 1o0 70 39 18 1 43
26 55 30 460 79 67 394 17 15 19
27 52 30 650 107 61 41 17 20 20
28 48 30 600 100 61 41 16 18 23
29 52 30 560 100 58 52 1z 1 24
30 55 30 500 93 58 61 12 14 23
31 50 - 470 - 55 - 12 14 -

Second— imum Runoff in

Month foot—days Maximum ¥in Mean acre-feet
Ootober. . 3,540
November. 2,040

Deoember. . -

Calendar year

January. «.......o0.unn P e - - - - -
February..... . - - - - -
March 16-31.. 4,295 650 20 268 8,520
April... . 6,756 448 79 225 13,400
May. .. 2,313 107 55 74.6 4,590
June. . . 1,271 61 35 42.4 2,520
July. . 1,000 58 12 32.3 1,980
August. . 399 21 10 12.9 791
September............c..iiiininnian. Ceveen 560 43 11 18.7 1,110
Water year e - - - - -
¥ Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.
Note.- No gage-height record Oct, 1-13, Nov, 10-30, Mar. 16-22, 24-31, Apr. 2-4, Sept. 15; dis-
charge computed on basis of records for Sand Hill ditch at Beltramil. -

Lower Red Lake near Red Lake, Minn.

Locatlon.- Water-stage recorder, lat. 47°57!, long. 95°17', in NWwi sec. 28, T. 152 N.,
R 36 W., Just upstream from dam at outlet, 18 miles northwest of village of Red
Lake. Datum of gage is 1,169.00 feet above mean sea level, adjustment of 1912
(levels by Corps of Engineers, War Department).

Drainage area.- 1,950 square miles.

Records avallable.- May 1933 to September 1946.
UppET Red Lake at Waskish. June 1930 to November 1832 at site at Redby.

Extremes.- 1930-46: Maximum gage helght, 8.23 feet June 3, 1943; minimum recorded,

R i oattNovi 20i 1936.

emarks.- Water level subject to fluctuation caused by change
of wind and by seiches? v 8

April 1930 to September 1933 at site on

in direction and velocity

Gage height, in feet, 1945-46

oct! . an, N pr. 30 6.38 July 31 T 8.22
Nov. 30 5.98 Feb. 28 5.91 May 31 6.83 Aug. 31 5.71
Dec. 31  5.91 Mar. 31 6.15 June 30 f£6.38 Sept.30 5.69

f Based on records for Red Lake River near Red Lake.
Note.- Only month-end readings published.

.
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Red Lake River near Red Lake, Minn.

Location.- Water-stage recorder, lat. 47°57!', long. 95°17!, in NWi sec. 28, T. 152 N.,
K. 36 W., just downstream from dam at outlet of Lower Red Lake, 18 miles northwest
of village of Red Lake. Datum of gage is 1,169.00 feet above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers, War Department).

Drainage area.- 1.950 square miles.
Records available.- May 1933 to September 1946.
Average discharge.- 13 years, 283 second-feet.
Extremes.- Maximum discharge during year, 1,400 second-feet May 31 (gage height, 6.81
€eT); minimum dally discharge, 206 second-feet Sept. 25; minimum gage height, 4.90
feet Sept. 27 (backwater from aquatic vegetation).
1933-46: Maximum discharge, 1,650 second-feet June 1, 1945 (gage helight, 7.27
§88t)§ no flow Sept. 19, 1933, Aug. 31 to Sept. 10, Oct. 1, 1935, May 16, 17, 19-22,
ov. 20, 1936.

Remarks.- Records good. Flow completely regulated by Red Lake.

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

Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 625 536 595 605 560 520 705 930 830 770 452 299
2 630 444 5§95 605 560 520 €90 895 770 800 460 317
3 635 504 595 605 556 516 728 895 770 770 426 293
4 635 540 600 600 556 516 740 930 800 758 422 302
5 620 580 610 585 552 520 734 895 862 770 405 299
6 585 630 600 570 552 524 758 930 835 170 395 308
7 610 €15 598 585 548 532 752 895 830 758 408 317
8 585 500 600 595 528 532 746 895 770 758 374 299
9 585| 448 605 580 536 528 800 862 830 770 388 302
10 595 590 605 595 532 532 830 800 830 675 398 275
1 552 600 605 585 532 540 830 862 800 675 388 284
12 595 565 610 585 540 532 770 862 800 705 385 281
13 635 544 605 595 536 536 830 895 830 675 378 263
14 630 595 595 595 528 544 770 895 800 700 361 257
15 570 610 595 600 548 544 830 895 800 675 381 263
16 590 595 5§90 585 528 536 830 895 770 €45 402 257
17 600 580 600 585 536 528 800 930 800 625 405 248
18 552 590 600 575 536 532 862 930 800 615 345 254
19 448 600 605 585 524 532 862 930 746 575 368 245
560 590 595 8§75 832 536 895 895 740 575 371 223
21 544 5§90 600 580 532 536 862 895 740 578 388 231
22 565 585 600 580 520 556 895 930 734 560 371 234
23 600 590! 605 570 520 560 895! 1,000 734 512 361 212
24 552 595| 610 575 528 565 89 930 800 516 361 223
25 500 600 605 565 528 570 930 930 740 520 345 206
26 565 600 600 570 524 570 930 895 740 504 336 242
27 600 600 600 570 520 575 895 930 758 500 365 228
28 575 605 600 570 524 605 895 930 740 | * 508 336 254
29 548 610] 610 575 - 645 895 930 770 496 302 254
30 492 605 605 565 - 670 930 1,000 758 484 305 269
31 556 - 605 565 - 700 - 1,000 - 476 299 -

Seoond- Runoff in

Month foot-days | Maximum | Minigmum ¥oan acre-feet

October........... ..ol 17,934 635 448 579 35,570
November 17,236 630f 444 575 34,190
December 18,640 610 590 601 36,970
277,590 1,450 444 761 550,600

18,075 605 565 583 35,850

15,016 560 520 536 29,780

17,152 700f 516 553 34,020

24,784 . 930 690 826 49,160

28,286 1,000 800 91z 56,100

23,587 895 734 786 46,780

e 19,715 800 476 636 39,100
August........ . . 11,681 460) 299 377 23,170
SOPtember. ... ... i 7,939 317 206 265, 15,750
Water year 1945-46 ...................... 220,045 1,000 206 603 436,400

Note.- Gage-helght record obtalned from recording gage on Red Lake at outlet Aug. 12-29.



66 RED RIVER OF THE NORTH BASIN
Red Lake River at High Landing, near Goodridge, Minn.

Locatlon.- Water-stage recoraer, lat. 48°03', long. 95°48', on line between secs. 28 and
, T. N., R. 40 W., at bridge at High Landing, 7 mlles south of Goodridge and
33 miles upstream from Thief River.

Dralnage area.- 2,300 square miles,

Records available.- October 1930 to September 1946.

Average dlscharge.- 16 years, 870 second-feet.

Extremes.- Maximum discharge during year, 2,310 second-feet Mar. 30 (gage height, 7.67
re T 3 Tin%gum daily discharge, 336 second-feet Aug. 3; minimum gage height, 4.60
eet July .
1930-46: Maximum discharge, 2,540 second-feet Mar. 26, 27, 1945; maximum gage
height, 9.20 feet Apr. 11, 1944 (backwater from ice); no flow during infrequent
periods in 1931-34, 1936, 1937.

Remarks.- Records good except those for periods of ice effect, backwater from aquatic

{zﬁeﬁation, or no gage-height record. which are fair. Flow partly regulated by Red
€.

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

Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 789 769 600 550 550 500 2,130 870 1,020 820 339 384
2 769 769 600 550 550 550 1,960 870 1,020 804 339 398
3 788 700 550 550 500 550 1,840 870 1,020 589 336 384
4 786 750 550 550 500 550 1,790 905 1,020 574 339 398
5 7886 750 550 550 500 550 1,880 9240 977 559 34! 398
6 7868 750 *#550 550 500 500 1,580 940 977 559 345 398
7 7868 *750 550 550 500 500 1,520 940 940 544 345 398
8 7886 750 550 550 500 500 1,480 977 940 529 345 398
9 802 700! 550 550 500 500 1,420 977 905 514 345 398

10 802 700 550 550 500 500 1,380 940 870 514 342 412

11 802 700 550 500 500 1,380 977 852 484 345, 412

1 788 700 550 500 500 1,320 940 818 489 350 412
13 802 700 5§50 550 500 550 1,280 94¢ 802 469 359 412
14 802 700 550 500 550 1,220 977 786 440 3684 412
15 802 850 550 500 550 1,180 977 769 440 384 428
16 786 650 550 500 550! 1,180 977 752 426 384 426
17 788 650 *550 500 600 1,130 977 736 426 384 426

18 786, 650 550 550 500 850 1,090 977 720 412 384 412

19 786 650 550 500 850 | 1,050 977 703 398 384 428

20 788 850 550 *500 700 1,020 977 703 398 384 440

21 7886 650 550 500 750 977 977 703 384 584 440

22 769! 650 550 500 850 940 1,020 870 384 384 426

786 550 500 900 940 | 1,020 854 370 384, 440

24 786 600 550 500| 1,000 905 | 1,020 854 370 384 440

25 786 800 550 550 500| 1,200 8ss | 1,020 837 362 384 440

26 786 600 500 | *1,300 870 1,020 637 559 398! 426

27 788 600 800 1,580 870 1,020 837 353 398 454

28 786 600 550 500( 2,070 870 1,020 837 348 384 469

29 7689 600 550 550 - 2,190 8s2 | 1,020 837 345 384 4689

30 769 600 550 - 2,250 852 1,020 837 345 384 469

31 769 - 550 - 2,250 - 1,020 - 348 384 -
Second— Runoff in

Month foot-days | Maximum | Minimum Mean aore-feet

October......... Frrtaerieserrnesacanennana 24,360 802 769 786 48,320
November. . . 20,188 769, 600 873 40,040
17,150 600 - 553 34,020

316,618 2,540 469 867 628,000

17,050 5§50 - 550 53,820

14,100 550 500 504 27,970

27,340 2,250 500 882 54,230

37,594 2,130 852 1,250 74,570

30,102 1,020 870 971 59,710

23,833 1,020 837 794 47,270

13,936 620 345 450 27,640

. . . 11,394 398 336 368 22,600

JED 12,643 469 384 421 25,080

Wafor year 1945-46 ................ s 249,690 2,250 336 684 495,300

* Winter dilscharge measurement made on this day. .

Note.- Stage-discharge relation affected by 1ce Nov. 3 to Mar. 26 (no gage-height record Dec. 11-27,
Jan. 15, 16, Jan, 26 to Peb. 5; discharge computed on basis of records for Btation near Red Lake).
Backvater from aquatic vegetation Oct. 1 to Nov. 2, June 2 to Sept. 30.
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Red Lake River at Crcokston, Minn.

Location.- Water-stage recorder, lat. 47°47!, long. 96°36', in sec. 30, T. 150 N., R.
~, at highway bridge in Crookston, a quarter of a mile downstream from dam and
powerhouse of Crookston Light & Power Co. Datum of gage is 833.03 feet above mean
sea level, datum of 1929.
Drainage area.- 5,280 square miles.
Records avallable.- May 1901 to September 1946,
Average discharge.- 45 years, 924 second-feet.

Xtremes.- Maximum daily discharge during year, 9,000 second-feet Mar. 24; maximum gage
neight, 20.33 feet Mar. 24 (backwater from ice) minimum discharge, 121 second-feet
Aug. 11 (gage height, 3.10 feet).

1901-46: Maximum discharge, 14,700 second-feet July 5, 1919; minimum, 2.0 second-
feet Dec. 14-16, 1937.
Remarks.- Records good except those for periods of ice effect, which are fair, and those
Tor periods of no gage-height record, which are poor. Flow regulated by power plants
above station.

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

Dayj Cct - Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,340 932 126 440 600 6,080 1,910 1,070 1,910 376 368
2 1,320 901 756 550 550 6,000 1,970 1,120 2,150 388 409
3 1,180 976 164 500 a520 800 | 5,770 1,860 1,250 1,690t 396 392
4 1,200 806 623 800 700 5,470 1,860 1,129 1,370 308 512
5 1,200 884 708 550 750 5,100 1,910 1,090 1,340 332 396
6 1,210 692 756 550 850 | 5,320 1,580 1,140 1,120 312 396
7 1,090 880 786 650 800 | 5,700 1,860 1,100 950 274 392
8 1,220 1,000 750 500 a540 700 5,540 2,150 1,070 978 244 360
9| 1,100 *751 500 600 650 | 5,170 | 2,150 1,029 812 217 380

1c 1,190 585 420 550 550 | 4,800 2,210 1,160 812 266 454

11 1,080 384 480 550 750 | 4,870 1,870 1,020 758 148 432

12 1,200 449 600 600 4,120 1,690 967 730 270 388

13 1,330 539 550 500 a540 Vg 200 | 3,980 ( 1,640 960 855 320 376

14 778 870 650 600 ’ 3,980 1,740 940 855 320 388

15 1,150 787 *650 *500 3,840 1,800 893 468 364 404

16| 1,020 875 550 800 3,76C | 1,690 922 544 360 436

17 1,030 794 500 600 3,560 1,690 1,020 615 396 422

18 1,010 633 550 850 a540 |»>a4,000 [ 3,480 1,690 854 590 400 476

19 1,080 662 600 800 3,280 1,690 896 472 364 562

20 1,060 677 850 600 3,200 1,690 930 436 384 553

21 930 720 650 550 a7,500 [ 3,000 1,740 874 409 414 454

22 1,040 700 a500 550 as20 | 27,500 [ 3,000 1,640 872 445 388 422

23 982 500 a550 850 8,500 1,690 890! 472 352 580

24 958 494 500 650 9,000 |sa2,000 1,580 867 512 380 504

25 984 824 480 600 *600 | *8,500 1,630 866 490 392 530

26( 1,050 922 600 550 | 7,630 2,400 | 1,640 858 472 380 508

27 974 726 550 600 6,540 | 2,270 1,580 872 445 472 830

28 968 753 800 \ 560 650 | 6,230 | 2,150 | 1,520 960 364 404 655

29 1,030 800 600 - 6,150 | 2,090 1,470 1,360 320! 378 630

3¢ 1,010 802 550 - 6,230 | 2,090 1,470 1,420 340 388 526

31 996 - 460 - 6,150 - 1,320 - 364 414 -

Seoond— Runoff in

Nonth foot—daya | Meximum | Minimum Mean acre~feet
Cctober. ... 33,720 1,340 778 1,088 66,880
Movember. . . . . 22,118 1,000 384 737 43,870
18,609 788 420 600 36,910
582,884 8,910 405 1,597 1,156,000
17,650 650 440 569 35,010
15,180 850 - 542 30,110
112,230 9,000 550 3,620 222,600
116,020 6,080 - 3,867 230,100
54,080 2,210 1,320 1,745 107,300
30,381 1,420 854 1,013 60,260
23,688 2,150 320 764 ~ 46,980
10,859 472 148 350 21,540
13,935 655 360 464 27,640
Water yOar 1945-46 ............ceeuennen. 468,480 9,000 148 1,284 929,200

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of power-plant record.
Note .- Stage-discharge relation affected by ice Nov. 22, 23, Dec. 8 to Jan. 25, Feb. 25 to Mar. 11,

Mar. 23-25.
Thief Lake near Middle River, Minn.

Location.- Staff gage, lat. 48°29', long. 95°57', in SEL sec. 20, T. 158 N., R. 41 W.
on dam at outlet, 10 miles east of town of Middle River. Datum of gage is 1,150. 00
feet above mean sea level, adjustment of 1912. Prilor to Oct. 1, 1945, datum 10.00
feet higher.

Records available.- April 1933 to September 1946 (fragmentary).

Extremes .- 1933-46: Maximum gage heilght observed, 12.21 feet May 17, 1945; minimum
obsérved, 4.80 feet Sept. 11, 13, 1934, present datum,

Remarks .- Lake level artlflcially regulated by concrete dam {identification number 11-6)

crest 2t gage height 8.50 feet with flashboards permitting a 4.5-foot control

above crest,

Cooperation.- Gage readings furnished by Minnesota Department of Conservation. Divislon

~— of Fish and Game.

Gage height, in feet, 1945-46

Oct. 31 8.30 Feb. I 8,81 Apr. 30 10.40 July 31 5.56
Nov. 30 8.88 Mar., 1 8.80 May 31 10.24 Aug. 31 9.00
Jan. 1 8.86 31 10.48 June 30 9.98 Sept.30 8.84

Note.- Gage read daily except during winter.
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Thief River near Thief River Falls, Minn.

Location.- Water-stage recorder and concrete control, lat. 48°11', long. 96°10', in
sec. 3, T. 154 N., R. 43 W., 5 miles north of city of Thief River Falls and 7 miles
upstream from mouth. Datum of gage is 1,112.33 fedt dbove mean sea level, datum of
1929 (levels by Minnesota Highway Department).

Drainage area.- 959 square miles.

Records available.- July 1909 to September 1917, April 1920 to September 1921, October
0 Seéptember 1924, October 1928 to September 1946.

Average discharge.- 28 years (1909-17, 1922-24, 1928-46), 90.5 second-feet.

Extremes.- Maximum daily dilscharge during year, 1,130 second-feet Apr. 6, 7; maximum
gage helght, 9.78 feet Mar. 23 or 24 %possibly backwater from ice), from floodmark;
no flow July 28 to Sept. 4.

1909-17, 1920-21, 1922-24, 1928-46: Maximum discharge observed, 4,080 second-feet
Apr. 23, 1916 (gage height, 14.5 feet); no flow in fall and winter of several years.

Remarks.- Records good except those for periods of ice effect or backwater from aquatic
Vegetation, which are fair, and those for periods of no gage-height record, which are
poor. Flow partly regulated by Thief and Mud Lakes and swamps above station. Some
water diverted into Mud L¢e which is used as a game preserve.

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 15 T.7 0.4 hO.4 960 £495 40 40 o]
2 14 7.7 3 1,020 465 38 486 [o]
3 12 8.2 3 al.o 1,020 450 £31 47 o
4| 14 7.7 .3 a.3 960 187 =28 37 0
5 12 T.7 o4 1,080 141 28 28 3.9
6 12 8.2 .4 1,130 200 286 21 3.9
T 9.5 8.6 .4 1,130 £480 23 16 2.1
8 9.5 8.2 .3 a0.l a:,2| 1,020 400 21 12 1.7
9 9.0 6.5 o3 990 300 18 8.5 1.3
10 7.7 5.0 .2 2 960 230 17 8.8 .9
a.
11 7.7 5.4 930 | 192 14 7.7 .7
12 7.2 5.4 900 182 13 5.9 6
13 7.7 8.7 a.z2 a5.0 870 177 12 5.0 o4
14 8.7 8.0 870 177 12 3.9 3
15 7.2 4.8 840 182 10 2.7 .2
186 7.7 4.6 h.1l 780 187 10 1.8 .2
17 7.2 3.0 h.l 780 190 8.6 1.7 <1
18 8.7 1.8 .1 a,2 as0 735 180 8.2 1.5 .1
19 7.2 1.4 o1 720 184 5.9 1.1 3
20 7.2 1.1 1 1 630 194 5.0 .9 .4
a. -
21 7.2 .8 .1 h¥*,2 8660 192 4.8 .7 .2
22 8.7 o7 645 192 4.3 5 2
23 8.7 R} a400 815 194 3.2 5 1.2
24 7.2 - £585 220 3.0 3 1.7
25 7.2 4 a.2 £570 217 3.9 .2 1.5
26 8.2 4 a.l 1,020 555 210 5.4 .1 1.3
27 8.6 4 1,060 540 207 9.0 .1 1.3
28 8.6 4 e 1,060 540 202 20 o .8
29 8.8 4 - 1,020 525 88 30 o] .5
30 8.6 4 - 960 £525 51 34 [ o4
31 7.7 - - 960 - 44 - [+ -
Second- Runoff in
Mcnth foot-days Maximum Minimum Mean acre—fest
October............ Cesretrananrentnsanns Ve 272.5 15 6.7 8.79 540
November. . . . . 120.5 8.6 4 4,02 239
December........... 85.3 - 5.98 368
«1 193 139,400
- .28 17
- .15 8.1
- 270 16,580
525 804 47,850
44 226 13,920
3.0 16.2 864
o 9.67 594
August. .. o 0
September o .87 52
Water year 1945-46 ...... ........... Ve 40,905.8 1,130 0 112 81,130

* Winter discharge measurement made on thls day.

a No gage-height record; dlscharge interpolated, or computed on basis of records for Red Lake
River at Highlanding.

f Computed on basis of partly eatimated gage-height record.

h Computed from tape-float gage reading.

Note.- Stage-discharge relation affected by ice Nov. 9, 10, Nov. 14 to Dec. 10, Jan. 16-21,

Peb, 2I, Mar, 1. Backwater from aquatic vegetation Oct. 1 to Nov. 8, Nov. 12-13, June 19 to July 19.
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Tlearwater Lake near Leonard, Minn.

Location.- Staff gage, iat. 47°44', long. 95°13', in E3SWwi sec. 12, T. 149 N., R. 36 W.,
on abutment of dam, 8 miles northeast of Leonard.

Records avallable.- June 1934 to September 1946.

Extremes.- 1934-45: Maximum gage helght observed, 5.54 feet Apr. 15, 1940; minimum
observed, 1.56 feet Jan. 28 to Feb. 6, 1937. . .

Remarks.- Discharge from lake regulated by dam (identification number 12-16) with one
2-{55t bay, permitting a 3-foot control by stop logs. Datum of gage is at slll of
stop-log bay and 3.00 Peet below crest of dam.

Gage height, in feet, 1945-46

Oct. 3T 3.60 Jan. 31 3.42 Epr. 30 3.70 July 31 3.38
Nov. 30 3.60 Feb. 28 3.48 May 31 3.68 Aug. 31 3.46
Dec. 31 _3.42 Mar. 31 4.26 June 30 3.70 Sept.30 _ 3.70

Note.- Gage read once dally.

Clearwater River near Leonard, Minn.

Locatlon.- Staff gage, lat. 47°44!', long. 95°13', in E3SW} sec. 12, T. 149 N., R, 36 W..
LSU'O Teet downstream from dam at outlet of Clearwater Lake and 8 miles northeast of
eonard,

Drainage area.- 153 square miles.

Récords avallable.- June 1934 to September 1946.

Average dlscharge.- 12 years, 58.4 second-feet.

EXTremes.- Maximum daily discharge during year, 382 second-feet Mar. 25, 26; maximum
gage helght observed, 2.75 feet Mar. 25; minimum discharge observed, 30 second-feet
Aug. 9-13 (gage height, 0.91 foot).

1934-46: Maximum discharge observed, 435 second-feet Mar. 26-28, 1945; minimum,
2 second-feet Mar. 25 to Apr. 3, 1940, estimated leakage through stop logs. .

Remarks.- Records good except those for Mar. 21 to Apr. 1, which are fair. Flow regu-

ated by dam 300 feet above station. Gage read once daily.

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

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 116 68 62 48 44 42 224 89 86 lo4 38 40
2 109 68 30 48 44 42 210 89 86 101 38 40
3 109 68 59 48 44 44 210 8g 84 100 36 38
4 103 68 58 48 44 44 210 101 86 98 35 38
5 100 68 58 48 44 44 198 101 86 96 35 36
6 100, 68; 59 48 44 42 186 108 83 96 33 36
7 100 65 , 59 48 44 42 198 114 83 96 32 36
8 100 62 59 48 42 42 198 118 83 90 32 36
9 96 60| 58 48 42 42 210 121 83 73 30 36
10 96/ (] 58 *50 42 42 210 121 83 67 30 46
11 93 60 58 50 42 42 198 121 80 64 30 46
1 90 60| 53 50 42 46 198 121 80 59 30 46
13 99 62 53 50 42 50 174 118 80 59 30 45
14 90| 65| 53 49 42 53 163 114 80 59 38 45
15 87 68 53 48 42 53 163 111 80 56 43 45
16 84 68 53 48 42 60 152 108 83 56 47 45
17 82 68 53 48 42 68 142 lo4 83 54 45 45
18 82, 62 53 48 42 92 136 lo4 83 54 45 46
19 79 60) 53 48 42 120 129 104 83 52 43 46
20 79 60| 53 48 40 174 125 101 83 52 43 46
21 79 62 53 48 40 224 121 98 80 49 38 46
22 76 62 53 48 *40 297 118 28 80 47 38 46
23 76 62 50 48 40 347 114 101 80 47 38 48
24 76 62 50 48 40 364 111 lol 80 45 38 50
25 76| 60 50 48 40 382 111 lo4 86 45 38 S0
26 73] 60| 49 48 40 382 104 104 89 43 38 50
27 73| 60 48 46 364 104 101 92 42 44 79
71 60 48 46 40 *#330 103 95 95 42 44 84
29 71 60| 48 46 - 297 101 89 95 39 44 84
71 62 48 46 - 266 98 86 104 39 43 82

31 71 - 48 44 - 252 - 86 - 37 43 -

Second— Runoff in

Month foot-days Maximun Minimum Mean acre-feet

Octeber......... . . .o 2,698 116 71 87.0 5,350

November. 1,898 68 80 63.3 3,760

December. 1,667 62 48 53.8 3,310

92.4 66,890

47.9 2,950

41.9 2,320

151 9,300

157 9,360

104 6,390

84.6 5,040

63.3 3,890

gu 37.9 2,330

September..... 1,456 48.5 2,890

Water year 1945-46...... e e 28,679 362 30 78.6 56,890

* Winter discharge measurement made cn this day.
Note.- Stage-discharge relation affected by ice Feb. 6 to Mar. 12.

846681 O-49-6
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Clearwater River at Plummer, Minn.

Location.- Water-stage recorder, lat. 47°55', long. 96°03', in SESWi: sec. 4, T. 151 N.,
. 42 W., on U. 8. Highway 59, three-quarters of a mile northwest of Plummer.

Drainage area.- 51C square miles.
Records available.- April 1939 to September 1946.

Extremes.- Maximum daily discharge during year, 1,000 second-feet Mar. 23; maximum gage
helght, 8.09 feet Mar. 23 (backwater from ice); minimum daily discharge, 30 second-
feet Feb. 8; minimum gage height, 2.64 feet Aug. 13, 23-25 (backwater from aquatic
vegetation). -

1939-46: Maximum discharge, 1,160 second-feet Aug. 10, 1944; maximum gage height.
§.51 feet Apr. 15, 13940 (backwater from ice); minimum discharge, 7.9 feet Aug. 18,
1940 (gage height, 2.05 feet, backwater from aquatic vegetationi.

Remarks. - Records good except those for pericds of ice effect, no gage-height record, or
Backwater from aquatic vegetation, which are fair.

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

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 205 150 90 85 44 46 758 246 148 244 56 42
2 199 145 85 65 42 50 780 228 137 242 52 40
3 197 135 80 80 44 50 780 216 134 220 50 39
4 194 110 8o 60 44 48 780 226 132 199 48 37
5 196 120 85 65 46 46 804 252 131 183 47 38
6 197 130 85 65 40 48 852 288 137 174 45 38
T 194 *122 *80 80 32 46 852 268 142 169 44 39
8 197 118 80 60 30 42 828 266 144 163 44 40
9 197 88 75 65 32 42 828 260 140 157 43 40

10 197 80 70 65 34 42 804 252 137 154 43 40

11 198 110 65 65 38 44 780 248 128 148 41 40

12 196 120 85 60 38 46 756 248 115 143 40 40

13 194 110 65 55 38 50 732 242 104 138 39 39

14 192 100 65 S5 38 55 708 244 99 132 42 39

15 188 100 65 55 40 80 684 246 a7 130 50 40

16 188 110 80 *55 42 70 680 240 111 125 48 40

17 185 100 60 50 44 85 637 232 115 119 46 41

18 185 90 80 50 46 130 514 230 108 118 47 45

19 182 85 60 50 48 190 591 230 106 113 44 54

20 180 90 60 50 48 400 580 230 119 108 42 57

21 180 85 55 48 48 650 580 224 128 104 40 59

22 175 80 55 48 *48 950 534 220 128 99 39 60

23 175 80 55 50 45 1,000 510 220 122 95 39 63

24 170 75 55 50 46 877 476 216 120 90 a7 65
25 170 75 65 50 44 *684 443 209 125 83 37 65
26 168 75 65 48 44 614 410 201 126 78 40 66

185 7% 70 48 42 637 355 192 134 73 44 78

28 165 80 70 50 44 684 32 183 143 68 44 91

29 165 85 70 50 - 708 292 172 162 65 44 91
30 160 90 75 48 - 732 266 162 207 63 44 88
31 150 - 70 46 - 732 - 152 = g9 44 -

Second- 4 Runoff in
Month foot-days Maximum Minimum Mean acre-feet
.. 5,702 205 150 184 11,310
gg:z:s:FA. 3,013 150 75 100 5,980
December. . .. 2,140 90 55 89.0 4,240
76,243 952 42 209 151,200
1,711 65 46 55.2 3,380
1,168 48 30 41.7 2,32
9,858 1,000 42 318 18,550
18,995 852 266 633 37,680
7,021 268 152 petid 13,930
3,877 207 97 12 7,690

July. ... . 4,036 244 59 131 8,040

August.... 1,364 56 37 44.0 2,710

September. e R 1,554 91 37 51.8 3,082
Water year 1945-46 .... . ......... ..... 50,459 1,000 30 185 119,900

* Winter discharge measurement made on this day.

Note.- No gage-height record Oct. 17 to Nov. 6, Dec. 11-08, Jan. 13-15; discharge com uted on "asis
of records for station at Red Lake Fills. Stage-discharge relatlon affected by ice Nov. 10 to
Mar. 23. Backwater from aquatie vegetation Oct. 1 to Nov. 9, Aug. 7 to Sept. 19.
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Clearwater River at Red Lake Falls, Minn.

Location.- Water-stage recorder, lat. 47°53', long. 96°17!', in sec. 22, T. 151 N., R.
., at Great Northern Rallway bridge at Red Lake Falls, 13 miles upstream from
mouth and 2 miles downstream from nearest tributary, which enters from left.

Drainage area.- 1,370 square miles.

Records avallable.- June 1909 to September 1917, November 1934 to September 1946.

Average dlscharge.- 19 years, 246 second-feet.

EXtremes.- Waximum daily discharge during year, 3,200 second-feet Mar. 22; maximum gage
height, 11.59 feet Mar. 21 (backwater from ice5' minimum discharge, 4. 8 second-feet
(regulated) Sept. 10 (gage height, 1.56 feet).

1909-17, 1934-46: Maximum discharge observed, 3,990 second-feet Apr. 15, 16, 1916;
no flow Sept. 15, 1936, Sept. 14, 1339, Aug. 19-22, 1940.

Remarks.- Records good except those for perleds of ice effect or no gage-height record,
which are fair. Flow partly regulated by Clearwater Lake and several smaller lakes.
Diurnal fluctuation caused by mill 600 feet above station.

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

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 480 228 134 110 55 *60 1,900 470 287 935 74 47
2 450 233 137 100 65 80 1,820 427 280 800 a70 45
3 435 211 158 75 55 80 1,750 414 270 675 a60 46
4 420 152 137 70 60 85 1,640 432 264 580 a50 34
5 400 183 111 95 70 80 1,720 480 258 515 as0 43
\
6 385 250 124 100 60 90 1,820 570 254 441 245 42
7 380 222 *116 80 55 80 1,820 615 254 349 a50 44
8 370 *208 130 90 50 75 1,780 810 251 297 a40 57
360 121 120 85 42 80 1,680 5380 242 270 3e 50
10 351 100 100 85 55 70 1,610 565 224 251 22 35
11 347 130 100 *30 40 80 1,580 530 219 245 40 17
12 334 150 90 80 50 85 1,500 510 202 230 50 28
13 329 140 100 80 46 70 1,440 485] 179 216 48 31
14 312 130 80 5 50 75 1,370 475 168 199 38 51
15 309 140 95 85 60 80 1,280 480 160 185 53 38
16 309 130 90 85 48 120 1,250 480 193 174 52 53
17 298 130 80 85 80 180 1,190 470 188 163 46 57
18 288 120 80 75 70 300 1,130 456 188 158 40 a45
19 288 110 80 5 60 700 1,070 461 179 150 51 48
20 275 120 95 70 55 1,400 1,070 470 al8s 145 48 66
21 269 1lo0 90 80 60 2,400 990 461 az200 138 46 58
22 272 100 70 5 75 3,200 935 451 a210 132 56 70
23 269 95 110 75 55 2,960 880 441 a220 132 43 86
24 266 95 100 80 80 3,050 825 432 a220 120 38 76
25 262 100 120 70 75 2,700 775 422 a220 111 29 62
26 266 110 110 65 B5} *2,300 725 404 a260 104 45 58
27 259 119 90 80 80 2,220 875 382 2300 100 50 115
28 256 121 85 70 80 2,140 805 366 396 98 48 158
29 256 121 110 75 - 2,080 555 341 525 89 57 132
30 244 132 120 65 - 1,980 515 326 750 85 52 izs
31 239 - 110 60 - 1,840 - 308 - 81 41 -
Second- i Runoff{ in
Month foot—days Maximum Minimum Mean acre—feet
October. 9,978 480 239 322 19,790
November. 4,317 250 95 144 8,560
December 3,272 158 70 108 6,490
Calendar year 1945 ...................... 153,184 2,610 42 420 303,900
JANUATY. . oottt 2,485 110 60 80.2 4,930
February 1,686 90 40 60.2 3,340
March 30,790 3,200 80 993 81,070
April 37,900 1,900 515 1,263 75,170
y. 14,324 615 308 28,410
June 7,746 750 160 258 15,360
July.. 8,168 935 8l 263 16,200
August... 1,464 74 22 47.2 2,900
September. ... 1,817 158 17 60.6 3,600
Water Year 1945-46 ...........ooneeinnennn 123’947[ 3,200 17 340 245,800

* Winter discharge measurement made on this day.
a No gage-height record: discharge computed on basis of record for station at Plummer.
Note.- Stage-discharge relation affected by ice Nov. 11-26, Dec. 8 to Mar. 22.

Maple Lake near Mentor, Minn.

Location.- Staff gage, lat. 47°41', long. 96°08!', on abutment of concrete dam at outlet,
Two-thirds of a mile south of Mentor. Datum of gage is 1,167.00 feet above mean sea
level, adjustment of 1912 (levels by Minnesota Deportment of Conservation}.

Records avallable.- May 1941 to September 1946 (discontinued).

Extremes.- 10941-46: Maximum gage height observed, 5.30 feet June 19, 20, 23, 1943; minimum
observed, -3.48 feet May 4, 1941, present da\:um

Remarks.- Lake level artificiallv r‘egulated by special type dam (identification number
IT-IT) with three 5-foot bays, permitting a 4-foot control by stop logs. Datum of gage
is at top of concrete sill of dam.

Gage height, in feet, 1945-48

Oct. 30 3.98 Apr. 29 4.50 July 31 4.08
Nov. 286 3.60 May 31 4.30 Aug., 30 3,70
Apr. 1 4.70 June 30 4.52 Sept .27 3.96

Note.- Gage readings other than those shown above
were made.
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Turtle River at Manvel, N. Dak.

Location,- Chain gage, lat. 48°05', long. 97°11l', in SE{ sec, 10, T. 153 N,, R. 51 W.,
Tidge on State Highway 33, 0.3 mile west of Manvel and 10 miles upstream from

mouth,

Records available.- October 1945 to September 1946.

Extremes.- Maximum dally discharge during year, 650 second-feet Mar. £2; maximum gage
height, 14.38 feet Mar. 23 (backwater from ice); minimum discharge, O

Dec. 15 to Mar. 12, Aug. 8-25.

.1 second-foot

Remarks.- Records good except those for pericds of ice effect or backwater from aquatic
Gage read once dally.

growth, which are fair.

Discharge, in second-feet, water year October 1545 to September 1946

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 az.0 2.8 0.9 0.1 0.1 0.1 100 10 5.0 120 0.8 3.1
2 al.s 3.1 .8 .1 .1 .1 87 10 6.3 230 6 4.7
3 al.8 3.1 .9 1 .1 .1 59 10 6.3 277 4 2.3
4 al.7 2.8 .9 .1 .1 .1 55 10 6.1 200 3 1.8
5 *1.6 *3.5 .9 *.1 o1 *,1 67 11 5.2 140 .2 1.6
6 al.6 4.1 *.9 .1 .1 .1 66 10 4.9 100 .2 1.1
7 al.é 4.9 .8 .1 o1 .1 83 10 5.4 68 .2 <7
8 al.é 4.1 .8 o1 *.1 .1 58 9.6 5.6 86 .1 .6
9 1.6 3.0 .7 .1 .1 .1 54 8.7 6.1 62 .1 .4

10 1.4 2.0 .6 .1 .1 .1 43 g.2 5.6 35 .1 +3

11 1.3 2.0 .5 W1 .1 .1 40 8.5 5.8 26 .1 .3

12 1.4 1.8 .4 .1 .1 .1 36 7.6 5.0 20 .1 .2

13 1.4 1.6 .3 .1 .1 1.0 30 6.7 5.0 18 .1 .2

14 1.4 1.5 .2 .1 .1 1.0 31 8.0 4.7 16 .1 .2

15 1.3 1.4 .1 .1 .1 2.0 2 8.0 3.9 14 .1 .2

16 1.3 1.4 1 .1 .1 8.0 23 8.3 3.7 13 .1 .2

17 3.4 1.3 .1 .1 .1 10 21 8.5 2.8 11 .1 ’2

18 2.3 1.3 .1 .1 .1 15 22 10 2.7 9.9 .1 9

19 1.7 .4 .1 o1 .1 100 2 9.6 2.8 8.3 .1 7.8

20 1.4 .3 .1 .1 .1 450 19 7.8 3.4 7.1 .1 15

21 2.3 .2 .1 .1 .1 600 18 7.8 4.1 5.6 .1 18

22 2.6 .5 .1 .1 .1 850 16 8.7 5.4 4.5 .1 20

23 2.3 1.0 .1 o1 .1 800 16 7.6 5.8 3.4 .1 21

24 2.8 .8 .1 .1 .1]| so00 15 6.1 5.6 2.6 .1 17
25 2.6 .8 .1 .1 .1| 400 14 4.9 5.0 2.1 .1 13

26 3.7 .8 .1 .1 .1] *2%0 14 4.9 3.7 1.6 .3 11

27 2.8 .9 .1 .1 .1 174 13 4.7 2.9 1.5 .9 .6

28 2.8 .9 .1 .1 .1{ 165 12 4.5 3.9 1.3 1.1 9.2

29 3.1 .8 .1 .1 - 144 11 4.5 5.0 1.0 1.0 7.4

30 2.8 .8 .1 o1 - 128 10 4.1 15 .8 .6 3.5

31 2.8 - .1 <1 - 115 - 3.7 - .8 5 -

Secand- s Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October. .. 64.3 3.7 1.3 2.07 128
November. . 54.2 4.9 .2 1.81 108
11.4 .9 .1 .37 23
3.1 .1 .1 .10 6.1
2.8 .1 .1 .10 5.6
4,355.2 650 .1 140 8,640
1,062 100 10 35.4 2,110
244.0 11 3.7 7.87 484
152.5 15 2.7 5.08 302
1,486.5 277 .8 48.0 2,950
. 8. 1.1 o1 +28 18

September. .. 171.5 21 .2 5.72 340

Water year 1945-46 ...... ............... 7,616.4 850 .1 20.9 | 15,110

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis

Note.- Stage-discharge relation affected by ice Oct. 31, Nov. 2, 3, Nov. 8 to Mar. 25.
from aquatic growth Apr.

25 to Sept. 30.

of records for Forest River near Fordville.

Backwater
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Porest River near Fordville, N. Dak.

Location.- Chain gage, lat. 48°12', long. 97°44!, on line between secs. 32 and 33, T.
IS5 N., R. 55 W., at highway bridge, a quarter of a mile downstream from South Branch
and 3 miles southeast of Fordville.

Drainage area.- 491 square miles.

Records available.- April 1940 to September 1946.

Extremes.- Maximum dally discharge during year, 900 second-feet Mar. 20; maximum gage
nelght observed, 6.14 feet Mar. 20 (backwater from ice); minimum daily discharge, 2.0
second-feet Aug. 1-15. ’

1940-46: Maximum discharge observed, 3,650 second-feet Apr. 4, 1942 (gage height,
9.73 feet); no flow Apr. 1-13, Sept. 3, 1940.

Remarks.- Records good Mar. 21 to July 5, others fair. Gage read once daily.

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

Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.8 3.8, 4.0 4.4 3.8 5.0 49 8.1 5.2 8.9 2.0 2.4
2 2.7 4.0 4.0 4.4 3.8 5.0 45 7.6 5.2 8.9 2.0 2.4
3 2.6 4.0 4.0 4.4 3.8 5.0 38 7.6 5.2 6.8 2.0 2.4
4 2.5 4.0 4.0 4.8 4.0 5.0 33 8.9 5.2 5.5 2.0 2.4
5 2.4 4.0 4.0 4.6 4.0 5.0 29 9.8 5.2 5.2 2.0 2.4
6 2.3 *4.0 4.0 4.6 4.0 5.0 25 9.8 5.2 5.0 2,0 2.4
7 2.3 4.0 3.8 4.8 *4.0 5.0 21 9.4 4.9 5.0 2.0 2.4
8 2.4 3.8 3.6 4.8 4.0 4.5 21 8.9 4.7 5.0 2.0 2.4
9 2.5 3.6 3.6 *4.8 4.0 4.5 20 7.6 4.9 4.5 2.0 2.4

10 2.6 3.5 3.5 4.8 4.0 4.5 19 7.2 4.9 4.5 2.0 2.4

11 2.7 3.5 *3.5 4.8 4.0 *4.9 18 7.2 5.2 4.5 2.0 2.4

12 2.8 3.5 3.5 4.8 4.0 5.0 17 6.8 5.5 4.0 2.0 2.4

13 2,9 3.5 3.5 4.8 4.0 6.0 14 6.8 6.1 4.0 2.0 2.4

14 3.0 3.5 3.5 4.8 4.0 7.0 17 7.2 7.2 4.0 2.0 2.4

15 3.0 3.5 3.5 4.8 4.0 8.0 18 6.8 8.1 3.5 2.0 2.7

16 3.0 3.5 3.6 4.8 4.2 10 18 7.2 8.1 3.5 2.2 2.9

17 3.0 3.5 3.6 4.8 4.2 30 18 7.6 7.6 3.2 2.2 2.4

18 3.0 3.5 3.6 4.8 4.2 250 17 7.6 7.6 3.2 2.2 11

19 3.0 3.5 3.6 4.8 4.4 450 17 7.6 7.2 3.2 2.2 14

20 3.0 3.5 3.8 4.8 4.4 800 17 7.6 7.2 3.0 2.2 10
21 3.0 3.5 3.6 4.8 4.4 668 16 7.2 7.2 3.0 2.2 8.0
22 3.0 3.6 3.8 4.6 4.6 406 16 7.6 7.2 2.8 2.4 7.0
23 3.2 3.6 3.8 4.6 4.6 221 15 7.2 7.2 2.8 2.2 7.0
24 3.2 3.8 3.8 4.6 4.6 152 14 6.8 19 2.6 2.4 6.0
25 3.4 3.8 4.0 4.8 4.8 143 14 5.5 8.1 2.6 2.9 5.0
26 3.4 3.8 4.0 4.4 4.8| 128 12 5.5 7.2 2.4 3.6 4.5

27 3.4 3.8 4.0 4.4 4.8 *89 12 5.5 7.6 2.4 3.2 4.0
28 3.6 3.8 4.2 4.2 4.8 79 11 5.2 8.5 2.4 2.9 4.0
29 3.6 4.0 4.2 4.2 - 61 10 5.2 8.9 2.2 2.9 3.5
30 3.6 4.0 4.2 4.0 - 56 8.9 5.2 9.4 2.2 2.9 3.5
31 3.8 - 4.2 4.0 - 51 - 5.2 - 2.2 2.7 -

Mont! Second- | Maxi Minimun | Mean | Runoffin
onth foot~days mum acre-feet

October. .. 91.7 2 2.96 182

November. 111.4 3 3.71 221

December. ... 117.8 3 3.80 234
Calendar year 1945 .. .................... 4,618.2 1.0 12.7 9,180

JARIUALY. ..o 142.4 4.8 4.0 4.59 282

118.2 4.8 3.8 4.22 234

3,772.4 900 4.5 122 7,480

599.9 49 8.9 20.0 1,190

223.4 9.8 5.2 7.21 443

210.7 19 4.7 7.02 418

123.0 8.9 2.2 3.97 244

71.3 3.6 2.0 2.30 141

129.1 14 2.4 4.30 256

Water year 1945-46 ...... ............... 5,711.3 900 2.0 15.6 11,320

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 7 to Mar. 20 (no gage-height record Dec. 4 to
Mar. 16; discharge computed on basis of 4 discharge measurements, weather records, and records for
station 2t Minto). Variable backwater from beaver dam and leaves Oct. 1 to Nov. 6, July 6 to
Aug. 15, Sept. 20-30.
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Forest River at Minto, N. Dak.

Location.- Wire-weight gage, lat. 48°16110", long. 97°22110", in SEf sec. 31, T. 156 N.,
R. 52 W., in Minto.

Records available.- April 1944 to September 1946.

Extremes.- Maximum daily discharge during year, 1,000 second-feet Mar. 22; maximum gage
heIght not determined; no flow Feb. 16 to Mar. 12, July 31 to Sept. 18.

1944-46: Maximum daily discharge, that of Mar. 22, 1946; no flow at times each

year.

Remarks.- Records fair except those for periods of donbtful or no gage-helght record, which
are poor. Gage read once daily.

Discharge, in second-feet, water year October 1945to September 15946

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.3 3.8 2.0 0.5 0.5 [} 109 18 8.0 13 o
2 2.3 3.8 2.0 .5 .5 0 80 14 8.0 13 o
3 1.7 3.8 2.0 .5 .5 [ &9 14 8.0 13 o
4 1.2 3.8 2.0 .5 .5 o 58 14 8.0 12 o
5 1.2 *3.8 1.9 .5 .5 *0 58 14 8.2 11 0
6 1.2 3.0 1.9 .5 *.5 0 56 15 9.3 10 0
7 1.7 3.8 1.8 .5 .5 [ 54 15 10 9.0 0
8 1.2 3.8 1.6 .5 .4 0 56 15 10 8.0 0
9 .8 3.8 1.4 *.5 4 0 56 14 9.0 7.0 o
10 .8 3.0 *1,2 .5 .3 0 47 12 8.5 6.0 o
11 .8 3.0 1.1 .5 .3 *0 39 10 8.0 5.5 0
12 .8 3.0 1.0 .5 .2 *0 - 35 9.3 8.0 5.0 0
13 1.2 3.0 .9 .5 .2 1.0 31 8.2 7.5 4.5 o]
14 1.2 2.3 .9 .5 .1 5.0 33| 8.2 7.0 4.0 0
15 1.2 2.3 .8 .5 .1 10 31 8.2 7.0 4.0 o
16 1.7 2.3 .8 .5 o 20 31 8.2 7.5 3.8 o
17 1.7 2.3 N .5 0 20 35, 9.0 8.0 3.8 0
18 1.7 2.3 .7 .5 0 30 35 10 8.5 3.8 [
19 1.7 2.2 .7 .5 0 100 35 10 9.0 3.5 4.6
20 1.7 2.2 .7 .5 0 300 35 10 9.0 3.5 4.6
21 1.7 2.2 .6 .5 0 500 35 10 8.5 3.0 12
22 2.3 2.2 .6 5 0 f,000 33 10 8.0 3.0 12
23 2.3 2,2 .6 .5 5} 750 33 9.5 8.0 3.0 12
24 3.0 2.2 .8 .5 0 550 30 9.0 9.0 3.0 12
25 3.0 2.1 .8 .5 0 400 28 8.5 10 2.5 9.3
26 3.8 2.1 .6 .5 o} 300 27 8.0 10 2.5 8.2
27 3.8 2,1 .6 .5 o %247 27 8,0 11 2.0 6.2
28 3.8 2.1 .6 .5 o *186 26 7.5 11 2.0 3.8
29 4.6 2,1 .6 .5 - 138 24 7.5 12 1.2 2.3
30 4.6 2.1 .8 .5 - 127 21 7.0 13 .5 2.3
31 4.6 - .6 .5 - 122 - 7.5 - 0 -
Second- Runoff in
Month foot~days Maximum Minimum Mean acre-feet
0CtODEr. ..ot 65.6 4.6 0.8 2.12 130
November. .. .. . . . 82.7 3.8 2.1 2. 764 164
December. . ........... ..., 32.7 2.0 .6 1.05 65
Calendar year 1945 ................... o 5,870.4 239 o 16.1 11,640
.5 .50 31
[} .20 11
0 155 9,520
21 42.2 2,510
7.0 10.6 652
7.0 8.80 537
o 5,38 329
0 0 0
o 2.9§ 177
Water year 1945-46... . .. ............ 7,122.0 1,000 0 19.5 14,120

* Winter discharge measurement made on this day.

Note.- Doubtful or no gage-height record Nov, 19 to Mar. 26, May 1, 5, 7-11, 17-31, June 1-4, 7-29,
July 4-15, 19-28, Aug. 5-22; discharge computed on basis of 8 discharge measurements, 5 observations
of no flow, weather records, and records for station near Fordville.
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South Branch Park River near Park River, N. Dak.

Location.- Chain gage, lat. 48°24', long. 97°50', on line between secs. 15 and 16, T,
., R. 66 W., at highway bridge, half a mile upstream from small stream and 4%
m1les northwest of town of Park River.
Drainage area.- 255 square miles. P
Records available.- March 1940 to September 1946.

Extremes.- Maximum daily discharge during year, 400 second-feet Mar. 21, 22; maximum
Zgage nhelght observed, 5.66 feet Mar. 22 (backwater from ice); no flow July 4-16.
1940-46: Maximum discharge observed, 1,650 second-feet Apr. 10, 1941 %gage
height, 8.80 feet); no flow during part of most years.

Remarks.- Records good except those for periods of ice effect, indefinite stage-discharge

rélation, shifting control, or doubtful or no gage-height re:_rd which are poor.
Gage read once or twice daily.

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 0.1 0.2 0.1 0.1 0.1 0.1 38 3.7 7.0 0.5 0.1 0.1
2 .1 .2 .1 .1 <1 .1 39 3.2 4.8 .4 .1 -1
3 .1 .2 .1 .1 -1 .1 a35 3.2 3.2 .2 .1 .1
4 1 .2 -1 .1 .1 .1 a32 3.5 3.2 e} .1 .1
5 .1 .2 .1 .1 *.1 28 3.2 3.5 o] .1 .1
6 .1 *,2 3 .1 -1 .1 27 3.0 2.0 [0} -1 -1
7 .2 .2 .1 -1 .1 *,1 23 2.7 2.7 0 .1 .1
8 .2 .2 *.1 *.1 21 .1 22 3.0 1.5 [ .1 .1
9 .2 .2 .1 -1 .1 W1 20 2.7 1l.2 o .1 .1

10 .2 .2 .1 .1 .1 .1 dis 2.7 1.5 o .1 .1

11 .2 .2 .1 .1 .1 *,1 die 2.7 -4 [¢] W1 .1

12 .2 .2 .1 .1 .1 1 di4 2.7 .8 0 -1 .1

13 .2 .2 .1 .1 -1 2 13 2.7 1.3 0 .1 1

14 .2 .2 -1 .1 1 .3 18 2.7 1.2 [e] .1 .1

15 .2 .2 .1 .1 .1 .5 17 2.7 .6 0 .1 -1

16 .2 -1 .1 .1 1 4.8 17 3.0 .8 0 a1 -1

17 .2 1 .1 .1 .1 100 14 2.5 1.0 .2 .1 21

18 .2 1 .1 .1 -1 160 16 3.0 -6 .2 .1 l.8

19 .2 1 1 .1 .1 220 15 3.5 d.4 .2 .1 2.3

20 .2 .1 .1 -1 .1 330 14 4.2 .3 -2 .1 2.0

21 .2 .1 .1 .1 -1 | 400 13 5.7 +3 .2 .1 1.8

22 -2 1 .1 .1 .1 400 13 6.7 .1 .2 .1 1.6

23 .2 W1 .1 .1 -1 300 12 8.6 21 .2 .1 1.3

24 .2 .1 .1 .1 W 1s2 12 6.0 .1 . .1 -8

25 .2 .1 .1 .1 .1 174 11 4.8 a.2 .2 .1 .5

26 .2 .1 .1 .1 .1 150 8.5 3.2% .2 .1 .1 -6

27 .2 .1 .1 -1 «1 | *115 8.2 2.7 -8 .1 .l -5

28 .z .1 .1 .1 -1 123 6.0 2.3 25 .1 .1 o4

29 .2 .1 .1 .1 - 86 5.7 2.7 16 -1 .1 .3

30 .2 .1 -1 .1 - 52 4.8 3.2 1.2 .1 .1 -3

31 .2 - .1 .1 - a45 - 6.7 - .1 .1 -

Runoff in
Minimum Mean acre-fest
0.1 0.18 11
.1 .15 8.9
1 .10 6.1
.1 16.8 12,190
1 .1 .10 6.1
8 .1 10 5.6
o} .1 9z I 5,660
2 4.8 17.7 1,050
2 2.3 3.65 225
0 .1 2.73 163
3.5 0 .11 6.9
3.1 -1 .10 6.1
5.9 -1 53 32
Water year 1945-46 ...................... 3,622.0 400 0 38.92 7,180

* Winter dlscharge measurement made on this day.

a No gage-h=ight record; discharge interpolated.

d Doubtful gage-height record; dlscharge interpolated.

Note.- Stage-discharge relation affected by Lce Nov. 12 to Mar. 23 (nd gage-height record Dec. 2
to Feb. 28). Stage-discharge relation indefinite Oct. 1 to Nov. 11, July 20 to Sept. 30; dlscharge
computed on basls of gage heights, 9 dlscharge measurements, weather records, and records for Park
River at Grafton. Shifting-control methol used Apr. 1§ to May 21.
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Park River at Grafton, N. Dak.

Locatlon.- Staff gage and rubble masonry control dam, lat. 48°25', long. 97°24', in NEZNwi
sec. IR, T. 1687 N., R. 52 W., at Gratfton.

Drainage area.- 753 square miles.

3

Records available.- April 1931 to September 1946 (incomplete prior to 1937).

Average discharge.- 10 years (1936-46), 33.1 second-feet.

Extremes.- Maximum daily discharge during year, 1,150 second-feet Mar. 22; maximum gage
feIght, 11,45 feet Mar. 22, from floodmark (backwater from ice); no flow July 28 to
Aug. 25, Sept. 8-17.

1931-46: Maximum discharge observed, 4,310 second-feet Apr. 6, 1942 (gage height,
15.46 feet, from floodmark); no flow at times.

Remarks.- Records falr. Gage read once or twice daily.

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 0.2 0.2 0.2 0.1 0.1 0.1 142 19 4.5 6.3 Q 0.3

2 .2 .2 .2 W1 W1 .1 147 12 4.5 5.7 ) 3

3 3 .2 .2 .1 .1 .1 126 14 4.5 4.5 [ .2

4 .3 .2 .2 .1 .2 .1 114 15 4.0 4.5 0 .1

5 .2 4 .2 1 .2 .1 104 14 4.5 4.0 Q .1

6 .2 .3 .3 .1 .2 *.1 97 12 4.5 3.5 4] .1

7 .2 .2 .3 .1 .2 .1 4as9 11 5.1 2.6 4] .1

8 .1 .2 .2 1 2] .1 asz 11 5.1 2.2 o] (o]

9 o1 .2 .2 .1 .2 1 a74 11 4.5 1.9 [¢] 0
10 1 .2 .2 .1 2 .1 as7? 9.4 5.1 1.1 4] o]
11 .1 .2 <1 .1 .1 .1 4as0 11 S.1 7 o] o]
12 .1 .2 .1 .1 o1 .1 s2 11 4.0 .5 o 0
13 o1 .2 .1 .1 o1 .1 48 i 4.0 .3 o] [o]
14 .1 .2 .1 .1 <1 . 3 50 9.4 5.1 .2 [ [}
15 .1 .2 .1 .1 .1 .9 65 8.6 5.1 .1 0 o
16 .1 .2 .1 .1 .1 +5 70 7.8 5.1 o1 o] [}
17 .1 .2 .1 .1 -1 .2 70 7.8 4.0 .1 [o] 0o
18 .1 .2 .1 .1 .1 .2 65 7.8 3.0 .1 [ 1.3
19 .1 .2 o1 -1 .1 1.1 dse3 7.8 3.0 .1 0 2.2
20 .1 .2 .1 <1 .1} blso dasl 7.8 4.0 .1 0 1.6
21 .1 .2 .1 .1 .1 b9s0 4as9 7.0 4.0 .1 [o] .6
22 .1 .2 .1 -1 »1f,150 57 7.8 3.0 .1 [o] .6
23 .2 .2 -1 o1 +1pl,050 52 7.8 4.0 .1 0 -6
24 .3 .2 .1 .1 .1(1,030 48 7.8 4.0 .1 ) N
25 .2 .2 o1 P .1 840 41 7.8 5.1 .1 o] .6
26 .2 .2 .1 -1 .1 604 34 8.6 6.3 -1 1.1 .6
7 2 .2 .1 .1 .1 528 31 7.8 7.8 .1 1.1 4
28 .2 .2 .1 .1 J1f %364 430 8.3 7.8 0 <7 .4
29 .2 .2 .1 .1 - 288 429 6.3 9.4 0o .5 3
30 .2 .2 .1 .1 - 186 28 5.7 7.8 [o] 3 2
31 .2 - .1 .1 ~ 152 - 4.5 - o .3 -

Second~ Runoff in
Month foot—days | Maximum | Winimum Mean acre-feet
0.16 9.9
.21 12
.14 8.5
54.1 39,160
.10 6.1
.12 6.9
237 14,550
8 68.5 4,080
4 9.54 587
3 4.93 293
o] 1.27 78
[ .13 7.9
o .37 22
Water year 1945-46 ..................... . 9,911.9{ 1,150 0 27.2 19,660

* Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

d Doubtful gage-height record; discharge interpolated. . .

Note.- No gage-helght record Nov. 20, Dec. 16 to Feb. 28; discharge computed on basis of 6 dis-
charge measurements, weather records, and records for Tongue River at Cavalier.
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Two Rivers below Hallock, Minn.

Location.- Chain gage, lat. 48°46'50", long. 97°Us-25", in NELSEY sec. 7, T. 161 N., R.
I9 W., 4 miles west of Hallock and 5 miles upstream from North Branch Two Rivers.

Records available.- March 1945 to September 1946.

Extremes.- Maximum daily discharge during year, 650 second-feet Mar. 26; maximum gage
3 observed, 11.47 feet Mar. 31; no flow Sept. 17; minimum gage height observed,
1.63 feet Sept. 17.

1945-46: Maximum discharge observed, 856 second-feet Mar. 28, 1945; maximum gage
helght observed, 13.50 feet Apr. 2, 1945 (backwater from Red River of the North); no
flow Sept. 17, 1946; minimum gage height observed, that of Sept. 17, 1946.

Remarks.- Records good except those for periods of ice effect, backwater or shifting
control, which are fair. Gage read twice dallv

Discharge, in secona-feet, water year Uctober 1945 to September 1946

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 112 19/ 20 1.0 0.1 0.2 500 48| 26 12 1.4 0.6
2 104 1s 9.5 1.0 .1 2 463 40| 24 11 1.3 .5
3 92 17 8.5 .9 .1 .2 427 36| 20 16 1.0 .6
4 78 15 8.5 .9 .2 .3 400 3¢| 16 18 .8 .8
5 65 17 8.0 -9 .2 3 373 30| 24 16 N 4
6 56 17 7.0 .8 .2 .3 346 38| 11 14 .6 %
7 50 17 7.0 .8 .2 .3 328 38| 13 13 4 3
8 46 16 6.5 .7 .2 .3 310 43 9.8 12 .4 .3
9 38 16 5.5 .6 .2 .3 301 48 2.5 12 4 .3

10 36 15| 5.5 .6 .2 .2 283 56 2.3 1o 4 .3

11 34 15| *4.8 .6 .2 3 283| 56 1.6 8.5 4 .3
12 32 16 4.6 .5 .2 4 274 50 1.7 7.4 .3 3
13 32 16 4.4 4 .2 .6 265 48 3.5 16 .3 .2
14 30 18/ 4.0 .3 .2 265 48] 2.2 16 1.6 .1
15 30 *16 3.8 .3 .2 1.7 265 16 1.2 17 3.4 .1
16 30 18 3.2 .2 .2 28 310 46| 6.0 15 3.6 .1
17 28 15 2.8 .2 .2 90 373 46 5.7 14 3.8 [
18 24 14 2.6 .2 .2| 170 382 48 4.1 12 3.9 2.7
19 26 14 2.4 .2 ;2] 240 391 53 4.3 10 3.4 11
20 24 13 2.2 .2 .2| 280 382 56 3.7 8.3 3.0 12

21 24 12 1.8 .2 .2| 340 346 56 4.2 6.7 2.4 13

22 24 12 1.7 .2 .2| 380 292 56 3.5 6.0 1.8 17

23 24 12 1.7 .2 .2| 440 247 53 4.0 5.4 1.3 22

24 22 11 1.8 .2 .2| 480 202 50 4.7 5.0 1.0 18
25 22 11 1.8 .3 .2| so0 175 46 4.5 4.0 N 11
26 22 10 1.5 .2 -2 | *650 139 40 4.4 3.0 .6 7.7

27 22 11 1.4 .2 .2| 640 121 36 5.4 2.3 .8 6.0

28 22 10 1.3 .2 2| 620 a1 3¢ 8.8 2.3 .5 a5.5
29 20 10 1.3 .2 -| 800 40 32 9.3 2.0 .6 4.9

30 20 10 1.2 .2 -| s70 38 28| 12 1.8 7 4.0

31 20 - 1.1 .2 -| 540 - 26 - 1.7 N -

Month - rﬁg‘t’i’g‘;” Maxipum | Minimup Mean | Rumoff in

ber. .. 1,209 112 20 39.0 2,400
Novenber ' 19 10 1.2 847
December, . 126.8 10 1.1 4.09 252
Calendar year = ......ieieiienaaieanns - - - - -
.44 27

.19 11

212 13,040

287 17,060

44.0 2,710

1 8.11 483

1. 9.62 591

. 1.35 83

o 4.67 278

Water year 1945-46 ............. TR 19,046.8 650 [ 52.2 37,780

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

Note.- Stage-discharge relation affected by ice Nov. 3 to Mar. 26. Shifting-control method used
or backwater from debris or Red River of the North Oct. 1 to Nov, 2, Mar. 27 to Apr. 15, Apr. 21 to
June 8, July 16 to Sept. 18, Sept. 29, 30

Bronson uake near Lake Bronson, Minn,

Locatlon. - Staff gage, lat. 48°44', long. 96°38', in sec. 32, T. 161 N., R. 46 W., on
—abutments of conerete dam, 1 miles southeast of town of Lake Bronson. Datum of gage
1s 953.18 feet above mean sea level, adjustment of 1912 (levels by Minnesota Department
of Conservation).

Records available.- Fﬁgr\fary 1938 to September 1946 (fragmentary).

Extremes.- 1938-46: ximum gage helght observed, 19.90 feet Apr. 17, 1941, Apr. 2, 1942,
Juné T4, 1944; minimum observed, 2.50 feet Feb. 27 to Mar. 41,) 1938t > AP

Remarks.- Pool level artificially regulated by concrete dam (identification number 11-2)
WITH twelve 5-foot bays and one 24-inch by 24-inch gate permitting a 22-foot control.

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division
ol' Water Resources and Engineering.

Gage height, in feet, 1945-46

Oct. 31 18.70 Apr. 30  18.45 July 31 18.90
Nov. 30 18.65 May 31 19.10 Aug. 31 18.35
Mar. 31 15.70 June 29  18.90 Sept .30 18.40

Note.- Readings other than those shown above were made.
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South Branch Two Rivers at Lake Bronson, Minn,

Locatlon.- Chain gage, lat. 48°44', long. 96°40', in SELSE} sec. 25, T. 161 N., R. 47 W.,
& quarter of a mile southwest of town of Lake Bronson and 2 miles downstream from
dam at outlet of Bronson Lake. Datum of gage is 930.46 feet above mean sea level,
adJustment of 1928 by Geodetic Survey of Canada.

Drainage area.- 444 square miles.

Records available.- September 1928 to September 1937, April 1941 to September 1946
ncomplete) .

Extremes.- Maximum discharge observed during year, 668 second-feet Mar. 26 (gage height,
s eet); minimum daily, 1.2 second-feet July 26; minimum gage height observed,
1.18 feet July 26, Aug. 23, 24, 25.
1928-37, 1941-46: Maximum discharge observed, 2,210 second-feet Apr. 1, 1942
(sage height, 10.05 feet); no flow at times during 1937 and 1941.

Remarks, - Records good except those for periods of ice effect, backwater from debris, or
B} ing control; which are fair, and those for periods of no gage-height record ,
which are poor. Gage read once daily. Flow partly regulated by Bronson Lake
(usable capacity, about 7,000 acre-feet).

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

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 118 22 9.0 467 12 2.2 33 2.0 2.1
2 104 21 9.5| 358 2.4 2.0 32 1.9 2.2
3 78| 21 7.5 a3.9(> a2.8 a2.4] 363 2.5] 13 28 2.2 2.6
4 64 21 8.0| 339 3.0 5.2 24 2.4 2.6
5 47 22 8.0 339 25 7.4 22 2.5 3.2
6 40| 19 8.0 339 28 9.1 23 2.4 3.2
7 35| 17 7.5 339 35 14 22 1.9 2.5
8 34| 15 7.0 a3.7|> a2.7 a2.5| 316 54 10 19 2.2 2.6
9 33 9.0 6.5 253 54 6.6 28 5.2 2.8
10 28 7.0 5.5 316 52 4.0| 30 10 2.8
11 27 12 5.5 294 44 4.0 27 11 2.0
12 28 14 *5.0 273 28 4.0 26 11 2.2
13 26 13 5.0 a2.4 225 25 4.0| 30 12 2.4
14 23 12 5.0 ad.0| 225 35 4.6 22 8.2 2.0
15 2z | *12 s.0/f 23.5 294 42 6| 24 1.6 1.9
16 23 11 5.0 363 38 4.0 14 1.5 2.2
17 22 10 4.8 28 363 44 3.6 12 1.5 2.0
18 18 10 4.8l *¥3.4|p a2.2 100 363 49 3.8 11 1.4 4.9
19 26 10 4.6 160 363 54 2.8 10 1.3 5.6
20 23 11 4.4 180 294 60 3.2 8.2 1.6 3.2
21 23 10 4.4 *316 225 49 3.6 4.0 1.7 2.6
22 22 9.5 a.4ff 332 194 180 4 2.2 2.0 1.5 3.0
23 22 9.0 4.4 az.2 | 579 147 37 2.8 1.8 1.3 6.3
24 21 S.5 4.6 608 116 30 3.6 1.4 1.3 4.3
25 22 9.0 4.6 638 94 23 3.2 1.3 1.7 3.8
26 22 9.0 4.4 *2, 668 85 12 3.6 1.2 6.6 4.3
27 23 9.0 1.2 a2.0 [ 638 4.0 24 3.2 1.3 5.9 2.8
28 22 9.0 4.2 a2, 638 6.6 10 10 1.4 3.4 2.4
29 21 9.0 a2|p 22.9 : 608 35 8.2 2.8 1.6 2.6 2.6
30 21 9.0 4.0 - 608 44 5.2 26 1.4 2.4 2.6
31 22 - 4.0 - 522 - 8.2 - 1.8 3.2 -
Second— . L s Runoff in

Month foot—days | Meximum | Minimum Mean acre-feet

October. 18 34.2 2,100
November 7.0 12.6 752
December 4.0 5.58 343
- 3.41 210

- 2.41 134

- 220 13,550

4.0 248 14,780

2.4 29.8 1,830

2.0 5.76 343

1.2 15.0 921

1.3 3.72 229

. 1.9 2.99 178

Water year 1945-46 ...................... 17,837.2 668 - 48.9 35,370

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of records of Two Rivers below Hallock.

Note.- Stage-discharge relation affected by ice Nov. 6 to Dec. 31, Jan. 18, Feb. 26, Mar. 17-20.
Shifting-control method used or backwater from debris Apr. 29 to May 1, May 5-28, July 23 to Sept. 30.
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North Branch Two Rivers near Lancaster, Minn.

Location, - Staff gage, lat. 48°53'21", long. 96°40'01", in NWi sec. 6, T. 162 N., R. 46
., 8 miles northeast of Lancaster. Datum of gage is 963 69 feet above mean sea level,
adjustment of 1912 (levels by Corps of Engineers, War Department).

Drainage area.- 32 sguare miles.
Records available.- April 1929 to September 1938, April 1941 to September 1946.
Average discharge.- 13 years (1929-37, 1941-46), 4.57 second-feet.
Extremes.- Maximum daily discharge during year, 53 second-feet Mar. 20; maximum gage
heIght observed, 2.32 feet Mar. 20 (backwater from debris); no flow during most of year.
1529-38, 1941-46: Maximum discharge observed, 290 second-feet Sept, 25, 1941; no
flow during several months each year.

Remarks.- Records fair. Gage read once daily.

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 2.9 0 9.8 0
2 az.8 [¢] 14 0
3 2.6 0 15 o
4 a2,.4 0 12 .5
5 a2.2 0 15 -6
6 2.0 0 14 a.6| (1)
7 1.6 0 13 -§
8| (t)o 0 10 .4
9 0 0 9.6 0
10 0 o 8.7 0
11 0 (+) 4} 8.1 o] (+)
12 0 [] 6. 0
13 0 0 7.2 0
14 0 (1)
15 0 0 5.8 ¢}
16 0 6.5 6.3 0
17 0 L 5.5 0
18 0 () 29 6.0] o
19 0 42 7.7 0
20 0 53 3.3 .5
21 o 45 2.0| .6
22 0 35 1.6 1.3
23 0 33 1.3 1.8 - (+)
24 0 27 1.0 .9
25 o 23 .6 o4
26 [¢] (+) 20 .2 [ +
27 o 18 o4 o (1
28 o 16 .5 [
29 0 14 0 0
30 o 10 4 ]
31 o 6.9 - 0
Second- : Runoff in
Month foot-days Maximum Minimum Mean acro-fest
3} 0.53 33
0 0 0
[ 0 0
[ 8.38 6,040
0 0 0
0 o 0
0 12,7 778
0 6,58 392
[ .28 16
0 [ 0 0
s o o 0 0
August. ... . 0 [ [} 0
September..............c.oouiiiiii, [ [} 0 o [+}
Water year 1945-46 ...................... 614.5 53 o 1.68 1,220

+ Observation of no flow made on this day.
' a No gage-helght record; discharge interpolated.

Note.- Shifting-control method used or backwater from debris Mar. 16 to Apr. 28, May 20-25,
June 23-29,
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North Branch of Two Rivers near Northcote, Minn.

Locatlon.- Staff gage, lat. 48°49706", long. 97°03'11", in NE3EWL sec. 31, T. 162 N.,

B ., at highway bridge, 3 miles southwest of Northcote and 3.8 miles upstream

from mouth. Datum of gage is 769.03 feet above mean sea level, adjustment of 1912
{levels by Corps of Engineers, War Department).

Drainage area.- 386 square miles.
Records avallable.- March 1941 to September 1942, March 1945 to September 1946.

Extremes.- Maximum daily discharge during year, 471 second-feet Mar. 25; maximum gage
Relght observed, 11.00 feet Mar. 22 (backwater from ice); no flow at times.

1941-42, 1945-46: Maximum daily discharge, 1,700 second-feet *Apr. 2, 1942; maximum
gage height observed, 14.71 feet Apr. 2, 1942 (backwater from ice); no flow at times.

Remarks.- Records good except those for perlods of ice effect, backwater from Red River
oI The North, shifting control, or no gage-height record, which are fair.

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 54 16 4.4 o 313 38 6.1 5.8 (o] [
2 45 15 4.4 ] 299 32 4.9 5.8 o [
3 45 14 4.0 0 285 28 3.9 5.2 0 o]
4 45 14 4.2 0 278 26 2.9 4.7 [ o
5 43 13 4.2] 0 271 26 3.0 4.3 o o
6 41 12 4.2 [o] 271 25 3.4 3.6 o] o
7 38 11 4.4 (] 257 24 3.3 3.0 Q <]
8 36 10 4.0 0 250 22 2.6 2.4 (o] o
9 34 9.0 3.0 [ 236 19 1.8 1.8 [ [

10 34 7.5 2.4 [o] 215 17 1.2 1.5 o o

11 32 7.5 *1.8 o 208 16 .6 .9 0 0

12 32 7.5 1.1 o 201 16 =5 .6 [} [o]

13 32 *7.0 .8 [¢] 187 16 .2 .3 [¢] 0

14 28 7.0 .6 als 173 16 .1 .2 o o

15 26 7.0 .5 a38 159 16 o] .1 [¢) [¢]

16 23 6.5 o4 70 159 16 o] (o] 0

17 23 6.5 .3 120 152 16 o] 0 o]

18 20 6.0 .2 170 145 16 o [+] al.o 8.4

19 20 6.0 .2 220 138 16 o] o 30

20 20 6.0 .2 280 131 17 [¢] .1 52

21 20 5.5 .1 340 124 18 [ o] o a55

22 19 5.0 .1 400 117 19 [ o o a0

23 19 5.0 .1 440 110 18 [+ 0 o] 65

24 19 4.8 460 28 18 0 [} o aés

25 19 4.6 i 471 92 16 o ] o) &8

26 19 4.4 W1 *423 86 15 0 o] 71

27 19 4.4 .1 399 80 12 .2 [o] 48

28 19 4.4 .1 375 71 11 1.2 o} 43

29 19 4.4 351 62 9.9 3.3 o al.ol =g

30 18 4.4 [} 335 50 8.4 4.7 [} 30

31 16 - o 320 - 7.1 - [ -

Second— Runoff in

Month footdays | Maximm | Minimom Mean acre—fest

October....... 877 54 16 28.3 1,740
November. . N 4.4 7.85 487

Decomber. ...... ..ottt o 1.48 91

Calendar year e .. - - - - -
0 (o] [} o [}
0 o] o] 0 o
5,227 471 [ 169 10,370
5,218 313 50 174 10,350
570.4 38 7.1 18.4 1,130
43.7 6.1 [} 1.46 87
40.3 5.8 (o] 1.30 80
il.0 - 0 .35 - 22
631.4 71 o 21.0 1,250
Water year 1945-46 .... ................. 12,900.1 471 o 35.3 25,590

* Winter discharge measurement made on this day.
a No gage-height record; discharge computed on basis of records for Two River= below Hallock.

Note.- Stage-discharge relation affected by ice Nov. 3 to Jan. 13, Mar. 16-24, Shifting-control

method used or backwater from Red River of the North Oct. 1 ‘to Nov. 2, Mar. 23 to Apr. 10, May 19 to :

Aug. 10, Sept. 9-12, 14-20, 23, 25-30.
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State ditch 85 near Lancaster, Minn.

Location.- Staff gage, lat. 48°52'02", long. 96°40'01", in southwest corner of sec. 6, T.
-, R. 46 W., 7 miles northeast of Lancaster. Datum of gage is 996.14 feet above
mean sea level, datum of 1929 (levels by Corps of Engineers, War Department).

Drainage area.- 95 square miles.
Records available.- April 1929 to September 1938, March 13942 to September 1946.
Average discharge.- 13 years {1929-38, 1942-46), 9.53 second-feet.

Extremes.- Maximum daily discharge during year, 110 second-feet Mar. 22; maximum gage
T helght observed, 4.00 feet Mar. 22 (backwater from ice); no flow on many days.
1929-38, 1942-46: Maximum discharge observed, 298 second-feet Apr. 5, 1942, dis-
charge measurement; no flow for several months in most years.

Remarks.- Records good except those for periods of ice effect or no gage-height record,
Which are falr. Gage read once daily.

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

Day| Oct." Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 17 4.2 0 62) 22 3.3 1.1
2 17 4.2 ] 744 20 1.8 «8|
3 16 4.5 ] 78 17 2.2] «6
4 als 4.0 o] 82 15 1.2] 3|
5 15 3.8 0 87 14 1.0 «1
6 14 3.4 o] 87| 13 *9 .2
7 14 3.1 o] 82 12 «8 .2
8 13 o] 78 9.9 «8 o1
9 14 ] 78 9.1 o7 «2
10 12 0 74 8.0 8| o4
a2.5
11 12 (*) [} 74 7.8 .5 .2
12 12 0 74 7.9 .2 [}
13 11 0 70 6.3 o1 o
14 alo b2.4 [¢] 82| 77 o 0
15 9.3 a3 78 9.0 o o
16 7.8l .5 a8 78 9.7 0 0
17 7.5 - bl4 78 8.6 0 ]
18 a7.4 (*) b24 74 8.0 0 o
19 a7.2 b40 70] 8.0 Qo )
20 7.0 bs0 66 7.7 o] o]
21 7.0 a.6 *b90 82 7.3 0 0
22 6.7 N blio 62 8.3 ] [}
23 6.4 b9s5 58 5.7 [o] o]
24 6.1 b85S 50| 4.8 ] o]
25 5.8 a2 82 50 3.8 o [*]
26 5.6 (*) 78 41 4.4 [} o
27 5.4 74 33| 2.7 o] [}
28 5.0 74 30 2.4 o] [}
29 4.9 o - 70 28 4.0, o] ]
30 4.5 - 62 25 3.8 4 o
31 4.5 - - 62 - 3.8 - Q
Month foai tays | Maximumn | Minimom Mean | Runeff in
Qctaber. 301,1 17 4,5 9.71 597,
November 57.0 4.5 0 1.90 113
December..............c.iiiiiieennninn..n, 0 0 [*] ]
Calendar year 1945 .............cvuunn... 9,998,8 180 o 27.4 19,830
] [ [
o] o
0 33.3 2,040
25 85.5 3,900
2.4 8.68 5.
o] +48 29
o] .14 8.3
Q [}
o] o] Q
Water year 1945-46 ...................... 3,641.8 110 ] 9.98 7,220

* Winter discharge measurement or observation of no flow made on this day.
a No gage-helght record; discharge interpolated.
b Stage-discharge relation affected by ice.



82 RED RIVER OF THE NORTH BASIN
Pemblna River near Manitou, Manitoba

Location.- Chain gage, lat. 49°08'50", long. 98°33!'30", on bridge near Lea's farm, 9 miles
south of Manitou.

Dralnage area.- 2,060 square miles.

Records available.- October 1929 tu September 1946 {(incomplete) 1n reports of Geological
urvey . Kp'ri.I 1921 to September 1946 in reports of Dominion Water and Power Bureau.
Department of Mines and Resources, Canada.

Extremes.- Maximum discharge observed during year, 863 second-feet Mar. 23; maximum gage
eIght observed, 98.29 feet Mar. 21; minimum discharge observed, 6.8 second-feet
Sept. 16, 17 (gage height, 89.82 feet).

1921-46: Maximum discharge observed, 1,620 second-feet Apr. 19, 1923, from rating
curve extended above 550 second-feet; no flow on many days in 1934, 1937, 1939-41.
Remarks.- Records good. Gage read once daily.

Cooperation.- Records furnished by Dominion Water and Power Bureau, Department of Mines and
~ Résources, Canada.

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 54 - 574 279 87 47.8 21.0 13.0
2 52 - 805 266 83 50 20.5 13.0
3 50 - 616 261 80 50 20.0 13.0
4 48.8 - 816 260 80 44.0 19.5 13.0
5 46.8 - 589 257 74 39.2 19.5 12.0
6 46.2 - 574 246 77 36,2 19.0 12.5
T 45.6 - 551 240 78 34.0 18.5 13.0
8 45.8 - 537 229 77 31.5 18.5 11.5
9 45.0 - 537 224 78 34.0 18.5 10.5

10 44.5 - 514 220 73 35.0 18.5 10.0

11 43.5 - 488 211 70 35.6 18.5 9.6
12 43.0 - 475 205 64 6.8 18.0 9.2

13 42.0 - 476 199 62 45.8 18.0 9.2
14| -40.% - 479 194 60 44.8 19.0 9.2
15 39.6 - 477 190 57 42.8 17.0 8.8
16 39.2 ~ 455 179 54 38.6 17.5 6.8
17 38.8 - 437 175 56 38.6 17.5 6.8
18 38.8 - 422 171 57 38.0 18.0 7.6
19 29.6 - 410 168 57 35.6 19.5 9.2
20 40.5 - 402 166 52 33.5 18.0 10.0

21 40,5 - 390 158 50 33.5 16.0 11.5
22 40,0 - 376 147 48.2 31.5 16.0 12.0
23 39.6 863 372 134 48.8 31.0 15.5 12.5
24 39.2 638 357 123 50 30.5 15.5 12.5
25 39.2 559 345 116 49.4 29.5 15.0 12.0
26| 38.8 559 338 110 45.8 29.0 1s5.0 12,0
27 38.8 598 319 104 42.8 27.5 15.0 12.0
28 Z8.4 838 312 a8 36.8 26.5 15.0 12.0
29 38.0 648 308 91 43.4 25.5 14.5 12.0
30 36.8 619 293 87 45.8 24.0 14.0 12.0
31 35.6 574 - 87 - 22.5 14.0 -

Per Runoff
Second— r
Month foot-days Maximum | Minimum Mean sgyiee Tnobos | Acro—foot

October .................oiaile 1,308.7 54 35.6 42.2 0.020 0.024 2,600

November ... . . - - - - - ~ -

December - - - - - - -

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

863 559 833 .307 .103 11,300

616 293 455 .221 .247 27,060
279 87 181 .088 .101 11,100
87 36.8 61 .030 .033 3,640
50 22.5 35.8 .017 .020 2,180
12.9 14.0 17.4 .008 .009 1,070
13. 6.8 12.9 .005 .006 652

Water year = .......... - - - - - - -
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Pembina River near Walhalla, N. Dak.

Location.- Water-stage recorder, lat. 48°53'382", long. 97°59109", in SE%%W% sec. 35, T.
T63 N., R. 57 W., 1} mlles downstream from Little Pembina River and 37 miles South-
west of Walhalla.

Drainage area.- 3,020 square miles.
Records avallable.- October 1938 to September 1946.

Extremes.- Maximum dally discharge during year, 1,910 second-feet Mar. 21; maximum gage
heIght, 9.24 feet Mar. 19 (backwater from ice); minimum daily discharge 7.5 second-
feet Feb. 13-18; minlmum gage height, 1.65 feet Sept. 17,

1939-16: Maximum daily discharge, 4,200 second-feet Apr. 5, 1942; maximum gage
height observed, 12.45 feet Apr. 4 or 5, 1942 (backwater from ice); no flow during
parts of 1940, 1941.

Remarks.- Records good except those for periods of ice effect or no gage-height record,
Which are fair.
Ratl tables, water year 1945-46, except perlod of lce effect
n%gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 23 Mar. 24 to Sept. 30
1.6 6.6 2.1 38 3.4 335 1.7 9.4 2.1 34
1.7 11 2.3 60 6.1 1,390 1.8 14 2.2 46
1.8 16 2.4 74 7.2 1,940 1.9 18 2.3 60
1.9 22 2.6 114 2.0 2
2.0 29 3.0 211 Note.- Same as preced-

ing table above 2.3, feet.
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 69 a40 25| alo 7.9 8.4 892 371 123 57 29] 15
2 67 a4e 25| alo 8.4 8.4 911 357 119 55 27 15
3 66 a45 26| alo 8.4 8.4 852 339 119, 55 25( 14
4 63 h47 26| alo 8.8 8.4 806 328 114 66 25| 14
5 61 a47 26| alo *8.8 8.4 794 325 112, 56 23| 14
6 60 246 26| hl10 8.8 *8.4 798 315 108 56 22| 14
7 60 a40 26 | alo 8.8 8.8 802 304 108 61 21| 14
8 59 *24 *26 | *10 8.4 8.8 763 298 104 58 21 14
9 57 25 24 10 7.9 8.4 728 291 104 57 21| 13
10 58 28 22 10 7.9 7.9 696 279 99 86 21f 13
11 58 27 20 9.7 7.9 7.9 677 2869 95 63 20| 12
1 58 28 17 9.7 7.9 3.8 661 263 93 55 20 11
13 57 29 16 9.7 7.5 11 634 260 87 48 19| 10
14 55 28 15 9.7 7.5 11 638 251 86 46 21| 11
15 54 28 14 9.2 7.5 38 822 239 87 46 z2{ 10
16 54 28 14 9.2 7.5 66 611 233 80 49 22 9.8
17 54 27 13 9.2 7.5 | 156 595 236 74 52 23 9.4
18 54 26 12 9.7 7.5 | 288 588 231 70 52 z2{ 15
19 55 26 11 9.7 7.9 11,080 572 225 69 49 21t 21
20 53 26 10 10 7.9 |1,480 550 217 87 46 21 19
21 53 26 10 10 7.9 (4,910 542 214 66 44 21{ 17
22 52 26 al0 10 7.9 |1,820 523 206 84 43 20| 18
23 52 25 h10 9.7 7.9 |,730 496 195 61 40 19| 19
52 25 al0 9.7 7.9 13,800 477 188 83 39 19} 18
25 &52 25 alo 9.2 7.9 (L 880 462 180 60 39 18| 18
26 as2 25 alo 8.8 7.9 (1,610 451 171 59 38 18| 18
27 a52 25 al0 8.4 7.9 (1,290 438 | | 161 56 37 19| 18
28 h52 25 alo 7.9 7.9 {1,130 420 154 63 34 17 18
aS0 25 all 7.9 ~ p#M,010 401 147 66 33 16 17
30 a50 25 h10 7.9 - 938 382 139 67 32 16| 19
31 a40 - al0o 7.9 - 892 - 135 - 31 15 -
oath fooiohags | Maxima | Mintmm | Mesn | ZUR0T7C
Odtcber. . ... PO P 1,729 69 40 55.8 3,430
November.......... 907 47 24 30.2 1,800
December........... 504 26 10 16.3 1,000
Calendar year 1945 ...........cecvvennenn 106,353 2,780 10 291 211,000
January...... 293.2 10 7.9 9.46 582
February. . 223.9 8.8 7.5 8.00 444
March. ... 19,241 1,910 7.9 621 38,160
April.. 18,780 911 382 626 37,250
May. .. 7,521 371 135 243 14,920
June s 2,543 123 56 84.8 5,040
July..... 1,521 86 31 49.1 3,020
August. .. 644 29 15 20.8 1,280
September. 448.2 21 9.4 14.9 889
Water year 1945-46 ............. e 54;355.3 1,910 7.5 149 107,800

* Winter discharge measurement made on this day.

a No gage-heilght record; discharge computed on basis of weather records and records for station
at Neche.

h Computed from tape-gage reading.

Note.- Stage-discharge relation affected by 1ce Nov. 8 to Mar. 23,
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Pembina River at Neche, N. Dak.

Location (revised).- Water-stage recorder 60 feet upstream from concrete dam, lat.
. Iong. 97°33'05", in SEINWL sec. 31, T. 164 N., R. 53 W., in Neche.

Drainage area.- 3,080 square miles.

Records available.- May 1903 to September 1915, April 1919 to September 1946.

Average discharge.- 27 years (1919-46), 128 second-feet.

Extremes.- Maximum daily discharge during year, 25070 second-feet Mar. 24; maximum gage

helght, 16.27 feet Mar. 24 (backwater from ice
Feb. 7.

; minimum discharge, 5.1 second-feet

1903-15, 1919-46: Maximum discharge observed, 3,870 second-feet May 2, 1904
(gage height, 20.9 feet); no flow at times during each year, 1932-41.

Remarks.- Records good except those for Mar. 20-27, which are fair.

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 79 49 32 11 8.1 9.3 917 430 165 94 42 21
2 79 &3 33 11 8.1 9.3 899 411 162 89 41 23
3 79 39 33 8.1 2.3 9.3 909 397 153 82 41 20
4 79 33 34 9.3 *9.3 9.3 884 387 147 77 39 20
5 77 49 33 9.3 9.3 9.3 832 378 147 15 39 20
6 73 583 33 9.3 9.3 *9.3 812 369 l42 79 36 20
7 71 *49 *32 *9.3 9.3 9.3 807 380 133 75 36 18
8 71 23 33 9.3 9.3 8.1 807 347 136 73 34 17
S 71 27 28 9.3 9.3 8.1 792 343 133 75 33 18

10 69 32 32 9.3 9.3 8.1 782 330 127 15 33 17

11 69 34 28 8.1 8.1 8.1 732 326 124 79 33 15

12 66 36 32 8.1 8.1 11 711 314 122 86 32 185

13 68 36 24 8.1 8.1 11 701 305 117 87 32 18

14 68 36 21 8.1 8.1 11 680 301 117 73 32 18

15 66 36 17 8.1 8.1 12 664 293 11 69 32 14

16 68 34 20 8.1 8.1 12 654 285 109 64 32 12

17 66 34 17 9.3 9.3 12 644 278 109 64 32 9.3

18 64 34 17 9.3 9.3 13 633 270 101 64 33 18

19 64 33 17 9.3 9.3 17 618 270 89 54 33 21

20 64 33 17 8.1 9.3 234 607 263 94 84 33 21

21 64 33 16 9.3 9.3 11,030 592 252 89 B2 32 21

64 33 17 9.3 9.311,520 571 248 87 58 30 24

23 62 32 13 9.3 9.3/1,870 561 238 84 56 28 26

24 82 32 12 9.3 9.3 [2,070 540 230 32 54 28 26

25 50 32 12 8.1 9.3 2,030 515 220 82 53 28 26

26 80 32 12 9.3 9.3 {1,990 500 213 79 53 27 | 27

27 60 30 12 9.3 9.311,890 489 204 77 51 26 27

80 30 1z 9.3 9.3 {1,540 474 197 87 49 24 286

29 80 30 12 9.3 - 5220 464 184 87 48 24 27

60 32 11 8.1 - (1,080 450 181 94 48 24 28
31 54 - 11 8.1 - 969 ~ 172 - 44 23 -
Second—~ Runoff in
Honth foot~days | Meximum | Minimum Mean acre-feet
October. 2,071 79 54 66.8 4,110
November. et . 1,069 53 23 35.6 2,120
December......... ... ... i, 673 34 11 21.7 1,330
113,880 2,400 11 312 225,900
278.5 1 8.1 8.98 552
250.8 9.3 8.1 8.96 497
17,619.5 2,070 8.1 568 34,850
20,221 450 674 40,110
8,996 430 172 290 17,840
3,402 165 17 113 6,750
2,094 96 44 67.5 4,150
992 42 23 32.0 1,970
609.3 28 9.3 20.3 1,210
Water year 1945-46 ... ... ... ............. 58,276.1 2,070 8.1 180 115,600

* Winter discharge measurement mide on this day.
Note.- Stage-discharge relation affected by ice Oet. 31 to Mar. 2
aquatiec growth Oct. 1-30, July 6 to Aug. 26, Sept. 11-18, 22-30.

7. Backwater from logs or
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Tongue River at Cavalier, N. Dak.

Location.- Staff gage and concrete control, lat. 48°47'55", long. 97°37'35", in SELNE:
sec. 4, T. 161 N., R. 64 W., half a mile upstream from State Highway 5 in Cavalier.
Prior to July 21, 1946, wire-welght gage at site half a mile downstream, at different
datum.

Drainage area.- 135 square miles.
Records available.- October 1938 to September 1946.

Extremes.- Maximum daily discharge during year, 363 second-feet Mar. 22; maximum gage
hieIght observed, 10.02 feet Mar. 22 (backwater from ice), site and datum then in use;
minimum discharge, 0.1 second-foot Sept. 2 (gage height, 0.80 foot).

1938-46: Maximum discharge observed, 960 second-feet Apr. 14, 1942; maximum
gage height observed, 12.33 feet Apr. 5, 1942 (site and datum then in use) no flow
for several months in some years.

Remarks.- Records good except those for periods of ice effect, backwater from beaver

dam, aquatic growth or debris, or no gage-height record, which are fair. Gage read
once or twice daily.

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

Daﬂ Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 3.0 4.2 4.0 1.3 1.2] 1.2 66 10 11 9.4 0.7 0.2
2 2.8 4.3 3.9 1.4 1.4 1.2, 70 9.2 11 8.6 .7 .1
3 2.6 4.5 3.9 1.4 1.4 1.2 77 11 11 8.3 .7 .4
4 2.4 5.0 3.9 1.5 *1.3 1.2] 63 1 11 5.2 .7 4
5| a2.4 5.0 4.1 1.6 1.3 1.2 53 11 9.6 4.7 .7 4
6 2.3 4.9 4.1 1.8 1.3 *1.2 47 12 7.8 3.9 1.1 .7
7 2.5 *5.31 *3,9| *1.7 1.3 1.4 42 13 8.0 3.5 .2 4
8 2.6 3.0 3.8 1.7 1.3 1.5 45 12 a7.0 3.1 .2 1.1
9 2.6 3.2 3.5 1.7 1.3 1.5 45 12 6.2 2.8 .2 2.0
10 2.6 3.5 3.4 1.8 1.3 1.6 41 12 5.9 3.0 .2 al.o
11 2.7 3.6 3.2 1.8 1.3 1.6 36 12 6.2 2.8 .2 .2
12 2.8 3.6, 3.1 1.7 1.3 1.6 32 12 5.6 2.6 4 .2
13 2.8 3.7 2.8 1.7 1.2 2.7 31 12 5.2 2.6 .2 .2
14 3.0 3.5 2.7 1.7 1.3 2.4 30 14 5.1 3.4 4 .2
15 3.0 3.4 2.7 1.7 1.3 3.0 30 13 4.5 2.6 .4 .2
16 3.1 3.5 2.6 1.7 1.3 3.1 27 15 4.8 2.3 .4 .2
17 3.2 3.4 2.6 1.7 1.3 3.7 26 16 4.2 2.3 1.1 .2
18 3.4 3.4 2.0 1.7 1.3 15 a24 16 4.1 2.1 .4 2.5
19 4.1 3.4 1.9 1.7 1.3 180 22 18 3.8 1.9 4 2.0
20 3.9 3.5 1.8 1.7 1.3| 195 22 18 3.7 1.7 .4 3.0
21| a4.0 3.5 1.5 1.5 1.4 312 21 13 3.5 2.0 .2 2.0
22 4.4 3.5 1.0 1.5 1.4 363 21 11 3.5 1.1 .2 3.7
23 4.4 3.6 1.0 1.5 1.3| a350 19 10 3.4 1.1 .4 5.1
24 4.4 3.7 1.0 1.6 1.3| a300 17 9.2 3.6 1.1 .2 6.0
25 4.4 3.7 1.0 1.6 1.2| a240 16 10 3.6 2.1 .2 6.9
26 4.6 3.8 1.0 1.5 1.3| a200 13 9.6 3.6 1.1 4 6.0
27 4.6 3.9 1.0 1.4 1.2| a170 12 9.4 3.8 1.1 N 6.0
28 4.6 3.9 1.1 1.4 1.2 *145 11 10 5.8 1.1 4 6.9
29 4.6 3.9 1.1 1.3 - 126 11 9.8 8.3 .7 .7 7.9
30 5.1 4.1 1.2 1.2 - 113 11 10 N .7 .7 6.0
3l 4.2 - 1.2 1.1 - 86 - 11 - .7 4 -

Second— s Runoff in

Month foot-days Maximum Minimum Mean acre-foot

0ctObOr. ..ot iiiiee s PN 107.1 5.1 2.3 3.45 212
. 115.5 5.3 3.0 3.85 229

75.8 4.1 1.0 2,45 150

10,997.6 855 1.0 30,1 21,810

48,4 1.8 1.1 1.56 96

36.3 1.4 1.2 1.30 72

2,826.3 363 1.2 91.2 5,610

81 77 11 32,7 1,950

370.0 18 9.2 11.9 734

184.4 11 3.4 6.15 366

86.7 9.4 .7 2.80 172

13.9 1.1 .2 .45 28

72.1 7.9 1 2.40 143

Wator yoar 1945-46 ...................... 4,917.5 363 .1 13.5 9,760

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated or computed on basis of weather records and records
for Pembina River at Neche and near Walhalla.

Note.- Stage-discharge relation affected by ice Oct. 31 to Mar. 22. Backwater from beaver dam or
debris or aquatic growth Oct. 2-30, May 30 to July 4, July 29 to Aug, 26, Sept. 11-18, 22-30.



86 RED RIVER OF THE NORTH BASIN
Roseau River near Malung, Minn,

Location.- Staff gage, lat. 48°45'45", long. 95°42'05", in SELSE} sec. 17, T. 161 N.,
at highway bridge, three- iuarters of a mile downstream from Bear Creek,
1.‘ miles southeast of Malung, and 3y miles upstream from South Fork.

Drainage area.- 252 square miles.

Records available.- October 1929 to September 1946 (disccntinued). August 1928 to
une S§Tte 1 mile downstream, published as Roseau River at Malung.

Extremes.-~ Maximum daily discharge during year, 650 second-feet Mar. 25, 26; maximum
gag‘e; Egi%lgﬂs observed, 6.82 feet Mar. 26; minimum daily discharge, 0. 8 second-foot
ep
1928-38, 1939-46: Maximum discharge observed, 1,780 second-feet May 11, 193&
(gage height 12.44 feet, site and dafum then in use), no flow at times.

Remarks.- Records good except those for periods of ice effect or backwater from beaver
am or debris, which are fair. Gage read once or twice daily.

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 55 33 13 2.6 2.4 11 369 80 49 9.3 2.3 1.2
2 54 34 13 2.6 2.4 12 351 70 45 19 1.8 1.1
3 51 32 13 2.8 2.4 1z 369 69 40 12 .8 .8
4 47 30| 13 3.2 2.6 12 351 105 36 8.0 1.5 1.1
5 45 28 14 3.6 2.6 12 387 189 32 8.1 1.2 1.2
6 42 28 14 4.0 2.8 13 405 254 31 9.3 1.2 1.5
7 39 26 14 4.0 2.6 13 424 268 31 39 1.2 1.8
8 35 26 12 4.2 3.0 12 424 268 27 57 1.2 1.2
9 30 26 9.5 4.2 3.2 11 387 241 23 €5 1.8 .8

10 26 286 7.5 4.0 3.2 11 333 202 20 63 2.2 .8

11 22 26 6.8 4.0 3.6 12 282 176 19 80 1.8 .8

1. 19 28 6.0 3.6 4.0 13 254 152 16 52 1.5 .8

13 17 26 6.0 3.6 4.2 15 228 136 14 36 1.2 .2

14 16 24 *5.5 3.0 4.4 16 241 125 12 29 1.5 .9

15 14 24 5.5 3.0 4.6 18 315 141 14 22 1.2 1.0

16 13 22 5.0 3.0 5.0 26 315 176 10 16 1.2 1.0

17 12 20 5.0 3.2 5.5 48 298 189 8.4 14 1.5 .9

12 20 4.6 3.2 8.0 75 282 189 8.4 9.8 1.5 .9

19 13 *20 4.6 3.2 7.5 110 241 176 7.3 8.0 1.2 1.2

20 17 20 4.0 3.6 8.0 190 215 176 6.9 7.3 1.2 1.7

21 24 18 3.2 3.6 9.5 320 189 152 6.5 6.5 1.2 1.8

22 28 16 3.0 *3.6 10 440 164 152 5.8 5.8 1.1 1.8

27 14 3.0 3.6 11 595 141 130 6.1 4.8 1.2 2.0

24 26 14 3.2 3.2 11 615 130 115 7.3 4.3 1,1 2.2

25 26 13 3.2 3.2 10 650 120 105 8.4 3.9 1.1 2.0

26 26 12 3.6 3.2 9.5 650 105 95 6.9 3.5 1.1 2.2

27 30 12 3.8 3.2 49.5 600 95 85 6.5 3.2 2.5 2.5

28 35 12 3.8 3.0 10 550 95 75 10 2.8 2.2 2.3

29 33 12 3.6 2.6 - 538 g0 65 8.4 2.5 1.2 2.3

30 32 12 3.6 2.4 = 481 85 59 7.3. 2.5 1.2 1.8

31 30 - 3.0 2.4 - 405 - 55 - 2.5 1.2 -

Second— Runoff in
Month foot-days Maximum Minimum Mean acre-fest
October. . . . 896
November e 654
December. . 212.6
24,646.5
102.4
160.3
6,486
7,685
4,470
523.2 8
584.1 5
45.1 1
42.6 2. 5 .8 1.42
Water year 1945-46 - .........c.cceinni, 21,861.3 850 .8 59.9 43,370

* Winter discharge measurement made on this day.
Note .- Stage-discharge relation affected by ice Nov. 3 to Mar. 22, Mar. 25-28. Backwater from
beaver dam or debrlis Oct. 1 to Nov. 2, Sept. 4-30.
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Roseau River at Roseau, Minn.

Location.- Staff gage, lat. 48°51102", long. 95°45'42", in SW} sec. 13, T. 162 N., R. 40

., at dam in Roseau, a quarter of a mile downstream from State Highway 11. Datum of

gage is 1,026.33 feet above mean sea level, adJustment of 1928 of Gecdetic Survey of
Canada. Gage readings have been reduced to elevations above mean sea level.

Records available.- November 1939 to September 1946 (incomplete)
Extremes.- Maximum elevation observed during year, 1,038.33 feet Mar. 22; minimum observed,
T,03L.63 feet Feb. 9.
1939-46: Maximum elevation observed, 1,044.11 feet Apr. 2, 1941; minimum observed,
1,030.07 feet July 22, 1941,

Remarks.- Gage read once or twice daily.

Elevation, in feet, water year October 1945 to September 1946

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1! 31.93| 32.17 - 34.17| 32.41| 32.24| 32.01| 31.93| 31.85
2 32.33 32.19 - 34.07 32.38 32.22 32.05 31.93 31.85
3 32.30 32.18 - 34.20| 32.38 32.18| 32.09 31.92 31.85
4 32.28| 32.19 - 34.05 32.50 32.18| 32.04 31.92 31.90
5| 32.23| 3z.21 - 34.12| 32.72| 32.18| 32.02| 31.89| 31.88
6 32.20 32.19 - 34.48 33.02 32.12 32.04 31,83 31.87
L4 32.25 32.19 - 34.63 33.12 32.11( g32.60| 31.83 31.87
8 32.21 32.17 - 34.60| 33.12 32.08 32.58 31.89 31.85
9 32,16 32.16 b31.63 - 34.27 33.03 32.086 32.45 31.87 31.86

10| 32.13]| 32.15 - 33.88| 32.93| 32.06| 32.48| 31.87( 31.87

32,06} 32.17 b31.81
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33.39{ 32.67| 32.00| 32.17 31.89}1 31.89

16| 32.09( 32.17 - 33.49| 32.80| 32.05| 32.13| 31.93| 31.89
17| 32.11] 32.17 - 33.38| 32.87| 32.02{ 32.10| 31.88| 31.89
18| 32.12| 32.15 32.27| 33.26| 32.89| 32.02| 32.07| 31.87 31.90
18| 32.13] 32.15 g32.91| 33.13| 32.86| 32.01| 32.04( 31.87| 31.91
20| 32.12| 32.11 g35.02| 33.00| 32.84| 32.00| 32.03| 31.88| 31.91
21| 32.12} 32.11 g36.93| 32.92| 32.82| 31.98| 32.02| 31.88| 31.89
32.131 32.09 g38.10| 32.85{ 32.75( 31.97| 32.01| 31.89) 31.89
23| 32.13| 32.09 g38.08] 32.79| 322.69| 31.95| 31.98| 31.88| 31.89
24| 32.14| 32.07| b31.97 g37.63] 32.69| 32.62| 31.97| 31.97| 31.87| 31.89
25| 32.15] 32.07 37.84| 32.63| 32.56{ 31.99| 31.95| 31.87| 31.89
26| 32.14| 32.07 g37.93| 32.56) 32,521 32.01{ 31.96| 31.88| 31.89
27| 32.15] 32.07 37.47) 32.52| 32.47| 31.99| 31.95{ 31.89{ 31.90
28} 32.17| 32.07 36.68| 32.49] 32.41] 32.11} 31.93] 31.87| 31.93
29| 32.20] 32.07 - 35.96| 32.50| 32.35{ 32.04| 31.93] 31.87| 31.91
30| 32.19) 32,07 - 35.25| 32.44| 32.31| 32.01| 31.93| 31.87| 31.92
31| 32.18 - - 34.58 - 32.27 - 31.93| 31.87 -

b River ice covered.

g Elevation from graph based on gage readings.

Note.- Add 1,000 feet to obtain elevation above mean sea level(adjustment of 1928 of Geodetic
Survey of Canada).
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Roseau River near Roseau, Minn.

Location.- Staff gage, lat. 48°55124", long. 95°46!'02", in SW} sec. 24, T. 163 N., R. 40
W., on steel highway bridge, 13 miles upstream from Mud Creek and 53 miles north of
Roseau. Datum of gage is 1,023.21 feet above mean sea level, adjustment of 1928 of
Geodetic Survey of Canada. Gage readings have been reduced to elevations abuve mean
sea level.

Records avallable.- April 1930 to September 1946 (fragmentary).

Extremes.- Maximum elevation observed during year, 1,033.65 feet Mar. 24; minimum observed,
T,023.19 feet June 18,

1930-46: Maximum elevation observed, 1,037.49 feet Mar. 29, 1942 (backwater from
ice):; minimum cbserved, 1,023.00 feet Sept. 2, 1936,
Remarks.- CGage read once or twice daily.

Elevation, in feet, water year October 1945 to September 1946

Mar. 19 27.59 | Apr. 4 31.63 | Apr. 20 29.95 | May 6 27.63 | May 22 27.19 | June 7 23.79
20 g30.30 5 31.65 21 g29.45 7 Rg27.73 23 g26.80 18 23.19

21 g3l.72 6 31.79 22 29.09 8 27,91 24 g26.30 |July 7 26.94

2 33.59 7 31.83 23  28.89 9 27.89 25 g25.87 8 g26.39

23 g33.83 8 31.83 24 28.71 10 27.87 26 25.83 9 g25.77

24 33.52 9 g31.65 25 g28.54 11 27.39 27 25.55 10 g25.99

25 g33.40 10 g31.37 26 27.89 12 27.11 28 g25.16 11 g25.38

2 33.57 11 g3l.l0 27 27.65 13 26.89 29 g24.90 12 .24.89

27 g33.41 12 30.91 28 26.89 14 26.65 30 24.73 13 g24.58

28  33.05 Z g30.71 29 g26.49 15 26.95 31 24.67 14 g23.86

29  32.79 14 30.74 30 g26.96 16 27.29 | June 1 24.45 15 g23.92

30  32.19 15 30.59 | May 1 25.61 17 27.21 2 24.21 16 g24.20

31 31.91 16  30.63 2 g25.15 18 27.29 3 24,19 17 23.87

Apr. 1 31.79 17 g30.45 3 24,93 19 27.31 4 24.19 18 23.81
2 31.71 18 30,19 4 g25.82 20 27.39 5 24.19 19 23,79

3 31.73 19 .30.07 5 g26.41 21 27.29 6 24.19 |Aug. 1 23.50

g Gage height from graph of zage readings.
Note.- Add 1,000.00 feet to obtain elevations above mean sea level {adjustment of 1928 of Ueodetic
Survey of Canada).

Roseau River at Roseau Lake, Minn.

Location.- Staff gage, lat. 48°54!22", long. 95°49!'55", in SWigWi sec. 28, T. 163 N., R.
40 W., at Roseau Lake, % miles upstream from Pine Creek, 32 miles downstream from Mud
Creek, and 7 miles northwest of Roseau. Datum of gage is 1,018.59 feet above mean sea
level, adjustment of 1928 of Geodetic Survey of Canada. (age readings have been re-
duced to elevations above mean sea level,

Records avatlable.- November 1939 to September 1946 (incomplete).

EXtremes.- Maximum elevation observed during year, 1,031.23 feet Mar. 29; minimum observed,
T.020.17 feet Sept. 12-17.

1939-46: Maximum elevation observed, 1,033.89 feet Apr. 4, 1942; minimum observed,
1,019.75 feet Aug. 16, 1941,
Remarks.- Gage read once or twice daily.

Gage helght, in feet, water year October 1945 to September 1946

Dayj Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 26.73 22.75 21.73 21.89 - 30.99 | g25.35 | g22.79 | g23.05 20.59 20.25
2 26.57 22.75 21.73 21.71 30.89 | g25.02 22.65 | g22.95 20.57 20.25
3 26.37 22.69 21.69 21.73 21.75 30.87 | g24.90 22.53 | g22.67 20.45 20.25
4 26,17 22.69 21.63 21.73 21.75 30.79 | g25.39 22.43 | g22.35 20.43 20.25
5 25.95( 22.85| 21.59| 21.75 21.75| 30.77 | g26.18 22.29 (g22.10 | 20.39 20.29
6 25,73 22.85 21.59 - 21.78 30.75 | g26.57 22.17 | g21.83 20.39 20.23
7 25.47 22.77 21.61 - 21.77 30.73 26.81 22.11 |g22.21 20.37 20.19
8 25.29 22.83 21.83 - 21.77 30.71 26.87 22.07 | g23.54 20.37 20.19
9 25.01 22.85 21.67 - 21.77 30.87 26.77 22.01 23.99 20.35 20.19
10 24,73 22.87 21.65 - 21.77 30.55 | g26.65 21.93 | g24.13 20.35 20.19
11 24.47 22.65 21.81 21.717 30.41 | g26.46 21.81 j{g24.21 20.33 20.19

21.77 30.27 | g26.22 | 21.69 |g23.89 | 20.29 20.17
21.77 30.09 | g25.93 | 21.61 |g23.29 | 20.27 20.17
21.79 | 29.85 | g25.77 21.53 |g22.786 | 20.27 20.17
15 23.21 22.57 21.47 21.88 29.87 | g25.97 21.47 |g22.33 | 20.25 20.17

g22.08 29.79 26.21 21.45 | g22.03 20.25 20.17

22,47 29.69 26.29 | 21.43 | 21.83 | 20.25 20.17
29.89 26.37 21.37 |g21.861 20.27 | g20.23
g25.11 29.47 26.33 | 21.25 | 21.41 20,29 | g20.46
20 23.03| 22.01 21.39 £27.93 | 829.23 26.31 21.21 21.39 | 20.29 | g20.74
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829.54 29.03 | g26.21 21.17 21.29 20,27 20.97
830. 31 28.79 | g25.97 21.13 2l.21 20.27 20.97

23 23.01| 21.85} 21.41 - g30.82 | 28.51 |g25.73 {gzl.10 | 21.11 20.25 20.89
24| 22.85| 21.81 21.45 - 30.76 | g28.13 | g25.44 21.27 21.05 | 20.25 20.83
25 22.89| 21.79| 21.49 - 30.73 | g27.73 | g25.11 21.39 | 20.99 | 20.25 20.77
26| 22.89| 21.77 21.88 - 30.97 | g27.34 | g24.67 | 21.39 20.91 20.25 20,73

22.87 21.77 21.59 - 31.11 | g26.85 | 24.31 21.37 20.83 | 20.25 20.67
28| =22.85| 21.77 21.63 - 31.20 [ g26.40 | g23.92 |g2l.53 | 20.79 | 20.25 20.63
29 22.85 21.75| 21.67 - 31.23 | g26.07 | g23.60 [g22.09 | 20.73 | 20.25 20.57
30| 22.85¢ 21.75| 21.67 - 31.17 [g25.71 | g23.28 |g22.76 20.67 20,25 20.55

31| 22.85 - 21.67 31.07 - g23.01 - 20.83 20.25 -

g Elevation from graph based on gage readings.
Note.- Add 1,000 feet to obtain elevation above mean sea level (adJustment of 1928 of Geodetic
Survey of Canada).
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Roseau River at Ross, Minn.

89

Location.- Water-stage recorder, lat. 48°54137", long. 95°55'18", in SE} sec. 27, T.
T R AL W, Datun of gage is 1,018.44 feet
above mean sea level, adjustment of 1928 of Geodetic Survey of Canada.

1 W., a quarter of a mile north of Ross.

Drainage area.- 1,210 square miles.

Records avallable.- July 1928 to September 1946.

Average discharge.- 18 years, 192 second-feet.

Extremes.~ Maximum discharge during year, 1,550 second-feet Mar. 29, 30; maximum gage

elgl

minimum gage helght, 0.21 foot Sept. 17

1928-48:
feet); mlnimum recorded, 1.1 second-feet Jan. 16, 1940.

, 11.82 feet Mar. 29; minimum daily discharge, 7.0 second-feet Sept. 17;
{backwater from debris or aquatic vegetation).
Maximum discharge, 2,400 second-feet Apr. 4, 1942 (gage height, 14.91

Remarks.- Records good except those for periods of ilce effect or backwater from debris or
aquatic vegetatlon, which are fair,

Flow regulated by Roseau Lake.

Pevisions.- Revised figures of discharge for the water year 1945, superseding those
published in Water-Supply Paper 1005, are given herewith.

Discharge, in second-feet, 1944-46

1944-45
Day| Oct. Nov Dec Jan. Feb. Mar. Apr. May June July Aug Sept.
1 83 60 200 28 20 22 1,780 1,340 307 172 129 268
2 17 60 180 26 20 22 1,800 1,320 287 164 108 338
3 74 55 160 26 20 22 1,800 1,280 277 156 89 327
4 74 55 140 26 20 22 1,800 1,250 287 172 74 277
5 71 50 130 24 20 22 1,780 1,210 287 180 86 224
6 74 60 120 24 20 22 1,720 1,170 268 172 62 184
T 86 115 110 24 20 22 1,670 1,110 250 184 59 152
8 101 180 110 22 20 22 1,630 1,080 224 160 58 140
9 118 259 100 22 20 *22 1,570 1,040 208 164 52 188
10 122 217 90 22 20 24 1,530 984 184 192 49 287
11 122 287 80 22 20 30 1,510 924 172 218 47 408
12 118 297 70 2z 20 40 1,550 884 176 208 44 434
13 115 307 65 22 20 55 1,610 844 208 208 42 434
14 108 317 65 22 20 80 1,670 826 224 200 41 434
15 104 395 65 22 20 100 1,700 790 232 178 39 421
16 101 430 60 2z 20 i40 1,720 754 216 152 37 383
17 98 550 *80 22 20 320 1,700 700 216 152 34 349
18 95 566 &0 22 20 480 1,700 830 208 156 30 371
19 92 582 55 22 20 750 1,700 582 208 216 32 421
20 86 566 55 22 20 900 1,670 550 241 395 172 462
21 83 566 55 20 20 950 1,630 550 259 535 360 4390
22 T7 535 50 20 20 1,000 1,630 520 241 550 383 505
23 77 520 48 20 20 1,000 1,550 430 224 550 349 535
24 77 505 44 *20 20~| 1,000 1,530 476 192 520 317 5§50
25 77 478 42 20 22 1,040 1,510 448 180 448 287 535
26 74 440 40 20 22 1,110 1,480 448 132 371 232 535
27 71 380 38 20 22 1,230 1,440 448 112 307 136 550
28 68 340 36 20 22 1,360 1,420 434 104 259 172 550
29 66 300 32 20 - 1,510 1,380 421 118 218 132 535
30 66 240 30 20 - 1,630 1,380 383 156 180 101 535
31 68 - 28 20 - 1,720 - 338 - 152 140 -
* Winter discharge measurement made on this day.

Note.- No gage-height record Dec. 3-186, Dec.
of weather records and records for stations nea:
affected by ice Nov. 1-6, Nov. 26 to Dec. 2, Dec. 17-20, Jan. 24 to Map. 2.

or aquatic vegetation Oct. 1-20, July 19-31, Aug. 20 to Sept. 30.

21 to Jan. 23, Mar, 3-24; discharge
r Malung and near Caribou.

computed on basis

Stage~-discharge relation

Backwater from debris



Discharge, in

RED RIVER OF THE NORTH BASIN

second-feet, of Roseau River at Ross, Minn., 1944-46--Continued

1945-46
Day] Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 490 136 55 26 22} 1,510 448 168 224 13 10
2 476 140 50 26 1,480 408 152 216 12 9.0
3 448 140 50 26 1,480 383 136 192 12 8.5
4 421 130 50 26 24| 1,460 448 126 164 11 9.0
5 408 130 48 26 1,440 566 112 140 10 9.0
6 395 130 48 26 1,440 614 104 118 9.5| 10
7 371 130 46 26 1,420 664 98 132 9.0| 10
8 349 130 44 26 20 1,420 664 95 259 9.5| 10
9 327 120 40 26 25f 1,420 646 89 307 9.5 9.0
10 297 120 40 26 1,400 630 80 327 9.0 9.0
11 277 120 36 26 1,380 614 74 349 9.0 9.0
12 250 110 34 26 1,340 566 66 280 9.0| 8.0
13 216 110 30 26 50| 1,300 535 59 240 9.0 8.0
14 200 110 28 26 1,280 505 55 190 9.0 8.0
15 184 100 28 26 1,230 535 53 140 9.0 8.0
16 176 100 26 26 1,230 566 52 90 8.5 8.0
17 168 90 26 26 260] 1,190 582 50 70 8.5 7.0
18 168 85 26 24 1,170 598 48 55 9.0 8.5
19 172 80 26 24 1,150 598 44 50 10 16
20 172 70 26 24 750 1,130 582 42 44 10 28
21 176 70 24 24 950| 1,080| 566 41 38 10 40
22 176 65 24 24 22 1,100| 1,020{ 535 38 34 9.5| 40
23 168 60 26 24 1,170 984 505 35 32 9.0| 38
164 60 28 24 1,250 924 462 40 30 9.0| 34
25 160 55 26 24 1,340 844 421 48 26 8.5] 32
26 156 55 28 24 1,420 772 371 51 24 8.5| 30
27 152 55 28 1,460 682 317 50 20 g.0| 28
28 152 55 26 22 1,510 614 287 61 19 11 26
29 148 55 26 22 - 1,550 566 250 101 17 11 24
30 148 55 26 - 1,550 505 216 188 15 11 20
31 144 - 26 - 1,530 - 188 - 13 11 -

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 2 to Mar. 22 (no gage-height record Jan. 27
to Feb. 27, Mar. 2-19; discharge computed on basis of weather records and records for other

stations in Roseau River Basin}.
July 12 to Sept. 30.

Monthly discharge, in second-feet, 1944-46

Backwater from debris or aquatic vegetation Oct. 1 to Nov. 1,

Second~ Runoff in

Month foot-days Maximum Minimum Mean acre-feet
October 1944 ......... 2,721 122 66 87.8 5,400
November.............. 9,830 582 60 328 19,500
December..........couvansen 2,418 500 28 78.0 4,800
Calendar year 1944 ................ PR 100,041.4 1,390 | 2.8 L 273 198,400
January 1945 684 28 20 22.1 1,360
February. 568 2 20 20.3 1,130
March. . 16,667 1,720 22 538 33,080
April 48,540 1,800 1,380 1,618 96,280
May. 24,234 1,340 338 782 48,070
June. 6,378 307 104 213 12,650
July... 7,863 550 152 254 15,600
August. .. 3,931 383 30 127 7,800
Septenber. . 11,822 550 140 394 23,450
Water year 1944-45 ..... e N | 135,658 1,800 20 372 269,100
October 1945 7,709 490 144 249 15,290
November. .. 2,866 140 85 95.5 5,680
December. 1,043 55 24 33.8 2,070
Calendar year 1945 e 134,646 1,800 20 369 267,100
January 1946 ........ 768 26 - 24.8 1,520
'ebruary. .. 586 - - 20.9 1,160
17,092 1,550 22 551 33,900
34,871 1,510 505 1,162 69,170
15,270 664 188 493 30,290
2,356 188 35 78.5 4,670
3,855 349 13 124 7,650
. 303.0 13 8.5 9.77 601
September. . 514.0 40 7.0 17.1 1,020
Water year 1945-46 ... .................. 87,233.0 1,550 .0 239 173,000
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Roseau River near Badger, Minn.

Location.- Water-stage recorder, lat. 48°54142", long. 96°00'24", in SWi sec. 30, T. 163
N., K. 41 W., 9 miles north of Badger. Datum of gage is 1, 016 90 feet above mean sea
level ad justment of 1928 of Geodetlc Survey of Canada. Gage readings have been
reduced to elevations above mean sea level.

Records avallable.- August 1928 to September 1946 (incomplete).
Extremes.- Maximum elevation recorded during year, 1,028.28 feet Mar. 29; minimum recorded,
T,0I8.38 feet Sept.

’ 1928-46: Maximum elevation recorded, 1,030.80 feet Apr. 4, 1942; minimum recorded,
1,017.73 feet Sept. 2, 1929, July 22, 1932.

Elevation, in feet, water year October 1945 to September 1946

Dayl Oot. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 21.28 - 28.08 23.16 20.65 21.57 19.60 18.91
2 - 21.27 - 28.07 22.85 20.44 21.58 19.54 18.85
3 - 21.36 - 28.03 22,63 20.29 21.38 19.80 18.79
4 - 21.27 - 27.96 22.94 20.15 21.08 19,44 18.79
S - 21.32 - 27.91 23.62 20.01 20.83 19.37 18.79
6| r24.24 21.31 - 27.86 23.99 19.89 20.60 19.32 18.83
7 24,07 21.24 - 27.82 24.21 19.80 20.67 19.28 18.82
8 23.89 21.21 - 27.78 24.27 19.78 21.94 19.23 18.78
9 23.65 21.31 - 27.74 24.19 19.70 22.55 19.23 18.73
10 23.39 21.35 - 27.66 24.14 19.59 22.75 19,22 18.70
11 23.16 21.15 - 27.55 23.98 19.50 22.89 19.20 18.68
12 22.89 21.01 - 27.42 23.78 13.40 22.72 19.18 18.61
13 22.51 21.07 19.96 27.26 23.56 19.28 22.28 19.15 18.58
14 22.20 21.09 19.96 27.08 23.38 19.20 21.85 19.11 18.56
15 21.99 20.98 20.00 26.96 23.49 19.16 21.48 19.09 18.54
16 21.84 - 20.16 26.88 23.71 19.15 21.19 19.06 18.50
17 21.73 - 20.45 26.80 23.81 19.15 20.96 19.04 18.41
21.66 - 21.19 26.71 23.86 18.12 20.79 19.05 18.44
21.70 - 22.73 26.60 23.87 19.06 20.65 19.07 18.62
21.71 - 25.21 26.43 23.83 | 19.02 20.54 19.08 18.89
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27.73| 24.93| 22.51 | 19.25 20.06 | 18.92 19.06
27.97 24.56 22,15 | 19,27 { 19.99 | 18.92 18.98
19.93 | 18.97 18.92
28.25| 23.83 | 21.47 | 20.01 | 19.84 | 18.99 18.84
28.23 | 23.49 | 21.17 | 21.09 | 19.75 | 18.97 18.76
21.39 - 28,15 - 20.84 - 19.67 18.95 -
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f Gage height partly estimated.
Note.~ Add 1,000.00 feet to obtain elevation above mean sea level (adjustment of 1928, Geodetrc
Survey of canada).
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Roseau River near Haug, Minn.

Location.- Water-stage recorder, lat. 48°55!28", long. 96°12!'26", in SEi sec. 21, T. 163
., R. 43 W., 5 miles south of international boundary and 8y miles northwest of Haug.
Datum of gage is 1,014.02 feet above mean sea level, adjustment of 1928 of Geodetic
Survey of Canada. Gage readings have been reduced to elevatioris above mean sea level.
Records avallable.- April 1932 to September 1946 (incomplete). .
Extremes. - Maximum elevation recorded during year, 1,022.94 feet Apr. 4; minimum recorded,
N ~47 feet Sept. 17.
1932-46: Maximum elevation recorded, 1,023.51 feet Apr. 6, 1942; minimum recorded,
1,014.74 feet Aug. 8, 1933. *

Elevation, in feet, water year October 1945 to September 1946

Day} Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug . Sept.
1] 21.79 - 22,86| 20,46} 17,55 | 17.94| 16.80 -
2| 21.74 - 22,89 | 20,11} 17.41 | 18,21 | 16.74 -
3| 21.65 - 22,92 | 19.77| 17.27 | 18.16 | 16.59 | f15.77
4] 21.53 - 22,93| 19.64| 17.21| 17.99 | 16.65 15.82
5| 21.42 - 22,95 | 19.88| 17.20| 17.74| 16.59 15.84
6 21.25 - 22,93 | 20.24| 17,17 | 17.56 | 16.53 15.82
7{ 21.07 - 22,92 | 20,50 | 17.14| 17.39 | 16.48 15.82
81 20.86 - 22,88 | 20.63| 17,11 | 17,73 | 16.43 15,84
9] 20,63 - 22.89| 20.63| 17.10 | 18.54 | 16.40 15,82
10{ 20.37 - 22,86 | 20.61| 17.07 | 18.93 | 16.36 15.79
11| 20.11 - 22,84 | 20,52 | 17.02 | 19.12 | 16,31 15,73
12| 19.84 - 22,83 | 20,36 | 17.01 | 19.19 |dl6.25 15,70
13) 19.51 - 22,81 20,19 ) 16,99 | 19.02 |d16.22 15.66
14| 19.18 - 22,76 | 20,04 | 16,94 | 18,67 |d16.17 15,60
15] 18,92 - 22,74 | 20,00 | 16.91 | 18.33 |dl6.13 15.55
16| 18.73 - 22,71 | 20,06 | 16,89 | 18.05 |d16.09 15,52
17! 18.59 - 22,65{ 20,17 | 16,84 | 17,83 |dl6,07 15.50
18| 18.50 - 22,63 | 20,23 | 16.80 | 17.64 |dl6,05 15.67
19| 18.47 £19,23 | 22.58 | 20.26 | 16,77 | 17.45 |d16.,02 15.85
20| 18,47 £20,48 | 22,53 | 20.28 | 16.74 | 17.35 {d15.99 15.83
21| 18.47 £21.62 | 22.46 | 20,23 | 16,70 | 17.24 |d15.96 16.08
22| 18.48 22,03 | 22,42 | 20.14 | 16.65| 17.16 - 16.36
23| 18.43 22,32 | 22.32| 20.00| 16.62 | 17.14 - 16.39
24| 18.37 22.54 | 22,22 19.79 | 18.61 | 17.10 - 16.32
25| 18.31 22,63 22.10| 19.54| 18.57 | 17,05 - 16.22
26| 18,27 22,64 | 21.93| 19.24 | 16,53 | 17.03 - 16.16
27| 18.25 | . 22,71 | 21,70 | 18,93 | 18,53 | 17.01 - 16.11
28| 18.23 22,76 | 21.43| 18.63 | 16.54 | 16.95 - 16.03
29| 18.18 22,82 | 21.15| 18.32 | 16.59 | 16,93 - 15,96
30| 18.16 22,83 | 20,83 | 18,05 | 17,29 | 16.88 - 15.90
31/£18.15 22,85 - 17.80 - 16,85 - -

d Doubtful gage helght.

f Gage height partly estimated.

Note.- Add 1,000.00 feet to obtain elevation above mean sea level (adJustment of 1928 of Geodetic
Survey of Cinada).

Roseau River at Oak Point, Minn,

Location.- Staff gage, lat. 48°58'48", long. 96°24!19", in SELSEL sec. 36, T. 164 N., R.
., at Oak Point, 2 miles east of Caribou. Datum of gage is 1,005.30 feet above
mean sea level, adjustment of 1928 of Geodetlc Survey of Canada. Gage readings have
been reduced to elevations above mean sea level.
Records available.- April 1933 to September 1939, March 1941 to September 1946 {incomplete).
ExTremes - Maximum elevation observed during year, 1,014.57 feet Apr. 6; minimum observed,
T,006.62 feet Sept. il.
1933-39, 1941-46: Maximum elevation observed, 1,016.09 feet Apr. 13, 1942; minimum
observed, 1,006.19 feet Mar. 27, 1941.
Remarks.- Gage read once daily.

Elevation, in feet, 1945-46

Mar. 18 9.60 | Mar. 25 13.23 | Apr. 1 14.19 | Apr. 8 14,55 | Apr. 15 14.43
19 9.54 26 13.62 2 14.27 9 14.55 | June 27 6.94
20 9.84 27 13.69 3 14,35 10 14.55 { Sept.ll 6.62
21 10.16 28 13.75 4 14,47 11 14.55 21 6.70
22 11,96 29 13.79 5 14.55 12 14.55
23 12,25 30 13,95 6 14.57 13  14.55
24  12.55 31 14.07 7 14.55 14  14.49

Note.~- Add 1,000,00 feet to obtaln elevation above mean sea level (adjustment of 1928
of Geodetic Survey of Canada).
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Roseau River below State ditch 51, near Caribou, Minn.

(International gaging station)

93

Location, - Water-stage recorder, lat. 48°58'54", long. 96°27'46", in SELSWL, sec. 34,
W., 400 feet downstream from State ditch 51 (known locally as

Datum of gage is 1,002.14

feet above mean sea level, adjustment of 1928 of Geodetic Survey of Canada.

Caribou cut-off difch) and 0.6 mile west of Carlbou.

Drainage area.- 1,530 square miles.

Records avallable.- April 1929 to September 1946 (some winter records'incomplete).
EXtremes. - Maximum discharge during year, 1,560 second-feet Apr. 14 (gage height, 7.50
7 minimum recorded, 9.7 second-feet Sept. 14, 15; minimum gage height recorded,

e
1.50 feet Aug. 6, 7

1929-46: Maximum discharge, 2,070 second-feet Apr. 13, 1942; maximum gage
height, 9.85 feet Apr. 1, 1942 (backwater from ice); no flow Aug. 13, 1936.
Remarks.- Records good except those for perlods of ice effect, shifting control, or

Some flow at high stages is diverted above

no gage-height record, which are fair.
station to headwaters of Two Rivers.

Cooperation.- This is one of the international gaging stations maintained by the United

~— States under agreement with Canada.

Rating tables, water year 1945-48, except periods of ice effect
% age height, in feet, and discharge, in second-feet)
%Shifbing-control method used Aug. 29 to Sept. 30)

Oct. 1 to Mar. 14

Mar. 15 to Sept. 30

1.9 42 4.0 380 1.3 7.0 2.2 70 4.0 414
2.1 63 4.5 491 1.5 13 2.5 112 5.0 680
2.4 101 5.5 780 1.7 24 2.9 179 6.0 1,000
2.9 182 1.9 39 3.4 276 7.4 1,520
Discharge, in second-feet, water year October 1945 to September 1946
Day| Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 780 193 60 - 1,400 970 210 128 19 18
2 780 182 60 - 1,440 865 184 175 16 16
3 780 180 55 - 1,440 770 166 183 14 13
4 750 180 55 - 1,480 710 149 165 als 12
5 735 170 55 - 1,520 680 139 139 al4s 16
6 720 170 55 - 1,520 710 130 117 14 15
T 675 160 S5 - 1,520 770 125 98 14 14
8 645 150 55 - 1,520 770 115 87 14 12
9 586 140 50 - 1,520 770 104 158 16 12
10 532 140 S0 - 1,520 770 100 226 16 12
11 478 130 48 - 1,520 740 89 254 15 11
1 439 130 - - »520 710 83 276 16 11
13 389 130 - - 1,520 680 73 254 15 11
14 353 #130 - - 1,520 650 68 218 15 8.7
15 308 120 - 60{ 1,520 636 61 168 15 9.7
16 290 120 - 95( 1,480 622 58 130 14 10
17 263 110 - 160} 1,480 636 53 100 15 10
18 254 100 - 200 1,440 650 51 82 1l 15
19 245 95 - 280 1,440 €65 50 79 17 21
20 236 90 - 360| 1,400 865 48 56 19 21
21 236 85 - 540] 1,400 665 44 50 19 20
22 234 75 - 750 | 1,360 636 41 42 18 29
23 232 75 - 950 1,380 622 38 38 19 37
223 70 - 1,100]| 1,320 580 37 33 20 37
25 218 65 - 1,200| 1,280 540 36 31 21 36
26 213 65 - 1,200 1,250 488 37 28 25 31
27 207 65 - 1,250 1,220 426 39 25 26 33
28 205 65 - 1,280| 1,180 378 48 24 25 30
29 200 €0 - 1,280 1,110 320 51 22 24 29
30 198 60 - 1,320| 1,040 276 75 20 21 26
31 195 - - 1,360 - 248 - 19 19 -
Seccnd- 5 i Runoff in
Mcnth foct-days Maximum Minimum Mean acre-feet
OCtODOT. .. it i i 12,599 780 195 406 24,990
November. ... . 3,505 193 80 117 6,950
December 1-11 «....iuieieiiierinnuinnennnenn 598 80 48 54.4 1,190
Calendar year  ............ciieenannn - - - - -
January... - - - - -
February. - - - - -
March 1 13,385 1,360 60 787 26,550
April 42,240 1,520 1,040 1,408 83,780
May. 19,618 970 248 633 38,910
June 2,502 210 36 83.4 4,960
July. . 3,422 276 19 110 85790
August. .. . . B . . 545 26 14 17.6 1,080
September.......... ... ... ... il 577.4 37 2.7 19.2 1,150
Water year = .............ieeeiaean - - - - -

* Winter discharge measurement made on thia

day.

a No gage-height record; discharge interpolated.

Note.- Stage-discharge relation affected by ice Nov. 3 to Dec. 11, Mar. 15-26.

method used Aug. 29 to Sept. 30.

Shifting-control
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Roseau River at international boundary, near Caribou, Miun.

Location.- Water-stage recorder, lat. 48°59!57", long. 96°230'20", near center of sec. 29,
T 1FZ N., R. 45 W., 400 feet upstream from last iInternational boundary crossing and
3 miles northwest of Caribou. Datum of gage 1s 1,008.59 feet above mean sea level,
adjustment of 1928 of Geodetic Survey of Canada. Gage readings have been reduced to
elevations above mean sea level.

Records available.- May 1933 to September 1948 (incomplete).
Extremes.- Maximum elevation recorded during year, 1,000.41 feet Apr. 15; minimum
Tecorded, 1,002.56 feet Sept. 17.

1933-46: Maximum elevation recorded, 1,007.06 feet Mdr. 24, 1945; minimum
recorded, 1,001.97 feet Aug. 14, 1933.

Elevation, in feet, water year October 1945 to September 1946

Day| Oct Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 5.23 3.70 - 6.07 5.37 3.82 -
2 5.22) 3.66 - 6.15 5.17 3.70 -
3 5.19| 3.60] - 6.21 4.96 3.63 -
4 5.17 3.865 - 6.25 4.79 - . -
5 5.12] 3.66| - 6.27 4.75 - -
6 5.05] 3.64 - 6.28 4.83 - h2.74 -
T 4.98| 3.863| - 6.32 4,92 - -
8 4.89 3.58 - 6.29 4.97 - -
9 4,75 3.48 - G.29 4.97 - -
10 4.63 3.67 - 6.32 4.95 - 2.60
11 4.50] 3.70 - 6.34 4.92 - 2.62
12 4,38 3.62 - 6.34 4.86 - 2.61
13 4.27 3.56 - 6.34 4.76 - 2.62
14 4,14 3.55 - 6.35 4,69 - 2.60
15 4.02 - - 6.38 4.67 - 2.59
16 3.94] - - 6.37 4.65 - 2.59
17 3.87 - - 6.36 4.68 - 2.58
18 3.84 - - 6.33 4.13 - 2.76
19 3.83 - - 6.28 £.76 - 2.88
3.82 - - 6.26 4,76 - 2.839
21 3.82 - - 6.24 4.78 - 2,78
22 3.81 - - 6.21 4,74 - 2.82
3.81 - 4.81 6.17 4.69 - 3.09
24 3.80 - 5.12 6.13 4.62 - 3.08
25 3.77 - 5.42 6.06 4.53 - 3.03
26 3.76 - 5.69 6.01 4.44 - 2.99
27 3.74 - 5.74 5.95 4.32| h3.07 2,99
28 3.74 - 5.74 5.86 4.20 - 2.95
29 3.74 - 5.74 5.72 4.09 - 2.92
30 3.72 - 5.82 5.56 4.00 - 2.90
31 3.72 - 5.96 - 3.93 - -

h Gage helght from outside staff gage.
Note.~ Add 1,000.00 feet to obtzin elevation above mean sea level (adJustment of 1928 of Geodetic
Survey of Canada),
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South Fork Roseau River near Malung, Minn.
Location.~ Staff gage, lat. 48°47', long. 95°44!', in center of sec. 7, T. 161 N., R.
., 1 mile northwest of Malung.
Drainage area.- 312 square miles.

Records available.- May 1911 to September 1914, July 1928 to June 1938, October 1939 to
September 1946, discontinued (no winter records some years).

Average discharge.- 11 years (1928-29, 1931-32, 1933-37, 1939-40, 1941-43, 1944-46),
26.8 second-1eet.

Extremes. - Maximum discharge observed during year, 812 second-feet Mar. 24 (gage height,
.48 feet); no flow Sept. 1-30.
1911-14, 1928-46: Maximum discharge observed, 1,890 second-feet Apr. 8, 1941,
tc_H.schaI-ge measurement; maximum gage height, 17.42 feet Apr. 9, 1941; no flow at
mes.

Remarks.- Records good except those Tor periods of ice effect, backwater from aquatic
growth, or no gage-height record, which are fair. Gage read once daily.

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 17 9.5 3.5 2.4 1.8 1.6 300 21 10 4.6 1.8
2 17 9.3 4.0 2.4 1.8 1.7 290 18 9.3 4.2 1.6
3 15 9.0 4.0 2.4 1.6 1.9 310 16 8.3 3.7 1.2
4 14 8.0 4.5 2.8 1.6 1.9 300 23 7.8 3.7 1.2
5 iz | 8.5 4.5 3.0 1.8 2.2 330 44 7.6 3.1 1.2
6 11 8.5 5.0 3.0 1.8 2.2 360 89 5.8 3.5 1.2
7 11 8.5 5.0 3.0 1.6 2.0 380 104 6.3 44 <8
8 1o 8.5 4.6 3.2 1.6 1.9 380 99 6.7 54 -6
9 10 8.0 4.0 3.2 1.6 1.9 340 89 S.2 42 .S
10 lo 7.5 4.0 3.2 1.6 1.7 290 79 4.6 34 5
11 1o 7.5 3.6 3.0 1.6 1.8 240 69 4.4 27 4
12 1 7.5 3.4 2.8 1.6 2.0 202 62 4.6 21 4
13 11 7.0 3.4 2.8 1.6 2.4 175 54 4.6 18 .4
14 1o 6.0 *3.4 2.4 1.8 4.0 175 52 4.2 14 4
15 1o 5.5 3.2 2.4 1.8 7.0 230 S4 4.0 13 .4
16 10 5.5 3.2 2.4 1.8 11 230 89 3.7 9.8 -4
17 11 5.0 3.0 2.4 1.8 16 193 79 3.7 9.8 .3
18 11 4.5 3.0 2.4 2.0 24 166 74 3.5 8.8 -4
19 14 *4.2 3.0 2.4 2.0 80 133, 69 3.3 7.6 o4
20 14 4.0 2.8 2.2 2.0 160 110 64 3.3 6.0 -4
21 14 4.0 2.8 2.2 2.0 360 99 59 2.7 4.8 .3
22 13 3.5 2.8 *2.2 2.0 550 89 59 2.4 4.2 3
23 13 3.5 2.8 2.2 1.8 711 79 54 2.1 4.4 .2
24 12 3.5 2.8 2.2 1.8 777 69 44 3.5 4.4 .2
25 12 3.5 2.8 2.2 1.8 788 56 34 3.1 4.0 .1
26 11 5.5 3.0 2.2 1.6 766 46 29 2.8 3.5 .2
27 1 3.5 3.0 2.0 1.6 680 42 24 3.7 3.1 .3
28 11 3.5 3,0 2.0 *1.6 590 36 20 9.0 3.0 .2
29 11 3.5 3.0 2.0 - 510 29 17 7.6 2.5 .1
30 10 3.5 3.0 2.0 - 430 24 14 5.6 2.5 .1
31 9.8 - 2.6 2.0 - 360 - 12 - 2.2 .1
Month fggg‘_’gg;s Maximuw | Minimum Mean 5:’;:_‘: ertl
October. 9.8 11.8 728
November 3.5 5.95 354
December 2.6 3.4¢ 212
Calendar year 1945 ..............c.oouu.. 21,628.6 750 .5 5§9.3 42,900
January............ . 77.0 3.2 2.0 2.48 153
February 49.0 2.0 1.6 1.75 97
March, 6,849.2 788 1.6 221 13,590
April 5,703 380 24 130 11,310
May. . 1,594 104 1z 51.4 3,160
June 153.4 10 2.1 5.11 4
July. 370.4 54 2.2 11.9 735
August. . 15.6 1.8 .1 .54 33
September. .. ...t ] o] [} (4]
Water year 1945-46 ...................... 15,464.6 788 0 42.4 30,680

* Winter discharge measurement made on this day.

Note - Stage-discharge relation affected by ice Nov. 3 to Mar. 22 (no gage-height record Nov. 11-18,
NoV. 20 to Dec. 13, Dec. 15 to Jan. 21, Jan. 23 to Feb. 27; discharge computed on basis of records for
HoseausRiver near Malung). Backwater from aquatic growth Oct. 1 to Nov. 2, June 4 to July 11,

Sept. 5-11, 15-20. N
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Mud Creek near Sprague, Manitoba
(International gaging station)

Location.- Water-stage recorder, lat. 48°59'33", long. 95°39'43", in NEL sec. 34, T. 164
N.; K. 39 W., half a mile south of international boundary, 3% miles south of Sprague,
Manitoba, 8 miles upstream from mouth, and 14 miles northeast of Roseau, Minn., Datum
of gage is 1,038.4 feet above mean sea level, adjustment of 1928 of Geodetic Survey
of Canada.

Drainage area.- 158 square miles.

Records avallable.- September 1928 to September 1946 (winter records incomplste prior to

- Iearr..

Extremes.- Maximum daily discharge during year, «300 second-feet Mar. 23; minimum discharge,
.Z second-foot Aug. 26 (gage height, 0.54 foot):

1928-46: Maximum discharge, 2,070 second-feet Sept. 1, 1942, from rating curve
extended above 860 second-feet; no flow at times in 1936, 1939, 1942.

Revisions.- The maximum discharge for the water year 1944 has been revised to 1,080
second-feet June 6, 7 (gage height, 12.66 feet), superseding figure published in Water-
Supply Paper 1005.

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

Cooperation.- This station is one of the international gaging stations maintained by the
United States under agreement with Canada.
Revisions.- Revised figures of discharge, in second-feet, for the high-water period in the
ggrferi%r}e)ar 1944, superseding those published in Water-Supply Paper 1005, are given
ewith.

June 6...... 966 June 9. 757
ees...1,080 10......597
...... 966

Month Second- Maximum Minimum Mean Runoff in
foot-days acre-feet

June 1944....ueiiiinininniiennannes 12,936 1,060 124 931 25,660

Water year 1943-44. .o 28,700.2 1,060 .4 78.4 56,930

Calendar year 1944....... . 32,658.1 1,080 .4 89.2 64,780

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

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Ag. Sept
1 188 44 18 3.4 2.8 3.0 218 75 44 75 2.1 1.1
2 170 42 16 3.4 2.4 3.4 170 7Y 40 82 1.6 1.0
3 150 40 14 3.6 2.4 4.0 155 79 364 48 1.1 1.1
4 135 40 13 3.8 2.4 3.8 165 159 33 39 .8 1.3
5 124 38 13 4.0 2.6 3.6 200 174 31 32 .8 1.8
6 116 38 13 4.0 3.0 3.6 194 169 29 25 1.1 1.9
7 108 36 12 3.8 3.0 3.4 188 1504 28] 26 .9 1.9
8 99 34 10 3.8 3.0 3.4 182 139 28 44 .8 1.8
9 89 32 8.5 3.8 3.0 3.2 160 124 26 50 + 8 1.8
10 86 30 6.5 3.8 2.8 3.2 140 114 23 48 + 8 2.3
11 81 30 5.0 3.6 2.8 3.4 135 110 21 42 .8 2.2
12 76 32 *4.6 3.6 2.6 4.2 131 102 19 33 .8 1.8
13 71 34 4.0 3.4 2.6 6.5 131 9q 18 28 -] 2.0
14 87 32 3.8 3.2 2.8 10 150 99 18| 22 .9 2.3
15 65 32 3.8 3.2 2.8 15 170 134 16 18 .8 2.4
16 62 32 3.2 3.4 2.8 26 160 149 16 15 .8 2.2
17 61 *30 3.2 3.4 2.8 50 165 134 14 13 «8 2.0
18 59 26 3.2 3.2 2.8 80 160 139 12] 11 1.2 2.9
19 62 24 3.2 3.2 3.0 loo 150 131 12| 9.5l 1.8 5.7
20 87 20 3.0 3.2 3.0 £150 140 127 11 8.7 1.8 5.2
21 64 19 2.8 3.0 3.0 f240 131 120l 11 7.4 1.3 5.1
22 65 18 2.8 3.0 3.2 | f280 124 113 10| 6.1 1.0 6.3
23 61 17 2.8 3.0 3.2 300 120 102; 17 4.9 1.0 6.3
24 59 16 2.8 *3.0 3.2 284 113 99| 17| 3.8 1.1 5.7
25 59 16 3.2 3.0 3.0 | *288 106 96 17 3.4 1.2 5.1
26 59 15 3.8 2.8 3.0 218 99 86 15 3.1 .5 4.6
27 58 16 3.8 2.8 *2.8 188 92 78! 14 2.8 .8 4.4
28 56 17 3.6 2.8 2.8] 170 89 71] 22 2.5 1.4 4.3
29 54 18 3.6 2.8 - 165 83 85] 53 2.1 1.5 4.3
30 55 18 3.8 2.6 - 188 79 58 79 2.4}. 1.1 4.4
31 48 - 3.4 2.6 - 2zs - 51 - 1.9 1.2 -
Second- Runoff in

Month foot—days Maximum Minimum Mean acre-feet

October. ... ... e 2,572 188 48 83.0 5,100
November. . . 838 44 15 27.9 1,660
December........... 196.6 18 2.6 6.34 390
Calendar year 1945 ...................... 35,366.8 966 2.0 96.9 70,140
January.............. 102.2 4.0 2.8 3.30 203
February. .. 79.4 3.2 2.4 2.84 157
March. 3,005.7 300 3.0 87.0 5,960
April 4,300 218 79 143 8,530
May. 3,386 176 51 109 6,720
June 726 79 10 24.2 1,440
July.. 689.6 75 1.9 22,2 1,370
August. . 33.0 2.1 .5 1.08 85
September..................... 94.8 6.3 1.0 3.18 188
Water year 1945-46 .............. e 16,021.3 300 5 43.9 31,780

* Winter discharge measurement made on this day.
f Computed on basis of partly estimated gage-height record.
Note.- Stage-discharge relation affected by ice Oct. 30 to Mar. 23.
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Pine Creek near Pine Creek, Minn.
(International gaging station)

Locatlon.- Water-stage recorder, lat, 48°59135", long. 95°55'04”, in SWESWE sec. 26, T.

.

village of Pine Creek, and 6 miles ups

tream from mouth.

97

R. 41 W., half a mile south of international boundary, 2 miles northeast of

Datum of gage is 1,038.42 feet

above mean sea level, adjustment of 1928 of Geodetic Survey of Canada.

Drainage area.- 73.1 square miles.

Records avallable.- August 1928 to September 1946 (winter records incomplete 1930-40)
Extrémes .- Maximum discharge durlng year, 265 second-feet Mar. 22 (gage height, 8.54
Teet]; minimum, 4.5 second-feet Aug. 5 (gage height, 0.91 foot),

1928-46:

Maximum discharge, 860 second-feet Sept. 25, 1941 (gage height, 9.79
feet), from rating curve extended above 450 second-feet; no flow Jan. 5-14,

1942,

Revisions.- The maximum discharge for the water year 1944 has been revised to 1,080
secOnd-reet June 6, 7 (gage height, 12.66 feet), superseding figure published in Water-

Supply Paper 1005.

Remarks.- Records good except those for perlods of ice effect, backwater from debris, or

no gage-height record, which are fair.

Cooperation.- This station is one of the international gaging statlons maintained by the

nite

ates under agreement with Canada.

Revisions.- Revised figures of discharge, in second-feet, for the high-water periods in
tThe water year 1945, superseding those published in Water-Supply Paper 1035, are given

herewith.
July 21......234
22......224
29......384 Aug. 20......202
304.....270
3 a- R ff in
Month foiﬁfgays Maximum Minimum Mean azg:_feet
March..ecveivieienacanriaennccnananas 3,443 502 7.5 111 6,830
July. . 1,736 234 14 56.0 3,440
AUBUSE . vvvrernensreoesronnssacnnnns 918.7 202 7.1 29.6 1,820
Water year 1944-45.....000000uvnn 17,702.7 502 7.0 48.6 35,120
Calendar year 1945......... sasane 16,687.7 502 7.0 45.7 33,100
Discharge, in second-feet, water year October 1945 to September 1346
Dayj Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 56 22 9.5 7.0 7.0 10 h59 28 19 63 5.7 5.6
2 49 20 9.5 7.0 7.0 11 74 28 18 59 5.5 5.1
3 44 19 9.0 7.0 7.0 11 82 31 17 37 5.4 5.0
4 40 20 9.0 7.0 7.0 11 79 | 51 16 26 5.2 5.7
5 36 22 9.5 7.5 7.5 12 82 66 16 21 5.0 ds.2
6 34 20 9.5 7.5 7.5 1z | 77 66 16 20 4.9 a9.1
7 31 20 10 8.0 7.5 12 71 62 16 50 5.1 7.9
8 30 19 8.5 8.0 7.5 11 63 53 17 71 5.7 6.9
9 27 19 9.0 8.0 7.0 11 54 45 16 91 6.1 6.8
10 25 17 8.5 8.5 7.0 12 47 42 14 113 6.2 6.9
11 24 17 8.0 8.5 7.0 12 add 40 13 94 6.2 6.8
12 23 18 8.0 8.5 7.0 13 242 36 12 51 6.2 6.6
13 22 18 *8.0 8.0 7.0 15 a46 34 11 28 5.7 6.4
14 22 al7 7.5 8.0 7.0 22 54 42 11 20 5.6 6.3
15 21 al? 7.5 8.0 7.0 34 66 83 12 18 5.6 6.4
16 21| *hl7 7.5 8.0 7.0 42 66 74 11 13 5.6 6.8
17 20| als 7.5 8.0 7.0 80 65 74 10 12 5.8 6.4
18 20 15 7.5 8.5 7.5 80 60 72 10 12 6.3 9.1
19 23 14 7.0 *8.5 7.5 120 56 65 9.7 11 7.1 23
20 26 14 7.0 8.5 7.5 150 51 56 9.9 10 7.1 37
21 26 13 7.0 8.0 7.5 a230 47 48 11 9.7 6.8 40
22 25 12 7.0 8.0 7.5 265 44 42 9.9 8.8 6.1 30
23 24 11 7.0 8.0 8.0 223 42 41 11 8.4 5.8 27
24 23 10 7.5 8.0 8.0 al70 40 41 12 7.8 5.8 27
25 23 9.5 7.5 8.0 8.5 alz20 37 36 13 7.5 5.6 26
26 25 9.5 7.5 8.0 8.5 a85 35 32 13 7.2 5.5 24
27 27 2.5 7.5 8.0 9.0 a65 32 29 12 6.8 8.8 21
28 27 9.5 7.5 7.5 *9.5 ab0 31 26 27 6.6 9.7 19
29 25 9.5 7.5 7.5 - a55 30 24 53 6.3 8.1 18
30 24 9.5 7.5 7.5 - a50 29 22 63 6.0 7.2 16
31 23 - 7.5 7.5 - as5 - 20 - 5.6 6.3 -
Second- ' Runoff in
Honth foot-days | Maximum | Minimum Mean acre-~feet
October.............covvvuuntn et 866 56 20 27.9 1,720
November. . 464.0 22 9.5 15.5 920
December, .. ....... iuiiiii i i 249.5 10 7.0 8.05 495
Calendar year 1945 ...................... 16,571.7| 391 7.0 45.4 32,880
January................... 244.0 8.5 7.0 7.87 484
February 210.0 9.5 7.0 7.50 417
March. . 2,039 265 10 65.8 4,040
April 1,605 82 29 53.5 3,180
May. 1,389 74 20 44.8 2,760
June 499.5 63 9.7 16.6 991
July. 898.7, 113" 5.6 29.0 1,780
August.... 191,7 9.7 4.9 6,18 380
September...... ... ... ..t 430.0| 40 5.0 14.3 853
Water year 1945-46 ...............c.u.un.. 9,086.4| 265 4.9 24.9 18,020

* Winter discharge measurement made on this

day.

a No gage-height record; discharge computed on basis of records for Mud Creek near Sprague.
d Doubtful gage-height record; discharge computed on basis of record for Mud Creel: near Sprague.

h Computed from tape-float gage readings,

Note.- Stage-discharge relation affected by ice Nov. 2-13, 16, Nov. 18 to Mar. 20.

debrlis Aug. 31 to Sept. 18.

Backwater from
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Sourls River near Sherwood, N. Dak.
(International gaging station)

Location.- Water-stage recorder and concrete control, lat. 48°59', long. 101°58', in NE}
sec, 33, T. 164 N., R, 87 W., three-quarters of a mile south of international boundary
and 16 miles northwest of Shérwood. Datum of gage is 1,603.70 feet above mean sea
level, datum of 1929.

Drainage area.- 9,570 square miles.

RecBbHé‘évaIIable.- March 1930 to September 1946.

Everage discharge.- 12 years (1934-46), 67.3 second-feet.

Extremés.- Maximum discharge during year, 2,010 second-feet Mar. 30 (gage height, 16 88
TE6t); no flow Dec. 24 to Feb. 6, Feb. 12 to Mar. 13.

1930 46: Maximum discharge, 5,320 second-feet Apr. 12, 1943 (gage height, 23.18
feet); no flow for periods in most years.

Remarks.— Records good except those for periocds of ice effect, rapidly changing stage, or

ter from debris, which are rfair.

Coo eration.— This 1s one of the international gaging stations maintained by the United
EEaEes under agreement with Canada.

Rating table, water year 1945-46, except periods of ice effect,
rapidly changing stage, a.nd backwater from debris
(gage height, in feet, and discharge, in second-feet

0.8 0.1 2.0 19 6.0 480
1.0 3 2.2 29 9.0 860
1.2 .8 2.4 46 13.0 1,420
= 1.4 2.4 2.6 72 16.0 1,870
1.8 5.8 3.0 141 16.7 1,980 .
1.8 11 4.0 255

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

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4.6 3.8 2.4 0 0 %8E3 54 29 14 15 3.3
2 4.7 3.8 2.3 o 0 587 51 30 14 13 3.0
3 4.7 3.4 2.0 [ 0 533 46 29 14 11 2.6
4 4.7 3.6 1.9 0 0 502 44 28 13 10 2.3
5 4.6 3.9 2.0f [ 0 486 43 33 11 8.8 2.0
[ 4.1 5.2 2.0 [} 0 472 41 35 10 7.9 2.0
7 3.6 6.0 2.2 .1 0 409 40 32 10 6.2 1.9
8 3.3 6.0 1.7 .1 0 402 40 32 10 6.4 1.7
9 3.4 6.0 1.7 .1 0 389 38 36 10 6.7 1.7
10 3.6 5.2 1.9 .1 0 355 36 36 11 6.2 1.7
11 3.4 5.1 1.2 .1 0 321 35 35 11 6.0 1.6
12 3.8 4,7 .§ [ 0 303 31 33 14 5.6 1.3
13 3.0 4.6 7 [ 0 303 32 30 18 5.4 1.3
14 2,41 *4.2 N [ 1.0 292 32 29 16 5.4 1.2
15 2.8 4.2 . §| (*) [ *14 279 30 26 14 5.2 .9
16 3.0 4.2 .4 0 17 265 29 23 13 5.1 .8
17 3.2 4.2 -4 o 18 247 29 21 19 4.7 .9
18 3.8 4.1 *.2| [ 352 233 29 19 15 5.2 .9
19 4.4 4.1 .2 [} 581 220 29 17 19 5.2 .8
20 3.9 4.1 W o 709 202 29 16 23 4.7 .8
21 3.8 3.6 .1 0 *910 177 35 14 18 4.2 .9
22 3.8 2.7 W1 0o |1,120 1411 - 33 14 16 3.6 1.0
23 4.1 2.7 .1 o k1,280 114 30 14 13 3.3 1.3
24 4.4 3.0 o o {1,290 96 28 13 12 3.3 1.5
25 4.4 2.8 [¢] 0 |1,280 85 27 13 10 3.9 1.6
26 3.9 2.8 0 o |1,270 74 28 12 9.4 4.9 2.7
27 3.8 2.8 0 0 {1,380 71 31 11 8.8 4.2 1.8
28 3.6 2.7 [ o | 1,550 65 32 12 14 3.9 2.0
29 3.4 2.6 [ - | 1,880 58 31 14 22 4.2 2.4
30 3.4 2.4 o - {1,980 55 31 14 20 3.2 4.4
31 3.4 - o] - *k],SSO - 32 - 17 3.2 -
Mcnth :33"&5'&; s | Meximum | Minimum Mean E:’;.'::fe::
0CtOber. .. ivev i (RPN 117.0 4. 2.4 3.77 232
November. e 118.5 6.0 2.4 3.95 235
December 25.6 2.4 0o .83 51
4,495.6 105 o 12.3 8,920
0 o o o o
.5 &l [ .02 1.0
17,162.0 1,980 0 554 34,040
8,599 863 55 287 17,060
1,076 54 27 34.7 2,130
700 36 11 23.3 1,390
439.2 23 8.8 14.2 871
185.6 15 3.2 5.99| 368
52.3 4.4 .8 1.74] 104
Water year 1945-46 ... ..., ool 28,475.7 1,980 0 78.0 56,480

* Winter discharge measurement made on this day.
k Computed by using rate of change of stage as a factor.
Note,- Stage-discharge relation affected by lce Nov. 12 to Mar. 28. Backwater from debris Aug. 729
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Lake Darling near Foxholm, N. Dak.

Location.- Staff gage, lat. 48°27', long. 101°35!, in NELNE: sec. 1, T. 157 N., R. 85
., ofl control dam of Lake Darling, reservoir of Fish and Wildlife Service, on Souris
River, about 6 miles north of Foxholm. Datum of gage is 1,577.00 feet{ above mean sea
level (Fish and Wildlife Service reference mark).

Records available.- April 1937 to September 1946.

Extremes.- Maximum gage height observed during year, 17.36 feet Apr. 16; minimum observed,
. feet Oct. 19, 20.
1937-46: Maximum gage height observed, 22.83 feet Apr. 25, 24, 1943; minimum
observed, 1.53 feet Mar. 1, 1938.

Remarks.- Reservolr is formed by concrete dam; storage began in April 1936; dam completed
IA July 1936, Capacity, 128,500 acre-feet between gage heights 0.0 foot (sill of
control gates) and 23.0 feet (top of 2-foot flashboards). Dead storage 3,500 acre-
feet. Water is used during periods of low flow at wildlife refuges downstream. Gage
read a few times each month except while lake was frozen, when only one reading a
month was made.

Cooperation.- Gage-height record furnished by Fish and Wildlife Service.

Monthly gage height and contents, water year October 1945 to September 1946

a n contents
Date Gage height Contents Ch 3ﬁﬁiﬁg month
(feet) (acre-feet) (acre-feet)
40,000 -
39,800 -200
39,800 [
39,800 o
39,800 4]
39,800 (4]
58,400 +18,600
76,200 +17,800
72,800 -3,400
72,400 -400
67,700 -4,700
65,700 -2,000
58,700 -7,000
- +18,700
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Souris River near Foxholm, N. Dak.

Location,- Water-stage recorder and artificial control, lat. 48°22', long. 101°30',
Datum of gage

Ir SWiSEL sec. 34, T. 157 N., R. 84 W.,

is 1,560.73 feet above mean sea level, datum of 1929.

Drainage area.- 10,100 square miles.

3 miles east of Foxholm.

Records available.- June 1904 to November 1905, Aprll 1937 to September 1946.

Extremes.- Maximum discharge during year, 298 second-feet Apr. 17 (gage height, 6.48

eeT]); no flow on many days.

1904-5, 1937-46: Maximum discharge, 2,990 second-feet Apr. 25, 1943 (gage
height, 14.50 feet); no flow at times.

Remarks.- Records good above 20 second-feet, fair below.

vy Lake Darling and several smaller reservoirs.

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

Flow completely regulated

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 0.3 0.7 0.3 0.4 0.3 0.3 0.4 148 3.4 2.0 0.1 0.1
2 .3 o4 3 .4 3 .3 .2 145 3.4 31 .1 .1
3 .2 3 .3 .5 3 .2 .2 151 3.4 56 o o
4 .2 .4 .3 .7 .3 .2 .9 142 3.4 58 o] 27
5 .2 8.1 .3 .7 <3 .2 1.4 142 3.4 58 0 64
6 .1 32 <3 .7 .3 .2 81 140 3.4 58 0 62
7 -3 2.6 .4 <5 .3 .2 128 140 3.0 58 .1 62
8 .4 1.4 4 .5 -3 .2 117 103 2.6 58 .1 62
9 .5 .9 .4 <5 -3 .2 123 38 2.6 58 [} 82
10 .5 .7 .3 -4 3 .2 142 18 2.3 58 Q 82
11 .4 .7 -3 .4 3 .2 166 14 2.3 29 o] 64
12 .3 7 .3 .4 3 .4 191 6.9 2.3 1.7 Q 66
13 .3 .5 .3 <5 4 1.1 204 9.1 2.0 1.1 Q 66
14 .2 .5 .3 .5 .4 .7 227 6.9 2.0 1.1 a 66
15 .2 .5 .3 3 -4 .4 207 38 1.7 1.1 W1 68
16 .2 .7 .3 4 4 .4 220 35 2.0 .9 .1 68
17 -3 .5 .2 .4 3 -3 250 17 2.3 1.7 .1 68
18 <5 .5 .2 .4 4 .3 207 16 2.3 7 o] 68
19 .5 .5 .3 4 .4 .5 207 6.2 2.3 +5 [} 68
20 .3 .5 .3 4 4 .9 1 ls4 4.9 2.0 .7 [o] 68
21 .2 .5 .2 4 o4 .5 181 4.4 1.7 <5 [} 68
22 .2 .4 .2 3 4 .4 172 4.4 2.0 a.4 4 68
23 .2 .4 .2 3 -4 .4 163 4.9 2.3 a.4 .3 68
24 a.3 .4 .2 .4 -4 .5 | 160 4.4 3.0 a.3 .1 66
25 a.4 .4 .2 -4 .4 4 157 4.4 2.6 a.3 .1 37
26 a.5 .4 .2 .4 -4 .4 145 4.4 2.0 a.z2 -5 2.0
27 a.6 .5 .2 -4 -4 -4 160 3.9 2.0 a0 .3 1.7
28 a.7 .5 .2 -4 .4 .4 151 3.4 2.0 a0 .2 -9
29 a.8 5 .3 .4 - 4 145 3.4 2.0 a.2 .2 7
30 -9 .5 .3 4 - -4 140 3.9 1.7 .2 .2 .7
31 1.1 - .3 .4 - .4 - 3.4 - .3 .2 -
Month rf;gjgg;s Maximum | Minimum Mean Sgggf;;;Q
Qotober........ ... ... .. . i il 12.1 1.1 0.1 0.39 24
November. .3 1.92 114
December. . .2 .28 17
Calendar year 1945...................... 7,328.9 87 0 20.1 14,530
JAOUATY . ot e 13.8 -7 .3 .45 27
February. e 10.0 .4 .3 .36 20
March. 12.0 1.1 .2 .39 24
April. 4,211.1 250 .2 140 8,350
Y e 1,365.9 151 3.4 44.1 2,710
June....... ... 73. 3.4 1.7 2.45 146
July. et e . 536.3 58 9] 17.3 1,060
August.......... ... ... ..., . £ 0 .10 6.3
September............... .ot 1,384.2 68 o 46.1 2,750
Water year 1945-46 ...... .............. 7,688.2 250 [+ 21.1 15,250

a No gage-helght record; dlscharge computed on basis of weather records and records for station

above Minot.
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Souris River above Minot, N. Dak.

Location.- Water-stage recorder and concrete control, lat. 48°14'45", long. 101°22'15",
near Center of sec. 17, T. 155 N,, R. 83 W., 3% miles west of Minot. Datum of gage
1s 1,545.75 feet above mean sea level, datum of 1929,
Drainage area.- 11,300 square miles.
Records avallable.- May 1903 to March 1924, April 1927 to September 1928, and October
0 September 1934 at site at Minot, 10 miles downstream, and October 1934 to
September 1946 at present site, in reports of Geologlcal Survey. May 1903 to Septem-
ber 1930 in reports of State engineer. Records equivalent except those for periods
of low flow, when considerable industrial and sanitary waste enters river between
the two sites.
Average discharge.- 33 years (1913-46), 111 second-feet.
EXtremés. - Maximum discharge during year, 254 second-feet Apr. 18 (gage helght, 5.46
€et]; no flow on many days.
1903-24, 1927-28, 1929-46: Maximum discharge, 12,000 second-feet Apr. 20, 1904
(gage height, 21.9 feet at site at Minot), from rating curve extended above 8,100
second-feet; no flow at times in most years.
Maximum stage known at present site, about 23 feet in April 1904.
Remarks.- Records good except those for periods of ice effect or no gage-height record,
which are fair. Flow of Souris and Des Lacs Rivers completely regulated by Fish and
Wildlife Service dams above station.

Rating tables, water year 1945-46, except periods of ice effect
(gage height, in feet, and discharge, in second-feet)
Shifting-control methed used Oct. 11-17)

Oct. 1 to Mar. 13 . Mar. 14 to Sept. 30
4.0 [+] 4.0 [ 4.5 37
4.1 .6 4.1 .6 4.6 53
4.2 6.3 4.2 3.6 4.8 91
4.3 17 4,3 12 5.2 185
4.4 24 5.5 265
Discharge, in second-feet, water year Octcber 1945 tc September 1946
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept.
" 0 0.6 2.0 1.4 0.8 0.4 50 143 2.0 1.1 0 0.1
% o .5 z.0 1.4 .8 4 36 146 1.8 .8 [ o
3 [¢] .2 2.0 1.4 .8 4 31 143 1.5 1.1 o o
4 [ .4 1.4 1.4 .8 .4 26 146 1.3 26 [ [
5 [ .5 1.4 1.4 .8 ‘4 24 148 1.5 48 o <]
(] 2.0 1.4 1.4 .8 .4 21 143 1.8 51 [ 25
3 <] 10 1.4 1.4 .8 .4 59 143 1.8 51 (o] 58
8 o] 14 1.1 1.4 .6 .4 131 141 1.5 51 e} 64
9 [o] 9.1 1.1 1.4 -6 .5 134 97 1.5 57 [o] 66
10 [¢] 6.3 1.0 1.4 .6 .5 138 48 1.8 51 o 66
66
1 .1 4.6 1.0 1.4 *.6 1.0 158 28 1.5 51 [
1% .1 3.2 1.0 1.4 .5 7.0 180 19 1.5 36 (] 64
13 <1 2.6 1.0 1.4 .4 8.0 200 15 1.8 15 0 60
14 .2 2.0 1.0 *1.1 4| o1 215 11 1.8 6.0 [] 62
15 .6 *2.0 1.0 1.4 “ 9.7 229 6.0 1.8 4.0 0 62
-
1 1.1 2.0 1.0 1.1 4 8.7 218 17 2.7 2.7 o] 6
1$ 1.4 2.0 *1.1 1.1 4 12 229 26 2.3 4.0 0 64
18 1.4 1.4 1.4 1.1 4 11 243 14 2.3 2.7 o 64
19 1.1 1.4 1.4 1.1 4 12 221 14 3.1 1.8 0 66
20 1.1 1.4 1.4 1.1 .5 29 205 15 2.3 1.5 0 66
.8 1.4 1.4 1.1 .5 36 192 12 2.0 1.5 0 62
gé .6 1.4 1.4 1.1 4 31 185 7.8 1.5 1.1 0 62
23 .6 1.4 1.4 1.1 .4 31 178 6.8 1.8 .6 Q 6:
24 .6 1.4 1.4 1.1 4 57 168 6.0 3.6 .4 0 6?
25 .5 1.1 1.4 1.1 4 67 165 5.3 2.7 .3 o 6
4 1.4 1.4 1.1 4 66 155 4.6 2.0 .2 0 47
§$ .5 1.4 1.4 .8 .4 77 153 3.6 1.5 .1 <] 18
28 .6 1.4 1.4 .8 4111 158 2.7 1.5 .1 .1 2.8
29 .6 2.6 1.4 .8 - 124 155 3.1 1.5 o] .3 .
30 .6 2.6 1.4 .8 - 111 146 3.1 1.5 0 4 2.7
31 .5 - 1.4 .8 - *75 - 2.7 - .1 .3 -
- s s Runcff in
Month ,fgggggys Maxinum | Minimum Mean aore et
13.5 1.4 0 0.44 27
Novenper. .’ 82.3 14 .2 2.74 163
December. .. 41.5 2.0 1.0 1.34 82
" Tio,034.7| 4z o 27.5 | 19,910
T T ses| LT T e 119 73
15.1 .8 3 .54
899.6 124 X3 29.0 1,780
4,403 243 21 147 8,730
1,520.7 148 2.7 49.1 3,020
57.2 3.6 1.3 1.91 113
467.1 57 <) 15.1 926
1.1 .4 <] .04 2.2
September. . . . 1,320.6 89 [} 44.0 2,620
Water year 1945-46 ...................... 8,858.5 243 [¢] 24.3 17,570

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 7 to Dec. 9, Dec. 17, Mar. 14-30. No gage-
height record Dec. 10-16, Feb. 21 to Mar. 13; discharge computed on basis of weather records and
records for station near Foxholm.

846681 O -49-8
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Souris River near Verendrye, N. Dak.

Location.- Water-stage recorder, lat. 48°09*, long. 100°44', in NWiSW: sec. 17, T. 154
., R. 78 W., 3 miles northeast of Verendrye and 7% miles southwest of (19 miles
upstream from) Wintering River. Datum of gage 1s 1,464.87 feet above mean sea
level, datum of 1929.

Drainage area.- 12,200 square miles.

Records available.- February to June 1933 (gage heights only), April 1937 to September
winter records incomplete prior to 1945).

Extremes. - Maximum daily discharge during year, 376 Second-feet Mar. 24; maximum gage
heIght, 6.57 feet Mar, 24 (backwater from ice); minimum discharge, 2.7 second-feet
Aug. 12 (gage height, 3.32 feet).

1937-46: Maximum discharge, 2,220 second-feet May 2, 1943; maximum gage height,
16.32 feet Mar. 28, 1943 (backwater from ice); minimum discharge recorded, 0.3 second-
foot Aug. 11-19, 1937, Oct. 10-21, 1939,

Remarks.- Records good except those for perlods of lce effect or backwater from debris,

WhICH are fair. Flow regulated by Fish and Wildlife Service dams on Souris and Des
Lacs Rivers.

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 8.8 7.3 8.2 5.3 5.0 5.3 *204 154 17 8.8 5.3 6.4
2 9.3 7.8 8.2 5.3 5.0 5.3 171 150 17 8.2 4.9 6.0
3 9.3 8.8 8.2 5.3 5.0 5.3 135 107 17 8.2 4.5 4.5
4 8.2 9.3 8.2 5.3 5.0 5.3 111 128; 17 8.2 4.2 4.5
5 7.8 9.3 8.2 5.3 5.0 5.3 95 144 17 7.8 3.9 5.3
6 7.8 9.3 8.2 5.3 5.0 5.3 82 150 17 7.3 3.2 5.3
7 6.4 9.3 7.8 5.3 5.0 5.3 75 147 17 6.8 3.2 4.5
8 6.4 8.8 7.8 5.3 5.0 5.3 65 147 16 8.2 3.2 4.5
9 6.0 8.8 7.8 5.6 *5.3 5.3 62 147 15 16 3.2 4.9
10 5.3 8.8 7.8 5.6 5.3 5.3 63 142 14 36 3.2 4.9
11 5.3 8.8 7.8 5.6 5.3 5.6 96 140 14 38 3.0 4.9
12 4.9 *8.8 7.8 5.6 5.3 5.6 168 122 12 39 2.7 7.2
13 4.9 7.3 *7.8 6.0 5.3 6.0 99 97 1z 38 3.0 40
14 4.9 6.8 7.3 6.0 5.3 6.0 135 65 11 35 3.0 43
15 4.9 6.8 7.3 6.0 5.3 10 171 40 21 33 3.5 43
16 5.6 6.8 6.8 6.0 5.3 201 191 32 19 28 3.5 40
17 6.8 6.8 6.8 5.6 5.3 229 238 32 14 22 3.5 39
18 4.2 6.8 5.8 5.3 5.3 | *137 267 33 11 ¥y 3.5 42
19 4.9 6.8 6.4 5.6 5.3 | 107 213 32 9.8 14 3.5 50
20 7.8 6.8 6.4 5.6 5.3 97 204 30 9.3 12 3.5 62
21 9.0 7.3 6.0 6.0 5.3 | 128 253 33 9.3 1 3.2 62
22 4.5 7.3 6.0 8.0 5.3 | #204 238 35 8.2 8.3 3.9 58
23 4.2 7.3 6.0 5.6 5.3 328 220 30 8.8 8.2 4.2 58
24 6.8 7.3 6.0 5.3 4.9 376 207 28 9.8 7.3 3.9 60
25 6.8 7.3 5.6 5.0 4.9 373 194 24 9.3 6.8 4.2 60
26 6.8 7.3 5.6 5.0 4.9 370 182 23 9.8 6.4 5.8 60
27 6.4 7.3 5.6 5.0 4.9 359 174 21 8.8 6.4 6.4 63
28 6.0 7.3 5.3 5.0 4.9 355 ie8 19 9.3 6.0 7.3 65
29 6.0 7.8 5.3 5.0 - 346 162 18 9.8 5.6 6.8 62
30 5.6 7.8 5.3 5.0 - 284 154 18 9.8 5.6 6.8 53
31 6.4 - 5.3 5.0 - 241 - 18 - 5.3 6.8 -
Seccnd- Runoff in
Month foot-days Maximum Minimum Mean acre—feet
Octeber................. 4.2 6.39 393
November. ... 6.8 7.80 464
December. . ... .. 5.3 6.89 424
Calendar year 1945 ...................... 19,277.6 640 4.2 52.8 38,230
January............ Craaiaeen, e 168.8 6.0 5.0 5.45 335
February... . 144.0 5.3 4.9 5.14 286
March. 4,221.2 376 5.3 136 8,370
4,797 267 62 160 9,510
2,308 154 18 74.4 4,570
390.0 21 8.2 13.0 774
469.4 39 5.3 15.1 931
. . . R 130.6 7.3 2.7 4.21 259
September............ ... i, 1,022.9 85 4.5 34.1 2,030
Water year 1945-46 ...................... 14,295.5 376 2.7 39.2 28,350

* Winter discharge measurement made on this day.
Note.- Stage-discharge relaticn affected by ice Nov. 13 to Mar. 28 {no gage-helght recerd Jan. 25 to
Feb. 8). Backwater from debris Oct. 1 to Nov. 12, May 21 to Sept. 30.
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Souris River near Bantry, N. Dak.

Location.- Water-stage recorder, lat. 48°30!,
N ., 8 miles east of Bantry.

Drainage ar<a.- 13,400 square miles.

long. 100°25¢%,

in SEL sec. 14, T.

103

158 N.,

Records available.- March 1937 to September 1946 (no winter records prior to 1945).

Extremes.- Maximum discharge during year, 607 second-feet Apr. 1 {
minimum, 3.6 second-feet Aug. 21 {gage height, 0.34 f

§age height, 7.17

1937 46: Maximum - -discharge, 1,910 second-feet May 9-18, 1943 maximum gage
height, 12.25 feet May 15, 1943; no flow at times in many years.

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

vérted for irrigation at Eaton Dam, about 42 miles above station.

by Fish and Wildlife Service dams on Souris and Des Lacs Rivers.

Discharge, in second-feet, water year October 1945

to September 1946

Water

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

1 16 21 18 12 11 10 606 83 92 19 14 5.4

2 14 20 18 12 11 10 591 8l 81 18 13 5.4

3 12 19 18 12 11 11 566 80 70 17 12 5.8

4 11 22 19 13 11 10 538 78 59 17 9.9 5.8

5 11 19 19 13 11 10 503 74 51 17 9.0 6.2

6 12 18 19 13 11 10 449 78 44 18 7.9 6.5

k¢ 13 18 19 13 11 1o 356 89 46 19 7.0 6.2

8 14 18 19 13 11 10 255 92 52 18 6.2 6.2

9 13 18 19 13 11 10 191 90 -39 21 6.5 6.5

10 13 18 19 13 11 10 159 86 68 21 6.0 8.2

11 12 18 19 13 ] *11 10 144 86 65 18 5.5 5.8

12 11 18 19 *13 11 10 138 87 60 17 5.3 5.8

13 11 *18 18 13 11 10 139 86 53 15 5.3 5.6

- 14 10 18 *18 13 11 10 138 84 47 15 5.1 5.1

15 10 18 18 13 10 10 134 84 40 18 5.1 5.4

16 10 18 17 13 10 10 134 84 30 24 4.9 5.1

17 1lo 19 16 13 10 10 129 84 24 34 4.5 5.4

18 11 19 15 12 1lo 10 122 8l 22 38 4.5 6.2

1 11 19 15 12 10 10 120 97 23 38 4.5 8.5
20 11 19 14 12 10 *10 112 172 26 39 4.1 15
21 11 18 14 12 9.8 18 102 200 28 40 3.9 19
22 10 18 13 12 9.8 36 95 218 26 41 4.5 21
23 12 18 12 12 9.8 96 92 215 25 40 5.1 22
24 17 18 11 12 9.8 131 89 202 25 39 4.7 25
25 24 18 11 12 9.5 151 87 200 24 4 4.9 22
26 26 18 11 12 9.2 164 85 199 23 30 6.2 22
27 26 18 11 12 9.2 180 85 183 21 28 7.0 24
28 25 18 11 12 9.2 281 84 160 21 25 7.0 30
29 24 19 12 12 - 455 84 139 21 22 6.5 40
30 23 19 12 11 - *550 84 121 21 18 5.8 49
31 23 - 12 11 - 594 - 104 - 15 5.1 -
Month Second- | aximm | Minimum | Meen | RURSfZin
October............. 10 14.7 906
November 18 18.6 1,100
December 11 15.7 964
Calendar year 1945 8.9 75.9 54,980
January. ... 11 12.4 762
9.2 10.4 576

2,857 594 10 92.2 5,670

6,411 606 84 214 12,720

3,717 218 74 120 7,370

1,249 92 21 41.6 2,480

773 41 15 24.9 1,530

201.0 14 3.9 6.48| 399

402.1 49 5.1 13.4 798

Water year 1945-46... .................. 17,784 .4 808 3.9 48.7 35,280

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Oct. 30 to Mar. 30.



104 RED RIVER OF THE NORTH BASIN

Souris River near Westhope, N. Dak.
{International gagling station)

Location,- Water-stage recorder and concrete control, lat. 49°00', long. 100°57', in
SWiSEL sec. 30, T. 164 N., R. 79 W., 1,200 feet upstream from international boundary,
L mile downstream from Fish and Wildlife Service dam 357, and 7 miles northeast of
Westhope. Datum of gage is 1,401.74 feet above mean sea level, datum of 1929,

Drainage area.- 17,600 square miles,

Records available.- October 1937 to September 1946. July 1929 to September 1937 at site

% mi1les upstream.
Average discharge.- 11 years (1935-46), 81.2 second-feet.
EXtremes. - Maximum daily discharge during year, 600 second-feet Apr. 8-13; maximum gage
€ , 8.04 feet Apr. 4 (backwater from ice); no flow Nov. 16 to Mar. 10,
1929-46: Maximum discharge observed, 2,240 second-feet May 22, 23, 1943; maximum
gage height, 11.89 feet May 6, 1943; no flow during several periods.

Remarks.- Records good except those for periods of ice effect, backwater from aquatic
growth or tributaries, shifting control, or no gage-hesight record, which are fair,
Flow regulated by Pish and Wildlife Service dams on Souris and Des Lacs Rivers,

Cooperatlion.- This station 1s one of the international gaging stations maintained by the

mitel ates under agreement with Canada.
Rating tables, water year 1945-46, except perlods of ice effect,
shifting control, or backwater from tributaries or aquatic growth
(gage height, in feet, and dlscharge, in second-feet)

Oct. 1 to Apr. 20,

June 4 to Sept. 30 Apr. 21 to June 3

4.4 0.1 5.0 2.4 5.5 15 6.0 84 4.9 12 5.7 40

4.6 .2 5.1 3.6 5.6 20 6.2 157 5.1 14 5.8 54

4.7 .5 5.2 5.5 5.7 27 6.5 297 5.2 16 5.9 75

4.8 .9 5.3 8.0 5.8 39 6.9 527 5.3 18 6.0 105

4.9 1.6 5.4 11 5.9 58 7.1 656 5.5 26 6.1 142

5.6 32
Discharge, in second-feet, water year October 1945 to September 1946

Dayi Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 18 12 [} 120 24 21 2.6 31
2 19 2.7 5} *#100 81 24 23 1.9 32
3 20 1.5 0 250 62 | e22 24 2.0 32
4 19 1.1 0 400 17 21 24 1.9 31
5 18 .8 o 450 16 18 24 1.7 31
6 18 .5 o 500 18 22 24 7.7 29
7 18 .3 o 550 14 19 23 26 31
8 16 .3 (] 600 14 8.3 24 25 29
9 16 .2 o 600 14 13 24 24 26
10 16 .2 s} 600 14 7.8 18 25 23
11 14 .1 .1 600 14 9.8 18 25 20
12 15 .1 .1 600 16 16 21 26 20
13 20 *.1 2 600 14 20 18 26 19
14 19 .1 .2 575 13 19 18 27 19
15| 18 -1 .3 500 14 21 22 27 20
16 14 3} *.4 500 15 14 18 27 48
17| 14 o .3 *375 15 12 © 16 26 122
18 9.6 o .3 350 13 13 14 26 119
19| 1 o .3 300 13 16 13 25 119
20| =25 0 .4 150 13 25 18 25 119
21| 26 0 .6 131 14 26 18 22 119
22| 25 [ .8 109 13 24 21 21 116
23| 54 o 1.1 96 13 | 22 13 21 112
24| 24 0 1.7 90 13 23 3.9 21 112
25| 18 0 1.5 84 14 24 3.1 24 12
26( 16 0 1.6 90 15 24 2.0 22 112
27| 18 [ 1.9 75 18 22 1.4 23 105
28| 16 [+] 1.4 71 48 21 1.1 23 112
29| 18 0 3.6 96 41 25 1.7 28 72
30| 18 0 20 158 29 21 9.3 29 18
31] 18 - 25 - 28 - 8.0 29 -
Month fzggfzg;s Maximum | Minimum Mean ggggffe::
October. . g e 582.6 54 9.6 18.8 1,160
November. . . . 20.1 12 0 .67 40
December...... e [} 0 0 o o
Calendar year1945 .............. PIRN 43,648.7 1,040 [+] 120 86,590
January.............. [ . o [} 0 o 0
February. . o 0 o 0 o
61.8 25 0 1.99 123
9,630 600 30 19,100
52 120 13 24.3 1,490
576.9 26 7.8 19.2 1,140
485.5 24 1.1 15.7 963
640.8 29 1.7 20.7 1,270
1,910 122 18 63.7 3,790
Water year 1945-46 ... ....,............. 14,659.7 500 [} 40.2 29,080

* Winter discharge measurement made on this day.

e Stage-discharge relation lndefinite; discharge interpolated.

Note.- No gage-helght record Feb. 19 to Mar. 15, Apr. 16; dlscharge lnterpolated or computed on
basis of weather records and records for dam 357. Stage-discharge relation affected by ice or

backwater from tributaries Nov. 18-18, Mar. 29 to Apr. 20, Backwater from aguatic growth Sept. 17-28.

shifting-control method used Apr. 21-30.
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Long Creek near Crosby, N. Dak.

Locatlon. - Wire-weight gage, lat. 48°58'30", long. 103°15140", in NWi sec. 3, T. 163 N., R.
97 W., on county highway bridge 5 miles northeast of Crosby.

Records available.- March to April 1943, April 1944 to September 1946.

Extremes.- 1943: Maximum discharge observed during period March to April, 3,150 second-

26t Apr. 1 (gage height, 13.62 feet); minimum not determined.

1944: Maximum discharge observed during period April to September, 65 second-feet
June 28 (gage height, 3.59 feet); nc flow at times.

1944-45: Maximum discharge observed during water year, 7.7 second-feet Apr. 17
(gage height, 2.23 feet); no flow during most of year.

1945-46: Maximum discharge observed during water year, 678 second-feet Mar. 13
(gage height, 8.27 feet); no flow during most of year.

Remarks.- Records good in 1943 and 1946, poor in 1944 and 1945. Gage read twice daily in
, once daily 1944-46.
Rating table, Mar. 30 to Apr. 10, 1943, Apr. 7, 1944 to SeptS 30, 1946

{gage height, in feet, and discharge, 1ln second-feet
(Shifting-control method used Apr. 7, 1944 to Aug. 14, 1945)

1.6 ] 2.8 27 5.0 192 10.0 1,180
1.8 1.9 3.0 35 6.0 300 11.0 1,580
2.0 5.0 3.2 46 7.0 441 12.2 2,190
2.3 12 3,5 66 8.0 621 13.4 2,970
2.6 20 4,0 104 9.0 852
Discharge, in second-feet, 1943, 1944-46
1943
Day Mar J Apr. Day Mar Apr. bay Mar. Apr. Day Mar. Apr.
1 - 2,960 9 - -587 17 - - 25 - -
2 - 2,360 10 - 463 18 - - 26 - -
3 - 2,510 11 - 19 - ~ 27 - -
4 - 2,150 12 - 20 - - 28 - -
5 - 1,780 13 - - 21 - - 29 - -
6 - 1,360 14 - - 22 - - 30 |2,750 -
7 - 1,000 18 - - 23 - - 31 (2,630 -
8 - 755 16 - - 24 - -
1944
Day| Ooct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - - - 2.5
2 - - - 2.9
3 - - - 5.2
4 - 1.7 - 7.9
5 - .6 - 5.4
6 - 0 - 5.0
7 0.6 2.5 - 5.4
8 .7 7.4 - 4,0
9 .6 8.1 - 8.3
10 .2 7.9 - 5.8
11 a.l 5.0 5.4
12 a.l 24 - 2.5
13 a0 26 - 3.3
14 0 a24 - 4.8
15 a0 22 - 7.7
16 3 17 - 9.4
17 - 18 - 7.4
18 - 15 - 7.2
19 - a20 - 8.8
20 - 26 - 4.7
21 - 12 - 3.3
22 - 12 - 2.9
23 - 9.2 - 2.7
24 - 8.5 - 2.2
25 - 8.1 - 2.0
26 - 15 - 2.5
27 - 50 2.6 .9
28 - 58 1.2 o
29 - 2.7 46 2.5 o
30 - 47 2.3 .2
31 - - 2.2 .8

a Discharge interpolated.



106

Discharge, in second-feet, of Long Creek near Crosby, N. Dak., 1943, 1944-46--Continued
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1945
Day| Oct. Nov Dec Jan. Feb. Mar. Apr May June July Aug. Sept.

1 3 0.2 [ [}

2 [ .2 4 3

3 [} 5.6 [ 0

4 [} 4.8 4 0

5 "0 3.8 0 [

6 [} 3.6 [ [

7 [} 3.0 .6 [

8 b0 2.7 .2 [

9 b.1 5.4 [ [
10 b.5 1.0 9 1.5
11 b2.0 2.9 [ 3.2
12 b4.0 1.7 4 3.8
13 b5.0 .6 2 1.6
14 5.4 .7 0 .9
15 5.2 .6 [4 [
16 5.2 6.0 4 0
17 4.7 7.7 [ 0
18 4.3 4 4 [3
19 4.0 [} [ [
20 3.5 [ 0 [}
21 3.3 3 4 3
22 2.7 .8 0 [
23 2.3 [} [ [
24 1.7 [3 [ 3
25 1.6 4 0 9
26 3.2 [} 0 [}
27 3.6 4 0 0
28 2.7 [3 0 3
29 1.2 [} [4 [}
30 .6 o) o) 0
31 4 - 9 [

b Stage-discharge relation affected by ice.
1946
Day| Oct. Nov. Dec Jan. Feb. Mar. Apr. May June July Aug. Sept.

1 ] 87 4.8 [] [ N

2 [ 57 .7 [ 0

3 0 50 5.2 [ 0

4 [ 43 1.4 0 0

5 [ 36 1.4 0 9

6 [ 30 1.7 .1 4

7 [ 33 2.9 .3 [

8 1.5 25 1.5 .3 3

9 3.2 20 2.9 .2 9
10 9.0 21 .3 0 .6
11 73 20 [} [ o
12 201 18 3 4 [

13 678 17 .2 [ 12
14 432 15 0 18
15 314 13 .5 4 34
16 192 14 .8 4 150
17 203 18 .7 o] 82

18 135 9.0 .8 [ 26
19 125 9.2 1.5 [ 15
20 12 11 1.1 [ 11
21 129 9.9 .7 [ 7.0
22 1s2 9.2 .9 [ 4.3
23 145 8.8 .7 [ 2.5
24 94 7.2 .6 [ 1.4
25 65 5.8 .3 [ o4
26 75 4.8 o [ 0
27 84 6.0 [ [ [}

28 92 3.5 Q [ [3
29 97 4.0 o [ 0
30 91 3.8 ] [ [

31 80 - 0 - 0
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Monthly discharge, ir second-feet, 1943, 1944-46

Second- s Runoff in
Month foot-d Maxinum Minimum Mean acre-feet
October .
November . ..
December........coviviiiiiiiiiiiiein,
Calendar year it
g‘a:uary . - - - - -
‘sbruary. .. . - - - - -
March. - - - -
April 15,925 2,960 463 1,590 31,590
May............. - - - - -
June...... - - - - -
July...... - - - - -
Auguat..... - - - - -
September....... - - - - -
Water year Ceresieiieenen TS - - - - -
October .
November. .. .
December. . ......
Calendar year e
January - - - - -
February. .. . - - - - -
March......... .. - - - -
April 7-16, 1944 2.6 .7 o .26 5.2
May - - - - -
491.0 58 0 18.2 974
10.8 2.6 1.2 2.16 21
131.1 9.4 0 4,23 260
o] o] [¢] 0 4]
Water year Ceteaiieeic e, ceeaaen - - - - -
October 1944.............. o] 0o [
November . ] 0 0
December }» o 0 )
Calendar year Ceeieaaaaas - - I - - -
[ [ 0 [¢] [
0 [¢] 0 [o] 0
67.2 5.4 0 2.17 133
. 51.7 7.7 o 1.72 1lo2
.8 .6 0 .03 1.6
[¢] [¢] o] [¢] Q0
o] o] [ [¢] 0
. 11.0 3.8 o .35 22
0 [ [¢) [¢] 0
FRater year 1944-45 130.7 7.7 0 .38 259
October 1945 o] [¢] ] [ 0
November. .. .. 0 [ [¢] 4 0
December.............. Meessiaeens o | ___0___4‘____0 ________ ° 1 9 __
Calendar year 1945 ................. 130.7 7.7 o A
January 1946 . (o) 0 0
February o o]
March. o 116 7,110
Apri} 3.5 19.6 1,170
May. . 0 1.02 63
June. 0 .03 1.8
July.. o 11.1 683
August. .. [ 0 o]
September...... N 0 0 0
Water year 1945-46 ... .......... eireaeen 4,548.6 678 0 12.5 9,030
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Des Lacs River at Foxholm, N. Dak.

Location.- Staff gage, lat. 48°22', long. 101°34', in NWi sec. 2, T. 156 N., R. 85 W.,
at county highway bridge in Foxholm. Former gage at about same site ani datum.

Drainage area.- 973 square miles (revised).
Records available.7 Juna 1904 to July 1906, October 1945 to September 1946.

Extremes.- Maximum discharge during year, 113 second-feet Mar. 28; maxlmum gage helght
Gbserved, 5.62 feet Mar. 23 (backwater from lce); no flow Dec. 11 to Mar. 12,
Sept. 3-30.
° 1904-6, 1945-46: Maximun discharge, 355 second-feet, Apr. 1, 1906; no flow many
days in 1945-46.
Plood in June 1944 reached a stage of 19.0 feet, from floodmark.

Remarks,.- Records poor except those for Mar. 25 to May 30, which are falr.

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 0.2 1.0 0.5 0 25 2.9 1.4 2.0 0.1 0.1
2 .2 1.0 .5 o 21 2.9 1.3 2.5 .1 .1
3 .2 1.0 .5 5} 19 2.7 1.2 2.8 .1 .1
4 .2 1.0 .5 0 17 2.7 1.0 2.2 .1 o
5 .2 1.0 .4 o 16 2.7 .9 1.8 .1 [}
6 .2 2.0 .4 0 14 2.6 .8 1.6 .1 0
7 .2 2.0 .4 0 14 2.4 .7 1.8 .1 0
8 .2 1.6 .3 0 13 2.2 .6 2.0 .1 o
3 .2 1.2 .2 0 12 2.2 .6 2.0 .1 0
10 .2 1.2 .1 0 11 2.3 .5 1.8 .1 0
11 .2 1.2 o o 11 2.6 .5 1.8 .1 0
12 .2 1.2 [} (*) [¢] 11 2.3 4 1.4 .1 [¢]
13 .2 1.1 [ 2.0 9.8 ‘2.2 4 1.2 .1 0
14 .2 *1.1 [¢] (*) *5.5 10 1.7 .4 1.0 W1 o]
15 .3 1.1 o 2.0 9.2 1.7 .3 .8 .1 0
16 .4 1.0 o .5 8.0 1.7 .3 .6 .1 0
17 *.5 1.0 *0 1.0 7.9 1.7 .3 .5 .1 0
18 .6 1.0 0 15 8.7 2.2 .2 4 .1 [
19 .8 .9 o 20 6.2 3.0 .2 4 .1 0
20 1.0 .9 o 25 6.0 3.3 .2 .3 .1 [
21 1.0 .9 ol *32 5.1 3.0 .2 .2 .1 0
22 1.0 .8 0 40 4,2 2.7 .2 .1 .1 0
R3 1.0 .8 o} 70 3.4 2.7 .2 .1 .1 0
24 1.0 .7 0 70 3.3 2.7 1.0 .1 .1 0
25 1.0 .7 0 72 4.2 2.7 .8 .1 .1 0
26 1.0 .7 o 64 4.0 2,2 .8 .1 .1 0
27 1.0 .6 0 76 3.7 1.7 .3 .1 .4 0
28 1.0 .6 0 110 3.4 2.2 1.2 .1 .3 o
29 1.0 .6 o] - 100 3.1 1.9 1.5 .1 .2 0
30 1.0 .5 0 - 56 3.0 1.5 2.0 .1 .1 o]
31 1.0 - 0 - *34 - 1.5 - .1 .1 -
Month Second- | yaxi, Minimn | Mean | Rumoff in
on foot—days aun acre-feet
Ootober......... ... . ot 0.2 0,56 35
November. . . . . 30.4 .5 1.01 60
December.............. e o .12 7.5
Calendar year - - -
Janpuary............ o] [¢] [o} 0 0
February ] o] 0 o] 0
March. .. 795.0 110 o 25.6 1,580
April 285.2 25 3.0 9.51 566
May. 72.8 3.3 1.5 2.35 144
June 20.4 2.0 .2 .68 40
July.... 29.9 2.8 .1 .96 59
August... . . 3.7 .4 B .12 7.3
September......... ... ..ot .3 W1 0 .01 .6
Water year 1945-46 ...................... 1,258.9 110 o 3.45 2,500

* Winter discharge measurement made on this day.

Note,- No gage-height record Oct. 1-15, stage-discharge relation indefinite due to beaver activity

or backwater from ice Oct. 16 to Mar. 24, May 31 to Sept. 30; discharge computed on basis of gage
heights, discharge measurements, weather records, and records for Souris River near Sherwood and
Wintering River near Karlsruhe,
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Wintering River near Karlsruhe, N. Dak.

Location.~ Water-stage recorder and concrete control, lat. 48°10!', long. 100°32!, on line
between secs. 10 and 11, T. 154 N., R. 77 W., 80 feet upstream from highway bridge,
4 miles upstream from mouth, and 7 miles northeast of Karlsruhe.

Drainage area.- 675 square miles.

Records available,- March 1937 to September 1946 (no winter records prior to 1945).

Extremes. - Maximum daiiy discharge during year, 67 second-feet Mar. 30; maximum gage

e , 7.08 feet Mar. 22 (backwater from ice); minimum daily discharge, 0.1 second-
foot Peb. 7 to Mar. 10. -
1937-46: Maximum daily discharge, 510 second-feet Apr. 2, 1943; maximum gage

height, 8.54 feet sometime in March 1943, from floodmark (backwater from ice); no flow
at times in many years.

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

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 2.9 3.6 2.9 1.7 0.5 0.1 *62 7.0 3.7 4.4 0.6 1.3
2 2.9 2.9 2.7 1.7 <4 .1 58 7.0 3.4 2.9 <7 1.4
3 2.9 2.9 2.7 1.7 + 4 .1 55 6.6 3.2 2.6 .6 1.3
4 2.9 3.6 2.9 1.7 «3 .1 53 7.0 2.9 2.9 .6 1.0
5 2.9 4.3 2.9 1.7 .2 -1 49 7.0 2.9 1.9 .6 1.1
6 2.9 2.7 2.9 1.7 .2 .1 45 6.6 2.6 1.3 .8 1.1
T 2.9 3.2 2.7 1.7 <1 o1 44 6.6 3.2 1.3 .6 1.3
8 2.9 2.1 2.4 1.7 <1 .1 41 6.2 3.2 1.6 o7 1.3
9 3.2 2.1 1.9 1.7 *.1 .1 34 6.2 2.9 2.4 1.0 l.4

10 3.6 2.1 1.7 *1.7 o1 .1 34 6.6 2.6 1.8 1.0 1.4

11 3.2 1.9 1.7 1.7 -1 .2 32 6.6 2.4 1.6 .8 1.4

12 2.9 *2.1 1.9 1.5 1 .2 29 6.6 1.9 1.4 .7 1.4

13 2.9 2.1 *1.9 1.5 .1 .2 26 5.8 1.9 1.3 .5 1.4

14 2.9 2.4 1.9 1.5 1 .2 24 6.2 1.9 1.4 6 1.4

15 3.2 2.7 1.9 1.5 <1 1.0 21 7.7 2.1 1.3 7 1.4

16 3.2 2.7 1.9 1.3 .1 2.0 21 6.6 4.0 -8 .8 1.3

17 3.2 2.7 1.9 1.3 .1 2.0 19 5.4 5.0 1.9 -7 1.0

18 3.6 2.7 1.7 1.3 .1 3.0 17 5.0 2.6 2.1 .7 1.8

19 4.6 2.7 1.7 1.2 o1 *3.6 13 5.0 2.6 1.6 .8 1.9

20 4.6 2.4 1.7 1.2 .1 24 13 5.0 3.7 1.6 .7 2.1

21 4.3 2.1 1.7 1.2 .1 40 13 4.7 2.6 2.1 1.0 2.1

22 4.3 1.9 1.5 1.0 .1 46 13 4.0 1.9 1.4 1.0 2.1

23 3.9 1.9 1.5 1.0 -1 46 12 3.7 2.4 1.0 1.0 2.4

24 3.9 2.1 1.5 1.0 <1 49 15 3.7 3.4 1.0 1.0 2.6

25 3.9 2.1 1.5 .9 -1 *53 12 3.7 3.7 .7 1.3 2.9

26 3.9 2.4 1.7 .9 .1 59 10 3.4 3.4 1.0 2.1 2.6

27 3.6 2.4 1.7 .9 .1 63 9.9 3.4 2.6 N 2.9 2.6
28 3.6 2.7 1.9 -9 .1 64 9.4 3.2 4.7 .8 2.4 2.6

29 3.6 247 1.9 .8 - 66 8.9 3.2 4.4 1.1 2.1 2.8
30 3.6 2.9 1.9 7 - 67 7.9 3.2 4.0 <7 1.8 2.6
31 2.9 - 1.9 .6 - 66 - 3.4 - .7 1.6 -

Second— 3 Runoff in
Noath foot-days | Maximum | Minimum Mean acre-feet

Ootober............. 105.8 4.6 2. 210

November. . 77.1 4.3 1. 153

December. . .. 62.6 2.9 1. 124

. 9,990
.6 81
1 8.3
.1 1,300
7.9 1,590
3.2 330
1.9 182
.6 98

August....... P .5 64

September. ... e 1.0 1.75 104
Water year 1945-46 ............. e 2,140.5 67 .1 5.88 4,240

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Oct. 30 to Apr. 3 (no gage-height record Jan. 29
to Feb. 8, Feb. 11 to Mar. 18; discharge computed on basis of weather records and records for Souris

River near Verendrye and Des Lacs River at Foxholm).
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Basswood River near Winton, Minn.

(International gaging station)

Locatlion. - Water-stage recorder, lat. 48°05', long. 91°39!, In sec. 30, T. 65 N., R. 10
W., on Jackfish Bay of Basswood Lake used to determine discharge at outlet (lat.
48°06', long. 91°39', in sec., 19, T. 65 N., R. 10 W., on international boundary
14 miles northeast of Winton). Datum of gage is 1,299.80 feet above mean sea level.

Drainage area.- 1,740 square miles (above outlet of Basswood Lake).

Records available.- January 1931 to September 1946 in reports of Geological Survey;
Kugust 1925 to December 1930 in reports of Corps of Engineers, War Department; March
to June 1924 (gage helghts only) in files of Corps of Engineers, War Department.

Average discharge.- 15 years (1931-46), 1,235 second-feet.

Extremes.- Maximum discharge during year, 3,960 second-feet May 2 (gage height, 2.43
Teet); minimum, 418 second-feet Mar. 14-17 (gage height, -0.20 foot).

1931-46: Maximum discharge, 7,950 second-feet about May 15, 1938 (gage height,
4.38 feet from high-water marks), from rating curve extended above 6,000 second-feet;
minimum ob?erved, 184 second-feet Nov. 23, 27, 30, Dec. 2, 4, 1936 (gage height,
-0.78 fout).

Remarks.- Records excellent. Flow affected by storage on Kawishiwi River.

Tooperation,- This station 1s one of the international gaging stations maintained by the
En{fea States under agreement with Canada.

Rating table, water year 1945-46 (gage height,
in feet, and discharge, 1in second-feet)

~0.2 418 1.0 1,670
0.0 544 1.3 2,030
.2 708 1.6 2,490
.4 810 2.0 3,160
.7 1,250 2.4 3,870
Discharge, in second-feet, water year October 1945 to September 1946
Day| Oct. Nov Dec Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 737 691 756 664 727 453 1,320 3,870 1,750 1,890 952 598
2 727 364 766 656 737 453 1,410 3,870 1,750 1,890 920 598
3 727 673 766 647 737 448 1,520 3,870 1,740 1,890 889 582
4 718 691 756 638 727 442 1,660 3,780{ 1,740| 1,820 847 567
5 737 691 747 638 727 436 1,740 3,690 1,750 1,820 826 691
6 747 691 737 673 737 442 1,820 3,690 1,750 1,750 786 718
7 747 682 737 373 737 442 1,960 3,600| 1,750| 1,740 776 718
8 756 673 737 664 747 436 2,030 3,510 1,740 1,710 826 727
756 673 737 856 737 436 2,180 3,420 1,740 1,680 858 747
10 736 691 737 656 727 436 2,260 3,240 1,680 1,650 942 766
11 766 708 747 664 708 436 2,330 3,080 1,660 1,560 $00 766
12 766 699 737 673 699 430 2,410 2,990 1,610 1,540 878 766
13 776 718 727 882 682 424 2,490 2,820 1,560 1,500 858 747
14 776 727 727 673 656 418 2,570 2,650 1,530 1,450 836 737
15 756 737 727 673 647 418 2,650 2,570 1,490 1,420 847 727
16 756 737 727 c64 638 418 2,740 2,480 1,530 1,370 836 727
17 747 718 718 | . 664 62 418 2,820) =2,410] 1,520| 1,330 847 727
18 747 718 708 673 606 424 2,900 2,330 1,500 1,300 942 708
19 737 727 699 682 582 430 2,900 2,330 1,480 1,300 810 708
20 756 708 689 698 567 442 2,930 2,260 1,490 1,260 889 737
21 756 708 691 699 544 459 2,990 2,260 1,520 1,250 888 727
22 756 727 691 699 524 490 3,160 2,180 1,430 1,240 858 756
23 756 747 398 691 510 531 3,330 2,180 1,490 1,180 836 805
24 756 747 6391 699 497 580 3,420 2,180 1,500 1,120 826 816
25 747 747 873 708 484 673 3,510 2,100 1,670 1,100 785 836
26 747 747 664 718 471 766 3,600 2,030 1,720 1,070 776 858
27 747 747 656 727 459 858 3,690 2,030 1,750 1,050 747 1,020
28 737 747 656 718 453 962 3,780 1,960 1,820 1,040 718 1,140
29 708 747 656 718 - 1,060 3,780 1,890 1,830 1,020 682 1,190
30 691 747 673 718 - 1,130 3,870 1,820 1,89 994 664 1,240
31 693 - 664 727 - 1,250 - 1,820 - 973 638 -
Second- 5 Per square | Runoff in
Month foot-days Maximum Minimum Mean mile inches
October................. ... ... 23,101 776 691 745 0.428 0.49
November...... . . 21,428 747 654 714 .4lo .46
December............coioiinan.n.. 22,106 766 656 713 .410 .47
" 54,920 6,020 656 1,507 .866 | 11.74
T eae | 727 638 682 .392 .45
17,688 747 453 632 .363 +38
17,451 1,250 418 563 .324 .37
79,830 3,870 1,320 2,661 1.53 1.71
84,920 3,870 1,820 2,739 1.57 1.82
49,510 1,890 1,490 1,650 .948 1.06
43,907 1,890 973 1,416 .814 .94
25,794 852 638 832 -478 .55
23,450 1,240 567 782 <449 50
Water year 1945-46 .. ......... 430,319 3,870 418 1,179 .678 9.20
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Namakan River at outlet of Lac La Croix, Ontario

{International gaging station)

Location.- Staff gage, lati 48°24', long. 92°11', at Campbell's camp (previously known as
chardson's Island), 23 mlles west of outlet of Lac La Croix. Datum of gage is
1,179.54 feet above mean sea level (United States and Canada Boundary Survey bench mark)
Prior to Sept. 30, 1945, datum 0.03 foot higher. Gage readings have been reduced to
elevations above mean sea level.

Drainage area.- 5,165 square miles.

Records available.- October 1934 to September 1946 in reports of Geological Survey. August
0 September 1945 in reports of Water and Power Bureau, Department of Mines and
Resources, Canada.

Average discharge.- 24 years (1922-46), 3,262 second-feet.

Extremes.- Maximum discharge observed during year, 9,660 second-feet May 10-12 (elevation,
R ~14 feet); minimum cbserved, 1,530 second-feet Jan. 13 to Mar. 23 (elevation,
1,182.74 feet).
1921-46: Maximum discharge observed, 18,500 second-feet May 12-17, 1938 (elevation,
1,190.35 feet); minimum daily discharge, 535 second-feet at times in February, March,
and April 1924 (elevation, 1,181.50 feet).

Remarks.- Records good. Gage read once daily.

Cooperation.- This station is one of the international gaging stations maintained by
ganaaa under agreement with the United States.

Rating table, water year 1945-46 (elevation, in feet, and dlscharge, in second-feet)

1,182.7 1,490 1,183.8 2,850 1,185.5 5,860
1,182.9 1,710 1,184.2 3,440 1,186.0 6,980
1,183.2 2,060 1,184.6 4,100 1,186.5 8,130
1,183.4 2,310 1,185.0 4,830 1,187.2 9,810

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

Day| Ooct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,170 1,700 1,640 1,640 1,530 1,530 2,400 8,410 6,730 4,000 2,770 2,050
21 2,170 1,640 1,640 1,640 1,530 1,530 2,600 8,450 6,610 4,000 2,700 1,990
3| 2,110 1,640 1,640 1,640 1,530 1,530 2,840 8,640 6,500 4,000 2,700 1,890
4| 2,110 1,640 1,840 1,640 1,530{ 1,530{ 3,120/ 8,880] 6,320{ 4,000| 2,700| 1,930
5| 2,110 1,640 1,640 1,640 1,530 1,530 3,310 9,000 6,230 3,910 2,630 1,930
6 2,110 1,640 1,640 1,640 1,530 1,530 3,470 9,170 6,010 3,910 2,630 1,900
7| 2,110 1,640 1,640 1,590 1,530 1,530 3,630 9,240 5,800 3,910 2,630 1,870
8| 2,050 1,640 1,640 1,590 1,530, 1,530 3,790 9,360 5,590 3,830 2,560 1,870
9| 2,050 1,640 1,640 1,590 1,530 1,530 3,960 9,490 5,420 3,830 2,560 1,810

10| 2,050 | 1,640 | 1,640 1,590 1,530 1,530| 4,140/ 9,660| 5,270 3,830| 2,4%0) 1,810

11| 2,050 1,640 1,640 1,590 1,530, 1,530 4,320 9,660 5,210 3,830 2,430 1,750
12| 1,990 1,640 1,640 1,590 1,530 1,530 4,500 9,660 5,110 3,830 2,360 1,750
13| 1,990 1,640 1,640 1,530] 1,530 1,530, 4,680 9,490 5,110 3,830 2,360 1,750
14| 1,99 1,640 1,640 1,530, 1,530 1,530 4,870 9,240 5,110 3,830 2,340 1,700
15| 1,990 1,640 1,640 1,530 1,530 1,530 5,070 9,000 5,010 3,740 2,300 1,700

16 1,990 1,640 1,640 1,530 1,530 1,530 5,270 8,880 4,970 3,740 2,300 1,700
17| 1,930 1,640 | 1,640 1,530 1,530/ 1,530| 5,380| 8,690 4,870 3,710| 2,270| 1,700
18 1,930 1,640 1,640 1,530 1,530 1,530 5,580 8,570 4,720 3,660 2,230 1,640
19 1,930 1,640 1,640 1,530 1,530 1,530 5,800 8,410 4,620 3,630 2,230 1,640
20| 1,870 1,640 1,640 1,530 1,530 1,530 5,950 8,180 4,530 3,580 2,230 1,640

21| 1,870 1,640 1,640 1,530, 1,530 1,530 6,120 7,990] 4,440} 3,500 2,230 1,700
22| 1,870 1,640 1,640 1,530 1,530} 1,530 6,340 7,830 4,350} 3,420 2,170} 1,700
23| 1,810 1,640 1,640 1,530 1,530 1,530 6,570 7,650| 4,350{ 3,340| 2,170} 1,750
24( 1,810 1,640} 1,640 1,530, 1,530 1,640} 6,800 7,600| ,260| 3,270 2,170 1,750
25| 1,810 | 1,640 | 1,640 1,530 1,530 1,700 7,030 7,530| 4,170| 3,190 2,110{ 1,750

26| 1,810 1,640 1,640 1,530 1,530 1,750 7,280 7,490| 4,170 3,120 2,110 | 1,750
27} 1,750 | 1,640 1,640 1,530 1,530 1,870 7,490 7,420| 4,080| 3,050| 2,110 1,750
284 1,750 1,640 | 1,640 1,530 1,530 1,990 7,720 7,300} 4,080{ 2,980| 2,080} 1,750
291 1,700 1,640 1,640 1,530 - 2,110 7,950 7,140 4,050 2,910 2,050 1,750

30{ 1,700 1,640 1,640 1,530 - 2,230 8,180 6,910 4,000 2,840 2,050 1,750
31| 1,700 - 1,640 1,530 - 2,300 - 6,840 - 2,770 2,050 -
Second- Per square | Runoff in
Month foot-days Maximum Minimum Mean mile inches
October 60,280 2,170 1,700 1,940 0.38 0.44
November . . I . 49,260 1,700 1,640 1,640 .32 .34
December................... 50,840 1,640 1,640 1,640 -32 .37
1,640 3,980 77 10.45
1,530 1,560 30 35
1,530 1,530 30 .31
1,530 1,640 .32 .37
2,400 5,210 1.01 1.13
5,840 8,440 1.83 1.88
4,000 5,080 .98 1.09
2,770 3,580 .69 .80
2,050 2,350 .45 .52
53,520 1,640 1,780 .34 .38

1,109,370 9,660 1,530 3,040 .59 7.98
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Rainy River av Manitou Raplds, Minn.
(International gaging station)

Location.- Water-stage recorder, lat. 48°38'04", long. 93°54'47", in sec. 36, T. 160 N.,
R. 26 W., at Mani%ou Rapids, 3% miles east of Manitou post office, and 4 miles west of
Indus.

Records available.- October 1932 to September 1934 at site 7 mlles downstream, published
a5 Rainy RIVer near Birchdale, and October 1934 to September 1946 in reports of
Geologlcal Survey. October 1911 to October 1924 (gage heights gnly) and June 1928 to
December 1930 at site near Birchda}e in regorts og gorgs of Engineers, War Department.

Average discharge.- 12 years (1934-46), 12,340 second-feet.

Exfre%es.~ Mﬁxiﬁum disc%arge éuring year, 27,300 second-feet Mar. 28 (gage height, 11.32
Teet): minimum daily, 3,720 second-feet Sept. 3; minimum gage helght, 1.49 feet
Sept. 3.

p1933-46: Maximum discharge, 65,400 second-feet May 8, 1938 (gage helght, 19.80
feet); minimum daily, 2,200 second-feet (regulated) Jan. 18, 19, Feb. 1, 1941,

Remarks.- Records good except those for period of ice effect, which are falr. Flow partly
Tegilated by power plant at Fort Frances and by Rainy, Namakan, and many smaller lakes.

Cooperation.- This station is one of the international gaging statlons maintained by the
Uniited States under agreement with Canada.

Revisions.- Revised figures of discharge, in second-feet, for the water year 1944, super-

———5edIng those published in Water-Supply Paper 1005, are given herewith.

Sept.27......16,600 Sept.29......16,400
28......16,600 30,.....16,400
Month Second-
foot-days Maximum Minimum Mean
September........... 807,000 37,400 16,400 26,900
Water year 1943-44 6,248,480 47,600 2,400 17,070
. Calendar year 1944 6,554,470 47,600 2,400 17,910

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 8,960 9,180 9,000 8,000 9,500 11,000 21,100| 20,200{ 17,500} 20,800 5,700 5,240
2| 10,800 8,750 9,000 8,000 10,000| 10,000| 18,400 20,800| 16,800]{ 20,500 5,390 4,110
31 11,800 8,540 5,500 8,500 10,000/ 10,000{ 18,100{ 21,100/ 14,700 18,700 4,570 3,720
41 11,500 7,910 7,500 9,500 10,000 8,500/ 17,200 21,100| 14,100| 17,500 4,330 4,450
51 11,000 6,360 5,000 9,500 10,000 9,500{ 16,900/ 22,300 13,600| 16,600 4,110 5,240
6 10,500 | 7,910} 8,500 | 10,000 10,000 10,000 16,900| 22,300| 12,800| 15,000{ 4,330] 5,240
7 9,620 8,330 9,000 8,000 10,000/ 11,000} 16,900{ 23,200/ 12,300| 13,300 4,450 5,390
8 7,310 8,540 9,000 | *7,000 10,000{ 11,000{ 17,500] 23,200| 12,300{ 11,500 4,700 4,960
9 8,330 8,540 9,000 8,000 10,000{ 10,000| 19,900 23,200{ 11,500| 11,000 4,960 4,010

10| 8,750 | 8,000] 5,500 | 8,500 | 10,000| 9,500| 20,800| 22,600| 8,540| 10,500| 4,830| 4,330

11| 9,180 | 8,000 8,000 9,030 9,000, 8,500{ 21,700 22,300| 10,300{ 10,300| 4,450 4,700
12| 9,400 ! 6,500 | 8,500 | 9,000 9,500[ 9,000 21,700{ 21,700| 11,300/ 10,300]{ 3,910| 5,100
13| 9,400 | 7,000 | 9,000 | 9,000 | 10,000 9,500 21,400] 21,700 11,500| 10,300| 4,220| 5,100
14| 8,540 | 7,000| 9,500 | 8,000 |*10,000| 9,500| 20,800{ 21,100| 11,500| 10,100| 4,570| 4,830
15| 5,860 | 7,000| 9,500 | 7,500 | 10,000|%10,000| 20,500| 20,200| 11,300 8,330| 4,700 4,700

16| 7,710 7,000 9,500 | 8,500 10,000{ 10,000{ 19,900{ 20,200| 10,500| 8,330 4,960] 5,100
171 8,750 7,000 | 7,000 9,000 9,500{ 11,000| 19,600 21,400| 8,540 8,960| 4,830| 4,220
i8} 8,750 7,000 | 8,000 9,500 7,500 10,000| 19,000| 22,000{ 12,300| -9,620| 4,960| 4,570
191 8,860} 6,000 9,000 | 9,500 9,000} 10,000| 18,400{ 22,600; 13,800} 8,330{ 4,860 4,700
20| 8,960 7,500 | 9,000 9,000 9,500 11,000{ 17,800 23,500{ 13,800| 6,910 7,310 4,700

21| s8,540] 7,500 | 9,000 | 7,000 | 10,000 13,000 16,600| 22,900{ 13,300 6,020| 8,330| 4,700
22| 6,360 | 8,000 [ 9,000 | 8,000 { 10,000{ 14,000| 15,000| 22,600| 13,000| 5,700| 8,540 4,700
23 7,710 | 8,000 | 9,000 | 9,000 9,500{ 16,000 17,800{ 22,600| 12,800| 7,910| 8,330| 6,020
24| 8,750 | 8,500 | 6,000 | 9,500 9,500{ 18,000| 19,300{ 22,900{ 11,000| 8,750 8,120| 7,310
25| 8,960 8,500 4,400 | 10,000 9,000 20,000| 21,400| 22,900} 12,300 8,540 7,510 8,540

26| 9,400 | 5,000 | 4,200 {10,000 10,000| 20,000| 22,300| 22,600| 13,300| 8,540 5,240 9,180
27| 10,100 | 8,500 7,500 {10,000 10,000| 22,000} 22,000| 22,000| 15,800 7,510 5,540 9,620
28| 9,840 | 8,500 9,000 7,500 11,000| 26,600| 21,100{ 22,300( 18,700 6,360 5,700{ 10,100

29| 6,360 | 8,500 9,500 { 8,500 *24,700] 20,200 20,800 19,900 4,960| 5,540( 11,000

30 7,710 | *¥9,000 9,500 9,000 - 22,9001 20,200 192,000| 20,500 5,540 5,540 | 11,500
31 9,180 - 8,000 9,500 - 21,100 - 21,100 - 5,700 5,540 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre—fest
OQotober............. ... i, 276,900 11,800 5,860 8,935
November....... . 232,060 9,180 5,000 7,735
December.......... e 252,100 92,500 4,200 8,132
4,942,730 37,000 3,630 13,540
271,000 10,000 7,000 8,742
272,500 11,000 7,500 9,732
417,300 26,600 8,500 13,460
580, 400 22,300 15,000 19,350
678,400 23,500 19,000 21,880
399,350 20,500 8,540 13,310
322,410 20,800 4,960 10,400
170,170 8,540 3,910 5,489
September 177,080 11,500 3,720 5,903
Water year 1945-46 ...................... 4,049,790 26,600 3,720 11,100

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 10 to Mar. 27.
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Kawishiwil River near Winton, Minn.

Location.- Lat. 47°56', long. 91°46!', in lot 3, sec. 20, T. 63 N., R. 11 W., at power plant
of Minnesota Power & Light Co., just upstream from Fall Lake and 2% miles east of
Winton.

Drainage area.- 1,200 square miles.

Records avallable.- June 1905 to June 1907, October 1912 to September 1919, September 1923
0 september 1946.

Average discharge.- 29 years (1913-19, 1923-46), 860 second-feet {unadjusted).
Extremes (regulated).- Maximum daily discharge during year, 3,740 second-feet May 1; mini-
mum dally, second-feet Feb. 18,
1905-7, 1912-19, 1923-46: Maximum daily discharge, 8,010 second-feet May 8, 1938;
no flow at times.

Remarks.- Records fair except those above 1,000 second-feet, which are poor. Flow is en-
Tirely regulated by reservoirs.

Cooperation.- Records collected by Minnesota Power & Light Co., under general supervision
of Geological Survey in connection with a Federal Power Commission project.

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

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 712 656 684 198 519 286! 1,630 3,740f 1,220f 1,320 569 161
2 731 692 394 596 601 256/ 1,820{ 3,1%| 1,190| 1,250 634 194
3 796 619 596 583 258 257/ 1,910{ 2,510| 1,450 1,220 602 363
4 796 531 699 551 467 315 2,130{ 2,300/ 1,400 994 250 327
5 764 680 652 583 454 2so| 1,950 2,600| 1,330| 1,250 529| 1,010
6 796 619 619 219 648 28| 2,120 2,110/ 1,300 1,190 569 671
T 796 619 652 629 519 250/ 2,260 2,060, 1,060| 1,020 599 566
8 764 652 652 551 427 284 2,330 2,200 936, 1,040 634 268
9 764 684 349 606 348 288{ 2,380 1,680 928 960 699 492
10 796 652 615 519 194 168 2,380 1,460 891 840 569 452
11 731 281 608 571 249 282| 2,370| 1,410 928 760 354 477
12 764 629 852 583 346] 288] 2,420| 1,250 867 863 594 477
13 764 796 634 216 314 250{ 2,460| 1,210 757 748 505 315
14 318 699 565 532 281 2501 2,460| 1,250 757 709 602 412
15 822 731 598 596 162 250 2,620| 1,260 789 781 537 337
16 731 630 165 667 194 2s0| 2,580 1,290| 1,010 702 537 394
17 796 630 629 667 204] 2560] 2,490 1,220 1,260 814 537 472
18 731 234 815 731 65 2sz{ 2,870| 1,280| 1,310 831 404 417
19 731 621 615 699 161 282! 2,540{ 1,230| 1,19 766 529 427
20 731 699 615 501 215 403| 2,580{ 1,290| 1,110 780 537 477
21 705 731 615 532 161 711| 2,650| 1,260 1,210 421 569 478
22 705 467 615 635 129! 766 2,790] 1,080 1,030 889 537 654
23 764 809 298 699 129! 847/ 2,970 895| 1,090 734 505 732
24 640 699 532 667 129l 1,180 2,910 960| 1,120 831 203 708
25 668 467 333 635 326| 1,140| 3,200 928 1,370 799 290 735
26 636 615 633 667 288 1,150, 3,250 913 1,420 762 347 701
27 604 673 583 589 321 1,200] 3,330 1,090| 1,540 705 369 | 1,020
28 348 6884 583 370 257 1,220] 3,400| 1,020| 1,450 260 369 1,130
29 611 619 615 570 - 1,510 3,390 1,050| 1,280 581 361 1,000
30 667 652 355 667 - 1,420 3,420 1,060| 1,310 634 434 975
31 684 - 596 653 - 1,520 - 1,130 - 763 332 -
Adjusted for change in
Observed Change in reservolr contents
Month S a (eﬁﬁi‘ﬁi?ﬁit Per S R £f in
o COn P ? 'er Square| Runo.
foot—days Maximum |Minimum| Mean | goo5nd-feet)t Mean mile inches
October.......... 21,866 822 318 705 +18 723 0.602 0.69
November....... 18,770 809 234 626 -48 580! .483 .54
December. ..... . 17,366 699 165 560 -121 439 .366 .42
Calendar year 1945 ..| 425,592 5,740 165 | 1,166 -32 1,134 .945 12.83
January....... 17,482 731 198 564 -218 348 .290 .33
February. 8,366 648 65 299 -58 241 .201 .21
March. ... 18,087 1,520 168 583 +79 662 .552 .64
77,380 3,420 | 1,630 | 2,579 +270 2,849 2,37 2.64
47,908 3,740 895 | 1,545 +241 1,786 1.49 1.72
34,503 1,540 757 | 1,150 -29 1,121 .934 1.04
26,217 1,320 260 846 -185 661 551 .64
15,106 699 203 487 -159 328 .273 .31
September. ..... 16,840 1,130 161 581 +262 823 .686 77
Water year 1945-46 ..| 319,889 3,740 65 876 +4 880 - 733 9.95

t Change 1in contents in Garden, Farm, Little Farm, White Iron, Birch, Little Gabbro, Bald Eagle,
and Camp Six Lakes.
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Vermilion River below Lake Vermilion, near Tower, Minn.

Location.- Water-stage recorder, lat. 47°58', long. 92°28!, in sec. 2, T. 63 N., R. 17
T, 0 feet downstream from dam at outlet of Lake Vermilion, 4 miles upstream from
Twomile Creek, which enters from west, and 18 miles across Lake Vermilion from Tower.
Drainage area.- 483 square mlles.
Records available.- May 1911 to September 1917, June 1928 to September 1946.
Average discharge.- 24 years (1911-17, 1928-46), 299 second-feet.
Extremes.- Maximum discharge during year, 808 second-feet Apr. 28 (gage height, 2.50
“Teet]; minimum, 129 second-feet Feb, 5, 6, Mar. 6, 13 (gage helght, 0.64 foot).
1911-17, 1928-46: Maximum discharge observed, 2,290 second-feet May 9, 11, 13,
1938; minimum observed. 31 second-feet Oct. 19, 1936 (gage height, -0.14 footj.

Remarks.- Records good.

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

Day|] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 238 177 163| 152 142 140 372 747 526 629 284 170
2 224 156 163 152 142 140 386 741 516 635 268 170
3 241 145 163 152 142 140 410 741 516 646 246 172
4 227 172 163 150 142 138 450 723 2506 652 235 179
5 230 161 163 148 140 138 462 699 2496 618 235 192
3 219 165 165 152 148 142 479 705 487 618 225 186
7 219 161 168 152 150 142 497 699 478 601 230 182
8 214 158 168 152 150 140 506 670 438 595 232 179

224 147 170] 152 150 140 515 675 455 595 222 177

10 219 161 170 154 150 140 525 623 447 579 222 179

11 199 161 170 152 148 140 540 618 425 521 222 174

12 202 161 170 150! 150 138 550 629 421 521 219 182

13 206 161 168 152 150 140 555 607 421 502 222 182

14 208 165 168 150 148 138 575 590 433 473 227 172

i5 202 165 165 150 148 136 585 579 507 464 235 170

16 204 165 alés 152 148 138 600 573 526 451 225 172

17 199 161 163 148 148 138 600 552 531 438 243 172

18 202 161 alsz 146 152 138 605 542 542 429 268 167

i9 182 161 161 146 152 140 595 526 542 409 257 170

20 192 161 158 148 152 144 626 526 542 389 259 172

21 189 161 156 148 150 154 615 516 552 382 259 170

22 184 163 154 148 148 166 642 516 552 375 257 174
23 189 168 154 146 148 178 687 547 552 346 248 174

24 194 165 154 146 146 190 681 557 579 330 243 170

25 175 165 152 144 144 208 705 557 595 320 238 172
26 170 163 152 144 142 230 717 568 607 314 238 170

184 161 152 144 140 248 735 563 607 308 219 217

28 180 161 150 142 140 275 741 563 618 299 212 219
29 168 161 150 140 - 293 741 557 629 296 204 225
30 177 161 152 140 - 317 747 557 629 296 194 246
31 158 - 152 142 - 344 - 542 - 296 186 -

Seoond- Per square | Runoff in
Month foot—days Maximum Minimum Msan mile inches

0GtObET . v v vt 6,220 241 158 201 0.416 0.48

November 145 162 .335 .37

December 150 161 .333 .38
Calendar year 1945 ............ 145,942 1,240 145 400 .828 11.23

140 148 .306 .35
140 147 .304 .32
136 174 360 .42
372 581 1.20 1.34
516 607 1.26 1.45
421 522 1.08 1.21
296 462 .957 1.10
186 235 .487 .56
167 182 .377 .42
Water year1945-46 ............ 109,138 747 136 299 .619 8.40

a No gage-height record; discharge interpolated.
Note.- Shifting-control method used Dec. 7-15, 17, 19-24, Apr. 16-22.



Location.- Water-stage recorder, lat. 48°24', long. 93°34', in NW%
., 0 feet downstream from bridge on State Highway 65 at town

LAKE OF THE WOOD3 BASIN
Little Fork River at Little Fork, Minn.

miles upstream from Beaver Creek.
Drainage area.- 1,730 square miles.

Retords avallable.- June 19
Average dlscharge.- 24 years

115

sec. 9, T. 68 N., R. 25
of Little Fork, and 1%

09 to September 1917, June 1928 to September 1946.
(1911-17, 1928-46), 910 second-feet.

Extremes. - Maximum daily discharge during year, 7,500 second-feet Mar. 26, 27; maximum gage
helght observed, 25.65 feet Mar. 27 (backwater from lce); minimum daily discharge, 100
second-feet Feb. 2-4, 14-20, Feb. 24 to Mar. 1; minlmum gage height, 5.21 feet Sept. 21.

1909-17, 1928-46: Maximum discharge observed, 19,300 second-feet Apr. 18, 1916 (gage
height, 37 feet, affected by backwater); minimum observed, 21 second-feet Aug. 26, 27,

1936.
Remarks.- Records good except those for periods of ice effect or no gage-height record,
which are rfair. Plow partly regulated by several small lakes above station.
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] al,380 498 400 170 110 100] 3,340| 2,210| 1,210| 2,700 161 166
2| al,240 483 400 170 100 110| 3,430| 2,020| 1,210| 2,500 159 154
31 1,130 460 400 170 100 130| 3,100{ 1,890 1,290| 2,110 158 141
4| 1,050 420 *400 170 100 150| 2,900| 1,770| 1,330| 1,690 149 142
5 950 400 380 180 110 60| 2,650| 1,690 1,250( 1,370 141 142
6 870 440 380 180 110 160| 2,700 1,650 1,130| 1,130 131 134
7 831 460 380 170 110 160 3,180 1,690| 1,010 930 128 133
8 793 460 380 170 110 160| 4,110 1,730 930 793 141 130
9 831 440 380 *170 110 h150| 4,520| 1,730 850 736 133 130
10 870 420 340 170 110 150 | 4,52Q| 1,810 774 736 126 126
11 890 420 340 170 110 150| 4,520] 1,490 736 698 120 126
12 890 420 320 160 *110 160| 4,470 1,370 736 607 117 125
13 850 440 300 150 110 170 | 4,410 1,290 698 528 120 128
14 793 440 300 150 100 180| 4,350 1,210 642 468 123 133
i5 755 420 300 140 100 200! 4,350] 1,210 642 409 141 142
16 698 420 280 140 100 200| 4,110] 1,250 870 368 151 138
17 679 420 260 140 100 220| 3,760| 1,250 2,110 329 179 131
18 660 420 240 140 100 »240 | 3,370| 1,210 2,900 305 287 125
19 642 420 220 140 100 360 | 3,000f 1,330| 2,450 284 438 128
20 642 420 220 140 100 800 | 2,700 1,370| 1,930 267 574 120
21 624 440 200 130 110 1,400 2,450 1,410| 1,650 256 736 115
22 624 440 200 130 110} 2,800 2,310| 1,450| 1,570 243 698 125
23 607 420 190 130 110 | 4,200{ 2,550| 1,490| 1,450 239 590 130
24 590 420 190 130 100} £5,500 3,880 1,650 1,330 222 468 144
25 574 400 180 130 100| 7,000| 4,230| 1,770| 1,290 214 381 166
26 558 400 190 120 100 | h7,500 | 3,940! 2,120{ 2,900 200 305 185
27 558 400 180 120 100 | h7,500 | 3,480 2,160| 3,590 196 269 278
28 543 400 180 120 100 | g7,160 | 3,000| 2,020| 3,430 185 243 483
29 528 400 180 120 - 6,170 2,700| 1,770{ 3,210 177 220| 1,230
30 528 400 180 120 - 5,480 | 2,450| 1,530| 3,000 175 202 1,610
31 513 - 170 110 - 4,700 - 1,330 - 166 183 -
Second- Per sqnare | Runoff in
Month foot-days Maximum Minimum Mean mile inches
23,691 1,380 513 764 0.442) 0.51
12,841 498 400 428 .247 .28
8,670 400 170 280 .162 .19
Calendar year 1945 ............ 446,143 10,000 130 1,222 . 7086 9.60
January ... 4,550 180 110 147 .085| .10
February 2,930 110 100 105 .061 .06
Maroh.... 63,520 7,500 100 2,049 1.18 1.37
April . 105,050 4,520 2,310 3,502 2,02 2.26
.. 49,660 2,210 1,210 1,602 .926 1.07
June . 48,118 3,590 642 1,604 .927 1.03
July .. 21,231 2,700 166 685 +396 .46
August .. e 7,972 736 17 257 149, .17
September ............ 7,160 1,610 115 239 .138 .15
Water year 1945-46 ... .. 355,393 7,500 100 974 563 7.65

* Winter discharge measurement made on this day
a No gage-helght record; discharge interpolate

f Computed on basis of partly estimated gage height.

g Computed from graph based on wire-welght gage readings.
h Computed from wire-weight gage readings.
Note.- Stage-discharge relatlon affected by ice Nov. 3 to Mar. 27 (no gage-height

25).

Sturgeon River at Side Lake, Minn.

d'ot estimated.

record Mar, 10-14,

Location.- Staff gage, lat. 47°39!', long. 93°01', in sec. 28, T. 60 N., R. 21 W., on
abutment of ‘onerete dam, a third of a mile south of town of Side Lake.
Records available.- March 1938 to September 1946 (fragmentary).
Extremes.- 1938-46: Maximum gage height observed, €.50 feet July 16, 1944; minimum ob-
served, 2.90 feet Nov. 1, 18544,
Remarks.- Loke level artificially regulated by type "C" dam (identification number 16-3)
with eleven 5-foot bays permitting a 6-foot control by stop logs.

at top of conerete sill of dam.

in feet, 1945-46

Datum of gage 1is

Gage height,
Oct. 27 3.60 Mar., 32
Nov. 30 3.50 30
Dec., 23 3.50 Apr. 27

4.10
4,09
3.70

May 28
June 29
July 31

3.65
3.90
.67

Aug.

Sept.

29 3.70
29 3.75

Note.- Readings other than those shown above were made.
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Sturgeon River near Chisholm, Minn.

Location.~ Water-stage recorder, lat. 47°40'50", long. 92°54'00", in NWi sec. 20, .
T ., R. 20 W., 1,000 feet upstream from highway bridge, half a mile downstream
from Little Sturgeon River, and 113 miles north of Chisholm.

Drainage area.- 187 square miles.
Records available.- August 1942 to September 19486,

Extremes.- Maximum daily discharge during year, 773 second-feet Mar. 25; maximum gage
€ , 8.84 feet Mar. 23 (backwater from ice); minimum daily discharge, 14 second-
feet Jan, 31, Feb. 1; minimum gage height observed, 0.34 foot Sept. 9.
1942-46: Maximum discharge observed, 1,230 second-feet June 29, 1944 (gage height,
4.78 feet, site and datum then in use); minimum dally, 6.0 second-fret Feb. 18-27,
1944; minimum gage height observed, that of Sept, 9, 1946.

Remarks.- Records good except those for periods of ice effect, which are falr, and those
or periods of no gage-height record, which are poor.

Rati tables, water year 1945-46, except perlod of ice effect
n?gage height, in feet, and discharge, in second-feet)

Oct. 1 to Aug. 17 Aug. 18 to Sept. 30
0.0 12 0.8 38 2.5 430 0.3 20 0.9 49
.1 15 1.1 60 + 3.0 646 .4 24 1.1 63
.3 20 1.5 111 3.3 782 5 27 1.3 84
.5 26 z.0 240 .7 37 1.4 98

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

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June I July Aug. Sept
1 145 83 48 17 14 16 370 254 237 418 30
142 83 48 17 15 17 350 234 254 331 29 20
3 133 78 46 18 15 17 339 218 234 261 28 a
4 129 76 46 18 15 17 308 208 199 205 26
5 125 78 48 18 16 17 320 199 174 174 26 h22
6 138 76 50 18: 16 16 350 199 154 154 26
7 159 76 50 17 16 17 401 208 152 182 26 az2
8 188 75 50 17| 16 16 447 199 147 188 30
9 199 80| 48 17 16 17 485 188 138 174 29 h22
10 194 65 *44 186 16 17 494 174 133 149 30 26
11 156 67 40 16 15 19 476 164 133 133 29 26
12 164 70 38 16 15 22 455 154 123 119 28
13 149 70 34 16 15 ez 426 145 111 104 28
14 133 75 30| 15 15 24 409 140 106 91 29
15 127 75 28 16 15 26 385 136 129 81 33 24
a
16 119 78 26/ 16 16 30 366 133 202 74 32
17 113 79 24 *16 16 34 339 129 254 68 33
18 108 73 22 16 16 48 297 136 234 65 51
19 106 67 20 18 16 120 27s 156 191 64 49
20 101 63 19 16 *16 *280 254 15¢ 162 63 46 27
21 94 55 19 15 17 420 240 145 172 60 40 26
22 101 50 19 15 16 600 290 138 169 57 36 32
23 102 48 19 15 16 700 422 147 164 53 33 38
24 101 48 19 15| 16 750 489 264 227 48 30 37
25 99 48 19 15 16 773 506 358 443 44 29 35
26 97 48 18 15 16 691 455 409 S80 42 27 34
27 94 50 18 15 16 624 381 389 691 40 27 71
28 94 50| 18 15 16 *558 339 316 668 40 26 97
29 81 50 17, 15 - 506 301 250 580 42 az25s 95
30 87 50 17 15 - 468 279 202 494 38 a23 88
3 88 - 17 14 - 418 - 208 - 32 az22 -
Seoond- Per square | Runoff in
Month foot-days Meximum Minimum Mean mile inches
October.......................... 3,874 19 86 125 0.668 0.77
November 1,964 83| 48 65.5 350 .39
December 959 501 17 30.9 2165 .19
15 135 .722 9.78
14 16.0 .086 .10
14 15.7 .084 .09
16 235 1.26 1.45
240 375 2.01 2.24
129 205 1.10 1.26
106 255 1.36 1.52
. . 32 116 .620 W71
.. - . 22 30.8 L1865 .19
- 33.8 .181 .20
Water year 1945-46 ............ 45,854 773 14 126 .674 9.11

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basls of records for Dark River near Chilsholm.
h Computed from staff-gage reading.

Note.- Stage-discharge relatlon affected by lce Nov. 8-10, 12-15, Nov. 21 to Mar. 24.
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Dark River near Chlshoim, Minn.
Location.- Water-stage recorder, lat. 47°41'30", long. 92°49120", in SW: sec. 12, T.
GO N., R. 2,0 W., at highway l’midge 12% miles northeast of Chisholm.
Drainage area.- 54 square miles.

Records available.- August 1942 to September 1946.

Extremes.- Maximum daily discharge during year, 188 second-feet Mar. 24: maximum
s . H Zage
eTght, 2.81 feet Mar. 23 (affected by ice ; minimum dischar .8 -
Rz 6 (hape hossnt'1 g tertse y ) charge, 5.8 second-feet
1942-46: Maximum discharge, 346 second-feet May 14, 1944 (gage height, 3.88 feet);
minimum daily, 4.2 second-feet Feb. 11-22, 29, 1944; minimum-gage height observed,
0.92 foot Mar. 3-5, 1944.

Remarks.- Records good except those for perlods of lce effect of no gage-height record
whIch are falr. gag &h cord,

i)ischarge, in second~feet, water year October 1945 to September 1946

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 25 17 14 10 10 130 75 74 98 8.0 7.8
2 25 17 13 10 9.8 116 66 71 81 7.2 7.2
3 22 8| 13 10 a9.5 9.5 107 59 69 65 7.2 7.0
4 21 16 14 11 9.5 101 55 64 54 6.2 6.8
5 20 16 14 11 10 9.5 98 51 56 46 6.0 7.0
6 23 16 15 11 10 9.5 100 50 50 40 5.8 7.0
7 24 16 15 11 10 9.5 101 51| 46 46 26.0 7.0
8 27 16 16 10 9.5 9.5 106 49 45 42 28.0 7.0
9 30 16 16 10 9.5 9.5 107 45 41 39 210 a7.5
10 31 15| *16 10 9.0 10 110 43| 41 36 9.5 a8.0
11 30 15 16 9.5 8.5 10 111 49 40 32 8.8 a9.5
12 30 17 15 9.5 8.5 10 110 37 39 29 8.5 29.5
13 28 17 15 9.0 8.5 11 108 33 36 25 all a9.0
14 27 20 14 9.0 8.5 12 107 32| 33 23 a8.5
15 25 20 14 9.0 8.5 13 103 32| 41 28.5
al4
16 25 21 13 *9.5 9.0 15 98 30 51 |\ a20 8.0
17 24 18 12 9.5 9.5 20 92 29 60 7.2
18 23 16 12 9.5 10 20 88 31 64 alé 7.0
19 22 16 1n 9.5] #11 32 82 32) 60 19 a7.5
20 22 15 11 9.5 10 *50 77 32| 55 15 20 a8.0
21 21 15 10 9.5 10 75 70 33| 59 13 19 9.3
22 20 14 10 9.5 9.5| 140 86 32 56 17 10
23 19 14| 1o 9.0 9.5 | 150 108 40 56 16 12
24 19 4| 10 9.0 9.5| 188 122 68 68 14 12
25 18 14 10 29.5 | 186 135 77, 94 % alo 12 13
26 17 14 10 9.5| 178 135 104/ 100 11 13
27 17 14| 10 9.5} 170 121 115 108 12 28
28 17 14| 10 a8.0 49 160 11 119, 120 7.8 | all 32
29 17 4| 10 - 153 98 94/ 116 a9.0 | alo 34
30 17 114 9.5 - 146 86 75) 110 29.0 9.3 | 36
3 16 - 9.5 - 142 - 75 - 28.5 8.2 -
Second- Per square | Runoff in
Month foot-days Maximum Minimum Mean mile inches
00tobeT . .ot 702 31 16 0.419 0.48
November . 14 .294 .33
December 9.5 .231 .27
Calendar year 1945 8.0 .700 9.51
JBOUALY .« oottt 297.5 1 9.0 .178 .20
265.0 1 8.5 .175 .18
1,977.3 188 9.5 1.10 1.36
3,124 135 70 1.93 2.15
1,695 115 29 1.01 1.17
1,923 120 33 1.19 1.32
878.3 98 7.8 .524 .60
e seee .- 352.7 20 5.8 .211 N7
September................ ... ... 354.3 36 5.8 11.8 .219 .24
Water year 1945-46 -..........- 12,434.1 188 5.8 34,1 <631 8.54

* Winter discharge measurement made on this day.

a No gage-~height record; discharge computed on basls of records for Embarrass River at Embarrass.

Note.- Stage-discharge relation affected by 1lce Nov. 9, 10, 13-15, 17-26, Nov. 30 to Dec. 5, Dec. 9
to Jan. 4, Jan. 6 to Feb. 28, Mar. 3-11, 14, 18-23.

846681 0-49-9
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Big Fork River @t Big Falls, Minn.

Location.- Water-stage recorder, lat. 48°12', long. 93°48', in sec. 35, T. 155 N., R.
Z5W., at village of Big Falls, 700 feet downstream from falls and 0.3 mile downstream
from bridge on U. S. Highway 71.

Drainage area.- 1,460 square miles.
Records available.- August 1909 to December 1912, June 1928 to September 1946.
Average discharge.- 18 years (1928-46), 571 second-feet.

Extremes.- Maximum daily discharge during year, 4,200 second-feet Mar. 27; maximum gage
ReIght, 9.54 feet Mar. 26 (backwater from ice); minimum daily discharge, 100 second-
feet Jan. 31, Feb. 1, 2, 15-18, 24-28; minimum gage height, 2.92 feet Aug. 1.

1909-12, 1928-46: Maximum discharge observed, 13,000 seccnd-feet Apr. 26, 1937
(gage height, 15.12 feet, from high-water mark); minimum, 7 second-feet (regulated)
Aug. 7, 1939; minimum dally, 14 second-feet (regulated) Jan. 10, 1940.

Remarks:- Records good except those for periods of ice effect or no gage-height record,
T WRICH are fair. Flow partly regulated by power plant a quarter of a mile upstream.

Ratl table, water year 1945-46, except periods of ice effect
n%gage helight, in feet, and discharge, in second-feet)

2.9 20 4.3 780 6.0 2,180
3.1 172 4.8 975 6.5 2,680
3.4 305 5.0 1,280 7.0 3,180
4.0 610 5.5 1,720 8.0 4,270
Discharge, in second-feet, water year October 1945 to September 1946
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr., May June July Aug. Sept.
1 840 375 280 140 100 110 2,380 1,440 975 1,800 147 176
2 774 375 280 140 100 lz0| 2,180 | 1,360 | 1,360 1,540 147 164
3 704 360 260 140 110 130 2,180 1,280 1,360 1,280 151 155
4 638 280 *260 140 110 140( 2,090 | 1,280 ( 1,320 1,040 151 155
5 599 280 260 150 110 130 | 2,000 | 1,440 | 1,180 872 143 151
6 855 300 260 150 110 130 2,090 1,580 975 744 143 151
7 525 400 260 *1360 110 130 2,530 ] 1,720 872 648 147 147
8 530 400 260 120 110 130 3,390 1,760 780 577 176 143
9 550 340 260 120 120 130 3,940 1,620 726 540 178 143
10 560 280 240 130 120 140 4,050 1,490 670 510 168 143
11 560 260 240 130 *120 140 ( 3,940 1,360 643 460 151 147
12 525 300 220 120 110 150 3,610 1,200 594 420 138 151
13 510 300 200 110 110 160 3,180 1,120 560 380 138 151
14 480 300 200 110 100 180 2,980 1,080 545 345 147 155
15 465 280 200 120 100 180 2,780 1,080 560 310 168 155
16 440 300 180 120 100 190 2,580 1,080 810 278 185 151
17 430 300 180 120 100 200 2,380 1,040 1,580 260 233 147
18 425 300 180 120 100 *220 2,180 1,160 1,620 251 440 143
19 430 300 170 120 110 260 2,040 1,280 1,320 238 505 155
20 425 300 170 120 110 440 1,900 1,320 1,120 228 455 159
21 420 300 170 110 110 700 1,760 1,320 1,040 228 400 164
22 425 300 170 110 110 1,000 1,720 1,280 1,010 224 355 189
23 420 280 170 110 110 1,400 1,900 1,400 905 211 305 206
24 400 280 180 110 100 2,200 2,040 1,490 840 198 274 220
25 400 280 180 110 100 3,000 2,000 1,440 1,240 181 256 228
26 405 280 170 110 100 3,600 1,850 1,320 2,140 172 220 233
27 405 300 160 110 100 4,200 1,720 1,200 2,140 164 215 345
28 405 300 160 110 100 | *3,830 1,620 1,040 2,040 164 224 535
29 400 280 160 110 - 3,390 1,540 940 2,040 158 215 515
30 385 280 150 110 - 5,080 | 1,490 872 | 1,950 151 198 530
31 380 - 140 100 - 2,780 - 810 - 151 185 -
- Per square | Runoff in
Month tig‘gjggys Maximum | Minimum | Mean iy pinvy
October... e P 15,410 840 380 497 0.340 0.39
November .

January 3,750 150| 100 121 .083 .10
February e 3,000 120 100| 107 .073 .08
March..................... . 32,590 4,200 110| 1,051 .720 .83
April P . 72,040 4,050 1,490 2,401 1.64 1.84
May........oooiiiiiiiin, 39,802 1,760 810 1,284 .879 1.01
June . 34,895 2,140 545 1,163 797 .89
July. 14,720 1,800 151 475 .325 .37
Augnst . .... 6,956 505 138 224 153 .18
September....... 6,207 535 143 207 142 .16

Water year 1945-46 ............ 244,930 4,200 100 671 460 6.24

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 3 to Mar 27 (no gage-height recorq Dec. 12, 26,

27, 30, Jan, 4, 16-18, Jan. 30 to Feb. 1, Feb. 7, 8; tape-float gage readings used Dec. 13-15,
Feb. 15 to Mar. 15).
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Warroad Rvier near Warroad, Minn.
Location.- Chain gage, lat. 48°52100", long. 95°21¢20", in NEZ sec. 12, T. 162 N., R.
37 W., half a mile upstream from Bulldog Run and 2% miles south of Warroad.
Records available.- March to September 1946.
Extremes.- Maximum daily discharge during period, 480 second-feet Mar. 24; maximum gage
e observed, 7.54 feet Mar. 24 (backwater from ice); minimum discharge observed,
0.1 second-foot Aug. 7 (gage height, 1.68 feet).

Remarks.- Records good except those for periods of ice effect, shifting control, or no
—gage-helght record, which are falr. Gage read twice daily.

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

Day| oOct. Nov. Dec. Jan. Feb. Mar, Apr, May June July Aug. Sept
1 - 188 19 9.4 3.1 0.3 0.3
2 - 164 16 8.2 3.1 .3 .3
3 - 180 15 7.3 2.9 .3 .2
4 - 188 39 6.6 2.5 .2 .2
5 - 196 98 8.2 2.0 .2 .4
6 - 196 119 5.8 2.3 .2 .5
T - 225 112 5.7 8.2 .1 .5
8 - 225 91 5.2 6.0 .2 .5
S - 205 74 as.9 4.3 .2 .5

10 - 172 55 ad.6 6.2 2 .4

11 - 148 55 24,3 5.8 .2 .4

12 - 205 47 4.0 5.0 .2 4

13 - 112 44 3.7 4.0 .2 4

14 - 112 44 3.8 3.8 .2 4

15 - 126 64 3.4 3.0 .2 4

16 - 164 105 3.6 2.6 .3 3

17 - 156 91 3.3 2.4 4 .3

i8 110 140 80 3,1 2.4 4 .4

19 bis 188 80 2,9 2.0 "4 N

20 béd 91 74 2.8 1.7 3 1.2

21 b110 74 64 2.9 1.3 .3 1.6

22 b240 64 55 2.9 .9 .3 1.4

23 b360 55 44 2.6 T ] 1.1

*b480 47 39 2.6 .6 .2 1.0

25 480 37 32 3.8 5 .2 1.1

26 430 35 26 3.6 4 .2 1.5

460 30 23 3.0 4 .3 1.8

28 430 24 19 2.9 4 .3 1.8

29 340 23 15 2.9 4 4 1.8

30 279 21 12 3.6 .3 .3 1.8

31 a234 ~- 10 - 3 3 -

Second- Runoff in
Month foot—days Maximum Hinimum Mean acre-feet
October.

November.
December.........

Ty. - - -

March 18-31. 480 10 1,730
April.. . 3,791 225 21 7,520
May.. 1,661 119 10 3,290
June 129.4 9.4 2.8 257
July.. 79.3 8.2 .3 157
August. .. . . . . 8.1 4 .1 16
September..................... ..., e 23.6 1.8 .2 47
The period...eecuua . u.n. e e .. - - - - 19,020

a No gage-height record; discharge interpolated.
b Stage-discharge relation affected by ice.
Note.- Shifting-control method used June 1-8, June 12 to July 26.
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Bulldog Run near Warroad, Minn.
Locatlon. - Staff gage, lat. 48°51130", long. 95°20720", in SEL sec. 7, T. 162 N., R. 36
N ce-quarters of a mile upstream from mouth and 3 miles south of Warroad.

Records available.- March to September 1946.

Extremes.- Maximum daily discharge during period, 32 second-feet Mar. 22; maximum’gage
hReIght observed, 5.62 feet Mar. 20, 21 (backwater from ice); no flow on many days.

Remarks.- Records good except those for perigd of ice effect or those less than 10 second-
TeeT, which are fair. Gage read twice daily.

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 - 3.8 0.3 o

2 - 6.1 ! ]

3 - 9.6 .2 (o}

4 - 9.6 3.5 o]

5 - 9.8 9.0 0

6 - 11 12 <1

7 - 14 9.6 o1

8 - 15 7.6 [¢]

9 - 11 4.1 [}
10 - 6.9 2.6 [
11 - 5.3 2.1 .2
12 - 4.4 1.2 [}
13 - 3.6 N 0
14 - 9.0 -9 Q
15 - 8.3 3.0 [}
16 - 8.3 3.0 [¢]
17 - 5.6 1.7 o
18 - 4.5 1.4 0
19 - 3.9 1.4 0
20 bls 2.8 + 9 (o]
21 b26 1.8 o7 [}
22 b32 1.6 -4 o
23 b2s 1.1 « 3| o
24 *21 .9 .2 o]
25 19 .8 <1 o
26 1z 6 o] o
27 10 4 (4] o
28 8.3 .4 [o] o
29 7.4 .3 0 o
30 4.0 .3 0 o)
31 a3.8 - [o] 0

Second- Runoff in
Month foot-days Maximum Minimum Meoan acre~feot
October............
November.........
December.......

Calendar year .............. [

The periode..ceeeearccrcvnnirnennens ... - - - - 820
* 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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East Branch Warocad River near Warroad, Minn.
Location.~- Staff gage, lat. 48°51730", long. 95°18'40", in SELSEY: sec. 8, T. 162 N., R.
36 W., at highway bridge, 2 miles upstream from mouth and 3 miles south of Warroad.

Records available.- March to S:ptember 1946.

Extremes.- Maximum daily discharge during period, 206 second-feet Mar. 25-28; maximum gage
e observed, 7.85 feet Mar. 24, 25; no flow on many days.

Remarks.- Records good except those for periods of ice effect, shifting control, or no
gage-height record, which are fair. Gage read twice daily.

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 - 156 27 14 4.8 0 Q
2 - 146 27 11 4.1 0 o
3 - 146 24 9.9 3.2 0 o]
4 - 161 36 8.7 2.6 [¢] o}
5 - 166 77 8.6 2.2 o o
] - 166 104 a8.0 2.6 0 [
T - 181 124 a7.4 4.2 0 o]
8 - 18l 116 a6.7 4.7 0 o
9 - 176 96 a6.0 4.1 [+ o}
10 - 166 8o aS.4 3.2 0 [o]
1 - 151 7] as.8 2.8 0 0
12 - 132 68 4.2 2.8 o] [o]
13 - 120 63 3.6 2.6 0 o]
14 -~ 120 80 3.5 2.6 o o
15 - 128 7 3.5 3.5 o o
16 - 136 88 3.4 4.3 0 o
17 - 151 88 3.3 3.4 0 o
18 - 136 80 2.9 2.8 [} o
19 - 120 77 2.8 2.4 [ o
20 - 104 71 2.5 2.2 o] .1
21 p100 88 63 2.2 2.1 a.5 -3
22 110 80 §7 2.3 2.1 «8 .6
23 132 71 52 2.6 1.4 «5 1.0
24 177 63 46 2.7 .9 .2 1.3
25 206 54 44 3.1 .8 o 1.6
26 206 46 34 5.1 .5 [¢] 2.4
27 206 41 31 5.4 4 0 3.1
28 208 36 27 6.0 3 0 3.7
29 198 36 2z 7.1 .1 0 3.8
30 184 31 21 a6.5 [¢] [« 3.4
31 166 - 16 - o] (o} -
Month ffg‘t’fg:; s | Maximun | Minimm Mean aR: ::f gei':
Ootober. ...
November
December
Calendar year  ..............c.i0...ann
January. . . - - - - -
February. .. . - - = - -
PPN 1.891 206 1loo 172 3,750
3,489 181 31 116 6,920
1,870 124 16 80.3 3,710
163.2 14 2.2 5.44 324
13.7| 4.8 2.38 146
2.0 .8 Q .06 4.0
21. 3] 3.8 o .71 42
B e T - - - - 14,900

a No gage-height record; discharge computed on basis of records for Warroad River near Warroad.
b Stage-discharge relation affected by ice.
Note.- Shifting-control method used Mar. 23 to Apr. 7.
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Rainy Lake at Ranier, Minn.
(International gaging station)

Location.~ Staff gage, lat. 48°37', long. 93°21', in sec. 30, T. 71 N., R. 23 W., near fish

atchery at Ranier.

Records avallable.- January 1910 tou September 1917 and October 1934 to September 1946 in
Teports of Gsclogical Survey. August 1911 to September 1946 in reports ¢f Dominion
Water and Power Bureau, Departmsnt of Mines and Resourcee, Canada.

Extremss.- 1910-17, 1934-46: Maximum elevation observed, 1,112.51 feet June 8, 1916;

T minimum observed, 1,101.26 feet Apr. 17, 1923, Apr. 2, 1930.

Cooperation.- This station is one of the international gaging stations maintained by Canada

“under agreement with the United States.

Elevation, in feet, 1945-48

Oct. 31 7.97 Jan. 31 7.86 Apr. 30  8.32 July 31 7.87
Nov. 30 8.39 Feb. 28 7.22 May 31 7.97 Aug. 31  7.97
Dec, 31 8.35 Mar. 31 7.17 June 30 8.22 Sept.30 7.58

Note.-~ Gage read dal.y. Add 1,100 feet to obtain elevation above mean
sea level.

Pelican Lake at Orr, Minn.

Location.- Staff gage, lat. 48°02!', long. 92°50', in sec. 13, T. 64 N., R. 20 W., on
concrete dam and bridge at outlet, 1 mile south of Orr. Datum of gage is 1,283.93
feet above mean sea level, adjustment of 1912.

Records available.- May 1938 to September 1946 (fragmentary).

Extremes.- 1998-46: Maximum gage height observed, 5.83 feet June 18, 1944; minimum ob-
Served, 3.00 feet Sept. 1, 2, 1946. .
Remarks.- Lake level artificially regulated by concrete dam (identification number 16-4)
WIith nine 5-foot bays permitting a 5-foot contrél by stop logs. Datum of gage 1s at

top of concrete apron of dam.

Gage height, in feet, 1945-46

Nov. 10 3,60 Apr. 30 3.80 July 28 3.30
Dec. 8 3.54 May 31 3.50 Aug. 10 3.20
Apr. 1 3.40 June 30 3.50 Sept .30 3.40

Note .- Readings other than those shown above were
made.

Kabetogama Lake near Ray, Minn.

Location.- Chain gage and staff gage, lat. 48°27!, long, 93°03!, in SE{SEL sec. 21, T. 69
TR, 21 W., at State forest ranger's station, 8 miles northeast of Ray. Datum of gage

is 1,105.24 feet above mean sea level, adjustment of 1912. Gage readings have been
reduced to elevations abcve mean sea level.

Records available.- October 1933 to September 1946 (incomplete).

Extremes. - 1933-46: Maximum elevation observed, 1,121.70 feet May 20, 1938; minimum ob-

— served, 1,106.77 feet Feb. 18, 1937.

Remarks.- Lake level avtificlally regulated by dam (identification number 16-6) at Kettle
Falls at outlet of Namakan Lake. L.

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division of

T ForEStTy.

Elevation, 1n feet, 1945-46 .

Oct. 31 16.18 Jan, 1 11.51 Mar. 30 11.04 June 29 19.08
Nov. 4 15.77 31 10.28 Apr. 30 l6.64 July 30 18.94
Dec. 4 13.04 Feb. 28 9.50 May 30 18.92 Aug, 30 18.04

Sept.30 18.52

Note.- Add 1,100 feet to obtain elevation above mean sea level. Readings
other than those shown above were obtained.

MISSISSIPPI RIVER MAIN STEM

Bemid ji Lake at Bemidji -

Location.- Staff gage, lat. 47°28', long. 94°52', in sec, 16, T. 146 N., R. 33 W., on

T Tailway bridge in Bemidji between Lake Irving and Bemidji Lake. Datum of gage is
1,330.0 feet above mean sea level, adjastment of 1912; gage readings have been reduced
to elevations above msan sea level,

Records available.- April 1940 to September 1946.

Extremes.- 1940-48: Maximum elevation observed, 1,341.65 feet June 14, 15, 1943; minimum
observed, 1,338.85 feet Apr. 8, 1944.

Elevatlon, in feet, 1945-46

Oct. 31 40.15 Jan. 2 40.10 Apr. 30 40,70 June 22 40,60
Nov. 28 40.15 Feb. 2 40.00 May 31 40.82 15  40.30
Dec. 27 40.10 Mar. 30  40.00

Note.- Add 1,300.00 feet to obtain elevatlon above mean sea level. Readlngs
other than those shown above were obtalned.
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Winnibigoshish Reservoir near Deer River, Minn.

Location.- Staff gage, lat. 47°25'42", long. 94°03'00", in sec. 25, T. 146 N., R. 87 W.,
am on Mississippl River, 1 mile northwest of Little Winnibigoshlsh Lake and

14 miles northwest of town of Deer River.

sea level, adjustment of 1912.

Drainage area.- 1,442 square miles.

Datum of gage is 1,289.47 feet above mean

Records available.- October 1941 to September 1946; December 1884 to September 1941 in

es o

~ Paul offlce of Corps of Engineers, War Department.

Extremes.- Maximum gage height cbserved during year, 9.78 feet July 10, 11; minimum
observed, 7.88 feet Mar. 17.

1884-1946:
foot Oct. 20, 1931.

Maximum gage height observed, 14.42 feet July 31, 1905; minimum, 0.69

Remarks.- Reservoir is formed by concrete and timber dam; storage began in 1884; dam

~completed in 1884.

allowable stage, and 14.2 feet, maximum allowable stage.

feet.
feet.

Gage read daily at 6 a.m. and 6 p.m.

Cooperation.- Records furnished by Corps of Engineers, War Department, in terms of second-

Capacity, 653,580 acre-feet between gage heights 6.0 feet, minimum

Dead storage, 314,360 acre-

Normal operating capacity, 416,270 acre-feet between gage helghts 6.0 and 12.0
Water is used to benefit navigation on Mississippi River below Minneapolis.

To0t-days and converted to acre-feet by Geological Survey.

Monthly gage height and contents, water year October 1945 to September 1946

Change in contents

Jan.
Peb.
Mar.

July
Aug.
Sept.

Water year 1945-46

Gage height Contents
during month
%feet)f (acre-feet) (acre-feet )
8.3%5 456,710 -

8.25 450,170 ~-6,540
8.23 448,860 -1,310
.30 453,460 +4,600
- - -212,970
8.26 450,820 ~2,640
8.08 439,040 -11,780
8.14 442,950 +3,910
9.15 509,240 +66,290
9.35 522,370 +13,130
9.77 549,940 +27,570
9.45 528,950 ~20,990
8.90 492,830 -36,120
8.39 459,350 -33,480
- - +2,640

t Gage height at 6 p.m.
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Mississippi River at Winnibigoshish Dam, near Deer River, Mimm.

Location.- Staff gage, lat. 47°25'42", long. 94°03'00", in SWi sec. 25, T. 146 N., R. 27
., In headwater and tailwater of Winnibigoshish Dam, 1 mile northwest of Little
Winnibigoshish Lake and 14 miles northwest of town of Deer River. Datum of gages 1s
1,289.47 feet above mean sea level, adjustment of 1912.

. Drainage area.- 1,442 square miles.

Records available.- October 1941 to September 1946; December 1884 to September 1941 in
IIes o . Paul office of Corps of Engineers, War Department.

Extremes.- Maximum daily discharge during year, 1,035 second-feet May 21; minimum daily,
97 second-feet Apr. 15, 16.
1941-46: Maximum daily discharge, 1,706 second-feet Mar. 3, 1945; minimum daily,
1 second-foot June 27, 1942, June 20, 1944,
Maximum discharge recorded, 4,370 second-feet in August 1905.

Remarks.- Daily discharge is computed on basis of modified weir formula and corrected to
conform with discharge measurements, the head being determined from twice-daily
readings of headwater and taillwater gages. Flow completely regulated by Winnibigoshish
Reservoir (see preceding page).

Cooperation.- Records furnished by Corps of Engineers, War Department, St. Paul.

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

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 505 491 303 429 521 614 127 413 1,005 333 505 498
2 524 531 303 429 521 618 113 407 1,021 320 512 508
3 485 524 303 429 510 604 107 415 1,021 308 52 489
4 503 507 303 429 498 594 111 423 1,005 306 500 492
5 498 484 303 429 s 599 108 430 153 313 477 500
6 516 475 303 407 521 599 100 414 153 308 496 510
7 518 508 307 397 506 599 105 404 753 313 503 475
8 524 557 311 397 497 586 107 411 787 318 489 490
] 503 366 307 397 497 620 107 402 748 313 479 516

10 493 319 307 392 497 606 107 419 748 322 501 528

11 503 319 307 392 491 602 104 408 768 332 510 519

12 505 318 311 382 608 588 1186 399 833 318 501 497

13 483 338 311 392 608 608 104 411 831 322 484 483
14 S00 334 311 389 603 602 112 967 325 313 479 503

15 511 311 307 401 598 583 97 988 319 285 506 493

16 498 303 316 401 612 388 97 9862 342 285 501 504

17 500 303 316 401 602 374 100 949 348 283 493 486

18 511 303 316 401 603 414 112 958 276 304 510 493

19 592 303 311 401 609 414 115 964 278 304 501 548

20 525 303 316 401 605 419 217 958 284 327 505 522

21 511 310 316 406 807 421 391 1,035 284 322 512 505

22 511 317 316 406 617 413 410 1,013 289 310 491 534
23 498 317 316 4086 [:{ex) 413 403 1,013 278 314 504 52

24 500 314 307 392 618 413 411 1,016 289 305 504 500

25 550 314 315 389 614 417 418 1,022 337 311 487 505

26 513 314 315 389 809 115 400 1,005 298 294 468 483
27 471 317 310 510 614 117 400 1,005 314 298 513 505
28 505 307 315 505 814 122 411 999 325 305 503 505
29 510 307 315 505 - 113 428 989 301 321 495 496
30 489 301 315 505 - 103 405 1,009 310 311 510 502
31 518 - 315 510 - 128 - 984 - 283 506 -

AdJjusted for change in
NMonth Observed gg::gﬁt;n reservoir contents
on g :
Second— 5 (equivalent Per square|Runoff in
foot-days Waximom |Minimum| Mean second-feeti Hean mile inches
15,771 592 471 509 -108 403 0.279 0.32
11,016 557 301 .27
9,627 316 303
339,840 1,708 165
13,029 510 389 .30
15,902 €18 491 .2
13,811 620 103 .41
6,343 428 97 1.03
23,192 1,025 399 W17
16,223 1,021 276 .78
9,605 333 283 -.02
15,468 523 468 ~-.07

September, .. 15,118 548 475 504 -562 -.04

Water year 1945-4€ . 165,105 1,035 97 450 +4 456 .318 4.32

Note.~ Negative filgures 1indicate that evaporation and seepage from reservolr exceedel 'nflow.
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Mississippi River near Deer River, Minn.

Location.- Staff pgaye, lat. 47°15‘10"1 long. 93°48', in NELNWL sec. 35, T. 144 N., R, 25
-, at Day's Highlanding Bridge, 55 miles scuth of Deer River and 20 miles downstream
from Leech Lake River. Auxiliary staff gage at Collinge bridge 73 miles downstream.
Datum of both gages is 1,264.31 feet above mean sea level, adjustment of 1918.

Drainage area.- 3,190 square miles.
Records available.- February 1945 to September 1946.

Extremes.- 1945: Maximum daily discharge during period February to September, 4,200
Second-feet Mar. 17-19; maximum gage height observed, 14.86 feet Mar. 17 (backwater from
ice); minimum daily discharge, 1,120 second-feet Aug. 30; minimum gage height observed,
9.70 feet June 11-14.

1945-46: Maximnm daily discharge during water year, 2,040 second-feet Mar. 26;
maximum zage height observed. 12.02 feet Mar. £2; minimum daily discharge, 654 second-
feet Apr. 21; minimum gage height observed, 9,50 feet July 27.

Remarks .- Records good except those for periods of ice effect or shifting control, which
are rair. Discharge except for periods of ice effect computed by using fall as de-
termined by twice-daily readings of auxiliary staff as a rfactor.

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

Discharge, in second-feet, 1945-46

1945
Day Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 2,800 2,800 3,460 1,720 1,450 1,370 1,430 1,160
2 2,800 2,800 3,430 1,800 1,510 1,380 1,440 1,170
3 2,800 2,800 3,200 1,830 1,390 1,360 1,370 1,180
4 2,800 2,800 3,080 1,890 1,430 1,340 1,350 1,150
5 2,800 2,800 3,020 1,910 1,440 1,440 1,360 1,190
6 2,600 2,800| 2,870 2,020| 1,450| 1,440 1,370 | 1,200
7 2,600 2,800 3,000 1,960 1,430 1,410 1,360 1,210
8 2,600 2,800 2,890 1,840 1,350 1,400 1,270 1,220
9 2,600 2,800 2,830 1,880 1,340 1,410 1,260 1,260
10 2,800 2,800| 2,830 1,930 1,290 | 1,360 ( 1,280 | 1,260
11 2,800 2,800 2,800 1,960 1,180 [* 1,340 1,270 1,270
12 2,800 3,000 2,800 1,900 1,240 1,380 1,250 1,360
13 *2,800) 3,000| 2,770| 1,870| 1,250 | 1,320 | 1,280 | 1,370
14 2,800 3,200 2,700 1,870 1,260 1,220 1,310 1,430
15 2,800 3,400 2,700 1,840 1,320 1,420 1,280 1,440
16 2,800 | 3,800 2,760 | 1,820 | 1,340 | 1,410 | 1,280.( 1,410
17 2,600 4,200 2,830 1,790 1,370 1,420 1,230 1,450
18 2,600 4,200 2,760 1,750 | 1,370 | 1,400 | 1,230 | 1,490
19 2,600 | 4,200| 2,380 | 1,730 | 1,450 | 1,440 | 1,200 | 1,610
20 2,800 4,000 2,200 1,710 1,460 1,450 1,250 1,610

21 2,800 | *4,000 | 2,020 1,700 | 1,430 | 1,420 | 1,170 | 1,610
2 2,800 | 4,000| 1,870 1,710 | 1,460 | 1,390 | 1,160 | 1,660
23 z2,800| 3,800| 1,810} 1,720 | 1,480 | 1,3%0 | 1,170 | 1,680
24 2,800 3,800 1,770 1,730 | 1,480 | 1,390 | 1,160 | 1,700
25 2,800 | 3,800} 1,560 1,730 | 1,480 | 1,330 | 1,160 | 1,760
26
28
29
30

2,800 | 3,790 | 1,540 | 1,710 1,440 | 1,290 | 1,150 | 1,730
2,800 | 3,720 | 1,540 1,600 | 1,460 | 1,360 | 1,160 | 1,730
2,800 | 3,630 | 1,580 1,520 | 1,410 | 1,400 { 1,160 | 1,750
- 3,600 | 1,610 | 1,540 | 1,440 | 1,400 | 1,150 | 1,730
- 3,560 | 1,680 | 1,460 | 1,440 | 1,400 | 1,120 | 1,620
31 - 3,500 - - -

1,450 1,410 | 1,170

* Winter discharge measurement made on this day.

Note.- Fall-stage-discharge relation affected by ice Feb. 1 to Mar. 25, Mar. 29, 31, Apr. 14, 1S5
énosgage-height record Feb. 1-12, 14-18). Shifting-control method used May 10 to July 26, Aug. 13
o Sept. 30.




Discharge, 1n second-feet, of Mississippl River near Deer River,
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Minn., 1945-46-~Continued

1945-46
Day] Oot. Nov. Dec Jan. Feb Mar. Apr. May June July Aug. Sept.
1 1,630 1,040 950 850 300 950 1,310 911 1,380 1,120 790 941
2 1,600 947 900 850 800 1,000 1,350 911 1,430 1,050 743 930
3 1,520 959 900 850 800 1,000 1,610 830 1,440 972 725 952
4 1,500 959 900 *8EO 800 1,100 1,490 911 1,210 982 735 952
5 1,460 923 950 900 850 1,100 1,380 889 1,510 982 725 952
6 1,440 935 950 900 800 1,100 1,280 300 1,560 933 772 988
T 1,450 897 950 850 *800 1,100 1,390 911 1,710 1,050 865 819
8 1,420 897 50 850 800 1,100 1,370 865 1,710 1,020 &65 953
9! 1,380 850 900 850 85G { 1,100 1,370 865( 1,5%0¢ 1,010 886 921
10 1,320 850 900 850 850 1,100 1,410 807 1,370 1,010 886 988
11 1,330 800 850 850 850 1,100 1,440 824 1,610 1,090 845 1,000
12 1,350 850 850 850 850 | *1,100 1,370 846 1,580 1,040 816 1,020
13 1,280 900 350 850 850 1,200 1,360 889 1,530 1,040 834 1,010
4 1,270 900 850 800 850 1,200 1,220 997 1,480 1,01¢ 911 1,050
15 1,240 850 850 800 850 1,200 1,140 947 1,460 1,000 942 1,050
16 1,230 900 850 850 850 | 1,200 963 209 1,480 930 942 1,080
17 1,230 $00 850 350 900 1,200 8867 1,040 1,460 876 963 1,110
18 1,130 900 850 850 900 1,300 988 1,160 1,470 919 1,030 1,160
19 1,050 900 850 850 950 1,300 883 1,160 1,420 1,030 1,030 1,240
20 1,130 900 850 850 950 1,400 702 1,170 1,380 1,050 1,030 1,210
21 1,190 900 850 850 950 1,400 654 1,050 1,080 905 1,040 1,380
22 1,120 900 800 850 850 1,500 776 99! 1,190 946 1,040 1,460
23 1,090 900 350 3850 950 1,600 877 1,100 1,100 368 1,020 1,370
24 1,080 950 B850 850 950 1,600 900 1,250 1,130 768 1,020 1,490
25 984 950 850 850 950 1,800 935 1,130 1,130 777 1,010 1,460
26 937 950 85C 850 950 2,040 1,010 1,150 1,140 732 1,000 1,470
27 1,050 950 850 850 950 | 1,710 947 1,180 1,230 715} 1,010 1,330
28| 1,010 950 850 850 900 1,460 924 1,290 1,210 759 1,010 1,280
29 997 *9E0 850 850 - 1,560 924 1,320| 1,150 868 1,000{ 1,270
30 872 950 850 850 - 1,480 899 1,330 1,160 935 1,000 1,240
31 1,010 - 850 300 - 1,450 - 1,380 - 905 941 -

* Winter discharge measurement made on thls day.
Note.- Fall-stage-discharge relatlon affected by ice Nov. 9 to Mar. 25.

used Oct, 1-18,

Monthly discharge, in é%cond-feet, 1945-46

Shifting-control method

Month

October
November
December

Calendar year

Janual .
February 194%.

Water year
October 1945
Novembsr. .....
December......

Calendar year

January 1946

Second- 5 Per square| Runoff in
foot-days | Maximum | Minimun Mean mile inches
om e e T S R R

77,000 2,800 2,600 2,750
105,000 4,20G 2,800 3,387
74,290 3,460 1,540 2,476
54,830 2,020 1,450 1,771
41,840 1,510 1,180 1,395
43,090 1,450 1,290 1,390
38,800 1,440 1,120 1,252
43,380 1,760 1,150 1,446
38,450 1,630 972 1,240
27,407 1,040 800 914
27,050 950 800 873

_________ e L e
""" B
26,300 900 800 848
24,500 950 800 . 875
40,450 2,040 850 1,308
33,839 1,610 554 1,128
31,897 1,380 807 1,029
41,800 1,710 1,080 1,393
29,292 1,120 715 945
28,426 1,040 725 917
34,176 1,490 919 1,139
383,587 2,040 654 1,051 0.329 4.48




MISSISSIPPI RIVER MAIN STEM 127
Pokegama Reservoir near Grand Raplds. Minn.

Location.- Staff gage, lat. 47°14117", long. 93°35'52", in NEiNEY sec. 23, R, 26 W., T.
5 N.7 1in Pooles Arm of Pokegama Reservolr cn Mississippl River, 2 mlles west of
Grind Rapids. Datum of gage is 1,264.89 feet above mean sea level, adjustment of

2.

Drainage area.- 3,265 square miles.

Records available.- October 1941 to September 1946; September 1884 to September 1941 in
T€S O . Paul office of Corps of Englneers, War Department.

Extremes.- Maximum gage helght observed during year, 11.00 feet Mar. 31; minimum observed,
. eet Sept. 27.
1941-46: Maximum gage height observed, 12.91 feet Mar. 30, 1945; minimum observed
5.99 feet Apr. 3, 1942,
9312aximum gage helght observed, 13.50 feet May 8, 1897; minimum, 4.12 feet Sept. 30,

Remarks.- Reservoir 1s formed by natural lakes controlled by concrete dam; storage began
n 1884; original timber dam completed in 1884, replaced by present structure in
1888-89. Capacity, 102,290 acre-feet between gage helghts 6.0 feet, minimum allowable
stage, and 12.0 feet. maximum operating stage., Dead storage, 18,370 acre-feet.
Normal operating capacity, 59,230 acre-feet between gage heights 6.0 and 10.0 feet,
normal maximum operating gage height. Water is used to benefit navigation below
Minneapolis. Gage read at 10-day intervals.

Cooperation.- Records furnished by Corps of Engineers, War Department, in terms of
second-foot-days and converted to acre-feet by Geological Survey.

Monthly gage helght and contents, water year October 1945 to September 1946
Change in contents

Gage height Contents during month
Date (reet)+ (acre-feet) (ac?ﬁ—feet)
68,030 -
66,030 -2,000
60,540 -5,490

53,080

44,350 -15,890

Water year 1945-46.... - - -23,680

+ Gage usually read at 10-day intervals.
e Computed from headwater gage readings.
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Mississippl River at Grand Raplds, Minn.

o 2%
Location.- Water-stage recorder, lat, 47°14'00", long. 93°31'50", in SWiNWE sec. 21, T.
~, R. 25 W., in turbine ﬁit of Blandin Paper Co. in Grand Rapilds, and 2.6 miles
upstream from Prairie River.
Drainage area.- 3,370 square miles.
Recora% avallable.- October 1944 to September 1946; October 1941 to September 1944,
ttalT gages 1n headwater and tallwater of Pokegama Dam 2 miles upstream; September
1883 to September 1941 in flles of St. Paul office of Corps of Engineers, War
Department.
Extreges.- Maximum daily discharge during year, 2,260 second-feet Apr. 9-11 (gage helght,
B8B83 Teet); minimum, 29 second-feet May 12 (gage height, 1.64 feet).
1941-46: Maximum dally discharge, 4,070 second-feet Apr. 16, 1945; maximum gage
helght, 9.63 feet Apr. 2, 1945 (backwater from Prairie River); minimum discharge, that
of May 12, 1946,
Maximum discharge observed, 5,250 second-feet in September 1905.
Remarks.- Records good except those for periods of ice effect, or for partly estimated
or no gage-helght record, which are fair. Flow completely regulated by Pokegama
Reservoir (see preceding page).

Cooperdtion. - Records at Pokegama

Ratin%g

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

1.6 26 5.2 572 5.5 1,780
1.8 44 3.5 728 6.0 1,930
2.0 66 4.0 1,020 6.4 2,080
2.2 125 4.5 1,320 6.8 2,260
2.7 340 5.0 1,560

table, water year 1945-46, except periods of 1ce effect
age height, in feet, and discharge, in second-feet)

Dam furnished by the Corps of Engineers, War Department.

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 1,740| 1,510| 1,170} f1,240| 1,200| 1,000| al,700| 1,420 1,560 813 2950 1,320
2| 1,740| 1,510 £813 91 850| 1,200( 21,800 1,140 | 1,430 842 | a1,000 900
3| 1,740 1,460{ al,200| 1,170 1,100/ 1,300 2,120 900 | 1,510 900 { ag%00 | al,000
4| 1,840| 1,130| al,100| *1,200| al,000| 1,300| £2,160| 1,460 | 1,460 871 448 | - 900
5{ 1,840| £1,420] 21,100 871 ag00| 1,300 a2,200 | a1,400| 1,560 842 962 1,140
6| 1,840| al,3c0| 1,260 896] *1,100] 1,200| 22,200 | a1,400 | 1,740 842 736 990
7| 1,490f al,200} 1,110| 1,110 1,000( 1,300| 22,100 | f1,380| 1,810 £457 2950 842
g| 1,780 ai,400f 1,140 a950( 1,100| 1,400 a2,200( 1,380 { 1,840 |al1,400 ag0o | 1,110
9| 1,740} al,400| £1,320| a1,000{ 1,100| 1,200| f2,260| 1,460 | 1,840 |al,600 930 842
10| 1,600| al,200| a1,200| a1,100| 1,200{ 1,300| 2,260| 1,320 1,870 |£1,560 930 1,110
11| 1,740| al,100| 21,000| a1,100| 1,000| 1,200{ 2,260| 1,200| 1,240 | 1,380 768- 990
12| 1,8lo| 1,240} 1,200 2900 750 | ¥1,100| 2,160 916 | 1,560 | 1,420 774 1,200
13| 1,640} 1,200| 1,300| al,000| 1,000| a1,200| 22,000 1,460 1,300 | 1,170 842 1,200
14 1,360{ 1,200 1,200{ a1,000{ 1,100( 21,400 {21,900 1,960 | 1,380 |al,400 a900 | 1,050
15 1,640/ 1,260} 1,000 1,200| 1,200} a1,300|al,900| 2,000 | 1,560 |al,500 2900 871
16| 1,890 1,200 £1,200 950| 1,200 a1,400 | £1,960 | 1,960 | 1,640 |al,400 | f1,020 1,080
17| 1,510 1,170| a1,100 900] 1,100/ 21,500} 1,840} 1,900 923 | 1,050 ) 1,170 | 1,110
18| 1,600| 1,430 950 950 | 1,000| a1,400( 1,930 1,960 1,320 |a1,400 | 1,220 1,380
19| 1,600 1,080| 1,200 900 a900| 1,600| 2,040 | 1,960 | 1,640 |al,500 875 1,740
20| 1,600 1,420} 1,200 1,100| a1,000| 1,690| 2,000 | 2,000 |2al,800 | 1,510 | 1,080 1,780
21| 1,420{ 1,380} 1,000 900 | a1,100| 1,640| 1,900 | 1,960 [a1,600 [a1,000 960 1,700
22| 1,460 1,260| 1,000/ £1,100| al,100| 1,460| 2,080 | 1,460 |a1,700 |a1,500 | 1,050 1,810
23| 1,560 1,560( £1,200| 1,100 al,000| £1,460| 2,160 | 1,420 |al,700 |al,400 930 1,690
24| 1,200{ 1,460 al,100 813 | 21,100 | a1,500 | 2,040 | 1,510 |a1,800 |a1,400 [ 1,140 1,640
25| 1,460 1,460 2900 900 | £1,100 | 21,500 ( 2,000 [ 1,510 [ f1,780 (al,300 | 1,180 1,740
26 960 1,240| al,100| 1,000| 1,000/ fi,260| 2,000 | 1,360 [ 1,780 |a1,100 682 1,740
27 900| 1,200 a1,200| 1,200 1,000 | al,000| 1,870 | 1,380 | 1,810 [a1,100 990 1,690
281 1,420 960 | a1,100 900 | 1,100 2800 | 1,380 | 1,560 | 1,840 |al,000 [ 1,140 1,560
29| £1,560| 1,170} a1,000 | £1,100 - 2900 | 1,420 | 1,560 | 1,050 |ai,000 871 1,320
30| 21,400| 1,170 a1,100 850 - al,100 [ 1,460 [ 1,260 900 2900 960 1,560
31| 1,200 - al,200 850 - a1,600 - 1,460 - |a1,000 960 -
Second- Per square | Runoff in
Month foot—days | Maximum | Minimum | Mean mile inches
October ... 48,080 1,840 900 1,551 - -
November . 38,690 1,560 960 1,290 - -
December . . 34,663 1,320 813 1,118 - -
717,143 4,070 750 1,965 0.583 7.90
31,166 1,240 813 1,008 - -
29,300 1,200 750 1,046 - -
40,510 1,690 800 1,307 - -
59,300 2,280 1,380 1,977 - -
47,016 2,000 900 1,517 - -
46,943 1,870 900 1,565 - -
36,557 1,600 457 1,179 - -
29,178 1,220 448 941 - -
39,005 1,810 842 1,300 - -
Water year 1945-46 ............ 480,408 2,260 448 1,316 -39 5.29

* Winter discharge measurement made on this day.
a No gage-height record; discharge computed on basis of unpublished records of Mississippi River
at Pokegama Dam as furnished by Corps of Engineers, War Department.
f Computed on basis of partly estimated gage-height record.
Note.- Stage-discharge relation affected by ice Dec. 12-16, 18-23, Jan. 15-23, Jan. 26 to Feb. 3,

Feb. 6-18, PFeb.

25 to Mar.

i2.
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Mississippl River below Sandy River, near Libby, Minn.

Location.- Water-stage recorder, lat. 46°47', long. 93°20', 1n sec. 25, T. 50 N., R. 24
., 0 feet downstream from Sandy River and three-quarters of a mile northwest of
Libby. Datum of gage is 1,204.55 feet above mean sea level, adjustment of 1912

Drainage area.- 5,060 square miles.
Records avallable.- April 1930 to September 1946.
Average discharge.- 16 years, 1,490 second-feet.

Extremes.- Maximum daily discharge during year, 4,850 second-feet Apr. 9; maximum gage
height, 1}.16 feet Apr. 9; minimum discharge, 791 second-feet Aug. 6 (gage height,
3.24 feet).

1930-46: Maximum discharge, 8,000 second-feet May 13, 1938 (gage height, 15.43
feet); minimum, 83 second-feet Nov. 16, 1936 (gage height, 1.44 feet).

Remarks.- Records good except those for periods of ice effect or no gage-helght record,
which are falr. Flow regulated by power plants and Winniblgoshish, Leech, Pokegama,
and Sandy Lakes, which are Government reservoirs.

Rating table, water year 1944-45, except period of ice effect
gage helght, in feet, and discharge, in second-feet

3.2 768 7.0 2,720
3.6 960 8.0 3,240
4.0 1,160 §.0 3,760
4.8 1,580 10.0 4,300
5.0 2,200 11.2 4,950

Discharge, in second-feet, water year QOctober 1845 to September 1946

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,930 2,040 1,500 1,300 1,100 1,400| 3,600 3,080 | 3,660 3,190 1,040, 1,060
2| 2,880 1,890 1,500| 1,300| £1,200| 1,400| 3,920} 2,930 | 3,710| 2,560 1,080/ 1,190
3 2,880 1,890 1,500 ({f*1,300 1,200 1,500| 4,190 2,880 3,710 2,620 1,06 1,180
4] 2,820 1,880y 1,500| 1,200 1,300| 1,600| 4,350| 2,820| 3,710} 3,030 1,010 1,010
5 2,770 1,780 1,400 1,100| *1,200 1,500 | 4,460 2,820 3,660 3,240 1,119 835
6 2,770 1,680| ‘1,500 1,200 1,200 1,500| ¢,620 2,770} 3,710 3,240 862 950
T 2,820 1,780 1,500 1,100 1,100 1,600| 4,790 2,870 3,810 3,180 960{ 1,110
8 2,820 1,800 1,500 1,000 1,000 1,600 | 4,840 2,620 | 3,920 3,080 1,110 1,080
9 2,670 1,900 1,600 1,000 1,100 1,600 4,950 2,560 3,820 3,030 1,210[ 1,010

10 2,720| 1,800 1,500 1,110| 1,100 1,500 4,900 2,510 | 3,920 3,240 1,210 1,140

11| 2,720| 1,680 1,400| £1,200| 1,200 1,500| 4,900 2,460 | 3,760 | 3,340 1,160 1,160
12{ 2,670{ 1,890| 1,400| 1,200{ 1,200| 1,500| 4,790} 2,360 3,660 | 3,340 | 1,080/ 1,160

13 2,720 2,100 1,400 1,100 1,200 1,400 | 4,750 2,250 [ 3,340 3,030 862| 1,160
14 2,720 2,000 1,400 1,200 £1,200 1,500 4,730 2,250 | 3,290 2,350 985 1,240
15 2,620 1,800 1,400 1,200 £1,300 1,600 4,730| 2,510 3,030 2,150 835 1,240
16 2,460 1,780 1,500 1,200 1,200 1,800 4,620 2,820 | 2,920 2,100 910f 1,110
17 2,510 1,940 1,400 1,100 1,300 2,200 | 4,570} 2,980 ( 3,140 2,100 860/ 1,060

18 2,560 1,900 1,400 1,000\ 1,300! 2,600| 4,730 | 2,980 | 3,240 { 2,150 1,140t 1,080
1¢ 2,510 1,900 1,500 1,000| 1,200 2,600| 4,680 | 2,930 | 3,240 | 2,300 1,210 1,160
20 2,510 1,800| 1,400 1,100} 1,100| 2,800| 4,680 | 2,980 | 3,240 | 2,250 835 1,470

21| 2,460| 1,700| 1,400| 1,100| 1,100|*3,000| 4,680 | 3,030 | 3,340 | 2,200 985] 1,890
22| 2,300 1,900| 1,500| 1,200 | f1,200| 3,400 | 4,730 | 3,030 | 3,340 | 2,100 | 1,140| 2,100
23| 2,100{ 1,900| 1,400| 1,200| 1,200{ 4,000 | 4,730 { 2,980 | 3,340 | 1,890 | 1,290 2,150
24| =2,100{ 1,800| 1,400} 1,200| 1,300( 4,180| 4,790 | 5,080 | 3,290 | 1,730 | 1,370 2,150
25| 2,100| 1,800| 1,500| 1,100| 1,400 | 4,080 | 4,840 | 3,290 | 3,400 | 1,780 | 1,370 1,990

26| 1,990 1,900 | 1,500 950 1,400 3,980 | 4,680 | 3,340 | 3,600 1,730 1,470( 1,840
27 1,940| 1,900 1,400| 1,000 1,400 | 4,300 | 4,080 | 3,180 | 3,760 | 1,420 1,080{ 1,990
28| 1,780| 1,800( 1,400 1,200 1,300 | 3,870{ 3,810 | 3,030 | 3,920 1,350 1,080| 2,040
29| 1,840 1,600 1,500 1,300 - 3,240 | 3,660 | 3,400 | 4,080 | 1,250 1,180 2,040
301 1,990 1,600} 1,500 1,300 - 3,240 3,340 ) 3,550 | 3,760 | 1,200 1,110f 1,990

31 2,040 1,400 1,200 3,340 3,710 £1,110 1,010

Second- Per square | Runoff in

Month foot-days Maximum Minimum Mean mile inches
October. .. 76,720 2,475 0.489 0.56
November . . 55,140 1,838 .36 .41
45,100 1,455 .288 .33
1,108,630 3,038 .600 _ §.14
35,650 1,150 .227 .26
34,000 1,214 .240 .25
75,340 2,430 .480 .55
135,180 4,506 .891 .99
89,810 2,897 .573 .65
106,430 3,548 .701 .78
73,300 3,340 1,110 2,365 .487 .54
33,924 1,470 86z 1,094 .2186 +25
September. .. 42,805 2,150 935 1,427 .282 .31
Water year 1945-45 .... 803,399 4,950 852 2,201 .435 5.89

* Winter discharge measurement made on this day.
£ Computed on basis of partly estimated gage-height record.
Note.- Stage-discharge relatlon affected by ice Nov. 8-10, 13-15, Nov. 18 to Mar. 23 (no gage-height
rezori i?2.14510, Feb. 15-21; discharge computed on basls of records for statlon at Grand Rapids
and a kin).
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Mississippi River at Aitkin, Minn.

Location.- Staff gage, lat. 46°321'30", long. 93°42'20", in W% sec. 24, T. 47 N., R. 27
W., at highway bridge at north edge of Aitkin. Datum of gage is 1,185372 feet above
mean sea level, adjustment of 1912.

Drainage area.- 6,140 square miles.
Records available.- March 1945 to September 1946.
Extremes.- Maximum discharge during year, 6,680 second-feet Apr. 10 (gage height, 11.15

eet); minimum discharge observed, 1,140 second-feet Aug. 16-18, Sept. 2, 3, 6-9
(gage height, 0.80 foot).
1945-46: Maximum discharge, 9,220 second-feet Mar. 26, 1945 (gage helght, 14.51
feet), from discharge measurement; minimum observed, that of Aug. 16-18, Sept. 2, 3,
6-9, 1946.

Remarks.- Records good except those for period of ice effect, which are fair.
Cooperation.~ Gage-height record furnished by Corps of Engineers, War Department.

Rating table, water year 1945-468, except period of ice effect
(gage height, in feet, and discharge, in second-feet)

0.8 1,140 4.4 2,840 8.5 4,900
1.4 1,420 5.5 3,390 10.0 5,900
2.4 1,890 8.5 3,890 11.2 6,680
3.4 2,360 7.5 4,420
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 4,090 2,310 1,600 1,400 1,400| 4,920 4,140 5,340 6,480 1,420 1,230
2 4,040 2,310 1,600 1,400 1,500| 5,040 3,890 5,280 6,160 1,420 1,140
3 3,990 2,310 1,800 1,400 1,500| 5,280 3,640 5,160 5,520 1,370 1,140
4 3,890 2,220 1,900 1,500 1,400 1,800 5,520 3,540 5,100 5,160 1,370 1,230
5 3,790 2,170 1,400 1,500} *1,700! 5,770 3,440 4,920 5,160 1,230 1,230
[3 3,640 2,120 1,400 1,500 1,700} 5,900 3,440 4,740 5,280 1,230 1,140
T 3,640 2,030 1,800 1,400 1,400 1,600} 5,180 3,390 5,100 5,400 1,230 1,140
8 3,590 2,030 1,900 1,400 1,400 1,800 6,360 3,340 5,520 5,280 1,180 1,140
9 3,540 2,000 1,800 1,400 1,400 1,600] 6,550 | 3,440 5,580 5,040 1,180 1,140
10 3,390] 2,000 1,900 1,400 1,300 1,800 6,620 3,440 5,840 4,800 1,230 1,180
11 3,290 1,900 1,800 1,400| 1,300 1,800 6,620 3,240 6,280 4,690 1,230 1,230
12 3,290 1,940 1,800 1,500 1,300 1,600 6,620 2,940 6,360 4,690 1,280 1,280
13 3,190 2,200 1,800 1,500 1,300 1,700} 6,620 2,820 6,220 4,580 1,280 1,330
14 3,190 2,200 1,800 1,500 1,400 1,900 6,550 2,790 5,900 4,250 1,230 1,330
15 3,19¢ »200 1,800 1,500 1,400 2,000 6,420 2,740 5,640 3,890 1,180 1,420
16 3,140 2,460 1,800 1,500 1,400 2,400 ] 6,290 2,650 5,400 3,440 1,140 1,510
7 2,990 2,500 1,800 1,400 1,400 2,800 5,160 2,890 5,180 3,090 1,140 1,420
18( =2,940| 2,400| 1,800 *1,400| 1,500| 3,000| 6,030 { 3,340 | 5,040 | 2,890 1,140 1,230
19 2,940 2,400 1,300 1,400 1,600 3,200] 5,900 3,440 4,980 2,890 1,180 1,230
20 2,940 2,200 1,800 1,400 1,800 3,400 5,770 3,440 4,860 2,890 1,280 1,230
21 2,890 2,200 *1,800 1,400 1,560 3,600 | 5,700 3,490 4,800 2,890 1,280 1,420
22 2,890 2,200 1,800 1,400 1,500 4,000 [ 5,640 3,540 4,740 2,890 1,230 1,840
23 2,790 2,200 1,800 1,500 1,500 4,800 | 5,580 3,640 4,690 2,840 1,180 2,170
244 2,600| 2,200| 1,800| 1,500| 1,500 6,000| 5,580 | 3,990 | 4,640 | 2,940 1,230 2,310
25| 2,500| 2,200| 1,800| 1,400| 1,500 | 6,420 | 5,580 | 4,640 | 5,100 | 2,460 1,370| ,2,360
26 2,460 2,000 1,900 1,400 1,400 6,620 5,580 5,040 5,400 2,270 1,470 2,310
27 2,410 2,000 1,800 1,300 1,400 6,420 | 5,400 5,220 5,700 2,170 1,880 2,220
28| 2,350 2,000 1,700| 1,300 1,400| 6,100 | 5,160 | 5,280 | 5,770 | 2,080 1,470 2,270
29 2,220 2,000 1,700 1,400 - 5,640 | 4,800 5,160 8,220 1,940 1,230 2,410
30| 2,170| 2,000] 1,800} 1,400 - 5,160 | 4,470 | 5,220 | 6,550 | 1,700 1,230| 2,270
31 2,170 - 1,700 1,400 - 4,920 - 5,340 - 1,510 1,280 -
Second- : : Per square | Runoff in
Month foot-days Maximum | Minimum Mean mile inches
October.............. 96,160 4,090 2,170 ,102 0.505 0.58
November . 65,000 2,600 1,800 2,167 .353 .39
December.......... 56,70 ~ 1,700 1,828 298 .34
Calendar year - - - - - -
JANUATY v« ovvv e 44,600 1,600 1,300 1,439 .234 .27
February . PPN 40,000 1,600 1,300 1,429 .233 .24
Hargh. 98,880 6,620 1,400 3,190 .520 .80
Apri 174,580 6,620 4,470 5,820 .948 1.06
May .. 115,620 5,340 2,650 3,762 513 W71
June. .. 162,040 6,550 4,540 5,401 .880 .98
July.. 117,270 6,480 1,510 3,783 616 .71
August ... .. 39,570 1,850 1,140 1,276 .208 .24
September...... 46,500 2,410 1,140 1,550 252 .28
Water year 1945-46 ............ 1,057,930 6,620 1,140 2,898 .472 6.40
* Winter discharge measurement made on this day. .
Note.- Stage-dlscharge relation affected by ice Nov. 9-11, 13-15, Nov. 17 to Mar. 24 (nc gage-height

record Dec. 1-6; discharge computed on basis of records from station near Libby).
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Mississippi River near Royalton, Minn.

Location.- Lat. 45°52', long. 94°22', in lct 2, sec. 20, T. 39 N., R. 32 W., at plant
nnesota Power & Light Co., 5 miles northwest of Royalton and 5 mlles downstream
from Swan River.

Drainage area.- 11,600 square miles.
Records available.- March 1924 to September 1946.
Average discharge.- 22 years, 3,239 second-feet.
Extremes.- Maximum daily d*scharge during year, 19,600 second-feet July 1; minimum
ally, 1,980 second-feet Sept
1924- 46 Maximum daily discharge 24,000 second-feet Apr. 5, 1943; minimum daily,
254 second-feet Nov. 25, 1936

Remarks.- Records good except those above 4,200 second-feet, which are fair. Flow regu-
~ Iated by Government reservoirs on headwaters.

Cooperation.- Records collected by Minnesota Power & Light Co., under general supervision
of Geological Survey in comnection with a Federal Power Commisslon preject.

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 6,400 3,55 4,180 2,880 2,210 2,590| 9,020| s&,800{ 6,690 19,600\ 4,010{ 2,500
2 6,640 3,480 3,930 2,950 2,330 2,580/ 9,260| 6,440 6,410| 13,100| 3,540 1,980
3 6,340 3,500 3,180 2,820, 2,460 2,720/ 8,810 5,810 6,200! 17,300{ 3,520! 2,250
4 6,120 3,460 3,250, 2,790 2,300 2,660, 8,030 5,280 8,530] 15,300 3,450 2,370
5 6,280 3,240 3,500 2,740 2,460 2,890 8,780 5,180 6,3b0| 14,800 2,850 2,520
6 5,840 3,480 4,140 2,730 2,390 2,660 8,740 5,130 6,160} 13,100 2,750 2,820
7| 95,680 3,410 3,610 2,300 2,390 2,890 8,940{ 5,300/ 6,080¢{ 13,000| 2,720| 2,670
8 5, 16| 3,520 3,910 2,820 2,350 2,760 9,540 5,050 6,630| 13,700 2,820 2,630
9 5,340, 3,230, 2,750, 2,510, 2,460 2,690 9,870 5,050| 6,980] 12,600| 2,730 2,300

10 5,260 2,670 2,070 2,630 2,530 2,750 11,200 4,940 7,570} 13,800 2,570 2,930

11§ s,e20| 2,700| 3,020| 2,520| 2,260 2,720 10,200/ 4,810| 8,190| 12,800| 2,480| 3,100
12f 5,070 3,200 3,260 2,520{ 2,320| 3,050 9,890 4,330| 8,170| 11,700| 2,500 2,790
13| 4,980 4,050 3,260| 2,670| 2,400{ 2,750 9,680 4,220 8,380| 10,800| 2,570| 3,140
14| 4,550 3,710 2,960] 2,430] 2,320| 3,210| 9,600| 4,470| 7,910| 10,300| 2,540| 3,040
15| 4,390 3,770, 2,980 2,610| 2,390{ 4,210| 9,590| 4,370 7,840| 9,850 2,670| 2,990

16| 4,950 4,010 3,020 2,760 2,420 4,640( 9,160! 4,430! 7,720y 8,780, 2,540| 2,790
17| 4,860 4,680 2,820 2,440 2,450| 6,100{ 9,130| 4,380 6,920| 8,290 2,410| 2,840
18 4,420 4,660{ 2,950 2,580f 2,370{ 6,930/ 9,500 4,400 7,020 7,570 2,730 2,690
191 4,510, 3,430 2,870 2,580 2,460 7,450| 8,560| 4,940| 6,800 6,930| 2,330; 2,930
20| 4,340 3,340 2,970, 2,330 2,660\ 8,620| 8,300 4,880| 7,020| 7,340| 2,500 2,840

21 4,370 3,480 2,790 2,410 2,640 11,200 8,160 5,280 8,210 7,340 2,640| 2,800
22 4,040 2,630 2,860] 2,410 2,480 12,300| 8,450 4,860 7,100 6,940} 2,550 2,810
23 4,270, 2,030} 2,930 2,690 2,620| 10,800| 8,560 5,410 7,310 3,860} 2,580 3,180
24 4,180 2,320 2,840 2,520 2,420{ 10,800| 8,260 5,850 7,380 5,390 | 2,450 3,760
25 4,000 2,550 2,950 2,150 2,360 10,800 7,760 6,720 9,160 5,420 2,500 4,070

26 3,780 2,820{ 2,820{ 2,430 2,400! 11,300 7,760 6,810 9,570 5,850 2,400 4,070
27 4,000 3,860 2,730 2,420 2,480 11,300 7,760 7,350 11,800 5,140 | 2,830 4,330
28 3,820 3,720 3,080 2,260\ 2,620/ 11,800{ 7,650 7,390 13,800| 4,840| 2,810 4,210

20 3,660 3,820f 3,080 2,280 - 11,200 7,2s50{ 7,340} 15,200 4,600! 2,860} 4,200

30 3,470 3,940 3,000 2,140 - 10,500 7,360 6,760 19, 100 4,420 2,560 4,370
21 3,270 - 2,930 2,290 - 9,700 - 6,510 4,360 2,800 -
Month rﬁ:gfg:;s Maximum Minimum Mean Pe rmsﬂ:a" R“f: cfhfs: n

October . 148,999 6,640 3,270 4,806 0.414] 0.48
November 102,040 4,680 2,030 3,401 .293 .3

December 96,660) 4,180 2,070 3,118 269 .31

2,066,400} 2,030 5,661 488 6.64

78,530) 2,950 2,140 2,535 .219 .25

67,950 2,660 2,210 2,427 .209 .22

198,480 12,300 2,530 €,403 .52 .64

264,750 11,200 7,250 8,825 L761 .85

170,620 7,390 4,220 5,504 474 .55

251,290 19,100 6,080 R,37€ 72 .81

307,820 19,600 4,360 9,323 .855 .99

85,410 4,010 2,330 2,755 .237 .27

91,920 4,370 1,980 3,064 .264 .28

1,864,320 19,600 1,980 5,108 .44C 5.99
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Mississippi River at Elk River, Mina.

L4
Location.- Water-stage recorder, lat. 45°18', long. 93°34', in SE} sec. 34, T. 33 N., R.
_ fourth principal meridian, in town of Elk River, 2,500 feet downstream from Elk
River. Datum of gage is 847.92 feet above mean sea level, adjustment of 1912.

Drainage area.- 14,500 square miles.
Records available.- July 1915 to September 1946,
Average discharge.- 31 years, 4,724 second-feet.
Extremes.- Maximum discharge duripg year, 28,500 second-feet July 3 (gage height, 10.78
Teet); minimﬁm discharge, 2,020 second-feet Sept. 3 (gage height, 2.71 feet).
1915-46: 'Maximum discharge, 37,700 second-feet Apr. 6, 1943 (gage height, 12.63
feet); minimum, 278 second-feet Nov. 15, 1933. .
Remarks.- Records good except those for period of ice effect, which are fair. Flow partly

Tegulated by six Government reservoirs on headwaters; total usable capacity, 1,640,610
acre-feet; total normal operating capacity, 948,900 acre-feet.

Ratin% table, water year 1945-46, except perlod of ice effect
gage height, in feet, and discharge, in second-feet)

2.9 2,340 4.8 6,700 7.5 15,200
3.3 3,010 5.2 7,910 8.0 17,000
3.5 3,400 5.6 9,180 9.0 20,700
3.7 3,830 6.0 10,400 10.0 24,900
4.0 4,550 6.5 12,000 10.5 27,100
4.4 5,580 7.0

13,600

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

g
o
a
o+

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

8,530| 4,180[ 4,800| 3,200| 3,200| 3,000| 14,300 9,150 9,460| 24,900 s5,320| 3,200
8,530| 4,680 5,000 3,200{ 3,200{ 3,200 13,600 8,840 9,460{ 26,200 4,930| 3,100
8,530| 4,180| 4,800| 3,400| 3,200| 3,400{ 13,300 8,220, 8,840| 27,100{ S5,060| 2,420
8,220| 4,180| 4,000| 3,400/ 3,200| 3,400} 13,000 7,450 8,220| 24,000| ¢,930{ 3,100
3,830| *3,800| 3,400] 3,200 3,800] 12,000{ 6,850 8,530 21,100{ 3,940| 3,200

7,910} 4,180/ 4,400 3,400{ 3,200| 3,600{ 13,000] 6,560] 8,220{ 18,800! 4,420] 3,300
7,450| 4,180| 4,600 3,200| 3,200| 3,600| 13,000 6,700 8,220{ 18,400 3,610| 3,610
7,150{ 4,180| 4,400\ 3,200| 3,200| 3,800( 13,600! 6,700 7,910, 18,400 3,610| 3,500
6,130{ 4,060{ 4,000( 3,000/ 3,200( 3,800| 13,600{ 6,410( 8,840( 18,800| 3,720| 3,720
10 6,850| 4,300| 3,400| 3,400| 3,200 3,800 13,600 6,560 10,100{ 18,400| 3,830 3,720

WOIO GBGN-
~
-
pe
=3
o

11 6,410 3,300 3,200| 3,400| 3,200 4,000( 13,600 5,990} 10,700| 17,600 3,720f 3,610
12 6,270 3,610| 3,400 3,200| 3,200| 4,800 13,600 5,99 10,700! 17,000| 2,920 4,060
13 5,720 4,060; 3,600, 3,000{ 3,200{ 6,500{( 13,300{ 5,580( 11,000 15,900; 3,720( 4,060
14 5,990| 4,800 3,800| 3,200 3,200 8,000| 13,000] §5,320{ 11,000 14,900| 3,300] 3,830
15 5,580| 4,550| 3,600| 3,200| 3,200{ 9,000| 13,000| 5,720| 10,700| 13,900 3,400| 4,060

16| 4,800| 4,550| 3,600| 3,000 3,200| 1C,000| 12,300{ 5,580| 10,700| 14,600 3,810 3,610
17| 5,720| 4,800| 3,600| 3,000| 3,000{ 12,000| 12,300 5,450 9,770 9,770| 3,400] 3,940
18| 5,450| 5,720 3,800| 3,200| 3,000| 13,000( 12,000] 5,320| 9,150| 11,400| 3,400 3,830
19} 5,190| 5,190| 3,600| 3,2001 3,000 15,000| 12,000| 5,320 9,460| 10,100} 2,920| 3,830
20§ 5,720/ 4,300! 3,600/ 3,200\ 3,000| 16,000! 11,700| 5,850 9,460| 9,770, 3,400 3,830

21| 4,930| 4,000| 3,400| *3,000| 3,000| 17,300| 11,000| 6,130| 9,460| 9,770{ 3,400| 3,830
22 5,190| 3,400( 3,400{ 3,000( 3,000{ 18,400 11,000( 6,560{ 9,770 9,770 3,400 3,610
23| 4,680{ 2,600{ 3,400 3,000 3,000 |*20,300| 11,400| 6,850| 9,460| 9,150 3,300| 3,400
24 4,800 3,000 3,400 3,000 3,000 19,100 11,000/ 8,220] 10,100 9,150 3,400 3,940
25 4,930 3,200| 3,600 3,200| 3,000| 19,100{ 10,700 8,840| 11,000| 7,450| 3,300{ 4,680

26 4,800} 3,400| 3,400] 3,000 *3,000| 18,800| 10,700| 10,100| 13,300{ 7,300{ 2,660} 5,190
27 4,930} 3,800{ 3,800 3,000| 3,000 18,400 10,400( 9,460( 14,300| 7,600 3,400| 5,190
28 4,800{ 4,200] 3,600( 3,000| 3,000/ 18,400| 10,100| 10,100| 16,300 6,700{ 3,610| 5,320

29{ 3,940| 4,800( 3,400f 3,200 - 18,000{ 9,770( 10,400| 18,803 5,990 3,400{ 5,060
30| 4,550 4,800! 3,600 3,200 - 17,000 | 9,150/ 10,100| 21,500| 6,410 3,500| 4,800
31| 4,060 - 3,600| 3,200 - 15,600 - 9,150 - 5,850 3,400 -
Second~ Per sqnare | Runoff in
Month foot-days Maximum Minimum Mean mile inches
October. ... 185,520 8,530 3,940 5,985 0.413 0.48
November 123,830 5,720 2,600 4,128 .285 .32
December 117,600 5,000 3,200 3,794 .262 .30
2,691,690 28,000 2,600 7,375 .509 6.92
98, 200 3,400 3,000 3,168 .218 .25
87,200 3,200 3,000 3,114 .215 .22
333,700 20, 300 3,000 10,760 .742 .86
355,020 14,300 9,150 12,170 .839 .94
225,470 10,400 5,320 7,873 .502 .58
324,430 21,500 7,910 10,810 .746 .83
436,180 27,100 5,850 14,070 .970 1.12
113,930 5,320 2,660 3,875 '.253 .29
116,550 5,320 2,420 3,885 . 268 .30
Water year 1945-46 ............ 2,527,630 27,100 2,420 6,925 .478 6,49

* Winter discharge measurement made on this day.
Note. - Stage-dischirge relation affected by ice Nov. 21 to Mar. 20,
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Mississippi River near Anoka, Minn.

Location.- Water-stage recorder, lat. 45°07'36", long. 93°17'48", in SWi sec. 12, T. 119
., K. 21 W., half a mile downstream from Coon Creek, 1% miles downstream from hydro-
electric plant of Northern States Power Co. at Coon Rapids, and 6+ miles downstream
from Anoka. Datum of gage is 805.02 feet above mean sea level, adjustment of 1912.

Drainage area.- 19,100 square miles.

Records available.- June 1931 to September 1946.

Average discharge.- 15 years, 5,746 second-feet.

Extremes (regulated).- Maximum discharge during year, 30,100 second-feet July 3; maximum
Zage helght, 12.70 feet Mar. 20 (backwater from ice); minimum Jischarge, 2,680 second-
feet Sept. 3 (gage height, 1.79 feet).

1931-46: Maximum discharge, 47,000 second-feet Apr. 6, 1943 (gage height, 14.11
feet); minimum, 586 second-feet Sept. 13, 1934 (gage height, 0.37 foot).

Remarks.- Records excellent except those for periodg of ice effect, which are good. Flow
partly regulated by Government reservoirs on headwaters and power plants above station.

Rating table, water year 1945-46, except perlods of ice effect
n%gage height, in feet, and discharge, in second-feet)

1.8 2,680 6.0 14,300
3.2 5,720 7.5 19,600
4.0 7,980 0.0 29,300
5.0 11,000

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

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

Day|
1 0,700 5,230 5,850 4,200| 3,800| 3,800| 18,900/ 10,700} 11,300| 26,500 6,250 3,840
2| 10,400 5,470 5,850 4,400! 3,400f 4,000| 17,400/ 10,100| 11,300| 27,700 5,720| 3,940
3| 10,400f 5,470 5,500| 4,400 3,800} 4,000|%*17,400| 9,450} 10,400{ 29,300 5,800| 3,310
4 9,750 5,230 3,000 4,600| 4,000f 4,200| 16,700{ 8,850 9,780| 26,300f 5,600{ 3,420
5 9,450, 5,000 5,000 4,800 3,400| 4,200| 15,600 8,270| 10,100 23,700 5,000 3,940
6 9,480 5,230| *5,350 4,600 3,400| 4,200| 18,400 7,980{ 9,780| 20,700| 4,890 4,040
7 8,850 5,120 5,980 4,400 3,800] 4,400{ 16,000 7,980{ 9,750{ 20,000 4,570| 4,150
8 8,860 5,120( 6,000( 4,200 3,800 4,400( 16,400 7,690 9,150 19,600 4,460 4,360
9 7,690 5,120 5,000( 3,600{ 3,800{ 4,600/ 17,200( 7,690( 9,750 20,000/ 4,460 4,570
10 7,980 5,000 3,200 4,400 4,000 4,600] 16,700 7,690{ 11,300| 19,600 4,570| 4,570
11 7,400{ 4,680 3,200 4,400{ 4,000| 4,600| 16,400 7,980| 12,900| 18,900| 4,570 4,570
12 7,690 4,880, 3,200| 4,000 3,400| 5,000| 16,700{ 6,820{ 12,900{ 17,800 3,940| 5,000
13 7,110f 5,000 4,000| 4,000| 3,600/ 5,500} 16,000, 6,820 12,900 17,100| 4,150| 4,830
14 7,260f 5,980 5,000( 4,400| 3,800| 6,500{ 15,300 6,390 12,900 16,000| 4,150 4,890

15 7,260 5,850| . 4,600 4,000/ 3,800 7,500| 15,300, 6,680 12,900/ 14,600{ 3,940| 5,000

16 5,720 5,720 4,200/ 4,000| 3,600/ 9,000 15,000, 6,680 12,600 15,600{ 4,360| 4,460
17 6,960 6,120 3,800, 3,s800{ 3,800} 12,000 13,900 6,680 11,600{ 11,300/ 4,150| 4,570
i8 6,680 6,960| 4,200 3,800{ 3,800{ 15,000f 14,600{ 6,390/ 11,000 12,000| 4,040( 4,680
19 6,390| 6,68C{ 4,400 4,000( 3,800/ 18,000| 14,300, 6,530( 11,000 11,300| 3,840 4,680
20 6,680 5,720 4,400/ 4,000| 3,500| 19,000| 13,600 6,680 11,000{ 10,400( 4,150| 4,680

21 6,120 5,230 4,200| *4,400| 3,800 20,000| 12,900/ 6,680 11,300{ 10,400 3,940 4,680
22 6,530 4,000| 4,800| 4,200/ 4,000| 21,000| 12,900/ 7,630} 11,600 10,400| 4,260 4,570
23 5,600/ 2,800| 4,000| 3,800f 4,200 22,000 13,300 7,980 11,000 9,752 3,940 4,570
24 5,880 3,200{ 4,200{ 3,800; 3,800(%¥22,000| 12,600/ 9,1850{ 11,600 9,750| 4,040| 4,460
25 5,980 3,800{ 4,200| 3,400 3,800 23,000{ 12,600, 10,700| 13,300 8,850 4,040 5,000

26 5,850 4,000/ 4,200f{ 3,600/ 3,800 23,000j 12,300] 12,000| 15,600 7,400} 3,620{ 5,850
27 5,850/ 4,200f 4,600| 3,400} *3,600| 23,000 12,000( 11,300 17,100 8,270| 3,940 5,980
28 5,980 5,000| 4,400 3,400| 3,800| 23,700 12,600 12,300\ 18,500 7,400 4,150| 5,980
§g 5,350 6,250] 4,400 3,400 - 23,400( 11,300 12,300{ 20,700 6,960 4,260 5,850

5,350 5,720 4,400 3,600 - 22,200| 10,400 12,300 23,003 7,110| 4,040 5,470
31| 5,120 - 4,600 3,400 - 20,700 - 11, 300 - 6,680 4,260 -
Second— Per square | Runoff in
Month foot—days Maximum Minimum Mean mile inches
Qotober..................couuun. 225,960 10,700 5,120 7,289 0,382 0.44
November..... . 153,580 6,960 2,800 5,119 .268 .30
December..... 141,730 6,000 3,200 4,572 .239 .28
Calendar year 1945 ..., ........ 3,319,790 38,100 2,800 9,095 .476 6.47
January ... 124,200 4,800 3,400 4,008 .210 .24
February . . 105,000 4,200 3,400 3,750 .196 .20
388,500 23,700 3,800 12,530 .656 .76
441,600 18,900 10,400 14,720 L771 .86
267,750 12,300 6,390 8,637 .452 .52
377,950 23,000 9,150 12,600 660 .74
471,970 29,300 6,680 15,220 .797 .92
ceas 136,900 6,250 3,620 4,416 .231 .27
September....... 139,970 5,980 3,310 4,666 .244 .27
Water year 1945-46 ......... .| 2,975,110 23,300 2,800 8,151 427 5.80

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 22-27, Dec. 3-5, Dec. 8 to Mar. 7.

846681 O -~ 49 - 10
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Mississippi River at St. Paul, Minn.

Location.- Water-stage recorder, lat. 44°56'40", long. 93°05'20", in NE} sec. 6, T. 28
N., K. 22 W., in St. Paul, 6 miles downstream from Minnesota River. Datum of gage
is 684.16 feet above mean sea level, adjustment of 1912. Auxiliary water-stage
recorder, in SE% sec. 22, T.-28 N., R. 22 W., in South St. Paul, 7 miles downstream,
at same datum.

Drainage area.- 36,800 sgvare miles.

ReSUrds available.- March 1887 to September lvda.

Average discharge.- 54 years (1892-1946), 9,278 second-feet (adjusted for diversion).
EXtremes.- Maximum discharge during year, 41,000 second-féet Mar. 23, 24; maximum gage
€ , 10.89 feet Mar. 24; minimum daily discharge, 3,110 second-feet Dec. 11.
1887-1946: Maximum discharge, 80,800 second-feet Apr. 6, 1897 (gage height, 18.0

feet); minimum daily, 632 second-feet Aug. 26, 1934.
Maximum discharge known, 107,000 second-feet Apr. 29, 1881 (gage height, 19.7 feet,
currected), determined by Corys of Engineers, War Department.

Remarks.- Records good. Flow partly regulated by Government reservoirs on headwaters
and by power plants. Stage-discharge relation affected most of year by backwater from
Hastings Dam. Beginning July 20, 1938, sewage from Minneapolis and St. Paul, which
formerly entered above station, was diverted to a sewage-disposal plant, thence to
river below station. Figures of deily discharge do not include this diversion.

Cooperation.- Records of Mississippi River at Twin City Lock and Dam computed and fur-
nished by Ford Motor Co. Gage readings at South St. Paul and on outside staff gage
at St. Paul furnished by Corps of Engineers, War Department.

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

Da; Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1{ 12,100| 5,680 6,300 | g4,420 | 3,810 | 6,070 | 35,800 | 14,800 | 19,200/ 32,000 8,680 4,230
2| 10,900 | 5,640 6,370 *g4,590{ 3,530 | 6,840 | 34,100 | 14,300 | 18,800| 34,100 6,540 4,350
3| 11,500 | 4,810 g6,530| 4,660 | 3,800.| 7,170 | 33,200 | 13,300 { 17,900/ 35,800 7,500 4,350
4{ 11,100| 5,880 g5,630 | ¢,630 | 4,090 | 8,080 | 32,000 | 12,600 | 16,300 35,300 6,990] 4,310
5| 10,600} 5,700 | g5,450 | 5,060| 4,070 9,070 | 31,600 | 11,900 | g15,600 32,800| 6,870 5,060
6| 10,500 5,520 | g5,750 4,910 3,720 | 10,100 | 30,800 | 11,400 | £15,600| 29,600 6,280 4,840
7| 10,200 | 5,790 6,000 3,640 4,030 | 11,400 | 30,800 | 11,000 | 14,300| 27,600 6,540 4,500
8| 9,510( 5,230| 6,340 4,260 4,010 | 12,70 | 30,400 | 11,600 | 13,400/ 26,000 5,920/ 5,190
9| 9,240 5,610 g5,310| 3,940 | 4,220 | 12,700 | 30,400 | 10,700 | 13,200, 25,400 5,550 5,770

10| 8,920 5,880 | 3,820 | 4,410 4,310 | 13,000 | 30,000 | 10,500 | 15,700/ 25,000/ 5,690 5,000

11| 8,760| 5,700| g3,110| 4,620 4,370 | 13,200 | 29,600 | 10,700 | 17,300| 23,700| 5,660, 5,520
121 8,920| 5,360 23,400 4,280 | 3,750 | 12,700 | 29,300 | 9,990 | 16,400| 23,100{ §5,570| 6,240
13| 8,630 4,450| 4,030 | g4,070 3,720 | 15,000 | 28,100 | 9,770 | 16,000 21,800/ 5,710 7,130
14| 8,230 6,090 5,150 | g4,420 | 4,120 | 16,700 | 27,200 | 8,670 | 16,000/ 20,800 5,460| 7,260
15| 8,460 6,530 4,890 g4,110| 4,070 | 19,300 | 26,200 | 8,240 | 16,300, 18,600 5,410 7,070

16| 7,560| 6,120| 4,280 | g4,290 | 4,210 | 19,800 | 25,500 | 8,550 | 15,600/ 18,600 5,620| 6,810
17| 7,690| 5,990| 4,180 g3,930 | 4,200 | 22,500 | 24,300 | 8,500 | 15,200\ 16,700 5,830 6,480
18{ 7,290| 6,640| 4,300 | g4,120 | 4,230 | 25,100 | 23,400 { 8,630 | 15,100/ 14,000/ 5,120/ 6,730
19| 6,650 7,130| 4,470| 4,180 | 4,280 | 28,300 | 22,700 | 8,250 | 16,000/ 14,500/ 5,130 6,900
20| 7,010| 6,660 4,540 4,150 4,060 | 32,800 | 21,800 | 8,240 | 16,900 12,700| 5,440 6,730

21| 6,920| 5,950 4,480 | 4,410| 4,320 | 36,600 | 20,800} 8,800 ( 17,700{ 13,400 5,250 6,260
22| 6,980 4,450 | 4,330| 4,420 4,430 | 38,800 | 20,100 | 9,350 | 19,000 13,200/ 5,560 6,510
23| 6,700| g3,370| 4,380 | 4,180 | 4,810 | 41,000 | 19,800 { 11,000 | 19,200, 12,300, 4,870 5,880
24( 6,600| g3,310| 4,330 3,680 | g4,840 | 41,000 | 19,400 | 11,900 | 20,500 12,300 4,970 5,540
25| 7,620 g3,920| 4,550 | 3,390 | £5,220 | 40,600 | 18,800 | 14,100 | 22,100/ 11,100/ 4,910, 6,260

26 6,220 (*g4,420 4,390 3,990 | h5,470 | 40,600 | 18,100 | 15,600 | 23,300 10,600 4,730, 6,830
27| 6,260] 4,640 4,420 3,390 | £5,880 | 40,100 | 17,500 | 16,900 26,000 9,600, 4,550 7,320
28| 6,320] 5,210| 4,790 3,580 { h5,860 | 40,100 | 17,100 | 17,800 27,100, 9,820{ 4,820{ 7,020
29| 5,700 6,600 | 4,650 3,800 - 38,800 | 16,400 | 19,300 | 28,500 9,220, 5,030, 6,640
30 5,730 6,470 4,560 3,580 38,800 | 15,400 | 19,600 | 29,600 8,890, 4,310 6,590

31| 5,600 85,270 3,640 - 37,500 19,400 - 8, 700 4,110
Observed Diversion Adjusted for diversion
Month (irean
Second— _ Per square/ Runoff in
fooidays| Haximun |Minimm| Mean |second-feet)t] joan mile inches
October. . 254,420 12,100 5,600 8,207 175 8,382 0.228
November. .. 164,750 7,130 3,310 5,492 172 5,664 .154
December...... 150,000 6,530 3,110 4,839 162 5,001 «136
4,840,840 | 52,900 3,110 13,260 192 13,452 +366
128,550 5,060 3,390 4,147 175 4,322 117
121,430 5,880 3,530 4,337 184 4,521 123
736,430 | 41,000( 6,070} 23,760 230 23,990 .652
760, 600 35,800 | 15,400 | 25,350 79 25,429 691
375,390 19,600 8,240 | 12,110 177 12,287 2334
553,800 29,600 | 13,200} 18,460 234 18,694 +508
607,230 35,800 8,700 | 19,590 205 19,795 .538
174,420 8,680 4,110 5,626 197 5,823 .158
179,320 7,320| 4,230( 5,980 187 6,167 .168
Water year 1945-46 ..[4,206,340 41,000 3,110 | 11,520 181 11,701 .318

* Winter discharge measurement made on this day.

1 Diversion through sewage-disposal plant (furnished by Minneapolis-St, Paul Sanitary District).

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

g Computed from graph based on staff-gage readings.

h Computed from staff-gage readings.

Note.- Slope-stage-discharge relation affected by ice Nov. 21 to Mar, 13; discharge computed on
basis of discharge at Twin City Lock and Dam (furnished by Ford Motor Co.) plus discharge of
Minnesota River near Carver corrected for l-day lag and increased by 5 percent. Discharge Oct. 1 to
Nov. 20, Mar. 14-18, Apr. 14 to June 28, July 7 to Sept. 30 computed using fall as determined from
auxiliary water-stage recorder as a factor.
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Mississippi River at Prescott, Wis.

Location.- Water-stage recorder, lat. 44°44'45", long. 92°48'00", in sec. 9, T. 26 N.,
R. 20 W., at Prescott, 200 feet downstream from St. Croix River. Datum of gage 1is
600.00 feet above mean sea level, adjustment of 1912 (levels by Corps of Engineers,
War Department). Auxiliary staff gage in sec. 14, T. 25 N., R. 19 W., half a mile
upstream from Diamond Bluff, 2 miles upstream from Trimbelle River, and 10.7 miles
downstiream from Prescott, at same datum.

Drainage area.- 44,800 square miles (revised}.

Records available.-~ June 1928 to September 1946,

Average discharge.- 18 years (1928-46), 12,710 second-feet.

Extremes.- Maximum discharge during year. 65,500 second-feet Mar. 25 (gage helght, 82.46
feet); minimum daily, 6,250 second-feet Jan. 11 (discharge through dam 3); minimum
gage height, 72.64 feet Jan. 4.

1928-46; Maximum discharge, 87,500 second-feet Mar. 24, 1945 (gage height, 84.17
feet); minimum daily, 1,380 second-feet July 13, 1940; minimum gage height, 65.08 feet
Aug. 29, 1934, present datum.

Remarks.- Records good. Flow partly regulated by reservoirs, navigation dams, and power
plants above station,

Cooperation.- Gage readings at Diamond Bluff furnished by Corps of Engineers.

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

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

1| 21,800| 11,500} 13,100} 10,200 7,490 10,600 49,200 | 20,100 | 27,000 | 63,100 | 13,000 | 8,140
2| 21,400| 11,000 13,400 | 10,300 7,280 | 11,500 | 47,400 | 19,300 | 26,000 | 61,900 | 12,300 | 7,980
3| 19,700 10,900 11,900 | 8,860! 7,120 12,900 | 45,600 | 18,500 | 25,000 | 61,900 | 11,200 | 8,490
4| 19,700} 10,700 | 10,600 8,590 7,020 | 15,400 | 45,600 { 17,000 { 23,500 | 60,800 | 10,800 | 7,980
5| 19,300 10,100} 9,380| 8,620( 8,030| 14,200/ 43,900 | 15,800 | 22,200 | 57,500 | 10,700 | 8,410
6| 17,800 10,300| 9,740| 9,390 9,660 15,600 | 42,400 | 15,000 | 23,100 | 52,200 | 9,600 | 8,320
7| 16,800 11,000| 9,510| 8,920 8,900} 15,800} 41,100 | 15,100 | 20,500 | 47,400 | 8,860 | 11,460
8] 16,300) 11,400] 10.400! 8,260{ 8,550} 15,300 41,700 15,500 ) 18,900 | 43,100 | 9,040 ]| 12,600
9| 15,700} 11,600 9,520 7,940| 7,980} 15,300 | 41,100 [ 15,900 | 18,900 | 39,900 [ 8,990 [ 11,600
10| 15,300/ 11,600 7,470| 7,08®| 7,740| 17,400 | 41,100 | 15,300 { 22,700 | 38,200 | 9,090 | 10,900

11 1s,300{ 11,100 7,900| 6,250| 7,520| 17,700 | 41,100 | 14,900 | 31,100 { 36,000 | 8,400 | 10,200
121 14,900/ 10,700 6,890 6,950| 7,780| 19,300 39,900 | 15,000 | 34,400 | 34,400 | 8,840 | 9,440
13| 14,700} 10,900 6,810| 7,600| *8,200| 23,900 | 39,900 | 14,700 | 38,800 | 32,800 | 9,010 | 11,400
14| 15,100| 10,500| 6,930| *7,880| 8,120| 26,300 | 38,200 | 13,600 | 41,700 | 31,100 | 8,580 | 12,400
15| 13,500| 11,800 7,360 7,610 8,220 27,500 37,200 | 12,200 | 41,100 | 29,500 | 9,590 | 12,000

16| 13,200| 13,100 8,100| 7,620 8,290| 29,500 | /45,000 | 11,400 | 39,400 | 27,000 | 9,090 | 11,100
17| 13,500| 13,000 7,300| 7,680| 8,130| 31,600 | 34,400 | 12,200 | 35,500 | 26,000 | 8,760-| 10,700
18| 12,400} 12,900! 7,400| 7,780 7,620( 35,000 33,300 | 12,900 | 32,200 | 22,200 ( 8,860 | 10,800
19| 11,800| 13,200| 7,380| 7,930| 7,760| 38,800| 31,100 | 13,200 | 31,100 | 20,500 | 8,940 | 11,100
20| 11,900| 13,100 7,740| 8,240 8,410 43,100 | 30,000 | 13,400 | 32,200 | 20,100 { 9,110 | 11,000

21| 11,600| 12,400} 7,970| 7,760| 8,580| 51,200 29,000 | 12,800 | 29,500 | 18,400 | 9,200 | 10,400
22| 11,400| 11,000| 8,930| 7,520| 8,690 59,700 28,000 | 13,900 | 29,000 | 17,800 | 8,840 { 10,900
11,400 8,960( 9,280 8,050 8,340 64,300 27,000 17,400 | 29,000 ; 16,400 { 8,840 | 10,700
24| 11,300{ 7,080| 9,350{ 7,840| 8,350 64,300 26,500 | 20,500 | 29,000 | 16,600 | 8,920 | 10,20C
25| 11,300| 7,120| 9,420| 7,360] 8,000| 64,300 26,000 | 21,000 | 31,600 | 16,100 | 8,240 | 10,200

26| 11,200 7,080 9,110 7,080| 8,750| 61,900 25,000 | 21,800 | 36,600 | 14,800 | 7,640 | 11,400
27| 11,400| *7,980] 8,810| 6,940| 9,240| 59,700 | 24,000 | 25,000 | 46,500 | 13,100 | 8,240 | 12,200
28( 11,100| 9,070 10,260| 6,460| 9,580 58,600 | 23,100 | 27,500 | 57,500 | 12,800 | 7,180 | 11,300
29 11,300| 10,600| 10,770| 6,580 - 57,500 | 22,700 | 27,500 | 61,900 | 12,800 7,710 | 8,990

30| 11,000| 11,800 11,000 7,150 - 54,200 | 21,400 | 28,000 | 64,300 | 12,900 7,530 8,910
51| 10,800 - 10,910| 7,060 - 51,200 - 28,000 - 12,400 | 8,240 -
Second- Per square | Runoff in
Month foot-days Maximum Minimum Mean mile inches
443,900 21,800 10,800 14,320 0.320 0.37
323,460 13,200 7,050 10,780 241 .27
284,640 13,400 6,810 9,182 .205 .24
7,668,640 87,500 6,810 21,010 .469 6.38
243,300 10,300 6,250 7,848 175 .20
229,350 9,660 7,020 8,191 .183 .19
1,083,600 64,300 10,600 34,950 .780 .90
1,051,900 49,200 21,400 35,060 .783 .87
544,400 28,000 11,400 17,560 .392 45
1,000,200 64,300 18,900 33,340 744 .83
969,700 63,100 12,400 31,280 .698 .80
283,340 13,000 7,180 9,140 +204 .24
311,160 12,600 7,980 10,370 .231 .26
Water year1945-46 .. .......... 6,768,950 64,300 6,250 18,550 .414 5.62

* Winter discharge measurement made on this day.

Note.- Slope-stage-discharge relation affected by ice Nov. 23 to Mar. 14; dlscharge computea
t lock and dam 3 and corrected for storage in that part of pool 3 between dam 3 and Prescott.
Discharge Oct. 6 to Nov. 22, May 4-24, July 21 to Sept. 30 computed on basis of fall between
Prescott and Diamond Bluff.
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Misslesippl River at Winona, Minn.

Location.- Water-stage recorder, lat. 44°03!'20", long. 91°38!'15", in sec, 23, T, 107
., R. . 1n Winona. Datum of gage is 639.64 feet above mean sea level, datum
of 1929. Auxiliary water-stage recorder at navigation dam 5-A, in sec. 9, T. 107
N., R. 7 W., 2.7 miles upstream. Datum of auxiliary gage is 600.00 feet above mean
sea level, adjustment of 1912,

Drainage area.- 59,200 square miles.

Records available.- June 1928 to September 1946.

Average discharge.- 18 years, 22,510 second-feet.

Extremes.- Maximum dally discharge during year, 92,700 second-feet Mar. 25; maximum
gage height, 11.78 feet Mar. 26; minimum daily, 9,070 second-feet Sept. 1; minimum
gage helght, 3.56 feet Jan. 5 (backwater from ice).

1928-46: Maximum dlscharge, 135,000 second-feet June 22, 1943 (gage height, 14.79
feet); minimum, 2,250 second-feet Dec. 29, 1933.

Remarks.- Records good except those for perlod of ice effect, which are falr. Flow partly
Tegulated by reservoirs, navigation dams, and power plants above station.

Cooperation.- Gage-height record at dam 5-A furnished by Corps of Engineers, War De-
parcment.

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

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
T
1| 28,700 16,100 | 17,800 | 24,000 | 13,200 | 18,100 | 74,000{ 25,800 32,800{ 81,100 19,200 9,070
2] 30,0001} 15,700 | 22,700 | 22,000 | 13,200 | 20,900 | 70,600] 25,100 32,100} 85,600 | 18,100 10,400
3| 27,900/ 15,800 | 25,400 | 16,600 | 13,200 | 23,400 [ 66,900} 26,100 32,000} 86,500 17,200 9,720
4| 24,700/ 15,800 | 21,800 | 14,400 | 13,100 | 30,600 [ 64,800] 23,600 31,100} 86,000 | 17,500 9,920
5| 25,600 15,600 | 19,800 | 13,500 | 13,200 | 34,000 | 63,800| 21,700 28,900 ! 84,800 | 20,800 9,920
6| 26,400 15,800 | 18,800 | 14,600 | 18,000 | 38,000 | 62,000| 22,200 | 29,600 | 82,400 | 20,700 9,920
7| 26,400 { 16,300 | 18,400 | 15,500 | 24,200 | 38,000 | 59,700 21,000{ 30,400 | 79,100 { 18,300 15,200
8} 22,900 17,400 { 18,500 [*16,100 | 23,300 | 38,000 | 57,900 | 19,400 | 28,000 | 74,400 | 15,300 { 22,900
9] 21,100} 17,900 | 17,100 | 14,900 | 22,100 | 34,000 | 56,100 21,200 25,600 | 68,400 | 14,700 29,800

10| 18,900 | 18,000 | 15,000 | 17,600 | 18,200 | 32,000 | 54,300 21,000 30,000 | 64,700 | 14,100 | 29,100

11| 17,500 | 17,500 | 13,900 | 18,200 | 16,800 | 32,400 | 54,300 20,900 | 40,500 | 60,200 | 13,200 | 19,300
12| 17,200 16,600 | 13,700 | 18,700 | 16,000 { 33,000 { 53,400 20,%00 | 40,200 | 56,000 | 13,500 | 20,300
13 18,100 16,100 | 13,100 | 18,600 | 15,900 | 37,200 | 52,600 [ 20,200 | 40,500 | 52,100 | 12,400 | 19,400
14| 18,700 17,000 | 12,400 | 17,000 | 16,000 | 43,300 | 52,600 | 18,700 | 45,000 | 49,500 | 13,000 | 19,100
15} 13,000 | 20,300 | 12,800 | 16,700 | 15,600 | 47,400 | 51,000 16,800 | 49,200 | 43,600 | 13,000 | 18,800

16| 18,700 | 21,700 | 12,900 | 17,000 | 15,100 | 52,600 | 49,300 | 12,200 | 52,600 | 44,700 | 11,500 | 19,300
17| 17,600 | 23,100 ; 12,800 | 17,100 | 15,000 | 57,000 | 48,300 | 12,800 | 54,200 | 40,900 | 14,800 | 19,100
18| 16,600 | 23,800 | 12,400 | 17,100 [*15,000 | 65,200 | 47,400 | 12,400 | 54,000 | 38,700 | 12,500 | 12,300
19 16,900 | 25,700 | 12,300 | 17,700 | 15,900 *73,500 | 45,800 | 15,000 | 51,600 | 37,400 | 12,200 | 18,900
20| 16,700 | 23,400 | 12,400 | 17,500 | 16,900 | 78,900 | 44,500 | 16,400 | 49,000 | 33,100 | 12,700 19,600

21| 16,000 2,800 | 13,500 | 17,500 | 17,100 | 83,400 | 42,200 | 15,600 | 47,300 | 28,100 | 13,500 | 19,400
22| 15,800 | 21,900 | 15,100 | 16,700 | 16,000 | 87,600 | 40,500 | 18,200 | 44,200 | 26,000 | 12,700 17,900
23| 15,400 | 20,400 | 16,800 | 14,700 | 16,300 | 89,000 | 39,900 | 22,500 | 42,200 | 24,500 | 12,700 | 19,100
24| 15,100 | 18,000 | 18,100 | 13,500 | 16,500 | 91,700 | 36,700 | 26,600 | 40,800 | 21,600 | 12,700 | 16,800
25| 14,700 | 15,200 | 19,200 | 13,900 | 16,700 | 92,700 | 35,600 | 29,500 | 39,700 | 21,500 | 13,300 | 16,800

26| 14,500 | 15,900 | 19,600 | 14,100 | 16,500 | 91,300 | 33,700 | 29,000 | 40,500 | 19,800 | 13,300 16,800
271 15,400 | 15,500 | 20,100 | 14,100 { 16,500 | 89,700 | 32,800 | 29,500 | 43,400 | 19,800 | 12,700 18,200
28 15,600 |*15,200 | 20,300 | 14,100 | 16,700 | 87,000 | 31,700 | 31,600 | 49,300 20,000 ;| 11,000 | 19,800

29 15,400 | 15,200 | 21,200 | 13,600 - 83,000 | 31,100 | 32,200 | 57,900 | 20,100 { 11,400 | 22,600
301 15,100 16,200 | 22,900 | 13,200 - 80,800 | 29,300 | 31,300 | 70,300 | 20,300 | 11,400 | 22,600
31| 15,400 - 24,000 | 13,200 - 77,100 - 32,300 - 19,900 | 11,000 -

Second- Per square | Runoff in

Month foot-days Maximum Minimum Mean mile inohes

October . 598,000 30,000 14,500 19,290 0,326 0.38
November 544,900 23,800 15,200 18,180 307 .34
December 534,800 25,400 12,300 17,250 .291_ .34
12,269,900 114,000 12,100 33,620 .568 7.71

503,400 24,000 13,200 16,240 274 .32

462,200 24,200 13,100 16,510 .279 .29

1,780,800 92,700 18,100 57,450 .970 1.12

1,482,800 74,000 29,300 49,430 .B35 .93

691,500 32,300 12,200 22,310 377 ° .43

1,252,900 70,300 25,600 41,760 .705 .79

1,490,800 86,500 19,800 48,090 812 .94

440,400 20,800 11,000 14,210 .240 .28

539,050 29,800 9,070 17,870 .304 .34

Water year 1945-46 ............ 10,321,450 92,700 9,070 28,280 .478 6.50

* Winter discharge measurement made on this day.

Note.- Slope-stage-discharge relation affected by ice Nov. 15 to Mar. 10; discharge obtalned by
computation of flow through dam S-A. Discharge Oct. 1 to Nov. 14, Mar. 11-15, Mar. 19 to Apr. 6,
Apr. 17 to June 27, July 1 to Sept. 30 computed using fall as determined by auxiliary water-stage
recorder as a factor.
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Mississippi River at La Crosse, Wis.

Location.- Water-stage recorder, lat. 43°48'45", long. 91°15'25", in sec. 31, T. 16 N., R.
~, a quarter of a mile upstream from highway bridge at La Crosse. Datum of gage is
626.32 feet above mean sea level, adjustment of 1912, Auxiliary water-stage recorder,
in sec. 28, T. 105 N., R. 4 W., at navigation dam 7, 4.7 miles upstream. Datum of
auxiliary gage is 600.00 feet above mean sea level, adjustment of 1912.

Drainage area.- 62,800 square miles.
Records available.- June 1929 to September 1946.
Average discharge.- 16 years (1930-46), 25,590 second-feet.

Extremes.- Maximum discharge during year, 102,000 second-feet Mar. 26 (gage height, 11.35
Teet]; minimum daily, 10,900 second-feet Sept. 1; minimun gage height, 3.82 feet Jan.
5 (backwater from ice).

1929-46: Maximum discharge, 137,000 second-feet June 22, 1943 (gage height, 13,32
feet); minimum daily, 3,300 second-feet Dec. 80, 31, 1933; minimum gage height, -2.70
feet Aug. 19, 20, 1936, gresent datum.

Maximum stage known, 16.5 feet June 19, 1880, present datum, from floodmark (dis-
charge, 190,000 second-feet, computed by Corps of Engineers, War Department).

Remarks.- Records good. Discharge, except for period of ice effect, computed by using
as determined by auxiliary water-stage recorder as a factor. Flow partly regu-
lated by reservoirs, navigation dams, and power plants above station.

Cooperation.- Gage-height record at dam 7 furnished by Corps of Engineers, War Department.

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

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Ang. Sept.
1| 31,000(al8,200{ 20,800| 26,000| 14,900 19,100 | 82,600 | 27,900 | 34,100 [ 76,900 | 19,100{ 10,900
21 30,700|a19,200| 24,900| 24,000| 14,900 20,700 £79,700 | 25,300 | 34,000 | 84,100 | 17,100/ 11,500
3| 30,900i£19,500( 29,400 19,000| 14,800 | 23,500 [a75,700 | 26,000 | 34,100 | 88,800 | 16,200/ 11,800
4( 27,900{ 20,200 25,900(*17,000| 14,800 27,900 73,100 | 26,200 | 33,000 | 90,600 | 17,400| 12,400
5| 27,700|£20,700| 21,100| 18,000| 14,700| 35,900 [ 69,600 | 21,500 | 31,200 | 90,600 | 19,900 12,600
6| 27,200(a20,800( 22,500( 17,000( 19,500 40,200 | 67,200 | 21,400 | 28,000 | 88,800 | 21,400{ 13,100
7| 27,900{a21,400( 23,200| 18,000 26,300 | 45,000 | 66,100 | 21,300 | 33,100 | 87,200 | 20,400| 18,500
8| 26,400|223,000| 22,600( 18,500 26,400 | 45,000 | 63,900 | 20,800 | 29,800 | 84,100 | 14,600| 25,700
9! 23,100/a26,300| 21,400| 18,600 25,800 42,500 61,800 | 20,100 | 26,200 | 76,900 { 14,200 33,200

10| 21,700|226,400| 18,500| 19,500 23,200 | 43,300 | 59,600 | 20,600 | 29,600 | 71,900 | 14,200| 35,700

111 20,600 aéb,soo 16,000, 21,000 18,300 45,000 58,500 | 21,000 | 43,500 | 68,400 | 14,000{ 20,300
12| 20,400|a25,800| 15,600 24,300 17,300 | 42,700 | 57,600 | 20,900 | 45,300 | 63,900 | 14,200 19,800
13| 20,0001a24,700| 14,600| 25,200| 17,300 | 50,800 | 57,600 { 21,500 | 48,200 | 58,600 | 13,200} 19,300
14} 21,200(a23,400| 13,100| 22,300 | 17,500 | 56,200 | 56,600 | 21,400 | 58,600 | 55,400 | 13,400] 19,500
15| 21,500{a24,500| 13,100| 20,600 | 17,700 | 59,700 | 56,600 | 19,400 | 62,800 | 52,300 | 13,400, 20,200

16| 20,900/a27,400f 13,600 20,700 17,700 | 71,900 | 54,400 | 17,000 | 63,900 | 48,300 | 13,700/ 20,100
17| 20,500/a28,900| 13,900} 20,600 | 17,500 | 82,600 | 52,400 | 16,600 | 65,000 | 45,000 | 17,000 20,000
18} 20,200(a28,800{ 13,900 | 20,500 | 17,400 | 87,200 | 51,400 | 14,200 | 64,600 | 40,500 | 14,200| 20,000
191 20,3001a28,000| 13,900 | 20,800 |*18,400 | 90,600 | 48,600 | 17,100 | 60,000 | 40,000 | 12,000| 20,200
20| 20,200(a27,400] 13,800| 21,000 | 18,800 | 94,200 | 47,600 | 19,200 | 55,700 | 34,500 | 12,700| 20,000

211 19,400 26,300 15,400 21,000 | 18,900 | 96,000 | 46,300 | 18,900 | 52,700 | 30,000 | 13,200| 19,800
-22| 18,700| 25,200 17,000 | 19,800 | 18,700 | 98,000 | 42,400 | 18,100 | 49,000 | 25,700 | 13,400| 18,900
231 18,400| 23,100{ 18,500| 17,200 | 18,100 {100,000 | 41,800 | 20,900 | 46,800 | 25,600 | 13,400| 19,400
241 18,200 20,300| 20,100 15,500 | 18,000 |100,000 | 41,600 | 26,700 | 43,900 | 22,300 | 13,200| 18,600
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