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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISISSIPPI RIVER BASINS, 1945

SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in thé United States during the
water year ending September 30, 1945. 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 10,300 gaging stations
in the 48 States and also at many in the Territories of Alaska and Hawaii. In July 1945,
5,600 gaging stations, including those in Hawall, were being maintained by the Geological
Survey and cooperating organizations. Miscellaneous discharge measurements were made
during the water year at many other points.

In the execution of the work many State and private organizatlions have cooperated,
elther by rumishi:g data or by assisting in collecting data. Cooperation of the first
kigd 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 precedee the gaging-station records in each volume. In the present

volume, the sectlon on cooperation of the second kind appears on page 12.

DEFINITION OF TERMS

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

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

"Second~-feet per square mile" ie 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 1f all the water
draining from it in a given period were uniformly distributed on ite surface. It 1s used
for comparing runoff with rainfall, which is usually expressed in inches.

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

"Second-foot-day" is the volume of water repreeented 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 height
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 artificial structure.
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"Contents" is a term applied to the volume of water in a reservoir. It 1s cormputed 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 sStage, measurements of
discharge, and general information used to supplement the records of stage and discharge
measurements in determining the daily flow. The records of stage are obtalned either from
direct readings on & 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 dally mean gage height to those rating tables gives the
dally mean discharge, from which the monthly and the yearly mean discharge are computed.
It 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 ractors‘based on individ-
ual discharge measurements and notes by englneers and observers are used in applying %e
gage heights to the rating tables. At times the stage-discharge relation for a station
may -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 essentlally the "“shifting-
control® method, described above.

At some gaging stations the stage-discharge relation 1s 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 obtalned
by means- of an auxiliary gage set at some distance from the base gage. At some stations
the stage-discharge relation {s 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 1ce 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 englneers, 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 dally discharge of
the stream, and a table of monthly and yearly discharge and runoff. Skeleton rating









PUBLICATIONS 5

back to standard time and clock time was moved back 1 hour, or to 1 a.m. This made Sep-
tember 30 a 25-hour day. Time given herein for the water year 1945 prior to the change on
September 30 refers to war time; time after the change refers to standard time. To convert
war time to standard time, subtract 1 hour. Records of daily discharge prior to Februarys,
1942, were computed, and those subsequent to September 30, 1945, will be computed on the
basis of standard time; records between those dates were computed on the basis of war %ime,
The discharge given for September 30, 1945, is the mean for 25 hours. The mean discharge
and runoff for the month of September have been computed from the total second-foot-days
for the month without adjustment for the fact that September 30 was a 25-hour day. The

small error resulting from this procedure has been disregarded.

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, {f the control 1s 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 daily records is
believed to be less than 5 percent; "good," less than 10 percent; "fair," less than 15 per-
cent; and "poor,” probably more than 15 percent. The records of monthly and yearly mean
discharge and runoff are, in general, more accurate than the dally records.

Yield at some stations as indicated by monthly means may vary widely from natural yleld,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation
due to artificial causee, 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 in contents or reservoirs or for other changes incident
to use and control., Evaporation from a reservoir 1s not included in the adjustments for
changes in reservoir contents, unless its inclusion Is indicated. Figures of second-feet
per square mile and runoff in inches are also omitted if the dralnage area includes large
noncontributing areas or if the average amnual 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 satisfied.

The table of monthly discharge presents in summary the dietribution of the flow past the
station. The table of dally discharge affords opportunity for more detailed etudles 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 data 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 elope basins (St. John River to York River).
2. South Atlantic and eastern Gulf of Mexico basins (James River to
Mississippl River).
3. Ohio River Basin.
4. 8t. Lawrence River Basin.
5. Hudson Bay and upper Mississippi River Basins.

~naO
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Part 6. Missouri River Basin.
7. Lower Mississippi Rlver Basin.
8. Western Gulf of Mexico basins.
9. Colorado River Basin.
10. The Great Basin.
11. Paclific slope basins In California.
12. Pacific slope basins in Washington and uprer Columbia River Basin.
13. Snake River Basin.
14, Pacific slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publications of the Geological Survey containing data on
the water resources of the United States may be obtalned or consulted as explained below.

1., Copies may be purchased at nominal cost from the Superintendent of Documents,
Govermment Printing Offtce, 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 available for consultation in the offices of the water-resources branch of
the Geological Survey as follows:

East of the Mississippi Rlver:
Albany, N. Y., 528 Federa] Building.
Asheville, N. C., 220 Post Office Building.
Atlanta, Ga., 410 Grand Theater Building.
Augusta, Maine, Statehouse.
Baton Rouge, la., 124 Geology Building, Louisiana State University.
Boston, Mass., 939 Post Office Bullding.
Charleston, W. Va., 408 Union Building.
Charlottesville, va., House G, Dawson Row, Unlversity of Virginia.
Chattanooga, Tenn., 442 Post Office Building.
College Park, Md., 105 Engineering Building, University of Maryland.
Columbia, S. C., 207 Creason Building.
Columbus, Ohio, 404 Engineering Experiment Station, Ohio State University.
Harrisburg, Pa., 490 Education Building.
, Conn., 203 Federal Bullding.
Indianapolis, Ind., 205 Underwriters Building.
Jackson, Miss., 208 Millsaps Building.
Knoxville, Tenn., 337 Post Office Building.
Louisville, Ky., 531 Federal Building,
Madison, Wis., 666 State Office Building.
Montgomery, Ala., 507 Post Office Bullding.
Morgantown, W. Va., 406 Mineral Industries Building.
New Philadelphia, Ohio, Muskingum Watershed Conservancy District Building.
Ocala, Fla, 304 Post Office Building.
Pittsburgh, Pa., 515 Plaza Building.
Raleigh, N. C., ©0€ Capital Club Building.
St. Paul, Minn., 1427 New Post Qffice Building.
Trenton, N. J., 228 Federal Building.
Urbana, I111., 14 Post Office Annex, Elm Street.
Washington, 15. C., Federal Works Agency Building.
Williamsburg, Ky., Kentucky Highway Building.

west of the Mississippi River:
Albuquerque , N. Mex., 723 North Second Street,
Austin, Tex., 302 West Fifteenth Streset.
Bismarck, N. Dak., 7 Eltince Building,
Boise, Idaho, 429 Federal Bullding.
Denver, Colo., 126 New Customhouse.
Fort Smith, Ark., 6 Post Office Building.
Helena, Mont., 408 Federal Building.
Honclulu, Hawaii, 225 Federal Building.
Idaho Falls, Idaho, 204 Federal Bullding.
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., 535 State Capitol.
Pierre, S. Dak., City Hall,
Portland, Oreg., 606 Post Office Building.
Rolla, Mo., Ramsey Pullding.

St. Louis, Mo., T004 New Federal Building.

Salt Lake City, Utah, 303 Federal Building.

8an Francisco, Callf,, VO Lppraissre Zoilding.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, Wash., 207 Federal Building.

Topeka, Kans., 305 Federal Bullding,

Tucson, Ariz., 210 Post Office Building.

A 1list of the Geological Survey publications may be obtalned by applying to the
Directior, Geological Survey, Washington, D: C.
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Early records of the flow of streams In the United States are published in the rsport?
listed below. In many of these reports records for years earlier than those indlicated 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 discharge and descriptive information......e..cc.....| 1884 to September 1890.
12th A, pte 2 [ csee@0tvrienrvsoconrsnsncanrnssrssnesasrnonssnssons 1584 to June 30, 1891.
13th Ay Pte 3 | seve@0eeanncncnearnonns 1884-92.

1l4th A, pt. 2 | Monthly discharge...c-cceeeevaniaoannnn “eteeaseaasaeaass. | 1888-93.

B 131........ | Descriptions, measurements, gage heighta, nnd ratings........ | 1893-94,
16th A, pt. 2 | Descriptive information only.

B 14C........ | Descriptions, measurements, gage heights, ratings, and 1895.
monthly discharge.
Wllieveaeons | Gage hedght e ceeereavrnauntosrossosesnasnsansansoceovansaans | 18960
18th A, pt. 4 | Descriptions, measurements, ratings, and monthly discharge...| 1895-96.
W 15¢+ccaeeve | Descriptions, measurements, and gage heights of streams 1897.
east of the Mississippl River, and Missouri River and
tributaries above Kansas River.

W 16+....0... | 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, measurements, ratings, and monthly discharge. 1897.

W 27....0...4 | Measurements, ratings, and gage heights of streams east of 1898.
the Mississippi River, and Missouri River and tributaries.
W 28.....0040 | Measurements, ratings, and gage heights of streams west of 1898.
theiﬂieaieaippi River, except Missouri River and tribu-
tariea.
20th A, pt. 4 | Monthly Gischarges.scecseuiccrsnceanes . tesasesreesasse | 1898,

W 35 to 39... | Descriptions, measurements, gage heishts, and ratinge. eess 1 1899.

21st A, pt. 4 | Monthly Qi8ChArge.s ccceresrrenoarovecran ceos | 1899,
W 47 to 52... | Descriptions, measurements, gage heighta, and ratinga. 3. | 1900.
22d A, pt. 4. | Monthly discharge..csseeeierorvoans .o +. | 1900.

65, 66+.... | Degcriptions, measurements, gage heights, and ratings- .o | 1901.

W 78¢iecsnnes | Monthly d18ChArgE.cccartracrrsoararvasnsesssssracsasavanoasnss | 1901,

Papers on surface water supply contalning records from 1899 to daté, grouped by years
and drainage basins, are listed by number on pags 8. The data for any particular gaging
station will, In general, be found In the reports covering the years during which the
statlon was maintained. For example, the data for 1910 to 1920 for any statlion in ths
area covered by part 3 are published in Water-Supply Papers 283, 303, 323, 353, 403, 433,
453, 473, and 503, which contaln 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 measursments at many points other than regular gaglng stafiona have
been made each year and are published under "Miscellansous 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.

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

796028 O - 48 - 2
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PUBLICATIONS

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

a single State or drainage basin. These reports contain records previously published

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

series of water-supply papers. The following table gives the numbers and titles of these

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

Reports containing compilations of records of discharge by States and drainags basins

Wi -
Report Period atel;ag:gply
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
Joaguin River Basin.
California, Water resources of, part 3, Stream measurements in the Great 1891~1912 300
Basin and Pacific Coast river basins.
California, southern, Surface water supply of Pacific slope of. caee 1890-191s 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... 1894-1927 636-E
California, Surface water supply of minor San Francisco Bay, northern 1895-1927 637-A
Pacific, and Great basins in.
Colorado, Water resources of... cesaane P cene 1884-1900 74
Georgla, Water resources of.... ceveacnune seasans “ee 1895-1905 197
Massachusetts, Surface waters of.. srameraans 1845-1915 415
Nebrasgka, Surface water supply of. feenreans 1894~1906 230
Oregon, Surface water supply Ofscevsvsvseveens 1878-1910 370
Texas, Summary of records of surface waters of... 1898-1937 850
Vermont, Surface waters of..v-oceercverneossanes 1875-1916 424
Washington, Summary of hydrometric data in..... 1878-1919 492
Washington, Surmary of records of surface waters seseen 1919-35 870
Wisconsin, northern, Water power oOf.....---soeon.s 1895-1905 156
Wyoming, Surface waters of, and their utilization..e.c...cesnoess 1894~1921 469
DRAINAGE BASIN
Colorado River (Ariz., Colo., N. Mex., Utah, Wyo.) and its utilization.. 1838-1914 395
Colorado River, upper (Colo., Utah), anA 158 UE1112atL0N.nrsrsseersnrnes | 18971927 617
Colorado River Basin (Ariz., Calif., Colo., Utsh, Wyo.), Surface waters 1891-1938 9ls
at base stations im.
Columbia River Basin, upper (Mont., Idaho), Surface waters of.. 1868-1938 9186
Great Salt Lake Basin, Water powers of......... 1589~1920 517
Green River (Colo., Utsh, Wyo.) and its utilizstion.. P 1894-1926 618
Kennebec River Basin (Ha:Lne), Water resources of.. . 1890-1906 198
Milk River. See St. Mary and Milk Rivers....... cwsenes N
Missouri and St. Mary River Basins (Mont.), Surfnce wnters Of+cvenensess | 18811938 917
New-Kanawha River Basin (N. C., Va., W. Va.), Surface water supply of... | 1895-1920 536
Penobscot River Basin (Maine), Water resources of. 1504~-9 279
Potomac River Basin (D. C., Md:y W: VAe)erearoeraanns 1895-1906 192
Rlo Grande Basin (Colo., N. Mex., Tex.), Water resources of. 1888~1913 358
St. Mary and Milk Rivers {Mont ., Canadai Water supply Of..e..eeonesoea. | 1898-1917 491
8t. Mary River. See St. Mary and Milk Rivers; Missourl and St. Mary
River Basin.
Susquehanna River Basin (Pa., Md.), Hydrography of...euv-eesceeaveass.n.. | 1890-1804 109
Records of discharge have been published also in State reports. Some of these are
not contalned in the publications of the Geological Survey or are revisions of records

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

these reports.

State reports containing compilations of records of discharge

State Pertod Report

Issued by

Alabama....... | 1895-1915 | Bull. 17, Water powers of Alabemm.s.......| Geological Survey of Alabama.
Arkansas.....« | 1857-1928 | Stream-gaging Rept: l....svscceresssaeanse | 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.
Do. 1881-1938 | Water resources of Colorado, Appendix 3, .

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

Connecticut... | 1900-1927 | Bull. 44, Water resources of Connecticut..| State Geological and Natural

DOerrearen. | 1912-33 Bth biennial report®......
Georgia. 1895-190€ | Bull. 16, Water powers of Georgia:...

Do. eoe | 190719 Bull. 58, Water powers of Georgia....
Illinois. sress | 1908-11 Water resources of Illinois....
Do«evevessa | 1900-1634 | Stream~flow data of I11inois.cc.e.ces-es

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

History Survey.
State Water Commission.
Geological Survey of Georgia.
Do.

Rivers and Lekes Commission.
. Division of Waterways.

1923-27 Pub. 72, Surface water supply of Indiana..| Department of Conservation.

Do.

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

DOesvrvaess | 1873-1940 | Water-Supply Bull. 1, Summaries of yearly | Iowa Jeological®Survey.

and flood flow relating to Iowa streams.
DOessvesnre | 194142 Water-Supply Bull. 2, Surface water
resources of Iowa.

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

Do.
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State reports containing compilations ~T records of discharge--Continued
State Period Report Issued by
EANEAS+esvoex | 1805-1919 | Surface waters of Kansgag.s«sssescesavessss | Kansas Water Commission.
Do 1919-24 J Y U . Do.
1924-28 Report of Division of Wat - | State Board of Agriculture.
« | 1928=35 Stream~flow data of Eansaa . 0.
« | 1935-39 Y - - P ceres Do.
Eentucky. . | 191020 Surface waters of EentucKy:e.eessvcsesessse | Eentucky Geological Survey.
Loulsiana.... | 1803-38 Gesol. Bull. 16, Surface water supply of Department of Conservation.
Louisiana.
Maine........ | 1887-1920 | 1st annuel reportZ.........c..ecveveeeases | Maine Water Powsr Commission.
Maryland..... | 1929=37 Flow dsta and draft storage curves for State Planning Commission and
ma jor streams in Maryland. Water Resources Commission.
DOevesrees | 1892-1943 | Bull. 1, Summary of records of surface Department of Geology, Mines,
waters of Maryland and the Potomac and Water Reaources.
River Basin.
Minnesota.... | 1909-12 Water~resources investigation of Mimme- State Drainage Commlssion.
sota.
Missouri..... | 1857-1926 | Vol. 20, 2d series, Water resources of Missouri Bureau of Geology and
Missouri. e8.
DOceseanas | 1927=39 Vol. 26, 2d series, Surface waters of Missourl Geologlcal Survey and
Missouri. - Weter Resources.
Montana...... | 1889-1911 | 5th biennial report..cec-cseeeasssscecnsss | OFffice of the State Engineer.
DOsveeree. | 1881-1938 | Special Rept. 10, vola. l=4, Water re- Montana Agricultural Experl-
sources of Montana. ment Station.
Nebraska..... | 1594-1914 | 1st hydrographic report....see...cecesvere. | Bureau of Water Power, Irri-
gation, and Drainage.
DOseeseees | 191428 23 hydrographic reportes.cesesececosoonses Do.
New Hempshire | 1889~1922 | Annuel and statistical report, vol. 122...| public Service Commiasion.
New Jersey...| 1892-1928 | Bull. 33, Surface water supply of New Department of Conservation and
Jersey. Development.
DOsesecsss | 1928=34 Speclial Rept. 5, Surface water supply of State Water Policy Commiaslione.
New Jersey.
DOvenssnes | 1934=40 Speclal Re;z. 9, Surface water supply of Do.
New Jersey.
New Mexico... | 1583-1925 | Surface water supply of New Mexico........| Office of the State Engineer.
North Caro- 1889-1923 | Bull. 34, Diacharge,records of North Department of Conservation and
ling. Carolina streams. Development.
DOesseeess | 1859~1936 | Bull. 39, Discharge records of North Do.
Carolina streama.
North Dakota.| 1919-21 Report to Governor of North Dakota on State chief engineer.
flood control.
DO.soevess | 18S2-1938 | Surface water in North Dekota.. +«ssre | State Planning Board.
DO«seesaes | 1882-1944 | Supplement B, 4th biennial repo: veves | State Water Conservation
Commiasion.
Ohlo.....oves | 1898-1921 | Bull. 73, Ohlo stream floWsecseoeccseassas m—xgineering Experiment Station,
hio state University.
DOsvesress | 190239 Bull. 200, Compilation of stream-flow Department of Agriculture,
records of Ohio. Division of Conservation
and Fatural Resources.
DO«eeesans | 189S=1839 | Bull. 111, Ohfo stresm-drainage areas and Engineering Experiment Station,
flow~duration tables. Ohio State Univerality.
Oregon....... | 1878-1914 | Bull. 4, Water resources of the State of Offlce of the State Engineer.
Oregon.
DOevvavnss | 1914-24 Bull. 7, water resources of the State of Do.
Oregon.
DOsveserss | 1924=30 Bull. S, Water resources of the State of Do.
Oregon.
DOseeveess | 1830-36 Bull: 9, Water resources of the State of Do.
oregon.
Pennsylvania. | 1890~1911 | Report of the Water Supply Commission of Water Supply Commission of
Pennsylvanis. Pennaylvania.
DOcsecneas | 1928-32 Stream-flow records of Pemnsylvania.......} Department of Forests and
Waters.
Rhode Island. | 1929-41 7th 8TMusl repOrt.scecesecsssccssscasssses | Dopartment of Public Works.
Tennessee.... | 1874=1924 | Bull. 34, Water resources of Tenneaseg Department of Education.
192030 Bull. 40, Surface waters of Tennessee Do.
1889-1905 | 5th blennial report.. cenenans Office of the State Engineer.
906-10 7th biennial report.. Do.
1911-16 10th blennial report...cececcceascsse .
1895-1927 | Bull. 31, Water resources of Virginia.....| Virginia Geological Survey.
1927-42 Bull. 4, Surface water supply of Virginla | Virginis Conservation Com=-
(Potomac, Rappahannock, and York River mission.
Baains).
DOsasaesss | 1927-42 Bull. 5, Surface water supply of Virginis Do.
{3ames River Basin).
DOeevress | 1927=42 Bull. 6, Surface water supply of Virginia Do.
(Roanoke and Chowan River Basina).
DOescerane | 192742 Bull. 7, Surface water supply of Virginia Do.
(New, Tennesses, and Big Sandy River
Basins).
Washington... | 1878-1933 | Bull. 5, Monthly and yearly summaries of Department of Conservation and
hydrometric data. Development.
Wisconsin.... | 1888-1914 | 1at report of Railroad Commission of Wis= | Railrosd Commission of Wis~
consin to Legislature on water powera. consin.
DOsscosone | 1014-23 2d report of Rallroad Commission of Wis- Do.

consin to Legislature on water powera.

2 Contains records of monthly discharge in second-feet per square mile.
records of weekly discharge.
records of meximum and minimum daily, weekly, and monthly discharge end yearly mean

3 Contains
4 Contains
discharges.

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

have Issued annuel or biennlsl reports in which are contained records of dlacharge:
Colorado, Connecticut, Idaho,

Californis,

Indiana,Kansas, Maine, Missouri,Montana, Nebraska,Nevada, New Mexico,

New York (also New York City Board of Water Supply and city of Rochester), North Dakota, Oregon,
Pennsylvanis, Rhode Island, Washington, snd Wyoming.
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The reports listed in the foregoing tables contain the customary records of discharge
collected during the systematic operation of gaging stations. 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 alsoc contaln other pertinent hydrologic information and analyses and
compilations of data relating to earlier noteworthy floods. The following 1list gives the

numbers and titles of these reports:

”a“iiggﬁgpm Title

88 The Passaic flood of 1902.

92 The Passaic flood of 1903.

96 Destructive floods in the United States in 1903.

147 Destructive floods in the United States in 1904.

162 Destructive floods in the United States in 1905.

334 The Ohio Valley flood of March-April 1913,

426 Southern California floods of January 1916,

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

488 The floods in central Texas in September 1921.

520-G Some floods in the Rocky Mountain region.

636-C " The New England flood of November 1927.

771 Floods In the United States, magnitude and frequency.

T73-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 rivers.

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 Ohlo Rivers.
816 Major Texas floods of 1936,

836-A Stagas and flood discharges of the Comnecticut River at Hartford, Conn.
838 Floods of Ohio and Mississippl Rivers, January-February 1937.

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

844 Floods of March 1938 in southern California.

847 Maximum discharges at stream-measurement stations through September 1938,
867 Hurricane floods of September 1936.

869 Flood of August 1935 in Muskingum River Basin, Ohio.

914 Texas floods of 1938 and 1939.

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, Maine.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a list of gaging stations for the area covered by this
report at which records of daily discharge were collected during the water year October
1944 to September 1945 by agencles other than the Geological Survey. The records for
these stations are not contained in the publications of the Geological Survey, nor have
they been published elsewhere.

Records of discharge collected by agencles other than the Geolecgical Survey

Stream Location Perilod Collected by
Blue Barth 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 Granite Falls, Minn., at
Hi:nesobn Falls hydroelectric 1928-45 Do.
plant.
Mississippl River..|[Near Anocka, Minn., at Coon Raplds 1918-45 Do.
hydroelectric plant. _
DOscsnnnsanansnn Minneapolls, Minn., at lower-dam 1900-1948  Do.
hydroelectric plant.
-|8t. Cloud, Minn., at St. Cloud 1923-45 Do-.
hydroelectric plant.
St. Paul, Minn., at Twin City 1925-45 |Ford Motor Co.
Lock and Dem.

Note.- The Soil Conservatlion Service of the Unlted States Department of Agrlculture has collected
records of runoff from seven areas in Wisconsin and four in I11linois. Three of the areas in Wis-
consin, comprising less than 5 acres each, are near La Crosse (records begin 1in 1952;, 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 viork in the several States was done under cooperative agreements with the organi-
zatlons listed below:

I1linois: BState Department of Registratlion and Education, F. G, Thompson,
director, through the Division of Water Survey, A. M. Buswell, chief; and State
Department of Public Works and Buildings, W. A, Rosenfield, director, through
the Division of Waterways, T. B. Casey, chief engineer, -

Indiana: State Department of Conservatlon, H. A. Barnhart, director, succeeded
by Milton Matter, through the Division of Engineering, C. H. Bechert, lSZate engi-
neer, succeeded by Division of Vlater Resources, C. H. Bechert, director; State
Highway Commission, S. C. Hadden, chalrman, succeeded by J. H. Lauer, and Ray
Bowers, chief engineer, succeeded by C. E. Vogelgesang and State Board of Health,
Dr. T. B. Rice, commissioner, succeeded by Dr. L. E. Burney, and J. L. Quinn, Jr.,
acting director, Division of Environmental Sanitation.

Iowa: Iowa Geological Survey, A. C. Trowbridge, director and State geologist,
and H. G. Hershey, assoclate State geologist; University of Iowa Institute of
Hydraulic Research, F. M. Dawson, dean of College of Englneering, and Hunter Rouse,
dlrector; and Iowa State Conservation Commission, F. T. Schwob, director, G. L.
Clerer, asolstant director,

Minnescta: State Department of Conservation, Division of Water Resources
and Engineering, W. 8, Olson, director; State Iron Range Resources and Rehabili-
tation Commission, R, E. Wilson, director; and State Highway Department, M. J.
Hoffman, Cormissioner.

Missouri: Missouri Geological Survey and Water Resources, E. L. Clark, State
geologist; and State Highway Department, C. W. Brown, chief engineer.

North Dakota: Office of State Engineer, J. J. Walsh,

Viisconsin: Public Service Commission of Wisconsin, G. P. Steinmetz, chief
engineer; and Wisconsin Statutory Cormittee on Water Pollution, Adolph Kanneberg,
chairman.

Financial assistance was furnished by the Corps of Engineers, Uiited States Army, in
the operation of 210 gaglng stations, of which 61 were in Illinois, 35 in Iowa, 64 in
Minnesota, 11 in Missourl, 8 in North Dakota, 1 in South Dakota, and 30 in Wisconsin,

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

Several gaging 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, certaln stations are maintained jointly by the United States and
Canada under the terms of the Boundary Vlaters Treaty of 1909, and others are maintained
under a subsequent agreement between the two Govermnments, The records from all these
stations are obtained in such a manner as to be equally acceptable and available in both
countries. These stations are herein designated International gaging stations.

Assistance 1n collecting records was also rendered by the following organizations:

Illinois: North Counties Hydroelectric Co., clty of Bloomington, and East
Side Levee and Sanitary District.
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Iowa: Union Flectric Power Co,, Interstate Power Co., Iowa Electric Co.,
Iowa Electric Light & Power Co., Iowa Power & Light Co., Des Moines Waterworks,
Jacob E. Decker & Sons, Boone Water Department, Iowa State College, State
University of Iowa and the cities of Ames, Cedar Rapids, Des Moines, Iowa'City,
Marshalltown, Mason City, Ottumwa, and Waterloo.

Wisconsin: Northern States Powser 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 Rudolph G. Kasel, chief of the division of surface waters (until
June 14, 1945),

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
Mississippl 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 Missouri and for Mississippl River at Alton, Il1., H. C. Beckman;
in Montana, A. H. Tuttle; in North Dakota, R. E. Marsh; in Wisconsin (except for Missis-
sippi River at Prescott and La Crosse), for St. Croix River near Rush City, Mimn,, and for
East Fork Galena River at Council Hill, Ill., F. C. Christopherson.

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

section of reports.



14 GAGING STATION RECORDS

HUDSON BAY BASIN

ST. MARY RIVER BASIN
St. Mary Lake near 3t. Mary, Mont.
~
Location.- Water-stage recorder, lat. 48°44', long. 113°26', 1n\NE% sec. 4, T. 34 HN., R.
., at site of former St. Mary Chalet in Glacler National Park, half a mile up-

stream from outlet and 1 mile southwest of St. Mary.
Records available.- May 1929 to September 1945 (incomplete).
Extremes.~ Maximum gage height during year, 5.78 feet June 2; minimum observed, 0.80 foot
=Pec. 1a. ’ ’ !

1925-45: Maximum gage height recorded, 6.88 feet June 15, 1937; minimum observed,
0.02 foot Dec. 16, 29, 30, 1929, Jan. 1, 1930.

Remarkg.- No diversion.

Gage height, in feet, water year October 1944 to September 1945

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

1 1.91 1.21 1.04 5.61 4.14 2.54 1.36
2 1.88 1.24 1.14 5.75 4.08 2.45 1.34
3 1.85 1.24 1.32 5.73 4.11 2.39 1.32
4 1.84 1.23 1.66 5.67 4.11 2.34 1.33
5 1.89 1.23 2.10 5.60 4.08 2.27 1.78
6 1.87 1.22 2.62 5.48 4.00 2.22 2.13
7 1.86 1.19 3.13 5.27 3.97 2.17 2.21
8 1.86 1.19 3.51 4.98 3.92 2.17 2.19
9 1.84 1.17 3.73 4.78 3.88 2.14 2.19
10 1.83 1.15 3.98 4.71 3.84 2.12 2.16
11 - 1.17 4.26 4.76 3.801 2.06 2.06
12 - 1.16 4.38 4.7 3.85 2.04 1.99
13 - 1.15 4.40 4.56 3.85 2.01 1.95
14 - 1.14| ho.80 4.37 4.38 3.82 1.97 1.e8
15 - 1.10 4.30 4.18 3.76 1.94 1.83
16 - 1.08 4.26 3.98 3.65 1.92 1.81
17 - 1.05 4.28 3.85 3.49 1. 1.80
18 - 1.02 4.30 3.92 3.54 1,87 1.81
19 - 1.00 4.23 4.18 3.22 1.79 1.78
20 - 1.00 4.11 4.56 3.15] 4.75 1.78
2%. - 1.01 3.98 4.95 3.11 1.72 1.73
22 - 1.01 3.85 5.49 3.07 1.66 1.74
23 - - 3.77 5.68 3.01 1.63 1.77
24 - - 3.80 5.57 2.96 1.81 1.76
25 - - 4.02 5.42 2.95 1.60 1.71
26 - - 2.28 5.32 2.59 1.57 1.69
7 - - 4.40 5.15 2.85 1.55 1.68
28 - - 4.50 4.86 2.80 1.45 1.64
29 - - 4,81 4.58 2.75 1.40 1.61
30 - - 4.88 4.30 2.71 1.39 1.57
31 - - 5.26 - 2.63 1.37 -

h Staff-gage resding.
Time basis: Mountain war time up to 2 a.m., Seot. 30, 1945; mountain standard time thereafter.
To convert war time to standard time, subtract 1 hour.



Lower St. Mary Lake near Babb, Mont.

ST. MARY RIVER BASIN

15

Location.- Water-stage recorder, lat. 48°50', long. 113°25', 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 1945 (incomplete).

Extremes.- Maximum gage helight during year, 4.37 feet June 7; minimum recorded, -0.67

ool Tar. 5-11.

1929-45: Maximum gage height recorded, 5.95 feet June 20, 1943; minimum recorded,

-0.76 foot Mar. 11, 1944

Remarks.- No diversion.

Stage increased by inflow of Swiftcurrent Creek.

Gage height, in feet, water year October 1944 to September 1945

Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.21 -0.24 - ~0.83 - 0.89 3.12 2.64 1.60 1.13
2 .20 -.23 -0¢64 -.64 - .95 3.42 2.38 1.587 1.12
3 .18 -.23 -.64 =65 - 1.01 3.62 2.26 1.55 1.08
4 .18 ~.24 -.83 -.66 - 1.12 3.69 2.25 1.51 1.11

5 .16 -.25 -.64 -.87 - 1.30 4.14 2.29 1.49 1.16
6 .15 -.26 - -.67 - 1.57 4.35 2.31 1.47 1.24
T .15 -.27 - ~-.87 - 1.82 4.31 2.29 1.45 1.38
8 .14 -.27 - - 67 - 2.04 4.10 2.27 1.48 1.45
9 .12 -.28 -.56 .67 - 2.22 3.82 2.24 1.49 1.49

10 .13 -.29 -.568 -.87 -0.50 2,39 3.47 2.20 1.49 1.48

1 .13 -.28 -.58 -.67 ~-.50 2.356 3.31 2.18 1.48 1.46

1. .12 ~.28 ~.58 -.66 -.50 2.28 3.20 2.19 1.48 1.41

13 <11 c - -.58 -.64 =-.60 2.26 3.08 2.18 1.47 1.36

14 .10 - h-0.44 -.58 -.63 =50 2.24 2.96 2.16 1.45 1.32

135 .08 - -.58 -.62 ~. 49 2.18 2.82 2.12 1.43 1.28

16 .06 - -.57 -.62 -.48 2.12 2.64 2.06 1.40 1.27

17 .04/ - ~-.58 -.82 2.14 2.50 1.99 1.38 1.29

18 .02 - -.58 -+ 60 2.14 2.44 1.93 1.37 1.30

19 .00 - -.58 =-.60 2,12 2.62 1.84 1.28 1.27

20 -.02 - -.59 -.54 2.07 2.70 1.76 1.28 1.23

21 -.04 - ~.60 -.51 -.44 1.98 2.95 1.70 1.27 1.19

22 ~.07 - -.61 -.50 -.42 2.05 3.30 1.66 1.25 1.15

23 ~-.08 - -.62 -.51 -.30 2.12 3.62 1.81 1.23 1.06

24 .11 - -.62 -.54 .02 2.17 3.72 1.59 1.21 95

25 =-.12 - -.83 -.54 .24 2.24 3.67 1.56 1.19 .84

26 -.14 - -.63 =63 .43 2.29 3.59 1.69 1.16 .74

27 -.16 - -+ 63 -.52 .58 2.37 3.49 1.62 1.15 +86

28 ~.17 - -.83 =-.50 73 2.37 3.24 1.63 1.12 «60

29 -.19 - - - .78 2.41 3.10 1.66 l.14 54

30 -.20 - - - .82 2.51 2.86 1.65 1.15 .48

31 -.22 - - - - 2.78 - 1.62 1.14 -

h Staff-gage reading.

Time basis: Mountain war time up to 2 a.m.,

To convert war time to standard time, subtract 1 hour.

Sevt. 30, 19453 mountain standard time thereafter.
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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.,

R. 1Z W., 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 available.- April 1902 to September 1925, May 1929 to September 1932, October

0 September 1945 (summers only since 1924).
Extremes. Maximum discharge during year, 3,060 second-feet June 6, 7 (gage helght, 6.08
6et); minimum recorded, 74 second-feet May 1 (gage height, 1.15 feet
1902-25, 1929—32, 1934~45;: Maximum discharge observed, 7,980 second—teet June 5,
1908 (gage helght, 9.4 feet, estimated); minimum recorded, 29 second-feet Nov. 18-20,
1939, Jan. 31, 1944.

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

Rating table, water year 1944-45 (gage height,
in feet, and dtscharge, in second-feet)

1.5 73 3.0 480
1.7 100 3.5 740
2.0 187 4.0 1,080
2,3 232 6.0 1,950
2.6 322 6.1 3,080

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July -Aug. Sept.
1 283 e3| 1,740 1,280 390 100
2 283 96| 2,040) 1,040 370 95
3 126] 2,140 932 360 856
4 293 e 2,340 898 330 26
- - 281 ,840 932 320 111
6 - 440 3,060 968 300 164
7 - 607| 2,950 968 2s7 246
8 - 782| 2,740 932 293 284
9 - 932| 2,490 898 300 316

10 - 180| 1,080} 2,190 898 300 306

11 - 1,030{ 2,000 864 293 275

12 - 970| 1,860 S64 290 266

13 - 960 1,720 864 281 238

14 - 930| 1,590 851 269 a1

15 - 880| 1,460 s19 260 194

16 - 830 1,320 788 243 184

17 - 840| 1,200 723 235 198

18 - 850! 1,160 628 236 205

19 - 830| 1,200 571 188 190
20 - 800 1,360 522 le6 170
21 - 70| 1,590 485 179 165
22 - 770| 1,900 462 164 156
23 - 830| 2,190 428 157 115
24 - 870| 2,290 403 144 125
25 - 920| 2,240 87 131 120

26 - 960 2,140 407 122 140

27 - 1,020| 2,040 424 114 156

28 - 1,020 1,900 420 108 138

29 - 1,060| 1,880 428 105 160

30 - 1,160| 1,460 420 108 160

31 - - 1,420 - 400 106 -

Seoond- Runoff in
Month foot—days Maximum Minimum Mean aore-feet
October. .
November.
December. ..

Calendar year  ..........c.ivnniina.

‘e 179 10,640
The period.... PRT PR - 233,100

t Result of discharge measurement.

Note.- No gage-height record May 11 to June 4, July 30 to Aug. 6, Aug. 31 to Sept. 3’ Sept. 18-30;
giscﬁrge computed on basis of records for Lower St. Mary Lake near Babb and St. Mary Canal at
ntake.

Time basis: Mountain war time up to 2 a.m., Sept. 30, 1945; mountain standard time thereafter.
To convert war time to standerd time, subtract 1 houre
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St. Mary River near Kimball, Alberta
(International gaging station)

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

ourth meridian, 1% 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). Chain gage at site 3 mlles downstream used Dec. 14 to Mar. 30.

Drainage area.- 497 square miles.

ecords avallable.- January 1913 to September 1945. September 1902 to December 1912 at
site half 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, 3,740 second-feet June 6 (gage height, 5.69
i‘eefi minimum dally, 72 second-feet Feb. 4.

02—45- Maximum discharge, 18,000 second-feet (estimated) June 5, 1908; minimum,
16 second~feet Nov. 29,

Remarks.- Records good except those for period of 1ce effect or no gage-height record,
WAICH are fair. Since 1917 St. Mary Canal has diverted water from river near Babb,
Mont., to North Fork Milk River. Alberta Rallway & Irrigation Co.'s canal diverts
from river 2 miles below station. Flow regulated by Sherburne Lake Reservoir on
Swiftcurrent Creek.

Coogeration.- This station !s one of the international gaging stations maintained Jolintly

y the United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled jointly with the Dominion Water and Power Bureau, De-
partment of Mines and Resources, Canada.

Discharge, in seccnd-feet, water year Octcber 1944 tc September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 337 217 157 83 78 95 110 199 2,300 1,680 558 224
2 344 217 156 #81 #74 #93 116 234| 2,540} 1,430 546 221
3 348 211 152 80 73 91 129 278| 2,570 1,280 528 208
4 348 211 156 78 72 89 139 352| 2,860| 1,250 487 202
5 325 214 155 6 74 87 134 487) 3,450 1,260 470 234
6 321 211 152 74 76 87 121 718 3,700 1,260 448 271
7 321 208 138 74 82 87 115 975! 3,600 1,250 427 343
8 321 202 128 74 89 88 al08 1,090{ 3,320 1,210 422 407
9 304 205 126 82 98 e9 al07{ 1,200 3,020| 1,200 432 453

10 314 197 120 89 106 89 al06 1,410f 2,690| 1,170 432 448

11 318 h208 al10 93 104 89 #2104 1,460} 2,480| 1,140 437 432

12 314 202 al07 7 102 9 al05 1,360 2,280 1,160 448 427

13 310 205 2103 98 100 91 a108| 1,350 2,130 1,160 432 397

14 307 185 100 99 #37 o1 all0| 1,330] 2,040] 1,140 412 356

15 307 182 #95 100 97 91 all9 1,230 1,970| 1,100 402 339

16 304 191 102 102 97 95 all4) 1,200 1,770 1,050 378 325

17 294 174 110 #104 96 100 2120 1,210 1,630 365 336

18 288 168 111 104 95 100 113 1,210 1,600 901 366 360

19 284 168 *112 104 93 100 124 1,210 1,720 816 327 335

20 272 166 112 104 91 101 144} 1,180| 1,920 763 315 319

21 269 168 112 104 a4 *102 17s{ 1,080 2,130 718 307 311

22 262 168 111 105 o7 103 187{ 1,0e0| 2,450 682 293 311

23 256 163 110 106 98 104 175 1,130 2,660 638 282 282

24 253 #163 106 105 100 106 243| 1,190 2,720 604 275 261

25 247 156 102 104 100 108 113 1,340| 2,650 584 261 278

26 241 157 97 101 100 110 142) 1,490 2,540 584 251 247

27 235 152 93 97 98 111 237 1,530 2,460 604 240 278

232 136 89 93 o7 112 221{ 1,490| 2,330 604 231 247

29 226 155 87 89 - 112 142 1,490 2,110 604 227 244

30 223 163 85 85 - #112 142 1,610| 1,870 604 234 278

31 220 - 84 81 - alll - 1,910 - 578 231 -

Seccnd— s : Runeff in

Menth foct-days Maximum Minimum Mean acre—feet

Ootober. ... ... oottt i i 8,946 348 220 289 17,749
. 10,950

7,000

237,900

5,680

5,110

6,020

8,180

69,470

145,800

59,5630

ugust. . .. . e 22,720
September................. il 9,371 453 202 312 18,590
Water year 1044-45 ...............ccoue... 190,016 3,700 72 521 376,900

+ Winter discharge measurement made on this day.

a No gage-helght recordy discharge computed on basis of 1 discharge measurement, several gage
readings at winter sectlon, records for Alberta Railway & Irrigation Co.'s cenal ,and weather records,
or interpolated.

h Staff-gage reading.

Note.- Stage-discharge relation affected by lce Dec. 14 to Mar. 30.

TIme basis: Mountain war time up to 2 a.m., Sept. 30, 1945; mountain standard time thereafter.

To convert war time to standard time, subtract 1 hour.
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St. Mary Canal at intake, near Babb, Mont.
(International gaging station)

Location.- Water-stage recorder, lat. 48°51l', long. 113°25', in NWiNE} sec. 27, T. 36 N.,
N ., 600 feet downstream from intake of canal on Blackfeet Indlan Reservatlon and
1 mile east of Babb.

Records available.- 1918-45 (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 irri-
gation in Milk River Valley east of Havre, Some water may be returned to St. Mary
River at Kennedy Creek and St. Ilary crossings.

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

Discharge, in second-feet, April to October 1945

Apr. May June July Aug. Sept. Octe
1 - 562 654 627 683 650 184
2 - 5eg| 658 630 680 646 21.2
3 - 594 658 643 678 646 20.5
4 - 606 635 653 675 648 19.7
5 - 624 612 666 672 650 19.1
6 - 645  a6l3 661 672 658| 17.9
7 - 658)  a610 661 672 670 17.3
8 - 667|  aso2 654 675 680 16.5
9 - 672 @591 651 677 682| 14.8
10 - 682 a577 648 678 €77 13.9
11 - 680|  a5s0 646 677 e7gl  13.9
12 - 674 a6l3 642 677 670 13.7
13 - 674 @616 640 675 659 12.8
14 - 669 a632 637 677 654 12.0
15 - 670 627 632 675 648| 12.4
16 - 666 624 629 672 640 12.4
17 - 664 618 637 670 642 12.4
18 - 662 613 659 670 642 101
19 - 662 616 678 664 637 244
20 - 658 621 675 662 634| 351
21 - 653 627 674 661 614 | 403 .
22 - 656 640 672 661 5981 392
23 - 658 650 675 658 588| 371
24 e82 661 650 682 656 515| 193
25 2283 661 648 678 653 462 9.6
26 a310 667 648 683 651 390 6.8
27 a322 666 646 685 648 337 5.8
28 2403 667 643 655 646 329 5.4
29 2500 667 638 688 650 277 5.4
30 a530 670 632 658 653 248 5.0
31 - 656 - 685 650 - 4.6
- Runoff in
Month ,fg‘;ﬂggys Maximum Minimum Mean aore-fest
April 24-30. 2,430 530 uz2 547 4,820
May.. 20, 259 682 562 654 40,180
June 18,792 658 577 686 37,270
July . 20,464 688 627 660 40,590
August, , 20,668 683 646 667 40,990
September, . . . . 17,463 682 248 582 34,640
OCbObET e, o e e e e 2,531.7] 403 4,6 82 5,020
The PEriodeeuessenaneeereeonrnensninnnans - - = - 203,800

a No gage-height record; dlacharge computed on basls of records for station at St. Mary crossing.

Note.- Canal not in operation before Apr. 24 or after Oct. 31.

Time basis: Mountain war time up to 2 a.m., 8ept. 30, 1945; mountain standerd time thereafter.
To convert war time to standard time, subtract 1 hour.
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St. Mary Canal at 8t. 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. I3 V., 500 feet east of outlet of St. I’hx’y River siphon, 9 miles northeast of Babb,
and 10 miles downstream from intake.
Records available.- 1918-45 (irrigation seasons only).
Remarks.- Records excellent.
Cooperation.~ This station is one of the international gaging stations maintained jointly
Yy 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, De-
partment of Mines and Resources, Canada.

Discharge, in second-feet, aprll to October 1945
Dayy Apr. May Tune July Aug. Sept. Oct.,
1 - 456 584 575 580 544{ 191
2 - 483 592 569 578 544 2.1
3 - 504 592 580 578 542 -
4 - 514 590 582 573 546 -
5 - 531 561 596 573 544 -
6 - 550 563 592 571 562 -
7 - 567 561 590 571 567 -
8 - 578 554 590 576 575 -
9 - 586 544 583 576 582 -
10 - 596 531 586 576 582 -
11 - 596 535 586 £76 578 -
1 - 590 569 578 578 576 -
13 - 592 573 550 576 571 -
14 - 590 590 550 575 565 -
15 - 588 586 546 578 561 -
16 - 586 580 542 578 559 -
17 - 586 576 542 571 561 -
18 - 590 571 569 573 563 13.5
19 - 588 573 582 563 563 213
20 - 586 578 580 561 558 283
21 - 582 582 578 561 544 349
22 - 582 590 B76 568 525| 353
23 - 588 602 575 556 521| 343
24 alz.2 586 604 582 554 4831 257
25 1s7 592 604 578 552 411 10.7
26 215 598 600 580 550 367 -
27 227 598 594 582 548 295 -
28 308 596 592 582 544 298 -
29 414 598 586 580 546 267 -
30 440 600 580 586 548 215 -
31 - 594 - 580 546 - -
Second— Runoff in
Month foot—days Maximum Minimum Mean acre—feet
April 24-30.. 1,803.2] 440 12.2 258 3,580
MOFeeennnnn.. 17,771 600 456 573 35,250
17,337 604 531 578 34,390
17,8562 596 542 576 35,410
17,536 580 544 566 34,780
September 15,159 582 215 505 30,070
October 1, 2, 18-256...00uunurnnnnn. e 2,041.3 353 10.7 204 4,050
The POIr10Gesassssoe e nne tunaneannnnnns . - - - - 177,530

a No gage-helght record; discharge computed on basis of observer's notes.

Note.- Canal not in operation before Apr. 24, during perlod Oct. 3-17, or after Oct. Z5.

Time basls: Mountain war time up to 2 a.m., Sept, 30, 1945; mountain standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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St. Mary Canal at Hudson Bay divide, near Browning, Mont.
(International gaging station)

R. 11 W.,

Location. Water-stage recorder, lat. 48°58', long. 113°04', In sec. 5, T, 37 N.,
0 miles north

ackfeet Indian Reservation, 3 miles upstream from cénal outiet an
or Browning.

Records available.- 1917-45 (irrigation seasons only).

Remarks.~ Records excellent except those for periods of no gage-helght record, which are
alr.

Coogeration.— This station is one of the internatlonal gaging statlons malntained jointly
y_the United States and Canada under the Boundary Waters Treaty. The records have been
collected and complled jointly with the Domlnlon 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. } Oct.
1 - 2418 593 S7L 573 531 | 212
2 - 2453 593 560 575 535 | 151
3 - 2485 593 562 573 520 43.2
4 - 2502 606 S71 568 538 | 11.7
5 - 8521 584 577 566 527 5.2
1 - a532 573 592 564 533 2.5
7 - 553 575 562 562 549 6
8 - 2568 562 582 564 560 .3
9 - as7s 553 582 566 566 .2
0 - 2593 538 552 564 568 1
u - 593 533 577 566 568 1
12 - 593 546 577 566 sés| -
13 - 588 562 562 571 564 -
14 - 536 575 546 562 557 -
15 - 586 564 546 560 560 | -
%g - 586 575 540 557 555 -
18 - 586 571 535 557 555 -
19 - 579 566 546 557 557
20 - 579 562 566 546 557 -
- 582 566 575 546 553 | a148
Sé - 579 568 575 544 546 | @307
23 - 579 575 573 544 538 | a345
24 - 577 579 566 542 520 | 2350
25 - 577 586 571 538 511 | 341
- 586 593 575 540 439 | a248
28 al 595 593 571 535 395 | a30
2120 599 590 575 535 333 | a8
28 2248 595 588 577 529 300| a6
29 a32d 595 582 577 520 202| a2
30 a394 597 575 584 535 pa2| -
31 - 599 - 571 535 - -
— ff in
Month figg:’;gys Maximum | Minimom Mean | Runoff in
1,087 392 1 161 2,160
17,539 599 418 566 54,790
17,287 606 533 575 34,190
17,636 584 535 569 34,980
17,169 575 520 554 34,050
15,146 568 242 505 30,040
2,211.9 350 .1 105 4,390
The Period....eoess .- - - - - 174,600

a No gage-height record; dlscharge computed on basls of records for station at St. Mary orossing
and stations on North Fork Milk River.

Note.~ Canal not in operatlon before Apr. 26, durlng perlod Oct., 12-19, or after Oc

Time basls: Mountain war time up to 2 a.m., Sept. 30, 1945; mountain standard time thereafter.
To convert war time to standard time, subtraot 1 hour.
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Swiftcurrent Creek at Many (lacier, Mont,
(International gaging station)

Location,~ Water-stage recorder, lat. 48°48', long. 113°38', in sec. 12, T. 35 N., R. 16
., at outlet of Swiftcurrent Lake at Many Glacier, Glacier Natlonal Park, 14 miles
southvest of Babb,

Drainage area.- 31.4 square miles,
ecords Avallable,- June 1912 to September 1945 (winter records incomplete).

TXLremes,— Maximum discharge during year, 845 second-feet June 1, 22 (gage height, 4.31
€6t)T minimum observed, 11.6 second-feet Mar. 20 (gage height, 1.44 feet),
1912-45: Maximum discharge, 2,250 second-feet June 13, 1937 (gage height, 6.89
feet, affected by backwater from bridge); minimum observed, 9.6 second-feet Mar. 14,
Remarl:s.— Records good. No diversion or regulation.
Coogeraﬁion.- This station is one of the International gaging stations maintalned Jointly
y the United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled Jointly with the Dominion Water and Power Bureau, Department
of Mines and Resources, Canada.

Reting tebles, water year 1944-45 (gage helght, In feet, and
discharge, in second-feet)

Oct. 1 to Nov. 1 Mar. 1 to Sept- 30
.7 29 1.4 10 2.0 88 3.5 527
1.8 42 1.5 14 2.2 130 4.0 716
1.9 589 1.6 21 2.4 183 4.5 928
2.0 78 1.7 37 2.7 270
2.1 o8 1.8 54 3.0 364

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 72 39.4 h20.3 37.0 112 811 301 116 61
2 65 al9.2 33.8 191 716 370 107 62
3 63 hl8.2 33.8 249 625 374 101 57
4 56 al8.2 30.6 348 606 358 99 64
5 76 alB.2 a25.8 434 625 313 9s 223
6 84 hl8.2 21.0 569 55e 289 96 270
7 82 al8.2 24.2 584 450 289 94 186
8 82 al8.2 24.2 490 374 292 98 142
9 78 al8.2 24.2 450 377 286 99 125

10 76 hi8.2 24.2 538 460 273 103 101

11 74 al6.8 21.0 520 486 279 103 92

12 70 hl5.4 21.0 441 434 307 98 88

13 67 al4.? 21.0 438 358 320 92 83

14 63 al3.9 19.6 364 323 298 92 78

15 59 hl3,2 21.0 348 273 264 86 76

16 56 al2.9 24.2 402 243 228 83 76

4 54 al2.7 24.2 457 279 191 81 85

18 48.8 hl2.4 18.9 45 393 163 81 88

19 45.4 al2.0 16.1 351 510 150 81 81

20 45.4 hll.s 22.6 289 569 150 80 81

21 43.7 hil3.2 45.5 273 671 158 73 26

22 39. 4 hl5.4 64 267 798 177 68 99

23 48.8 h25.8 64 329 606 169 64 96

24 56 h27.4 64 45 496 161 66 S0

25 57 h30.6 62 507 470 161 66 90

26 57 h27.4 56 503 483 158 62 88

27 54 h24.2 48.9 457 444 150 61 85

28 50 h21.0 51 493 364 142 57 78

29 47.1 h21.0 42.1 470 304 142 62 71

30 42.0 hl9.6 52 594 286 140 62 74

31 39.4 h24.2 - 744 - 128 61 -

Per Runoff
Second- uno.
M¥ontb Maximum | Minimum Mean
foot-days sg;xg;e Inches { Acre-feet
October . ...................... 1,881.0 84 39.4 59.7 1.80 2.19 3,670
November . - - - - - - -
December . - - - - - - -
Calendar year ......... - - - - - - -

30.6 11.6 18.4 -586 <68 1,130

64 16.1 34.6 | 1.10 1.23 2,060

744 112 421 13.4 15.45 25,870

811 243 480 15.3 17.07 28,540,

vy Ce B . 374 128 232 7.39 8.52 14,240

August .. A 116 57 83.5 | 2.66 3,07 5,140

September R . 270 57 99.5 | 3.17 3.54 5,920
Water year = .......... - - - - - - -

a No gage-helght record; discharge interpolated.

h Computed from staffe-gage readings.

Time basis: Mountain war time up to 2 a.m., Sept. 30, 1945; mountain standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Sherburne Lake Reservolr at Sherburne, Mont.

Location.- Water-stage recorder, lat. 48°50', long, 113°31*, in sec. 35, T. 36 N,, R,
5 W., in gatehouse at Sherburne Lake Dam on Swiftcurrent Creek, 6 miles southwest of
Babb, Datum of gage is 4,700.0 feet above mean sea level, Gage heights 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
- 45,

Extremes.- Maximm contents during year, 60,930 acre-feet July 5 (elevatlion, 4,984,90
get); minimm observed, 3,118 acre-feet Sept. 30 (elevation, 4.732.48 feet).
%915, 1917-18, 1921-45: Maximum contents, that of July 5, 1945; no usable contents
at, times.

Remarks.-~ Reservoir is formed on natural lake by earth-f11l dam completed in 1921,
Storage began in 1919. Capaclty, 66,100 acre-feet between elevations 4,726 (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 neglligible.

Milk River project of Bureau of Reclamation.

Cooperation,- Staff-gage readings furnished by Bureau of Reclamation.

Contents, In acre-feet, water year October 1944 to

Sept ember 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 6,766 11,540| 14,855 17,750 | 19,492 | 21,340 | 23,172 17,900 44,600 | 59,281 | 50,410 | 20,180
2| s,918] 11,684 14,990| 17,800 | 19,555 | 21,380 | 23,271} 17,457 | 46,718 | 59,910 | 49,510 | 19,240
3| 7,262| 11,812 15,125 17,830 | 19,630 | 21,420 | 23,381 17,206] 48,505 | 60,454 | 48,640 | 18,310
4| 7,342 11,972 15,242 | 17,860 | 19,720 | 21,460 | 23,491| 17,178| 49,600 | 60,845 | 47,740 | 17,520
s| 7,539} 12,092 15,368 | 17,890 | 19,810 | 21,500 | 23,590| 17,250 49,870 60,930 | 46,868 | 17,232
6| 7,710| 12,244| 15,485| 17,940 | 19,900 | 21,530 | 23,700 17,664| 50,020 | 60,845 | 45,906 | 16,854
7| 7,965| 12,381| 15,611 | 18,080 | 19,980 | 21,570 [ 23,799| 18,090 49,870 | 60,760 [ 45,080 | 16,050
8| 8,175| 12,516 15,757 | 18,130 | 20,070 | 21,600 | 23,887 | 18,220| 49,435 | 60,641 | 43,944 | 15,233
9| 8,378| 12,651 15,850} 18,230 | 20,160 | 21,630 | 23,975 18,350 49,480 | 60,624 | 42,838 | 14,432
10| 8,576| 12,795 15,970 18,340 | 20,240 | 21,680 | 24,063 | 18,997 | 50,095 | 60,505 | 41,859 | 13,

11| 8,766| 12,886( 16,080 18,420 | 20,320 | 21,730 | 24,151 20,500| 50,680 | 60,369 | 40,884 | 12,750
12| e,948| 13,020 18,200| 18,480 | 20,390 | 21,780 | 24,239 21,600| 51,115 60,352 | 39,896 | 11,884
13| 9,032{ 13,216| 16,320 18,520 20,460 | 21,830 | 24,327| 23,095| 51,280 | 60,301 | 38,866 | 11,044
14| 9,225 13,448 16,450 18,570 20,530 | 21,880 | 24,437| 24,217} 51,432 | 60,216 | 37,816 | 10,265
15| 9,443} 13,648! 16,550| 18,620 | 20,600 | 21,930 | 24,547 25,240| 51,464 60,029 | 36, 9,412
16| 9,568| 13,808| 16,650| 18,650 | 20,670 | 21,980 | 24,613| 26,295 51,355 59,774 | 35,732 | 8,492
17| 9,654| 13,920| 16,760 18,700 [ 20,720 | 22,030 | 24,646 27,637| 51,400 | 59,400 | 34,684 | 7,680
18| 9,880| 13,960| 16,818 18,736 | 20,770 | 22,080 | 24,690| 28,825| 51,720 | 59,026 | 34,180 | 6,802
19| 9,929| 13,984| 1s,872| 18,772 | 20,810 | 22,130 | 24,723 28,856 | 52,392 | 58,601 | 32,732 | 5,804
20| 10,052 14,009| 16,935| 18,817 20,850 | 22,180 | 24,800( 30,665 53,255| 58,159 | 51,736 | 5,256
21| 10,241| 14,045| 16,989| 18,889 | 20,900 | 22,250 | 24,880| 31,180| 54,365| 57,734 | 30,795 | 4,747
22| 10,323| 14,072| 17,043| 18,961 | 20,940 | 22,290 | 24,800| 31,125| 55,660 57,516 | 29,748 | 4,472
23| 1o,610f 14,099] 17,106 | 19,033 | 20,980 | 22,350 | 24,096| 51,180 56,740 | 56,932 28,781 | 4,077
24| lo0,602| 14,153 17,178| 19,096 21,050 | 22,430 | 23,370 31,556 | 67,262 | 56,548 | 27,857 [ 3,928
25| 1o,772| 14,216| 17,241| 19,159 | 21,120/ 22,510 | 22,655| 32,677 | 67,819 | 55,972 | 26,922 | 3,648
26| 10,876 14,306| 17,313 19,213} 21,190 | 22,580 | 21,870| 34,180{ 68,346 55,300 26,075 3,378
27| 115020| 14,423| 17,376 19,258 | 21,270 | 22,666 | 21,040| 35,576 58,806 | 54,612 | 25,170 | 3,310
28| 11,148| 14,522| 17,439 19,303 | 21,310 22,743 | 20,200| 36,968 59,026 | 63,810 24,162 | 3,264
29| 11,220] 14,657| 17,493| 19,348 | - 22,831 | 19,393} 38,349 | 59,026 | 53,105 | 23,117 | 3,192
30| 11,332 14,765| 17,565 19,398 | - 22,908 | 18,580| 40,143| 58,975 52,136 22,100 | 3,11
31| 11,452 - | 17,855( 19,447 | =~ 23,040 - | 42,249 - 51,280 | 21,120 -

Monthly elevation and contents, water year October 1944 to September 1945

Change in contents
Date E%?":E %on Cant e?t s t) during month .
e t (acre-fee (acre-feet )

8ept B0 cveerncrceraracrens]| 4,737.54 6,529 -
Oct. BLeaenn. 4,743.94 11,452 +4,923
Nove 30.v.tn.n 4,747.85 14,765 +3,313
Dece Blecerevrvncnnuenaanss| 4,750.95 17,655 +2,890
Calendar year 1944....... - - +9,003
Jane 3leceeenenes -e| 4,752.83 19,447 +1,792
Febe 28.cvevn.as 4,754.71 21,310 +1,863
Mar. 4,756.40 23,040 +1,730
4,751.88 18,580 -4,460
4,772.73 42,249 +23,669
4,783.75 58,976 +16,726
4,778.92 51,280 -7,695
4,754.52 21,120 -30,160
4,732.48 3,118 -18,002
Water year 1944-45....... - - =-3,411

+ Elevation at 12 p.m.

Note.- Contents computed from gra
Apr. 30, July 26 to Aug. 6, Sept. 19~30.
Time basis: Mountain war time up to 2 a.m., Sept. 30, 1945; mountain
itnndard time thersafter. To convert war time to standard time, subtract

hour.

based on gage readings Nov. 1l to
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reek at Sherburne, Mont.

onal 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.
RecoR?s avallable,~ July 1912 to Septen

ber 1945 (winter records incomplete).

Extremes.~ Maximm discharge during year, 910 second-feet June 4, 5 (gage height, 5.35

eet); no flow Apr. 1-19.
1912-45: Maximum discharge, 2,2
feet); no flow at times when gates
Remarks.~ Records excellent except tho
version,
Cooperation,~ This station 1s one of th
y the United States and Canada undg
been collected and comglled Jointly
partment of Mines and Resources, Can:

0 second-feet June 17, 1916 (gage height, 7.83
No di-

n dam were closed,
e below 1 second-foot, which are fair.

Flow regulated by dam aboye station.

e international gaging stations maintained Jointly

r the Boundary Waters Treaty.

ada.,

Rating tables, water year 1944-45 (gage height, in feet, and discharge,
in second-feet)

Oct. 1 to Nov. 15

Apr. 22 to Sept. 30

The records _have
with the Dominion Water and Power Bureau, De-

0.3 0.0 0.8 1.1 .8 29 3.5 285
4 .2 1.0 3.5 2.0 42 40 412
5 a4 .2 7 2.2 62 4.5 567
14 13 2.6 116 5.0 756
1.6 20 3.0 183 5.4 934
Discharge, in second-feet, water year October 1944 tc September 1945
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 0.4 0.2 o | ns31 7.3 251 574 550
2 .3 .2 o | ns24 7.5 158 570 537
3 3 .2 0 | n524 7.7 217 560 524
4 .2 .2 0 579 515 308 557 521
5 .2 -2) o 850 892 392 560 515
[ .2 .2 0 633 869 421 574 560
7 -2 -2 0 637 842 4s| eo1 598
8 .2 -2 0 645 802 421 657 598
s -2 -2 0 611 564 422 650 581
10 -2 .2 0 437 395 418 653 570
1 .2 .2 0 8.6| 395 421 633 560
12 .2 .2 0 8.6 395 41§ 630 544
13 .2 .2 0 8.6| 396 418 625 531
14 .2 .2 [} s.8| 398 415 615 518
15 -2 .2 0 7.9| 396 418 601 518
18 .2 - 0 7.3] 396 415 594 531
17 .2 - o 2.8| 396 418 587 541
18 -2 - 0 1.5| 396 415 581 531
19 .2 - 0 1.3| 398 415 5851 502
20 .2 - a.2 1.2| 398 407 574 195
21 -2 - a.3| 165 404 207 564 465
22 -2) - n138” | 429 407 404 560 369
23 .2 - n429 429 | 412 404 557 297
24 -1 - n426 400 412 404 547 224
2 -1 - n445 2 408 459 537 192
28 .1 - n493 11.2| 412 551 528 165
27 .1 - ns12 10.0| 415 528 521 151
28 .2 - n512 9.5| 41s 554 557 140
29 .2 - h505 7.7| 41s 581 587 134
30 .2 - h517 6.8| 415 570 570 118
31 .2 - - 6.6 - 567 557 -
Seccnd~ Runcff in
Mcnth foct-days Maximum Minimum Mean acre—fest
October..........ooi i
November 1-15..
December,................c.000..n

Calendar year

Janwary.......... - - - - -
February z - - - -
March. . - - - - -
April 3,977.5) 517 0 133 7,890
May. 7,452.4 645 1.2 240 14,780
June... 12,978, 892 7.3 433 25,740
July. .. 12,994 551 158 419 25,770
August. . 15,000 637 521 551 35,700
Septsmber............. ...l 13,076 598 116 436 25,940
Water year = ... .ol - - - - -

a No gage-helght record; discharge estimated on basls of observer's notes.

h Computed from staff-gage readings.
Time basis:

To convert war time to standard time, subtract 1 hour.

796028 O - 48 - 3

Mountain war time up to 2 a.m., Sept. 30, 1945; mountain standard time thereafter.
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Otter Tall River near Detroit Lakes, Minn.

Locasion.- Water-stage recorder and concrete control, lat. 46°50', long. 95°42', in sec.
23, T. 139 N., R. 40 W., 5 miles downstream from Height of Land Lake and 7% miles east
of clty of Detroit Lakes.

Dralnage area.- 270 square miles.
Records available.- March 1937 to September 1945.

Extremes.- Maximun discharge during year, 198 second-feet May 12-14; maximum gage height,
o, eet Jan. 4, 5 (backwater from Ice); minimm dally discharge, 15 second-feet
Dec. 8, Aug. 10, 11; minimum gage helght, 2.98 feet Feb. 16 (backwater from ice).

1857-46:  Maximum dally discharge, 368 second~feet June 26, 1943; minimum dally,
0.1 second-foot Mar. 23, 1940,

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

station.
Ratl tables, water year 1944-45, except period of ice effect
n%gags height, in feet, and discharge, in second-feet)
Oct. 1 to Mar. 11 Mar., 12 to Sept. 30
3.1 16 3.8 94 3.1 15 3.8 o7
3.2 22 4.0 139 3.2 21 4.0 136
3.4 38 4.2 188 3.3 27 4.2 178
3.6 62 3.4 36 4.3 200
3.6 61
Discharge, in second-feet, water year October 1944 to September 1945
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 180 100 50 60 44 28 144 182 178 54 2 43
2 176 94 26 60 42 28 144 189 174 38 23 48
3 173 90 2 55 42 28 151 191 170 28 19 53
4 173 90 =17 585 42 26 159 191 1685 24 18 51
& 173 a0 16 58§ 42 26 165 191 163 26 19 48
6 173 a8 16 55 42 26 174 193 159 26 17 48
T 168 88 16 55 42 26 176 193 157 25 17 47
8 166 92 16 50 42 26 180 193 157 23 17 48
9 166 96 15 50 42 28 180 193 155 21 16 47
10 161 lo2 70 50 42 28 180 196 155 20 15 47
11 158 107 100 50 40 30 180 196 151 19 15 46
12 156 107 137 50 40 33 178 198 151 18 235 46
13 151 109 149 &5 44 39 178 198 149 18 26 46
14 146 118 137 55 26 50 176 198 146 20 29 46
15 141 116 137 55 22 57 176 196 144 19 29 46
16 137 114 130 55 22 58 180 193 140 20 35 45
17 134 112 120 55 20 64 182 193 138 20 42 47
18 130 112 #110 &5 20 #75 182 193 132 20 43 51
19 128 109 110 55 20 80 185 193 126 20 42 87
20 123 109 110 55 22 82 187 196 124 22 45 58
21 121 109 100 55 22 84 182 193 122 24 45 58
22 118 109 100 55 24 89 185 191 120 25 43 63
23 116 112 a5 RE 26 a3 185 189 112 25 39 66
24 114 114 a0 Ll #26 a9 185 187 108 24 37 66
25 92 116 85 E5 28 106 188 187 106 24 26 64
26 88 118 75 55 28 122 182 185 105 24 22 €6
27 105 112 75 46 28 128 180 185 101 24 20 68
28 105 110 75 44 28 130 180 182 91 24 18 68
29 105 110 75 *44 - 132 180 178 70 23 17 68
30 108 100 70 44 - 134 180 174 60 21 18 66
31 102 - 65 44 - 138 - 174 - 21 44 -
Second- : Runoff in
Month foot—days Maximum Minimum Mean acre-feet
October................. s 4,204 180 92 139 8,520
November. 3,153 118 88 105 6,250
December. 2,407 149 15 7.6 4,770
120 86,930
52.8 3,250
32.4 1,800
67.5 4,150
176 10,470
190 11,680
134 7,990
23.9 1,470
o e e B 27.2 1,670
September . 54.0 3,220
Water year 1944-45 ... P 32,896 198 15 90.1 65,240

# Winter discharge measurement made on this day.

Note.- Stage-dlscharge relation affscted by lee Nov. 28 to Dec. 6, Dec. 8-11, Dec. 16 to Mar. 11
(no gage-height macord Jan. 29 to Feb. 5, Feb. 18-203 discharge interpolated).

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to stendard time, subtract 1 hour.
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Otter Tail River below Pelican River, near Fergus Falls, Minn.

Location,~ Water-stage recorder, lat. 46°13'45", long. 95°07'00", in SWi sec. 20, T. 132
., R. 43 ¥W., 500 feet downstream from Dayton Hollow Dam, 5 miles Adownstream fromn
Pelican River, and 5 miles southwest of clty of Fergus Falls, Datum of gage 1s
1,069.95 fiet above mean sea level, adjustment of 1212 (levels by Corps of Engineers,
U. 8. Army).

Drainage area.- 1,810 square miles,

Records avallable,- November 1333 to September 1645. October 1930 tu November 1833 at
§Ite 4 miTes downstream.

Average discharge.- 13 years (1931-3z, 1033-45), 155 second-feet,

Extremes.~ Maximum discharge during yvear, 1,120 second-fast Nov, 14 (gage helght, 4.13
feet, backwater from aquatic growth); minimm, 7.4 second-feet July 14; minimm daily,
89 second-feet Aug. 9.
1930-45: Maximum discharge, 1,200 seconrd-feet June 4; 19044 (gage height, 4.13
feet); minimum, 1.0 second-foot May 2, 1934, Sert. 30, 1935; minimum daily, 1.6
second-feet Feb. 7, 1037.

Remarks.—- Records good except those for periods of backwater from ice or aquatic growth,
g ch are fair. Flow completely regulated by power plants upstream.

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 701 676 420 480 380 340 474 752 829 364 209 132
2 676 676 480 460 420 360 546 762 777 504 203 136
3 676 676 550 460 340 360 512 w7 777 406 1€7 130
4 701 650 65Q 420 340 360 559 777 752 369 166 122
5 726 535 600 380 380 340 472 777 26 455 al7o 118
6 752 645 850 360 420 340 507 777 728 403 172 116
7 701 62 600 420 360 340 £64 752 726 403 147 136
8 701 726 €00 380 380 340 480 752 TOL 32 140 133
9 650 701 600 380 360 340 610 752 676 420 89 127

10 645 701 600 420 420 280 600 726 701 352 171 123

11 676 676 550 420 320 333 559 7852 650 204 104 122

12 701 €25 480 380 360 467 600 728 701 375 90 126

13 726, 615 550 420 420 491 564 726 701 352 197 118

14 701 777 #500 360 360 €76 615 726 676 273 238 115

15 701 726 500 420 400 752 600 726 676 287 306 109

16 701 726 500 420 360 752 544 726 €76 298 201 105

17 726 €76 440 420 360 829 €40 758 635 320 216 116

18 726 701 460 420 360 303 876 726 620 340 185 122

19 701 701 500 420 340 752 829 726 €20 302 118 126

20 701 701 500 420 340 78 ik 726 583 320 147 161

21 6876 726 480 420 #360 676 777 752 G20 278 144 185

22 726 €50 500 360 #1400 701 803 726 620 258 135 152

23 676 676 440 401 400 650 303 726 71 263 130 160

24 726 701 420 #420 320 630 BO3 726 4Q7 265 131 211

25 701 650 420 420 3€0 565 803 726 584 218 133 175

26 676 645 420 420 360 560 752 701 483 207 154 1€8

27 676 650 420 420 360 566 752 701 485 208 132 204

28 676 620 480 420 360 548 752 650 556 231 132 178

29 676 610 460 420 - 492 777 701 488 206 123 176

30. 676 560 500 360 - 551 752 762 485 183 133 184

31 876 - 440 420 - 488 - 726 - 149 158 -

Second- i ind Runoff in
Month foot—days Maximum Minimum Mean acre—fest
£1,550 7562 645 695 42,740

November. . 20,023 77 535 667 39,720

December. . .. 15,590 €50 420 503 30,920
Calendar year 1944...................... 155,888 918 115 426 309,200

12,760 480 360 412 25,310
10,340 420 320 369 20,510
16,363 829 280 528 32,460
19,492 829 172 €50 38,660
22,793 Lkl 650 735 15,210
. 19,228 829 407 €41 38,140
PIPIPIR 9,682 504 183 312 19,200

August. ... 4,918 306 89 159 9,750

September. .. 4,286 211 105 143 8,500
Water year 1944-45 177,025 829 89 485 551,100

# Winter dlscharge measurement made on thls day.

a No gage-height record; discharge interpolated.

Note.- Stage-discharge relatlon affected by ice Dec. 1 to Mar. 10. Backwater fron aguatic growth
Oct. 1 to Nov. 30, July 1 to Aug. 4, Aug. 6-24.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war tilme to standard time, subtract 1 hour.
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Red River of the North at Wahpeton, N. Dak.

Location.~ Chaln gage, lat. 46°15'55", long. 96°35'40", in NE sec. 8, T. 132 N., R. 47
.; at Wahpeton, 800 feet downstream from confluence of Bols de Sioux and Otter Tall
Rivers, Datum of gage 1s 942,97 feet above mean sea level, datum of 1929.

Drainage area.- 4,010 square miles.
Records avallable.~ April 1942 to September 1945.

Extremes,.- Maximum discharge observed during year, 3,910 second-feet Mar. 17 (gage helight,
. feet); minimm dally, 94 second-feet Sept. 14; minlmum gage height observed, 2,99
feet Sept. 14.
1942-45: Maximum daily discharge, 5,000 second-feet Apr, 2-6, 1943; maximm gage
height, 14.75 feet Apr. 2, 1943, from tioodmark (vackwater from ice); minimum daily
discharge, that of Sept. 14, 1945.

Remarks.- Records good except those for perlods of ice effect or no gage-height record,
which are falr., Gage read once or twice daily. Flow regulated by Lake Traverse
Reservoir and by several power plants on Otter Tail River.

Rating tables, water year 1944-45, except period of ice effect
(gage helght, in feet, and discharge, in second-feet)

Oct. 1 to Aug. 14 Aug. 15 to Sept. 30
3.1 124 6.0 1,030 3.0 95
3.5 192 8.0 1,970 3.4 148
4.0 316 10.0 3,040 3.8 228
5.0 651 11.1 3,690

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 a750 706 426 449 399 365 758 1,100 895 a620 179 122
2 770 703 301 429 362 365 1,030 1,070 987 503 1s2 137
3 785 695 363 456 422 343 | 1,270} 1,060 1,060 380 182 117
4 804 703 425 429 390 334| 1,420 1,070 995 445 179 114
5 800 703 520 412 358 368 1,460 1,020 937 409 18s 112
6 792 670 670 390 371 340 | 1,450 929 884 346 175 110
7 800 658 808 368 429 328 1,400 s34 861 365 150 104
8 811 710 732 412 377 337 1,310 827 838 371 1s7 119
9 785 699 681 383 371 340| 1,100 542 823 334 145 122

10 758 736 615 37 377 340 922 830 a820 334 138 124
1 725 747 587 429 412 346 941 800 823 325 116 152
12 714 a730 566 426 340 374 903 S00 808 299 157 153
13 721 706 534 393 340 736 918 S08 770 287 126 110
14 744 703 576 394 4091 1,190 891 796 834 349 120 94
15 751 714 566 396 362 2,100 887 773 1,000 2568 162 112
16 751 773 548 416 409 | 3,060 a900 789 | 1,170 229 191 122
17 744 770 479 412 374 3,730 933 766 | 1,160 238 202 114
18 747 758 483 412 365| 3,740 964 777 { 1,080 271 170 113
19 773 736 466 409 352 | 3,440 | 1,020 781 | 1,030 290 176 143
20 M7 729 490 419 365 | 2,910 1,110 789 1,010 313 146 129
2. 758 732 486 416 371} 2,270 1,270 70 972 302 11s 138
2 a740 7286 #476 412 387 1,820 1,300 792 979 296 125 159
23 728 751 493 355 358 #1,500] 1,290 B83S o2 234 125 193
24 758 710 469 374 390 1,310 1,330 798 906 227 117 170
25 736 #718 445 409 368| 1,120 1,310 785 876 220 113 183
26 747 721 432 399 346 | 1,100} 1,250 ™ 830 21s 121 191
27 744 548 419 412 362 1,100} 1,200 781 895 211 113 187
28 721 629 426 412 #3558 1,030 1,130 755 S00 202 112 208
29 710 604 422 409 - 910 | 21,150 732 729 196 116 179
30 706 432 456 416 - 77| 1,170 706 744 200 117 191
2 718 - 456 #340 - 718 - 770 - 1s4 114 -
Secend~ Runoff in
Month foot—days Maximum Minimum Mean aore-feet
706 754 46,340
432 698 41,550
301 510 31,370
120 707 | 513,000
340 405 24,920
340 376 | 20,870
328 1,250 | 76,840
788 1,133 67,410
706 838 51,500
729 916 54,520
- 184 305 | 18,760
gust.. . . . .. 112 146 8,990
[ T Y A, 4,222 208 94 141 8,370
Water year 1944=45 ...................... 227,602 3,740 94 624 | 451,400

* Winter discharge measurement made on this day.
a No gage-helght record; discharge interpolated.
Note.s Stage-diacharge relation affected by ice Nov. 28 to Mar. 15.
6 basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Red River of the North at Fargo, N. Dak.

Location.- Staff gage, lat. 46°52'10", long. 96°47'00", in sec. 7, T. 139 N., R. 48 W.,
ust upstream from Island Park Dam in Fargo and 10 miles upstream from Sheyenne River.
Datum of- gage is 870.00 feet above mean sea level, adjustment of 1912.

Drainage area.- 6,800 square miles.

Records avallable.~ May 1901 to September 1945.

Average discharge.- 43 years (1902-45), 448 second-feet (unadjusted),

Extremes .- Maximum discharge during year, 7,700 second-feet Mar. 22 (gage height, 20.70
eet); minimum observed, 87 second-feet Sept. 17 (gage height, 7.67 feet).

1901~45: Maximum discharge, 18,000 second-feet Apr. 7, 1943 (gage helght, 28.40
feet); no flow for many days in each year during period 1932-41.
Maximum stage known, 40.1 feet AEr. 7, 1897, U. S. Weather Bureau gage, datum of
which 1{s 863.5 feet above mean sea level, adjustment of 1912.
Remarks.- Records good. Gage read once or twice daily. Flow partly regulated by several

akes in Otter Tail River Basin and municipal pools created by dams in channel of Red
River. Flgures of daily discharge do not include diversion by city of Fargo.

Ratifig tables, water year 1944-45 (gage helght, in feet, and discharge,
in second-feet)
(8hifting~control method used Nov. 10 to Mar. 12)

oct. L5e Mar. 12 to Septe 30

8.4 323 7.6 71 9.6 994 14.5 4,210

8.7 455 7.8 120  10.0 1,330 15.5 4,520

9.0 605 8.1 208  11.0 2,300 16.5 4,950

9.4 835 8.4 319  1i.8 2,980 18.0 5,740
8.8 502  12.6 3,460 19.5 6,750
9.2 720  13.5 3,880 20.7 7,700

Discharge, in second-feet, water year October 1944 to September 1945

D Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 709 721 474 465 432 361 1,930 1,420 796 789 215 102
2 709 709 391 484 405 365 | 1,890 1,390 899 751 202 115
3 721 709 323 465 414 369 | 1,840 1,370 1,080 655 186 110
4 750 709 327 446 414 369 | 1,910 1,350 1,320 827 192 115
5 767 709 378 446 418 374 | 2,030 1,330| 1,520 459 211 117
6 773 709 469 446 383 344 | 2,080 | 1,340] 1,430 468 205| 120
7 756 709 558 437 378 352 | 2,070 1,240( 1,290 430 196 110
8 756 709 670 418 374 365 | 2,010 1,120( 1,180 394 189 126
9 779 709 767 383 418 365 | 1,890 1,0401 1,100 394 168 112
10 767 715 750 391 409 396 | 1,830 1,020| 1,040 398 157 115
11 767 716 709 391 378 479 | 1,600 1,000 1,000 376 160 115
12 756 750 648 400 387 595 | 1,390 994 | 1,010 358 151 115
13 727 761 610 423 405} 1,080 | 1,310 9271 1,030 368 140 128
14 709 779 605 437 383 1,720 | 1,270 9271 1,020 323 128 154
15 732 809 584 418 383 2,340 | 1,240 920 | 1,020 332 131 145
16 758 815 584 423 409 | 3,120 | 1,210 906 | 1,030 358 131 112
17 756 809 569 400 391 | 4,030 | 1,250 877! 1,260 528 128 89
18 738 827 528 423 405 4,940 | 1,290 863 1,350 287 180 99
19 732 816 474 437 387 5,920 | 1,330 856 | 1,350 268 215 134
20 744 803 479 437 378 6,580 | 1,360 870 | 1,250 299 196 131
21 767 kit 460 441 378 7,380 | 1,560 870 1,200 315 177 131
22 79 750 437 441 361 | 17,650 | 1,760 870 | 1,160 545 160 | 137
23 750 744 441 437 365 | 7,260 | 1,900 849 1,110 323 134 137
24 744 750 455 437 369 | 6,260 | 1,950 870 | 1,080 315 110 154
25 732 761 465 414 369 5,120 | 1,910 884 | 1,050 275 1s 171
26 744 744 469 427 383 | 4,370 | 1,830 856 | 1,010 264 112 17
27 744 732 460 441 365 | 3,850 | 1,750 829 942 268 104 17
744 721 446 437 357 3,230 | 1,670 822 920 275 104 196
29 750 469 423 441 - 2,850 | 1,590 809 927 253 102 192
30 732 469 446 441 - 2,560 | 1,470 789 849 235 102 202
31 727 - 418 432 - 2,250 - 789 - 218 104 -
Diver-
Month QBSsrved sion |Adjusted for diversion
on’ (acre=-

Second- Runoff in Discharge in|Runoff in

foot—days Maximun |Minimum| Mean |...._reer | Teet)t|gecond-feet |acre-feet
Qotober................ 23,099 779 709 745 45,820 207 748 46,030
November..... 21,904 827 469 730 43,450 198 733 43,650
December...... .. 15,817 767 323 610} 31,370 202 513 31,570
Calendar year 1944 ..| 313,569| 4,120 116 857 ] 622,000 2,421 860 624,400
January................ 13,359 484 383 431 26,500 188 434 26, 690
February..... . 10,898 432 557 389 | 21,620 169 392 21,790
March..... . 87,224| 7,650 544| 2,814 175,000 187 2,817 | 173,200
. 50,120 2,080 1,210( 1,671 99,410 180 1,674 99,590
30,977 1,420 789 61,440 204 1,002 61,640
53,2221 1,520 795| 1,107! 65,890 227 1,111 66,120
11,638 789 218 375 23,080 294 380 23,370
4,805 215 102 185 9,530 269 159 9,800
4,032 202 89 134 8,000 256 139 8,260
Water year 1944-45..| 307,095 7,650 89 841 | 609,100 2,581 845 611,700

+ Diversion by city of Fargo pumping plant.
Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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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 £5,
. 145 N., R. 49 W., at highway bridge half a mile west of Halstad and 2% miles below
mouth of Wild Rice River. Datum of gage is 826.65 feet above mean sea level, datum

of 1929.

Dralnage area.- 21,800 square miles (includes 3,940 square miles 1n closed Devils Lake
Eas§n).

Records avallable.— March 1936 to June 1937 (no winter records); April 1942 to June 1945

ragmentary).

Extremes.- Maximum discharge during season, 13,300 second-feet about Mar. 25 (gage

eIght, 23.6 feet, from floodmark); minimum not determined.
1936-37, 1942-45: Maximum discharge observed, 21,800 second-feet Apr, 11, 1943

(gare 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 1v44 to September 1945

Day| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept .
1 - 3,670 1,500
2 - 3,480 1,530
3 6,840| 3,480 al,580
4 6,700| 3,550 1,640
5 6,400| 3,470 1,870
6 6,180| a3,300| 1,850
7 6,560| 35,140| 2,260
8 6,050| 3,010| 2,170
9 5,240 2,820| 2,020
10 4,890] 2,580 a1,870
11 4,930| 2,460 1,720
12 5,500 2,330 1,670
13 5,590| a2,250| 1,600
14 5,170| 2,160 1,580
15 84,750| 2,060( 1,570
16 4,330| 2,010| 1,570
17 4,150 1,960 al,580
18 4,130 1,870] 1,590
19 4,060 1,820 1,590
20 3,980| al,780| 1,840
21 4,000 1,750 1,770
22 a4,150| 1,740| 1,710
23 4,200 1,720| 1,620
24 4,550| 1,700 al,580
25 4,730| 1,670 1,540
26 4,740 1,670 1,490
27 +11,600| 4,660 al,640( 1,450
28 4,480 1,610| 1,380
29 24,220 1,570 1,300
30 3,970 1,530 1,260
31 - 1,510 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre—fest
Qctober...... ... ... .. ..o,
November. . .
December.
Calendar year ...................
139,330 6,840 3,970 4,976 276,400
71,310 3,670 1,510 2,300 141,400
49,700 2,260 1,260 1,657 98,580
September.. ................ ...... - z - - N
Tne period... e e e e - - - - 516,400

+ Result of discharge measurement.

a No gage-height recerd; discharge interpolated.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard

To convert war time to standard time, subtract 1 hour.

time thereafter.



RED RIVER OF THE NORTH BASIN

Red River of the North at Grand Forks, N. Dak.

Location.- Water-stage recorder, lat. 47°567'26", long. 97°02'47", 1in SENE} sec. 33, T.
., R. 50 W., 1in Grand Forks, 2 miles downstream from Red lake River.

. staff gage 33 miles downstream from recorder.
mean sea level, datum of 1929,

Auxiliary

Datum of each gage is 773.42 feet above

Draina%e area.- 30,100 square miles {includes 3,940 square mlles in closed Devils Lake

asing.

Records available.- May 1901 to September 1945 in reports of the Geological Survey. April
overber 1912 in report of Minnesota State Drainage Cormisslon.

Average discharge.— 63 years, 2,158 second-feet.
Extremes.- Maximum daily discharge during year, 21,000 second-feet Mar. 25i maximum gage

, 32,00 feet Mar. 30; minimum discharge, 834 second-feet Aug. 28

e1g)
4.16 feet).
1962-1945:

gage helght,

Maximum discharge observed, 43,000 second-feet Apr. 10, 1897 (gage

height, 50.2 feet), from rating curve extended above 32,000 second-feet; minirum, 2.4
second-feet Feb. 3-5, 12, 14, 16-19, 1937 (caused by unusual regulation during repair
of dam at Grand Forks).

Remarks.- Records good.

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec . Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,680 2,120| #1,250| 1,400| 1,390 #1,350|k18,300| 9,540] 3,220 2,410 1,220 933
2| =2,590| #2,080f 1,140| 1,400| #1,400| 1,350}k17,200| 9,010 3,170| 2,310| 1,150 1,030
3| 2,570{ 2,1s0f 1,190/ 1,380 1,400| 1,330k16,100| 8,620] 3,120| 2,260 1,180 1,190
4{ 2,630{ 2,030 1,270 1,340 1,390 1,330|k15,200 8,520 3,140{ 2,270| 1,140 1,140
3| =2,480| 2,070 1,520| %1,360| 1,380| 1,270|k14,500| 8,380 3,210! 2,200 1,120 1,000
6| 2,520{ 2,110{ 2,020| 1,400| 1,380} 1,230|k14,000| 8,020 3,450] 2,140| 1,100 961
7| 2,500/ 2,020{ 2,220 1,380 1,360| 1,260|k13,500, 7,920 3,550| 2,070| 1,040 986
8| 2,520/ 2,090f 2,240| 1,370} 1,380| 1,200 13,000] 7,640 3,650| 1,900| 1,040 1,060
9| 2,580/ 2,070{ 2,230| 1,330| 1,420| 1,330! 12,300{ 7,210} 3,570| 1,760 982 1,150
10| 2,540, 2,120| 2,240; 1,330 1,420 1,390| 11,600 6,830 3,510{ 1,770 902 1,240
11 2,500 2,130) 2,140} 1,350{ 1,380| 1,500| 11,300 6,510| 3,400| 1,730 o4n 1,110
12 2,500y 2,170\ 2,060| 1,350( 1,370 1,620l 11,600| 6,250 3,310{ 1,600| 1,030 1,280
13( =2,520{ 2,240{ 2,030{ 1,330 1,400 1,770| 12,500/ 6,050 3,260 1,590 982 1,360
14 2,530\ 2,390\ 1,860 1,3350| 1,400} ¢£,120| 13,200, 5,800| 3,220| 1,520 940 1,360
15| 2,480 2,560/ 1,830| 1,330! 1,400| 3,370| 13,200{ 5,630 3,250 1,480 982 1,340
16| 2,420{ 2,560/ 1,760\ 1,340| 1,380| 5,550| 12,700| 5,460| 3,240 1,470 1,080 1,270
17| 2,380 =2,700{ 1,840{ 1,380| 1,360| g7,470| 11,900| 5,250| 3,230| 1,460| 1,040 1,190
18| 2,390\ 2,760| 1,740{ 1,380| 1,340| g8,970| 11,100 5,080 3,180\ 1,440| 1,070 1,290
19) 2,350} 3,040 1,580 1,410{ 1,360 (gl0,300| 10,500 4,880\ 3,100( 1,450] 1,080 1,290
20| =2,310{ 2,990| 1,570| 1,400| 1,360| 11,600{ 10,200 4,730| 3,150{ 1,440| 1,060 1,330
21| 2,300/ 2,890| 1,590| 1,390| 1,370 15,200 9,930| 4,680| 3,250| 1,390| 1,040 1,300
22| 2,280 2,770{ 1,620 1,390 1,390 k18,500{ 9,760 4,550 3,230 1,370| 1,050 1,380
23| 2,240 2,610| 1,560) 1,390| 1,400 |k20,000| 9,720| 4,350{ 3,160| 1,340| 1,000 1,520
24| 2,210| 2,520 1,450| 1,400 1,300 Mc20,400| 9,800| 4,200| 3,070| 1,330 947 1,580
25| 2,250) 2,330| 1,430) 1,410 1,350 |ke1,000| 10,300| 4,210] 2,920] 1,250 961 1,680
26| 2,170{ 2,240| 1,400| 1,430| 1,280] 19,400{ 10,600{ 4,170| 2,850| 1,240 1,040 1,800
27 2,180 2,220 1,390| 1,420| 1,260| 19,300| 10,700| 3,9%0| 2,710| 1,220 954 1,810
28| 2z,140{ 2,150{ 1,400 1,410{ 1,320 (k20,400 10,600( 3,860( 2,630 1,220 851 1,820
29| 2,120 1,770| 1,400| 1,420 - |k20,900 | 10,400| 3,680{ 2,600 1,240 851 1,820
30( =2,130| 1,760| 1,370( 1,380 - 20,100 | 9,990| 3,400| 2,480| 1,360 855 1,860
31| 2,140 - 1,390 1,370 - k19,300 - 3,230 - 1,220 92 -
Second-~ Runoff in
Month foot—days | Maximum Minimum Mean acre—foot
October. ... 2,680 2,120 2,592 147,100
November. e 3,040 1,760 2,321 138,100
December................... 2,240 1,140 1,668 102,600
10,300 600 2,966 | 2,153,000
42,700 1,430 1,330 1,377 84,690
38,440 1,420 1,260 1,373 76,240
281,880 21,000 1,230 9,093 559,100
365,790, 18,300 9,720 12,190 7285, 500
181,720 9,540 3,230 5,862 360,400
94,830 3,650 2,480 3,161 188,100
50,450 2,410 1,220 1,627 100,100
Bugust. .. 31,537 1,220 851 1,017 62,550
September. . 40,080 1,860 933 1,336 79,500
Water year 1944-48 ... .................. 1,322,927 21,000 851 3,624 2,624,000

# Winter dlscharge measurement made on this day.

g Computed from graph based on gage readings.

k Computed by using rate of change of stage as a factor.

Note.- Stage-discharge relation affected by ice Nov. 16 to Mar. 21.

Time basis: Central war tims up to 2 a.m., Sept. 5C, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.

~annAanaA



30 RED RIVER OF THE NORTH BASIN
Red River of the North at Oslo, Mimn,

Location,- Staff gage, lat. 48°11', long. 97°09', in sec, 31, T, 155 N., R. 50 W., at
nneapolis, St. Paul & Sault Ste Marie Railway bridge in Oslo, Auxillary staff gage,
lat. 48°13'30", long, 97°07'10", 1in SEiSWi, sec, 20 T. 155 N., R. 50 W., 7% miles
dovmstream from Oslo.

Drainage area.- 30,500 square miles (includes 3,940 square miles in closed Devils Lake
Bas?ni.

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

Extremes,- Maximum daily discharge during period, 24,000 second-feet Mar. 26; maximm
gage height observed, 22,56 feet Mar, 24; minimum discharge not determined,
1936-37, 1941-45: Maximm dally discharge observed, 27,300 second-feet Apr. 13,
1943; maximum gage helght observed, 29.16 feet Apr. 13, 1943,

Remarks.- Records good. Gage read once or twice daily during high stages only, For
stages above 15 feet, discharge includes flow in bvpass channel 1% rlles viest of Oslo.

Discharge, in seccnd-feet, water year Octcber 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 21,800 | 9,680 | 3,330 | 2,580
2 - 20,400 | 9,400 | 3,320 | 2,510
3 - 18,900 | 8,710 | 3,260 | 2,390
4 - , 8,670 | 3,220 | 2,340
5 - 15,600 | ee,320 | 3,240 [ 2,350
6 - 15,300 | 8,180 | 3,310 | 2,260
7 - lel4,500 | 7,850 | 3,540 | 2,190
8 - 13,400 | 7,750 | 3,630 | 2,100
9 - 12,400 | e7,470 | 3,730 | 1,850

10 - 11,700 | 6,990 | 3,650 -

1l e11,200 6,600 3,580

le10,900 | 6,410 | 3,510 -
011,200 | 6,170 | 3,480 -
e12,500 | 5,970 | 3,430 -

=
[ZR4)
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15 13,400 | 5,780 | 3,430
16 - 13,600 | 5,500 | 3,410 -
17 - 12,100 | 5,420 | 3,390 -
18 - 11,600 | 5,160 | 3,400 -
19 - 11,400 5,040 | 3,410 -
20 - 10,800 | 4,840 | 3,410 -
21 - 10,800 | 4,710 { 3,410 -
22 - 10,200 | 4,500 | 3,310 -
23 20,300 | 9,920 | 4,390 | 3,200 -
24 20,800 | 9,970 | 4,370 | 3,280 -
25 23,200 | 10,900 | 4,280 | 3,130 -
26 24,000 | 11,200 4,190 3,060 -
27 21,900 | 11,500 | 4,120 | 2,850 -
28 21,500 | 11,600 | 3,940 | 2,910 -
29 23,200 | 10,800 | 3,750 | 2,800 -
30 25,800 { 10,300 | 3,670 | 2,690 -
31 22,800 | - 3,500 - -
Second- Runoff in
Mcnth foct-days Maximum Minimum Mean acre-feet
October.
Ncvember
December
Calendar year ......
January. - - - - -
February - - - - -
March 25 201,800 24,000 - 22,420 400,300
il 357,190 21,800 9,920 12,910 | 768,000
185, 450 9,680 3,500 5,982 367,800
99,410 3,730 2,690 3,314 | 197,200
20,570 2,580 - 2,286 40,800
The period.cecieee it ieiiererenneennnas - - - - 1,774,000

e Stage-discharge relation indefinite; discharge computed on basis of records for station at Grand
Forks.

Note.- No gage-height record Mar. 25 to Apr. 4, June 1-11, 13, July 1-8, discharge computeu on
basis of records for statlons near Oslo and at Grand Forks.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.



RED RIVER OF THE NORTH BASIN 31
Red River of the North at Drayton, M. Dak,

Location.~ Wire-welght gage, lat, 48°34', long. 97°10', in sec. 26, T. 159 N., R. W
on highway bridge in Dra.}’rton. ! ne ’ ’ t ’ 5L W

Dral:g%‘s Iel area.- 34,800 square miles (includes 3,940 square miles in closed Devils Lake

Records available.~ April 1936 to June 1937, April 1941 to September 1945 (fragmentary).

Extremes,- 1944: Maximm daily discharge during period Apr. 12-22, 12,300 second-feet
pr. 18; minirmm not determined.
1945: Maximum daily discharge during period April to July, 24,600 second-feet
Apr. 2; minimm not determined.
1036~37, 1041-45: Maximum daily discharge observed, 28,700 second-feet Apr. 17,
és%s; maxémum gage helight observed, 33.66 feet Apr. 17-19, 1943; minimum discharge not
etermined,
Maximum stage known, about 41 feet in 1897 from marks furnished by local residents.

Remarks,~ Records good., Gage read twice daily during high stages; no record at other

mes.
Discharge, in second-feet, 1944-45
Day] 1944 1945
Apr. Apr. May June July Aug. Sept.
1 -1 e24,200|e11,600| 3,870| a2,750
2 - e24,600|e10,700| 3,760| a2,650
3 - e23,700| 10,100 3,700( a2,550
4 - e22,500| 9,740( 3,680| a2,490
5 - e21,700( 9,470| 3,650| a2,370
6 - 20,500 9,190| 3,650| a2,330
7 - 19,600 9,020{ 3,690| a2,340
8 - 1s,700! 8,840| 3,820| a2,250
9 B - 17,900 8,530 2,910( a2,190
10 - 16,800| a8,100| 3,940| a2,100
11 - 16,000| a7,700| 3,910| 1,860
12 5,110 15,200 7,400| 3,780 -
13 6,670 14,700{ 47,100] 3,680 -
14 8,540 e14,900| de6,800| 3,590 -
15 9,800 el5,700| d6,500| 3,550 -
16 10,600 e15,700| 6,290| 3,530 -
17 11,300 e15,300| 6,040| 3,510 -
18 12,300 e14,700| 5,800| 3,500 -
19 10, 500 13,900 5,590 3,470 -
20 8,400 13,400| 5,390| 3,440 -
21 6,830 12,700 5,250} 3,430 -
22 5,360 12,200 5,090] 3,430 -
23 - 11,600| 4,930| 3,420 -
24 - €11,500| 4,770 3,390 -
25 - e11,100| 4,670 3,240 -
26 - e11,400| 4,560, 3,120 -
27 - ©11,400| 4,410| 3,020 -
28 - ell,400| 4,310} 2,920 -
29 - e11,400| 4,200 2,800 -
30 - ell,500| 4,090( 2,720 -
31 - - 3,990 - -
Second~ Runoff in
Month foct-days Maximum Minimum Mean aore-feet
October.......
November.
December.
Calendar year e
476,200 24,600 11,100 15,870 | 944,500
210,170 11,600 3,990 6,780 | 416,900
105,120 3,940 2,720 3,504 | 208,500
25,880 2,750 1,860 2,353 | 51,330
September. ........... ...l .l il z - - z -
The DETLOG .t vssnenn cunneneraneensrenranen - - - - 1,621,000

a Discharge computed on basis of records for stations at Oslo, Minn., and Emerson, Manitoba.

d Doubtful gage-height record; discharge computed on basis of records for statiocns at 0slo, Minn.,
and Emerson, Manitoba.

© Stage-dlscharge relation affected by changing stage.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.



32 RED RIVEK OF THE NORTH BASIN

Red River nf the lurfth at Imerson, Ihnitoba

CInternational gaging stetion)

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

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

Records available.- March to November 1902 and October 1929 to September 1945 in reports
of Geologlcal Survey. May 1912 to September 1945 in reports of the Dominion Water
and Power Bureau, Department of Mines and Resources, Canada.

Average discharge.- 32 years (1913-45), 2,182 second-feet.

Extremes.- Maximum discharge observed during year, 29,400 second-feet Apr. 4; maxirum
elevation observed, 777.95 feet Apr. 1, 2 (bac}’water from ice); minimum discharge
observed, 1,030 second-feet Sept. 3 (elevation, 746.75 feet).

1912-45: Maximum daily discharge observed, 46,200 second~feet Apr. 24, 1916 (ele-
vation, 785.16 feet); minimum observed, 0.9 second foot Feb. 8~8, 1937.

Remarks.~ Records good except those for periods of ice effect, which are fair. Gage read
once dally.

Cooperatlion.~ This station 1s one of the International gaging statlions maintailned by
Canada under agreement with the United States.

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 3,310 2,510 4,290/ 1,520 1,260{ 1,350| 28,700| 13,800| 4,780| 3,190 1,690 1,090
2| 8,230 2,520 3,900, 1,510 1,270| 1,330| 29,000| 13,500| 4,620| 3,060 1,760| 1,040
3| 3,220, 2,560 3,990 1,480/ 1,290| 1,320|#28,500| 13,100{ 4,450 2,960 1,760{ 1,030
4{ 3,120 2,550 3,930 1,460| 1,320| 1,320| 29,400 12,800 4,360 2,890 1,690{ 1,050
5{ 3,070 2,530 3,910/ 1,450{ 1,350/ 1,320| 28,900| 12,400{ 4,280| 2,800 1,600/ 1,080
6( 3,070 2,510 3,900, 1,440 1,380 1,340| 27,900( 12,200{ 4,290| 2,790 1,540{ 1,210
7{ 3,070, 2,510 3,600{ 1,420 1,400 1,340 26,700| 11,800( 4,300| =2,770{ 1,490 1,270
8| 3,030, 2,600 3,480| 1,400/ 1,400{ 1,330| 25,300| 11,500/ 4,350 2,650] 1,440| 1,340
9{ 3,010, 2,660 3,410{ %1,380| #1,420| 1,310[#23,900| 11,100| 4,410| 2,580 1,390] 1,350

10 2,980 2,660 3,390 1,370| 1,380 1,310/ 22,300| 10,600{ 4,450| =2,470{ 1,330| 1,820

-
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2,690 3,190/ 1,350 1,370 1,300 21,100| 10,100{ 4,4l0| 2,310 1,290 2,270
12| 3,010 2,730 3,050 1,320\ 1,380 1,410 19,900| 9,550 4,350| =2,160| 1,260 2,400
13| 3,010 2,770 2,950 1,300| 1,400 1,580, 10,100| 9,050 4,200| =2,120[ 1,200 2,250
14| 2,980 2,980 2,880 1,2e0] 1,400 1,890 18,700| 8,660| 4,080| 2,020 1,150| 2,040
15, 2,980 3,770 2,760 1,260f 1,370 2,850 18,800| 8,330 4,020| 1,970/ 1,170 1,960

16| 2,080 4,890 2,650 1,240| 1,380, 4,830 19,100{ 8,020| 3,930! 1,960, 1,180 1,920
17| 2,980 5,680 2,560 1,220 1,370 6,650 19,000| 7,700| 3,960| 1,900 1,170 1,870
18| 2,950 5,570 2,460] 1,200 1,370 8,580 18,800 7,410/ 3,960{ 1,840 1,150 1,870
19| 2,910 5,870 2,360 1,190/ 1,380 10,400| 18,100| 7,080| 3,950| 1,820 1,160/ 1,860
20| 2,860 6,150 2,260/ 1,180 1,380 11,000( 17,300 6,770 3,920 1,810 1,180 1,830

21 2,820 6,240 2,160/ 1,180 1,380 #12,100} 16,400 6,500 3,820 1,800 1,200 1,860
22 2,790 6,110| #2,090/ 1,180 1,380/ 14,500 15,600/ 6,290 3,800 1,840 1,220 1,870
23 2,750 5,820 1,930| #1,180{ %1,380| 13,000| 14,800} 6,110 3,790 1,900 1,220 1,900
24 2,730, %5,520 1,860 1,190 1,380 15,600| 14,300 5,880 3,790 1,870, 1,200 1,920
25 2,690 5,330, 1,870 1,180 1,370| 16,500/ 13,800 5,690 3,780 1,840 1,200 1,960

26 2,650 5,120 1,760 1,190 1,360{ 18,100{ 13,700 5,560 3,690 1,830 1,200 2,060
27 2,630, 4,790 1,780 1,180 1,350 22,200| 13,700| 5,480} 3,540 1,810 1,170] 2,140
28 2,610 4,530 1,640 1,190 1,350 24,800] 13,800 5,490 3,420 1,770 1,120 2,270

29! 2,580 4,350, 1,640 1,200 - |=25,100{ 13,900| 5,330} 3,380 1,710 1,130 2,390
30 2,570 4,270] 1,550 1,220 - 28,000] 13,900 5,220 3,220 1,690 1,140 2,370
31 2,520 - 1,530 1,230 - 29,300 - 5,000 - 1,670 1,170 -
Second— - Runoff in
Month foot—days Maximum Minimum Mean aore-feet
October.............. 90,100 3,310 2,520 2,910 178,700

November........ . . 120,790 6,240 2,510 4,030 239,600

December A . P 84,710 4,290 1,530 2,730 leg,000
2,469,500 12,300 627 6,770 | 2,760,000

40,100 1,520 1,180 1,290 79,540

38,220 1,420 1,260 1,370 75,810

282,760 29,300 1,300 9,120 560,800

604,400 29,400 13,700 20,100 1,199,000

268,000 13,800 5,000 8,650 531,600

121,300 4,780 3,220 4,040 240,600

67,800 3,190 1,670 2,190 134,500

40,570 1,760 1,120 1,310 80,470

53,290 2,400 1,030 1,780 105,700

Water year 1944-45 .... ................. 1,812,070 29,400 1,030 4,960 3,594,000

# Winter discharge measurement made on this day.

Note.~ Stage-discharge relation affected by ice Dec. 3 to Apr. 5.

Tims bagis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.



RED RIVER OF THE NORTH BASIN 33
Pelican River near Detroit Lakes, Minn.

Location.- Starf gage, lat. 46°43'26", long, 95°54'56", in NEiSW%, sec. 31, T. 138 N,
K. 41 V., at highway crossing at Buck's Mill, 200 feet downstream from concrete mtil-
pond dam and 6% miles southwest of city of Detroit Lakes,

Drainage area.- 123 square miles.
Records available.- July 1942 to September 1945.

Extremes.- Maximum discharge during year, 115 second-feet, Apr. 21-24; maximum gage height
observed, 3.54 feet Apr. 21; minimum discharge, 0.2 second-foot on many days in July
%uguit, and September; minimum gage helight observed, 0.23 foot Aug. 31, Sept. 4, 5, 15,

6, 18, 22, 30.

1942-45: Maximum discharge observed, 136 second-feet June 26, 27, 1943, Sept. 2,
1944; maximum gage height observed, 3.84 feet June 27, 1943; minimum discharge, 0.2
second-foot at times in 1942, 1843, 1945; minimum gage height observed, 0.22 foot
Aug. 25, 1942.

Remarks.- Records good except those for perlods of ice effect or backwater from debris,
which are fair, Flow regulated by ponds and lakes above station,

Rating table, water year 1944-45, except periods of 1ice effect or backwater from debris
(gage helght, in feet, and discharge, in second-feet)

0.2 0.1 0.7 3.6 2.1 46
3 4 .8 5.6 2.8 76
.4 «8 1.0 10 3.3 115
6 1.3 1. 18
.6 2.2 1. 30

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 90 46 20 40 35 32 90 101 64 13 0.3 0.3
2 90 44 26 40 35 32 95 108 64 13 3 .2
3 20 44 36 38 36 32 101 108 64 13 3 2
4 90 44 44 38 35 32 95 101 60 13 3 .2
5 90 44 48 38 36 32 95 101 60 14 .3 .2
6 a5 44 48 38 36 32 90 101 56 13 3 .2
7 81 44 50 38 35 30 90 101 56 13 o3 .2
8 s1 44 50 38 35 30 95 95 56 11 .3 3
9 8L 46 50 38 35 30 95 95 53 10 .3 .2
10 76 46 48 40 35 32 95 95 60 9.3 .3 .2
11 76 44 48 40 36 34 95 90 56 4.4 3 .2
12 76 #44 48 40 34 34 95 20 56 .4 3 2
13 76 46 60 38 34 34 95 85 60 .3 .3 .2
14 72 48 50 38 34 34 95 85 60 3 .4 .2
15 72| 51 48 38 34 34 95 8l 60 3 o4 .2
16 72 48 48 38 34 42 101 81 60 2 .4 2
17 68 46 44 38 32 46 101 64 56 .2 4 2
18 68 46 #4g 38 32 #48 101 60 53 .2 o4 .2
19 68| 46 ag 38 32 48 108 60 53 .2 o4 3
20 68 46 42 38 32 51 108 64 56 2 4 3
21 64 46 4g 36 32 53 110 68 51 .2 o4 .2
22 64 46 42 36 32 56 115 68 51 .2 4 .2
23 64 46 4z 36 32 56 115 68 43 3 o4 -2
24 60 46 42 36 32 56 1156 64 39 3 3 2
25 60 46 40 37 #32 76 108 64 37 .3 .3 .2
26 60 46 40 36 32 90 108 64 34 .3 .3 .2
51 46 40 36 32 86 101 68 34 .2 .3 .2
28 42 40 42 36 32 86 101 64 32 .2 3 2
29 44 28 42 35 - 81 101 64 28 .2 3 .2
30 46 19 42 #35 - 85 101 60 19 .2 .2 .2
31 46 - 42 35 - 86 - 60 - 4 .2 -
Second— Runoff in
Month foot-days Maximum Minimum Mean acre-fest
Qctober............... . 42 70.0 4,310
November. ... .
Deoember. . ...

.2 4.26 261

«4 2 33 20

6.4 3 2 .21 13

Water year 1944-45 ...................... 15,626.3 115 .2 42.8 31,000

* Winter discharge measurement made on this day.

Note.- Stage~discharge relation affected by 1ce Nov. 27 to Jan. 24, Jan. 26-%8, Feb. 12 to Mar. 10.
Backwater from debris Oct. 28 to Nov. 26.

Time basis: Central war time up to 2 &.m., Sept. 30, 1945; central atandard time thereafter.
To convert war tims to standard time, subtract 1 hour.
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Pelican River near Fergus Falls, Minn.

Location.~ Staff gage, lat. 46°20'10", long. 96°07'00", in NE% sec. 17, T. 133 N., R.
., on highway bridge 3 miles northwest of Fergus Falls and 7% miles upstream from
mouth.
Drainage area,.- 482 square miles.

Records avallable.- June 1909 to November 1912; July 1942 to September 1945.

Extremes.- Maximum daily discharge during year, 320 second-feet Mar. 17, 18; maximum gage

elght observed, 4.56 feet Mar. 12 (backwater from ice); minimum daily discharge, 7.4
second-feet Sept. 2-4; minimum gage height observed, 1.12 feet Sept. 2, 3.

1900-12, 1942-45: Maximum discharge observed, 756 second-feet Mar. 29, 1943 (gage
height, §.53 feet); minimum daily discharge, 0.9 second-foot Oct. 21, 1910.

Remarks.- Records good except those for periods of ice effect or backwater from aquatic
vegetation, which are fair, Gage read twice dally, Flow regulated by lakes above

station.
Discharge, in second-feet, water year October 1944 to September 1945 )
Day|] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 116 116 140 120 110 120 173 173 164 35 16 8.7
2 123 116 140 120, 110 120 164 182 164 34 16 7.4
3 123 116 140 120 110 120 164 182 164 80 18 T4
4 123 116 140 120 110 120 164 182 155 25 18 7.4
5 123 116 140 120 110 120 164 173 146 60 18 7.8
6 130 116 140 120 110 120 164 173 138 51 20 8.4
7 130 116 140 120 110 120 155 73 138 41 21 8.4
8 130 116 140 120 110 120 155 175 129 40 21 7.8
4 123 11| 140 120! 110! 120 155 le4 12¢ 35 21 8.4
10 123 123 140, 120 120 120 155 164 138 32 22 9.0
11 123 116 140 120 120 120 155 164 146 31 22 9.4
12 123 123] 140) 120 120 140 155 164 146 33 20 9.7
13 123 123 140 120 120 170 155 155 146 36 3 9.7
14 123 123 #140) 120 120 200 155 155 146 32 30 9.0
15 123 123 130 120 120 220 155 164 138 29 32 9.0
16 123 123 130 120 120 30C 173 155 129 27 31 8.1
by 123 123 130 120 120 320 173 156 129 7 28 / 8.1
18 123 123 130 120 120 320 182 146 120 25 28 8.7
19 123 123 130 120 120 *#300 182 155 129 23 25 9.0
20 123 123 130, 120 120 280 191 155 120 22 24 8.7
21 123 123 130 120 *120 260 191 164 120 17 23 9.0
123 130 130 12 120 240 200 164 120 16 20 9.0
23 123 130 130 120 120 200 200 164 106 18 17 11
116 137 130 110 120 #191 200 112 86 20 16 13
25 116 144 120 #110 120 182 191 71 ™ 21 14 14
2s 123 144 120 110 120 200 191 164 76 18 13 15
27 123 140, 120 110 120 200 182 164 84 18 12 14
28 123 140 120 110 120 191 173 164 101 18 12 14
116 140] 120 110 - 182 173 146 101 18 11 13
30 116 140 120 110 - isg2 173 164 51 18 9.4 12
31 116 - 120 110 - 173 - 173 - 18 G.4 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre—feet
OotOber. ..ot 3,792 130 116 122 7,520
November. . - . ..
December..............

10, 240

4,957 182 71 160 9,830

3,736 164 51 125 7,410

018 80| 16 29.6 1,820

610.8 52 9.4 19.7 1,210

294 .1 15 7.4 9.80. 583

Water year 1944-45 ...................... 40,009.9| 320 7.4 110 79,353

# Winter discharge measurement made on this day.

Note.- Stage-discharge reletion affected by ice Nov. 27 to Mar. 23. Backwater from aquatic vege-
tation Oct. 1 to Nov. 26, Sept. 4-30.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Many Point Lake near Ponsford, Minn,

Location,- Staff gage, lat. 47°03', long. 95°32', in sec. 6, T. 141 N,, R, 38 W., on
abutment of concrete dam at outlet, 10 miles northwest of Ponsford. Datum of gage
i1s 1,493.24 feet above mean sea level, adjustment of 1912,

Records avallable,— September 1933 to September 1935, May 1938 to September 1945 (fragmen-

aryJ.

Sxtremes.— 1935-35, 1938-45: Maximum gage height observed, 8,07 feet, present datum,
Uly 19, 1935; minimum observed, 1,98 feet Jan, 6‘ 27, Feb, 3, 17, 1945,

Remarks.- Lake level artificlally regulated by type "C" dam (identification number 9-39)
WIth five 5-foot bays permitting a 6-foot control by stop logs. Datum of gage ls at
top of concrete sill of dam,

Gage height, in feet, 1944-45

Oct. 28 3¢50 Jan. 27 1.98 Apr. 28 3.58 July 31 3.48
Nov. 11  3.38 Feb. 17 1.98 May 26 3.64 Aug. 25 3.60
Dec. 30 2.00 Mar. 17 2.42 June 29  3.46 Sept.22  3.62

Note.- Readings other than those shown above were made.

Round Lake near Ponsford, Minn,

Location,- 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
1s 1,491.15 feet above mean sea level, adjustment of 1912,

Records available.- May 1938 to September 1945 (fragmentary).

Extremes.— 1036-45: Maximum gage height observed, 3.68 feet July 7, 1938; minimm
observed, 1.26 feet May 26, 1941.

Remarks.- Lake level artificially regulated by type "C" dam (identiflcation number 9~25)

six S5-foot bays permitting a 3,75-foot control by stop logs. Datum of gage Is at

top of concrete sill of dam,

Gage height, in feet, 1944-45

Oct. 31 2.00 Jan. 31 1.88 Apr. 28 2.50 July 28 1.90
Nov. 25 2.12 Feb. 28 1.82 May 25 2.08 Aug. 30 2.14
Deg. 30 1.88 Mar. 31 2.45 June 30 2.06 Sept.29 2.14

Note.~ Readings other than those shown above were made.

Helght of Land Lake near Detroit Lakes, Minn,

Location,- Staff gage, lat, 46°63', long, 98°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 1945 (fragmentary).

EXtremes .- 1038-45: Maximum gage height observed, 5,68 feet June 20, 21, 24, 28, 1943;
minitmm observed, 2.35 feet Feb, 20, Mar. 18, 1940,

Remarks.— Lave level artificially regulated by type "C" dam (identification rumber 9-9)
With six S-foot bays permitting a S-foot control by stop logs. Datum of gage 1s at
top of concrete sill of dam,

Discharge measurements, water year 1944-45

Date Cage height, in feet Discharge, in second-feet
Oct. & 4.34 151
Apr. 12 4.07 170
May 23 4.40 182
Aug. 7 5.78 15.0

Gage helght, in feet, 1944~-45

Oct. 31 3.84 Jan. 26 3.20 Apr. 30 4.38 July 31 3.79
Nov. 30 3.80 Feb. 13 3.14 May 31 4.26 Aug. 31 3.96
Dec. 22 3.80 Mar. 31 4.33 June 30 3.66 Sept .30 4.06

Note.- Gage read dally except durlng winter.
Little Pine Lake near Perham, Minn.

Locatlon,- Staff gage, lat. 46°37'40", long. 95°22'20", in lot 2, sec., 1, T. 136 N., R.
., On abutment of concrete dam at outlet, 2% miles northeast of Perham.

Records available.- April 1937 to September 1945 (fragmentary).

EXTremes.- 1937-45: Maximum gage height observed, 3.50 feet Aug. 18, 1944; minimum
observed, 1.17 feet Feb, 18, 19328,

Remarks.- Lake level artificially regulated by type "C" dam (identificatlon number 9-12)
with sixteen S5-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, 1944-45

Oct. 27 2.20 Jan. 30 2.45 May 25 2.36 Aug. 31 1.90
Nov. 24 2.07 Mar. 18 1.93 June 29 2.04 Sept.28 2.05
Dec. 30 1.90 Apr. 27 2.50 July 27 1.6l

Note.- 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,,
Datum of gage 1is

on abutment of concrete dam at outlet, 3 miles east of Perham,

1,327.00 feet above mean sea level, adjustment of 1912,
Records available.~ June 1934 to September 1945 (fragmentary).

Xtremes .~

e}

observed, 3.48 feet Oct. 19, 1939.
Remarks.- Lake level artificially regulated by type "C" dam (identification number 9-20)
seventeen 5~foot bays permitting a 4.5-foot control by stop logs.
is at top of concrete sill of dam.

Discharge measurements, water year 1944-45

Maximum gage helght observed, 7.06 feet Aug. 17, 1944; minimum

Datum of gage

Date Gage height, in feet Discharge, in second-feet

Qct. 6 5.62 423

Yay 2@ 4.53 347

Aug. 8 4.33 34.6

Gage helght, in feet, 1944-45

Oct. 31 4.93 Jan. 31 4.26 Apr. 30 5.03 July 30 4.31
Nov. 30 4.74 Feb. 28 4.16 May 31 4.48 Aug. 31 4.72
Dece. 31 4.32 Mar. 31 5.48 June 30 4.38 Sept 29 4.86

Note.- Readings other

Rush

than those shown sbove were made-.

Lake near Otter Tail, Minn.

Location.- Staff gage, lat. 46°28'35", long. 95°34'25", in sec. 26, T. 135 N,,
on abutment of dam at outlet, 3% miles northwest of Otter Tall post office.

gage 1s 1,316.26 feet above mean sea level, adjustment of 1912,
Records avallable,- June 1934 to September 1945 (fragmentary).

xtremes

Remarl’cs .

WITH twelve 5-foot bays permitting s 6-foot control by stop logs.

943; minimum observed, 3.65 feet Nov. 7, 1935.
~ lake level artificially regulated by type "C" dam (identification number 9-26)

top of concrete sill of dam,

Discharge measurements, water year 1944-~45

R. 39 W.,
Datum of

Maximum gage helght observed, 6.72 feet June 26, July 3, 10, 17, 24,

Datum of gage is at

Date Gage helght, in feet Discharge, in second-feet
Qct. 6 6.70 558
May 30 5.26 466
Gage height, in feet, 1944~45
Oct. 31  ab.97 Jan. 6 4.90 Mar. 31 5.64 June 30  5.18
Nov. 30 a5.46 Feb. 8 4.70 Apr. 30 5.94 July 31 4.92
Dec. 31 a4.96 24 4.66 May 31 5.42 Aug. 31 5.30
Sept. 30 5.66

a Interpolated.

Note.- Readings other than those shown above were made.

Otter Taill 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

gage 1s 1,315.92 feet above mean sea level (levels by engineers of Emergency Conser-
vation Works).
Records avallable.~ September 1933 to September 1945 (fragmentary).

Xtrenmes

9 :

observed, 2.02 feet, present datum, Oct. 15, 1934,
Remarks.~ Lake level artificlally regulated by modified type "C" dam (identification
mumber 9-19) with seventeen S5~foot bays permitting a 5.25-foot control by stop logs.

Discharge measurements, water year 1944-45

Maximm gage height observed, 5.50 feet Sept. 18, 26, 1944; minimum

Date Gage height, in feet Discharge, in second-feet

Oct. 9 5.30 578

May 31 4.50 554

Avg. 8 3.87 94.7

Gage height, in feet, 1944~45

Oct. 31 4.98 Jan. 31  3.68 Apr. 27 4.60 July 31 4.00
Nov. 30  4.46 Feb. 28  3.60 May 31 4.50 Aug. 30 3.84
Dec. 30 3.96 Mar. 29  3.90 June 27 4.44 Sept .26 4.02

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

Locatlion.— 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 M111l, 2 miles south of Shoreham.

Records available,- April 1937 to September 1945 (fragmentary).

Extremes.- 1037-45: Maximm gage height observed, 9.94 feet Oct, 10, 1943; minimum
observed, 5.24 feet May 14, 1937,

Remarks .- Lake level artificially regulated by speclal type dam (identification mmber
O-18) with elght 5-foot bays permitting a 9-foot control, Datum of gage is at top of
concrete s111 of dam.

Gage height, in feet, 1944-45

Oct. 31 9.38 Jan. 31  9.26 Apr. 30 9.41 July 31 9.22
Nov. 30  9.20 Feb. 28 9.26 May 31 89.40 Aug. 31 9.23
Dec. 31 9.31 Mar. 31 9.38 June 30 9.24 Sept .30 9.22

a Interpolated.
Note.- Readings other than those shown above were made.

Pelican Lake near Pélican Rapids, Minn,

Location.- Staff gage, lat. 46°40'30", long. 96°01'00", 1in SEiSWi, sec. 17,.T. 137 N.,
K. 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 1945 (fragmentary).

Extremes.— 1028-45: Maximum gage helght 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,

Discharge measurements, water year 1944-45

Date Gage helght, in feet Discharge,in second-feet
Oct. 7 4.43 126
May 23 3.62 103
Aug. 6 3.15 11.8

Gage height, in feet, 1944-45

Oct. 7 4.43 Apr. 19 3.82 July 31 3.20
Dec. 7 3.38 May 31 3.52 Aug. 31 | 3.02
Feb. 21 3.16 June 30 3. 40 Sept .30 2.78

Note.- Readlnga other than those shown above were
madse.

Lizzle Lake near Pelican Raplds, Minn.

Location.- Staff gage, lat. 46°36'45", long. 96°02'00", in NE3NE$ sec. 12, T. 136 N.,
R. 43 W., on abutment’ of concrete dam at outlet, 4 miles northeast of town of
Pelican Raplds. Datum of gage 1s 1,302.0 feet above mean sea level, adjustment of
1912 (levels by Minnesota Department of Conservation).

Records avallable.~ June 1938 to September 1945 (fragmentary).

Extremes.—- 1938-45: Maxlmum gage helght observed, 4.20 feet Aug. 5, 1944; minimum
observed, 1.04 feet Oct., 12, 23, 1941,

Remarks.- Lake level artificially regulated by type "C" dam (ldentification mumber
9-43) with ten 5-foot bays permitting a 5-foot control by stop logs. Datum of gage
is at top of concrete s1ll of dam.

Discharge measurements, water year 1944-45

Date Gage helght, in feet Discharge, In second~feet
Oct. 7 3.84 113
May 22 3.26 132

Gage height, in feet, 1944-45

oct. 31  3.74 Feb. 28  3.00 May 30 3.22 Aug. 31 2.84
Nov. 30 3.50 Mar. 31 3.18 June 30 3,16 Sept .30 2.94
Jan. 31 3.06 Apr. 28  3.34 July 31 3.02

Note.- Readings other than those shown above were made.

Lake Traverse near Browns Valley, Minn,

Location.- Staff gage, lat. 45°37'S0", long. 96°51'10", in sec, 7, T, 126 N,, R, 49 W,, on
West shore, 2% miles northwest of” town of Browns Valley. Datum of gage 1s 900.00 feet
above mean sea level, adjustment of 1912 (levels by Corps of Englneers, U. 8.

Records avallable.- April 1936 to September 1945 (fragmentary),

Wxtremes .- 1936-45: Maximum gage helght observed, 79.33 feet, present datum, Apr. 12, 13,

%: 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 Corps of Englneers, U. S. Army.

Gage height, In feet, 1944-45 ‘

Oct. 31 75.63 Mar. 24 76.54 May 31 76.45 July 31 75.80
Nov. 30 75.70 Apr. 30 76-25 June 30 75.80 Aug. 31 75.75
Sept .30 75.33

Note.- Gage read dally except during winter.
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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 SWiSwi sec. 27, T.
.y R. 47 W., Just downstream from Big Slough outlet, 300 feet downstream from
White Rock Dam, 4 miles south of White Rock, S. Dak., and 5 miles northwest of
Wheaton, Minn., Datum of gage is 959.89 (revieed) feet above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers, U. S. Army).

Drainage area.~ 1,160 square miles.
Records available.- October 1941 to September 1945.

Extremes.- Maximum discharge during year, 900 second-feet Apr. 4 (gage height, 8.10
eet); no flow 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, shifting control, or no
gage-helght record, which are fair.

Discharge, in seccnd-feet, water year October 1944 tc September 1945

Day] Oot Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 5.7 0.1 [o] 420( 236 56 12 9.5
2 3.8 2 [o] 652| 255 60 9.0 9.0
3 3.0 .2 0.5 [s] 826| 246 46 7.0 7.5
4 3.0 o (4] 8756 95 38 6.2 5.7 1.8
5 3.8 o (o] e25 26 37 7.0 4.5 :
6 4.5 2 Q 8256 24 34 6.2 5.7
7 5.3 -4 0 €00 28 33 5.3 3.4
8 5.3 2.0 .1 0 475 22 33 5.7 2.3 2.0
9 4,9 3.0 o4 274 16 52 6.6 2.1 2.1
10 5.3 1.6 1.5 255 16 35 5.7 1.7 2.1
11 4.9 2.0 4] 12 256 19 34 5.3 2.1 1.2
12 4.5 2.0 o] 19 255 16 34 4,9 2.5 9
13 4.1 1.4 [} 55 274 23 35 5.3 3.4 .9
14 4.1 3.4 0 60 246 17 288 5.3 4.5 .8
15 3.8 5.7 o 65 246 17 487 5.3 3.4 -4
16 4.1 1.6 0 51 294 16 442 4.9 5.8 .8
17 3.8 1.4 0 34 255 14 398 3.8 3.4 1.0
18 11.0 1.1 0 23 246 12 398 3.4 3.8 6
19 .2 “1.0 o] 16 265 12 398 3.8 2.5 -6
20 2 .9 o 13 255 20 398 3.4 1.7 .6
21 .1 o7 [} 13 246 29 376 3.2 1.2 .6
22 1.5 -9 [} 12 246 13 376 3.0 1.4 -7
23 2 .9 0 6.6 274 10 376 5.7 1.2 o7
24 2 o7 (o] 3.4 246 9.0 376 9.5 2.5 -5
25 ] -8 o] 2.7 246 12 376 7.5 2.5 .6
26 0 1.2 0 3.8 246 12 355 6.6 1.0 .7
27 0 1.4 o] 3.2 236 12 314 5.7 -8 1.0
28 0 [o] 1.8 227 12 255 4.9 1.4 .4
29 0 1.0 [o] 1.4 246 13 210 6.2 2.0 .2
30 0 3] 1.1 236 14 89 6.2 1.4 2.6
31 -1 - [o] 104 - 18 - 7.5 1.5 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre—feet
October........ . 87.4 11 0 2.82 173
November. . .. . . 37.8 5.7 [ 1.26 76
December.............ccooiiiiun N 3.0 - ] .10 6.0
Calendar year 1944 38,338.9 1,080 0 105 76,040
o] [ [o] o] 2]
0 0 0 0
491.9 104 0 15.9 976
11,256 875 227 376 22,330
1,284.0 255 9.0 41.4 2,550
6,419 487 32 14 12,730
182.1 12 3.0 5.87 361
99.4 9.5 .8 3.21 197
34.6 2.6 .2 1.15 69
19,895.2 875 [ 54.5 39,470

Note.- No gage-helght record Nov. 28 to Dec. 23, Mar, 14, 15, Sept. 1-7; discharge estimated.
Stage~discharge relatlon affected by lce Dec. 24 to Mar. 13. Bhifting-control method used Oct. 1 to
Nov. 27, Mar. 16 to Apr. 3, May 4-31, July 28 to Aug. 9.

Time basls: Central war time up to 2 a.m., Sept. 30, 1945; central stendard time thereafter.

Tc convert war time to standard time, subtract 1 hour.
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Mustinka River near Norcross, Minn.

Location,- Staff gage, lat, 45°52'30", long. 96°07'20", in NEiM/3, sec. 30, T. 128 N,
. 43W., on abutment of dam, 3% miles east of Norcross., Datum of gage is 1,406.0’
feet above mean sea level, adjustment of 1912 (levels by Minnesota Department of
Conservation).
Records avallable.- J;11a1y11940 to September 1945 (fragmentary).
LXtremes,- 1040-45: ximum gage helght observed, 17.24 fee H
“served, 10.05 feet Feb. 51 1942 ’ © Mr. 30, 1043; mininm
Remarks.~ Stage regulated by special type dam (identification number 6-33) with nine
oot bays, and one 2-foot by 2-foot sluice gate permitting n l4-foot control by stop
logs. Datum of gage 1s 1 foot below sill of sluice gate,
Discharse measurement, water year 1944-45

Date Gage helght, in feet Discharge, in secondafeet
Oct. 20 15.10 1.21
Gapge helght, in fesf, 1944-45
Qct. 29 15.10 Jan. 28 15.10 Apr. 29 15.36 July 31 15.00
Nov. 30 15.10 Mar. 4 15.10 May 29 15.14 Aug. 31 14.80
Dec- 24 15.08 25 15.60 June 22 15.10 Sept.30  14.90

Note.- Readings other than those shown above were made.
Mustinka River above Wheaton, Minn.

Location.- Chain gage, lat. 45°49', long. 96°28', on line between secs. 7 and 8, T, 127
vy R W., 1 mile upstream from Chicago, Milwaukee, St. Paul & Pacific Railroad
bridge, 1% miles northeast of Wheaton, and 8 miles upstream from mouth. Datum of gage
is 977.30 feet above mean sea level, datum of 1929 (levels by Minnesota Highway De-—

partment).

Drainage area.- 834 square miles.

Records available.~ March td September 1917, June 1919 to September 1924, March 1931 to
eptember . June to November 1016 at site 3% miles downstream.

Average discharge.~ 13 years (1920-24, 1933-36, 1939-45), 32.9 second-feet,

Extremes .~ mum daily discharge during year, 850 second-feet Mar. 16; maximum gage

helght observed, 10.54 feet Mar. 15 (backwater from ice); no flow for long periods.
1917, 1919-24, 1931-45: Maximum discharge observed, 5,340 second-feet Apr. 1, 1917
(zage height, 14.7 feet, datum then in use); no f£low during several periods.
Remarks .- Records good except those for periods of ice effect or shifting control, which
are fair. (age read once or twice daily.

Discharge, in second-fest, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug- Sept .
1 3.3 2.6 3.2 0 97| 86 68 3.3 2.3
2 3.5 2.5 3.2 o 85| 58 139 2.6 2.0
3 3.8 2.6 3.2 [ 85| 66 242 2.3 1.9
4 3.6 2.5 3.2 o 79| 53 226 2.0 1.5
5 3.4 2.4 2.8 0 79 50 157 1.4 1.4
6 3.2 2.6 3.0 o 75| 48 103 1.2 1.2
7 2.9 3.1 3.0 0 63| 38 73 1.9 1.1
8 3.1 5.4 3.2 o 66| 33 60 14 1.0
9 3.6 5.8 3.2 0 63| 3e 60 1 1.0

10 5.2 4.3 3.2 25 sg| 31 48 6.6 1.0

11 2.8 5.4 3.2 20 8| 29 48 3.9 1.0

12 2.7 9.0 3.2 75 sa| =24 43 3.3 .9

13 2.6 7.2 %3.4 120 58| =22 40 2.5 .8

14 2.6 6.0 320 50! 20 38 2.2 .8

15 2.7 6.3 650 50| 18 36 2.0 .7

16 2.9 12 2.5 850 56 16 32 1.7 .5

17 3.1| =20 819 56| 15 28 1.7 .3

18 3.1 13 699 58| 15 24 1.7 .2

19 2.7 8.4 532 63 16 28 2.0 [

20 3.1 6.6 358 79| 16 19 2.6 0

2l szl se|f ** 250 o7l 11 24 2.6| o

22 2.7 5.Q 182 121 g.0| 11 2.3 Q

23 2.7 4.8 #151 127 11 8.0 3.8 Q

24 2.3 4.6 127 127 9 d w.2 5.2 Q

25 2.2 5.0 115 115 8.4 4.7 4.5 0

26 2.1 4.6 -7 109 97 5.1 5.9 S.4 Q

27 2.1 4.2 115 85 7.8 5.2 9.4 Q

28 2.2 3.8 115 76 7.8 V.5 5.8 Q

29 2.3 3.6 .3 109 66 6.3 6.0 4.5 Q
30 2.4 3.4 .1 103 60 6.0 4.3 3.3 Q
31 2.3 - 0 103 - 12 - 2.7 Q

- Runoff in
Month fﬁigfggy, Maximm Minimum Mean acre-feet

0CEODOT . . ottt e 8.4 3.8

November. . . . .. 175.3 20

December...............vveveueu, e 64.4 3.4

o

Water year 104445 .........ooovuaeeriee 11,072.7 850 0 30.3 21,960

# Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 23 to Mar. 16 (no gage-helght record Dec.
10-12, Dec. 14 to Mer. 10; discharge estimated. Shifting-control method used Aug. 11~19.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.

796028 O -.48 - 4
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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 and
I9, T. 128 N., R. 45 W., at highway bridge, 40 feet downstream from Mustinka ditch, 1%
miles upstream from meuth, and 6 miles southwest of Charlesvill¢. Readings referred
to datum 990.00 feet above mean sea level, adjustment of 1912 (levels by Corps of
Engineers, U. 8. Army).

Records avallable.- April 1943 to September 1945.

Extremes.- Maximum daily discharge during year, 480 second-feet Mar. lb; maximum gage
helght observed, 6.68 feet Mar. 16 (backwater from iced; no flow for several periods.
1943-45: Maximum discharge observed, 985 second-feet Jime 5, 1944 (gage height,
8.69 feet); no flow for periods each year.

Remarks.- Records fair except those for perlods of no gage-height record, which are poor.
eference mark readings made once daily. Flow is diverted to Mustinka ditch below
Twelve Mile Creek at stages above 1.6 feet for purpose of relleving flood conditions

in Twelve Mile Creek Basin below diversion.

Cooperation.- Gage readings furnished by Corps of Englneers, U. S. Army.

Discharge, in second-feet, water year October 1944 to September 1945

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

1 3.3 2.0 1.7 0 75 43 46 12 2.3 o]

2 4.6 2.0 1.3 0 64 43 146 11 2.0 0

3 3.8 2.2 1.0 [¢] 64 40 220 11 1.7 (o]

4 4.6 2.0 1.0 4] 61 38 119 7.8 1.7 (o]

5 4.6 2.0 1.0 Q 58 35 87 2.7 1.6 0

6 3.3 2.2 .8 Q 52 33 68 8.7 1.5 o

7 2.6 2.6 .6 Q 52 24 52 20 1.3 [

8 2.6 4.6 .4 Q 49 20 46 13 1.2 o]

] 2.4 7.3 .2 40 22 43 7.0 1.1 o]
10 2.2 10 .2 20 56 22 40 5.5 1.1 o
1n 2.2 8.6 .1 40 71 20 38 2.8 1.3 0
12 2.4 7.3 [o] 80 46 18 35 2.7 1.2 0
13 2.6 7.8 [ 200 46 16 35 2.5 1.8 o
14 2.6 8.6 o} 400 40 15 32 2.3 3.4 o]
15 2.6 18 [o] 480 40 13 28 2.6 1.4 o
16 2.6 14 0 0420 40 12 25 2.7 1.2 0
17 2.4 10 0 b380 40 13 24 2.5 .9 ]
18 2.0 7.3 Q b320 27 12 46 2.3 .8 -6
19 2.4 7.3 [ 259 49 16 16 2.7 -6 1.0
20 2.2 7.3 0 200 176 10 16 18 -4 1.5
21 2.1 5.9 +0 143 91 9.5 15 4.8 .3 o4
22 2.0 2.6 0 108 103 10 14 22 -2 -4
23 1.9 5.9 0 86 99 8.7 12 6.0 -2 4
24 1.9 8.6 0 76 91 8.1 8.4 8.7 .2 -3
25 1.9 13 0 76 64 8.7 8.9 10 o) .2
26 1.9 11 0] 76 91 8.1 10 8.7 0 .9
27 1.9 7.3 0 87 58 8.2 22 6.8 1] .4
28 1.9 4.6 Q 87 55 8.4 9.2 4.8 4] -2
29 2.2 3.2 0 87 49 8.7 5.2 3.8 o .2
30 2.2 b2.0 (o] 5 46 17 5.2 2.7 Q 0
31 2.0 - 1] 7 - 30 - 2.5 1] -

Second- Runoff in
Month foot-days Maximum Minimum Mean acre-fest
0CHODBL. . ..ottt 79.9 4.6 1.9 2.58 158
November. . . e 197.2 18 2.0 6.57
DOCembOT. .. .ot e 8.3 1.7 o .27
Calendar year 1944 ...................... 15,092.1 985 0 41.2
JBIUATY . . . e et vee et . o 0 o 0
February. . 0 0 0 0
March.... 3,777 480 0 122
April 1,893 176 27 63.1
May. 590.4 43 8.1 19.0
June. 1,271.9 220 5.2 42.4
July. 220.6 22 g.s 7-;2
August. . 29.4 3.4 .95
September 6.5 1.5 [} .22
Water year 1944~45 ......... ............ 8,074.2 480 ° 22.1 16,000

b Stage-discharge relation affected by ice.

Note.. No gage-height record Dec. 1 to Mar. 15, Mar. 25, Apr. 10, 16, May 3, 27, Aug. 13, Sept. 19;
discharges interpolated or estimated.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central stendard time thereafter.
To convert war time to standard time, subtract 1 hour.



RED RIVER OF THE NORTH BASIN 41

Mustinka ditch above Twelve Mile Creek, near Charlesville, Minn.

Location.~ Reference mark, lat., 45°53'30", long. 96°21'30", in NE{MNE} sec. 19, T. 128 N.,
{., 0.2 mile upstream from T«velve Mile Creek and 6 riles southwest of Charlesville.
Readings referred to datum 990.00 feet above mean sea level, adjustment of 1912 (levels
by Corps of Engineers, U. 8. Army).

Records available.- April 1943 to September 1945,

Extremes.- Maximum daily discharge during year, 180 second-feet Mar., 16, 17; maximum gage
observed, 8.34 feet Mar. 16 (backwater from ice); no flow for sevéral periods.
1943-45: Maxirm.un discharge observed, 186 second- feet June 5, 1944 (gage height,

9.50 feet); no flow for several periods each year.

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

Cooperation.~ Gage readings furnished by Corps of Engineers, U. S. Army.

Rating tables, water year 1944-45, except periods of 1ce effect (gage height, in feet,
and discharge, in second-feet)

Oct. 1 to Mar. 15 Mar. 16 to Sept. 30

1.6 0.4 2.3 5.1 3.2 21 1.2 0 2.0 3.3 3.5 40
1.8 1.1 2.6 9.0 3.6 30 1.4 .1 2.3 6.6 5.0 93
2.0 2.4 2.9 14 3.8 35 1.6 .3 2.6 11 6.2 138
1.8 1.2 2.9 20 7.3 182
Discharge, in second-feet, wster year October 1944 to September 1945
Day| Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 3.0 1.6 20.9 0 68 30 40 0.5 1.6 0.1
§ 2.6 1.3 a.s 0 58 34 48 .1 .3 W1
3 3.3 1.2 8.7 o] 62 30 51 .1 .2 .1
H 3.6 1.2 2.6 0 58 26 26 .1 1.1 1
3.5 1.2 8.5 0 54 26 18 .7 .7 4]
6 2.6 1.3 2.4 o 48 22 10 6.5 .5 3}
Z 2~g ?1,-8 a.3 0 48 17 8.5 17 0 [
g f-g . 2.2 0 42 13 7.8 13 .1 0
2 . 7.2 2.1 a2 39 16 9.0 5.3 3 0
1.9 9.5 0 as 40 16 8.5 3.7 o 8.2
11 2.0 6,3 0 als 42 13 s.2 3.2 7 4
12 2.0] 5.4 0 a26 a4 1O 7.8| 2.6 o 1
.}3 1.9 6.0 ] a50 40 9.2 8.2 1.6 8.6 .1
4 1.9 7.2 0 a98 37 9.2 7.8 1.1 1.1 .1
15 1.9 12 <] al6éo 39 8.2 7.1 1.4 .5 .1
le 2.0 12 0 b180 a52 7.8 5.9 1.6 o2 .1
17 2,0 9.5 [ b180 65 9.0 6.3 2.1 .2 .1
ie 2.3 6.0 0 170 44 9.0 5.2 1.9 ) 11
29 1.3 5.4 Q 158 51 11 3.7 3.7 2 a6.0
0 1.3 4.9 0 134 107 7.1 4.1 2.4 0 1.1
21 1.6 3.0 o 100 68 6.5 3.2 4.3 .5 5
%2 1.7 1.9 0 79 72 6.9 3.2 3.7 .2 4.8
23 1.9 1.8 0 72 72 5.9 3.2 5.4 .1 3.7
4 1.9 1.9 0 68 68 4.8 2.1 3.7 .1 1.6
25 1.9 33 o a68 55 5.9 .6 1.6 .1 1.6
26 1.3 4.9 0 68 4s 5.7 1.9 3.2 2 1.1
27 1.6 3.5 ] 72 44 a5.8 1.9 3.7 .2 o7
28 1.9 bl.7 [ 76 39 5.9 1.6 3.0 .2 .5
29 1.9 bl.3 0 76 35 5.2 5.4 1.9 .2 .5
30 1.9 b1.0 0 65 32 11 3.0 1.6 .3 4.3
31 1.7 - 0 68 - 30 - 1.4 .3 -
Second- 5 5 Runoff in
Month foot—days Maximum Minimum Mean acre—fest
0ROBOT. « . vveent et 64.6 3.6 1.3 2.08 128
November. . 157.9 33 1.0 5.26 313
December. . . . 4.5 O 0 o _sy 8.9
0 __17.6 | 12,770
0 0 0
0 0 0
0 64.3 3,950
32 52.5 3,120
4.8 13.5 82
.6 10.6 629
.1 3.29 203
0 .34 21
39.0) 0 1.30 77
Water year 1944-45 ................. 4,681,0 180 0 12.8 9,280

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

b Stage-discharge relation affected by ice.

Time bagls:

Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Mustinka ditch below Twelve Mile Creek, near Charlesville, Minn,

Location.- Reference mark, lat., 45°53'30", long. 96°21'40", on line between secs, 18 and
19, T, 128 N., R, 45 W,, at highway bridge over Twelve Mile Creek, 40 feet downstream
from Mustinka ditch and 6 miles southwest of Charlesville, Readings referred to datum
IQJSOS.OOAfeeg, above mean sea level, adjustment of 1912 (levels by Corps of Engineers,

Records avallable.~ April 1943 to September 1945. .

Extremes.~ Maximum discharge observed, 165 second-feet Mar. 16 (gage helght, 6.68 feet);
no {low for several months,
1943-45: Maximum discharge observed, 298 second-feet June 5, 1944; maximum gage
helght, 13,57 feet during period Apr. 1-5, 1943, from floodmarks; no flow for several
months in each year,

Remarks.- Records falr except those for periods of no gage-height record, which are poor,
ReTerence-mark readings made once daily. Flow 1s 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 furnlshed by Corps of Engineers, U. S. Amy.

Discharge, in seccnd-feet, water year Octcber 1944 to September 1945

Dayl Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0 7.9 0.9 1.6
2 o] 5.8 1.3 22
3 0 5.8 a.8 40
4 0 5.1 3 12
5 o 4.4 .2 6.5
6 o 3.0 o1 3.7
7 o 3.0 0 “
4 0 2.3 o .1
9 0 .4 0 .1
10 0 a3.e 0 .1
11 a2 7.2 0 .1
12 als 1.6 0 .1
13 a30 1.6 o .1
14 a70 o7 0 0
15 al50 s o} 0
16 165 a.2 0 o
17 141 0 0
18 111 .1 0 .4
19 59 2.3 0 0o
20 40 30 0 o
21 23 11 0 0
22 17 14 0 0
23 iz2 13 [ [
24 9.6 11 0 0
25 a9.5 6.4 0 0
26 9.4 11 4] 4]
27 10 4,8 0 o
28 10 3.7 0 0
29 10 2.3 0 0
30 7.9 1.6 0 0
31 7.8 - .1 -
Second~ Runoff in
Month foot-days Maximum Minimum Moan acre-fest
Ootober... ... it 0 ]
0 0
] [}
0 _ 7.44
0 0
0 0
0 29
0 5
0
. 7 0 2
July...... 4] o 0 Q
August. ... . 0 0 0 0
SeptembeY. . ... .. e e o o 0 0
Water year 1944-45 ........cvvverinnnnnan 1,164.5 165 0 3.19 2,310

a No gage-height record; dlscharge interpolated or estimated.
Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Rabbit Creek at Campbell, Minn.

Location,— Chaln gage, lat. 46°05'40", long. 96°24'40", in sec, 1, T. 130 N., R. 46 W.,
a chviay bridge In Campbell, three-quarters of a mile downstream from an unnamed
trébgt%ry and 10 miles above mouth. Prior to Apr. 8, 1943, staff gage at same site
and datum.

Drainage area.- 266 square miles,

Records available.- June 1942 to September 1945,

Extremes,- Maximum discharge during year not determined; maximum gage height observed,
B eet Mar. 21; no flow for several months.

1942-45: Maximum discharge observed, 1,860 second-feet June 4, 1944; maximum daily
1,800 second-feet Apr. 3, 1943, estimated; maximum gage height, 15.07 feet Apr, 2, 1943,
from floodmarks (backwater from ice); no flow during large part of each year,

Remarks.— Records good except those for periods of no gage-height record or shifting
control, which are fair, and those for Dec, 7-12, 14-17, Mar, 9-20, which are poor,
Gage read once daily.

Cooperation.- Gage readings furnished by Corps of Engineers, U, S. Army.

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 [+] 0 14 3.4 8.9 [o]
2 [} 0o 12 a3.3 18 ]
3 o o| 10 3.2| =20 0
4 o] ° 8.9 2.9 20 [
5 0 ° 5.6 2.6 | al7 0
6 [] 0 5.0 2.2 14 0
7 o o 4.0 1.7 10 (o]
8 o 3.7 1.3 8.3 0
9 3.4 i 6.2 0
7. . .
10 a1 a7.0 1.0 5.6 0
11 7.1 «8 5.0 o]
12 a220 5.8 .7 4.5 [
13 #b.1 5.0 a.6 4.0 o]
14 4.3 «5 3.3 o]
15 ad.2 5 a3.0 o
16 a.l 4.0 4 2.8 ]
17 4.8 .3 a2.5 0
18 o 2450 5.4 .2 1.8 0
19 0 6.7 8.2 .5 0
20 o 23 2 4 [}
1 355 35 [ .2 -4 -
-z S 285 | 38 0 0 o7
23 o 180 60 0 0 .9
24 o 126 | a50 o 0 1.0
25 o 111 41 0 o a8
26 o]
2100 22 [} o 2.6
27 o 9 | 14 0 0 a.4
28 o 57 9.6 o o .3
2 o 24 | a8.2 0 0 a.1
5 b 23 6.7 o o 0
18 - -6 - %]
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
Ootober...........c.ciiiviiiiiiiinn., v 0 o o o o
November. . . . e . o] o] o] o] o]
DOCOmbOTr. .. oo i 1.0 - 0 .03 2.0
17,108.2 1,790 0
2] o (o) 0 [o]
2] [} [} %]
5,409 - 0 174 10,730
428.2 60 3.4 14.3
27.7 3.4 [o] .89 55
156.0 20 [o] 5.2 309
5.2 1.0 ] 17 10
o] [ o] o) (o]
o o o o o
Water year 1944-45 ........... ... unun. 6,027.1 - o] 16.5 11,960

# Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated or estimated.
b Stage-discharge relation affected by ice.
Note.- Shifting-control method used May 31 to June 4, June 6~14, 16, 18-21, July 21-24.
6 basis; Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Wild Rice River near Mantador, N, Dak,
Location.- Staff gage, lat. 46°10'20", long. 97°00'35", in SE} sec. 12, T. 131 N., R.
., 1& miles west of Mantador.

Records avallable.- March 1944 to September 1945.

Extremes.- 1944: Maximum discharge observed during period March to September, 476
second-feet July 19, 20 (gage height, 7.68 feeg; no flow Mar. 19.

1944~45: Maximum discharge during water year, 938 second-feet Mar., 20 (gage

height, 9.57 feet); no flow at times,

Remarks.- Records good except those for periods of ice effect or no gage-height record,
which are falr, Gage read once or twice dally.

Ratlng table, Mar. 20, 1944, to Sept. 30, 1945, except perlcds of ice effect
(gage height, in feet, and discharge, in second-feet)

c.5 © 1.2 11 7.5 455
.6 -3 1.5 21 8.5 583
-7 -9 2.0 40 9.1 698
8 1.9 3.0 84 9.4 824
.9 3.6 4.0 139 9.6 960

1.0 5.7 6.0 304

Discharge, in second-feet, 1944-45

1944
Day] Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 8 94 85 7L 106 82
2 - 10 102 92 67 92 o
3 - 15 112 132 132 115 108
4 - 20 122 140 110 106 113
5 - #20 118 130 146 96 115
6 " - 25 120 122 179 96 97
7 - 30 121 124 196 119 75
8 - 45 122 121 209 119 64
9 - 60 122 1lo 227 110 53
10 - #80 127 100 242 93 47
11 - 100 135 98 287 75 43
2 - 110 147 101 300 57 42
13 - 125 160 107 314 47 38
14 - #129 182 1lo 330 40 36
15 - 136 203 112 347 39 36
16 . - 133 209 120 382 39 39
17 - 128 208 124 421 37 34
18 127 202 128 455 35 31
19 0 124 185 128 470 34 29
20 .3 116 162 142 473 32 28
21 .5 107 139 134 454 27 27
22 1.0 96 128 139 431 22 26
23 1.5 89 115 149 408 20 25
24 15 98 102 142 384 18 24
25 20 95 93 127 356 15 21
26 20 87 83 114 320+ 30 20
27 15 84 72 104 294 41 19
28 5 81 72 87 259 57 19
29 5 75 71 7 212 65 18
30 6 79 65 73 167 61 18
31 7 - 59 - 129 66 -

# Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Mar. 20 to Apr. 12.
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Discharge, in second-feet, of Wild Rice River near Mantador, N. Dak., 1944-45--Continued

1944-45

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

1 17 8.2 0 479 205 82 24 6.2 ¢}

2 16 7.7 ] 455 205 105 22 5.3 [+

3 16 7.4 [ 423 203 121 18 4.4 0

4 16 7.2 o 402 189 127 16 3.6 0

5 18 6.7 0 373 177 130 14 3.8 0

6 22 7.2 5-0 [¢] 337 162 126 12 3.2 0

7 23 8.8 [ 301 147 126 11 2.0 o

8 24 18 0 269 130 136 8.2 1.9 o

9 24 19 ] 244 115 148 8.8 1.9 0
10 22 21 0 221 105 159 9.4 1.9 o
11 19 24 R 50 218 98 162 12 2.4 0
12 17 24 100 221 88 159 15 1.9 0
13 16 22 150 220 8l 148 12 1.9 0
14 15 25 150 224 ki 142 1 3.6 [
15 14 27 200 236 3 128 8.8 2.8 o
16 14 25 300 244 66 116 8.2 2.2 [}
17| 13 o 3.0 373 251 59 108 8.2 2.2 0
18 13 22 517 255 53 105 7.2 1.9 1.8
19 12 20 619 263 53 98 6.2 1.0 8.0
20 11 18 902 267 57 92 6.2 .7 8.0
21 11 17 924 263 61 85 5.3 .5 5.1
22 11 15 *924 255 85 78 5.3 .4 4.2
23 11 18 2.6 895 252 64 67 4.8 .2 4.2
24 11 20 830 248 56 56 4.8 .2 3.8
25 11 24 774 244 48 44 4.0 [} 3.0
26 9.9 29 756 240 45 38 3.5 ¢} 2.0
27 9.6 25 1.0 698 236 45 35 7.7 o 2.0
28 9.4 20 670 232 45 30 5.7 0 2.0
29 8.8 15 619 223 a4 27 5.7 o 1.3
30 8.2 10 564 214 42 25 6.7 [ 1.1
31 8.2 - 519 - 57 - 7.4 o -

+ Winter dlscharge measurement made on this day.
Note.- Stage~discharge relation affected by ice Nov. 27 to Mar. 16 (no gage-height record Dec.1-8,
10-T5, 17-22, 24-31; discharge computed on basls of weather records and 1 discharge measurement).

Monthly discharge, in second-feet, 1944-45

Second- s Runoff in

foot—days | Maximun | Minimum Mean acre-feet

9643 20 o] 7.41 191

2,432 136 8 8l.1 4,820

3,952 209 59 127 7,840

3,454 149 65 115 6,850

8,781 473 87 283 17,420

1,909 119 15 6l.6 3,790

1,424 115 18 47.5 2,820

The period N - - - 43,730
October 1944... 24 8.2 895
November. 29 6.7 1,060
December. .. - - 192
0 ¢} [¢] o

[¢] [o] [¢] [¢]

11,586 924 o 22,980

8,310 479 214 277 16,480

2,915 205 42 94.0 5,780

3,003 162 25 100 5,960

299.2 24 3.6 9.65 593

55.9 6.2 0 1.80 111

46.5 8.0 0 1.55 92

Water year 1944-45 ...................... 27,298.5 924 0 74.8 54,140

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Wild Rice River near Abercrombie, N, Dak.

Location,~ Staff gage, lat, 46°28'35", long. 96°47'15", in NoiSWi sec. 25, T. 135 N., R.
., 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
is 907,04 feet above mean sea level, datum of 1929,

Drainage area.- 2,170 square miles,
Records available.~ April 1932 to September 1945,
Extremes,- Maximum discharge during year, 2,840 second-feet Mar., 19 (gage height, 15.0
feet, from floodmark); no flow Sept, 7-10.
1932-45: Maximum discharge, 5,500 second-feet Arr. 2, 1943 (gage height, 21.02
feet, from floodmark) from rating table extended above 2,100 second-feet; no flow
for some perilods each year.

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

Discharge, in second-feet, water year October 1944 to September 1945

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

1 24 15 27 #1.8 1.2 1.4 780 261 111 38 7.7 0.4

2 23 15 26 1.5 1.1 1.4 738 257 167 35 7.7 .2

3 23 14 25 1.2] 1.1 1.4 692 248 433 32 7.4 .2

4 21 14 28 .9 1.1 1.4 642 243 312 29 6.8 .1

5 22 12 24 .9 .9 1.4 592 234 266 27 7.7 .1

6 21 13 20 9| -9 1.4 526 225 243 23 7.7 2.1

7 20 13 20 N .8 1.4 502 203 216 20 7.7 20

8 19 15 18 .8 1.1 1.6 463 191 187 18 7.7 [

9 19 16 17 3 1.1 1.6 397 175 167 15 7.7 o
10 19 16 17 . 1.2 9.7 364 167 164 14 7.7 o
11 23 17 17 .7 1.2 20 336 147 183 13 6.6 .1
12 24 28 17 -1 1.2l 170 312 130 191 12 5.8 .1
13 25 39 16 .6 1.4 k848 280 117 199 12 4.9 .1
14 26 57 15 g 1. 4,360 270 109 195 13 4.9 .1
15 24 74 14 . 1.441,700 261 99 187 13 4.4 .1
16 22 2 13 N 1. 442,080 266 295 187 1s 3.9 .1
17 20 61 12 - 6| 1.4K',’420 270 a92 171 15 3.4 .1
18 19 53 10 - | 1.4[2,700 289 288 164| 14 2.9 .5
19 18 49 9.1 -8 1.4/ 2,800 345 84 133 12 2.5 2.5
20 17 46 8.6 .8 140330 410 78 120 11 2.3 2.5
21 17 43 7.4 .8 1. 050 433 72 111 9.7 1.9 2.5
22 17 40 5.6 .9l 1.4}a,760 429 72 102 9.4 1.6 2.9
23 16 38 5.5 . 1.4)2, 500 424 76 93| 10 1.6 4.4
24 17 38| 4.6 .8 1.4pa,330 a5 76 g2| 11 16 71
25 17 37 4.2 9| 1.41,250 392 76 74 1 1.2 9.
26 18 36 3.9 .9 1.4/1,220 354 76 &8l 10 -9 8.8

17 24 3.2 1.1 1.2|1;290 326 76 591 11 .9 8.0

28 16 25 2.3 1.1 %1.4{ 1,290 307 70 83| 11 -g 2-9

29 15 24 2.3 .9 - 1,180 289 64 45 9.; . 4.9
30 15 26 1.9 1.1 - | 1,020 270 260 40 8. .6 .
31 15 - 1.9 1.1 - 871 - 280 - 7.7 .6 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October. . 15 19.6 1,210
November. . 13 32.4 1,930
December. ... ... ot 1.9 12.8 786
Calendar year 1944 o 111 80,790
JANUABTY . .., i 6 -89 55
February. .8 1.25 70
March. 1.4| 1,010 61,850
April 261 412 24,540
May, 60 130 8,020
June 4,723 433 40 157 9,370
July. 490.5 38 7.7 15.8 973
August . . 129.9 7.7 .8 4.19 258
September....... ... ... 85.8 9.7 [¢] 2.19 131
Water year 1944-45 ................. ....| 55,046.1 2,800 [ 151 109,200

* Winter discharge measurement made on this day.
m:\tla(goéage-height record; discharge interpolated or computed on basis of records for station near
k Computed by using rate of change of stage s a factor.
Nat:.- S{age-gilsmchaige relation affected by ice Nov. 28 to Mar. 12.
m: sis: entral war time up to 2 a.m., Sept. 30, 1945; central standard ti; t T
To convert war time to standerd time, subtraz-t 1 hour.’ ’ . me thereafter.
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Antelope Creek at Dwight, N. Dak.

Location,- Chain gage, lat. 46°15'50", long. 96°44'05", in SE%SE% sec, 20, T. 133 N.,
R. 48 M., at bridge on U. S. Highway 81, half a mile north of Dwight and 7 miles
upstream from mouth.

Drainage area.~ About 250 square miles,

Records avallable,- March 1944 to September 1945.

Txtremes.- 1944: Maximum discharge observed during period March to September, 460 secona-
uly 5 (gage height, 6.98 feet); no flow Mar, 1-19.
1944-45: Maximm discharge during water year, 868 second-feet about Mar. 19 (gage
height, 9.5 feet, from floodmark); no flow for several months,

Remarlks,.- Records falr except those for periods of ice effecé, doubtful or no gage-height
record, which are poor, Gage read once or twice daily.

Rating tables, Mar. 20, 1944, to Sept. 30, 1945, except periods of lce effect
gagze height, In feet, and discharge, in second-feet)
(Shifting-control method used Apr. 24 to May 27, 1944)

Mar. 20, 1944, to Feb. 28, 1945 Mar. 1 to Sept. 30, 1945
0.8 0 1.6 5.8 3.2 52 0.8 © 1.4 6.2 3.4 90
.9 .1 1.8 8.4 3.6 76 .9 .1 1.5 8.2 4.0 133
1.0 .3 2.0 11 4.2 122 1.0 .5 1.7 13 4.8 215
1.1 .8 2.2 15 4.8 179 1.1 1.5 2.0 22 6.4 401
1.2 1.5 2.5 21 5.8 296 1.2 2.8 2.4 38 8.4 684
1.4 3.5 2.8 31 6.6 404 1.3 4.3 2.8 &6 9.4 851
Discharge, in second-feet, 1944-45
1944
Dayj] Oct. Nov. Dec. Jan. Feb. Mar. Apr May June July Aug. Sept.
1 0 2.0 5.5 | a2.5| a0.5 0.7 47
2 0 b5.0 4.9 | alo a.4 1.0 60
3 o 110 6.3 | al00 74 171 39
4 o 15 8.4 | 246 236 254 a28
5 o #®30 10 a200 354 174 a2l
[ [} 80 9.0 | al50 398 107 alé
7 o 102 8.7 96 290 77 al2
8 o 74 12 a50 205 240 a9.0
9 (<] 43 11 36 127 20 a7.0
10 o 24 8.5 21 62 1 a5.5
11 o 18 7.3 13 61 7.0 ad.2
12 [} 15 7.3 10 84 4.4 3.3
13 <] al2 8.3 11 68 2.9 a2.6
14 o 9.7 10 8.8 64 a2.5 a2.0
15 o 10 11 5.9 55 3.1 al.5
16 (] 12 13 4.5 35 3.3 1.1
17 o 9.0 10 3.6 70 2.8 a60
18 [} 7.3 9.5 5.7 | 174 2.5 18
19 [ 5.5 9.4 4.0 | 107 1.7 al3
20 DS 4.9 a9.2 3.3 54 al.d alo
21 2.0 3.8 9.1 2.9 27 1.0 7.0
22 3.0 4.2 6.5 1.9 16 .6 5.3
b4.0 4.1 5.8 2.5 11 .4 4.1
24 30 8.1 5.4 1.7 8.5 .3 3.3
25 35 16 5.0 al.5 5.4 .4 2.5
26 : b25 16 a4.3 1.2 5.8 a.8 2.5
27 bl5 14 3.6 1.2 2.9 1.2 82.0
28 8.0 11 a3.3 1.2 1.7 a2.5 al.5
29 5.0 8.7 a3.0 al.0 .9 a3.5 al.0
30 #2.5 5.5 a2.8 o7 o4 4.9 .7
3L 02.0 - a2.6 - 5 7.9 M

# Winter dlscharge measurement made on this day.

a No gage-helght record; discharge interpolated or computed on basis of records for Wild Rice
River near Mantad(r.

b Stage-discharge relatlon affected by lce.
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Discharge, in second-fest, of Antelope Creek at Dwight, N. Dak., 1944-45--Continued

1944-45

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

1 0.8 0.5 b2.7 [¢] 55 11 21

2 -8 +5 bl.8 0} 48 11 85

3 «8 5 b1.0 O] 44 8.2 104

4 -8 5 bl.0 0] 35 8.4 69

5 «9 -5 b.8 o 30 6.2 42

6 1.2 6 b.7 0} 25 5.4 26

T 1.1 .7 b.7 0l 20 4.7 20

8 1.2 .8 b.6 ol 14 4.3 18

9 1.2 1.0 b.4 0] 10 3.7 12
10 1.3 1.1 b.4 0| 11 3.4 14
11 1.0 1.2 b.2 20| 15 3.0 13
12 -9 1.3 b2 50 14 2.8 12
13 -8 1.3 .1 80| 13 2.2 11
14 -8 13 -1 100| 13 1.9 96
15 -7 13 .1 150 12 1.5 7.8
16 «6 12 -1 200 | 15 1.2 6.6
17 .5 9.5 [o] 300 13 1.0 5.4
18 4 7.6 0 500 24 .8 3.7
19 o4 6.5 0] 850 45 -8 2.8
20 -4 5.5 o] 650 | 46 2.5 1.9
21 «5 5.1 0 450 | 48 1.9 1.0
22 6 4.5 [o] #342 51 2.2 -8
R3 <5 4.1 [o] 263 42 2.3 .4
24 5 5.8 o] 204 | 34 2.5 .2
25 <5 #3.8 4] 250 | 28 2.8 .1
26 .5 d4.0 [ 206 | 25 2.5 .2
27 .6 b3.8 [¢] 259 18 2.2 o2
28 5 a3.o [¢] 180 16 1.9 b
29 -6 3.0 [¢] 96 13 1.7 2
30 6 3.0 [¢] 74 9.6 1.5 1
31 -6 - o 43 - 7.4 -

# Winter dlscharge measurement made on this day.

b Stage-discharge relption sffected by ice.

d Doubtful gage-height record; discharge interpolated.

Note.- No gege-height record Oct. 1, Nov. 29, 30, Dec. 13-16, Mar. 11-21, 25, 28; discharge
rcmmné:mdfed on basis of weather records, engineer's notes, and records for Wild Rice River near

ntador.

Monthly discharge, In second-feet, 1944-45

Second- Runoff in
Month foot—days Maximum Minimum Mean acre-feet
131.8 35 [o] 4.25 261
879.8 102 2.0 19.3 1,150
230.5 13 2.6 7.44 457
997.1 246 o 33.2 1,980
2,596.8 398 .4 83.8 5,150
910.7 254 3 29.4 1,810
389.9 60 .7 13.0 73
- - - - 11,580
October 1944. ...........cooiininanienananns 22.6 1.3
November. ..
December. .. ... ... i

Calendar year .........ciuiiiaeniiaann

[} o 0

0 0

o 173 10,610

9.6 26.2 1,560

.8 3.64 224

.1 16.3 969

0 0

0 0 o

0 0 0

Water year 1944-45 ...... ............... 6,890.2 850 0 18.9 13,660

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central atandard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Sheyenne River at Sheyenne, N. Dak.

Location,- Staff gage, lat, 47°50'20", long. 99°07'30", in NE} sec. 5, T. 150 N., R. 66
., at recreation-pond dam, 1 mile north of Sheyenne, Datum of gage is 1,408.65 feet
above mean sea level, adjustment of 1912,

Drainage area.- 1,920 square miles,
Records available.- April 1929 to June 1933, October 1939 to September 1945,

Extremes.- Maximum discharge observed during year, 932 second-feet Mar. 14 (gage height,
N eet); no flow during parts of several months.
1920~-33, 1939-45: 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 fair. Gage read once or twice daily, Stage-discharge relation
substantially affected by wind at times during low flow,

Discharge, in second-feet, water year October 1944 to September 1945

-Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.2 [¢] 2.8 b2.0 84 16 5.2 0.1 3.6
2 1.2 o 2.5 bl.0 76 25 5.2 .1 5.2
3 2.0 [¢] 1o b.4 0.2 69 20 1ls .2 5.2
4 2.0 [¢] 10 b.1 69 16 16 .2 16
5 2.0 3.0 7.4 0 55 20 13 .6 16
6 1.2 3.0 7.4 b0 -2 52 20 13 -6 13
T [¢] 4.3 T4 bo 1 52 20 13 -6 7.4
8 [¢] 3.0 7.4 bo S 36 e 3.0 13 -6 3.6
g e} 4.3 7.4 b.1 15 69 3.6 13 -6 3.6
10 [¢] 2.0 Ted Wo.2 27 69 7.4 13 .1 3.6
11 " 4.3 8.6 99 34 5.2 1o [« 3.6
12 0 4.3 6.2 388 34 3.6 13 [¢} 3.6
13 [o] 3.0 4.3 726 29 3.6 5.2 [¢] 3.6
14 o] v 4.3 201 25 13 5.2 [¢] 3.6
15 o 22 4.3 821 34 10 5.2 .1 3.6
.2 0.04
16 0 27 4.3 7 34 7.4 3.6 .1 3.6
17 [o] 27 4.3 744 34 346 3.6 [¢] 3.6
18 o 15 1.3 460 7.4 3.6 3.6 .6 3.6
19 o el2 4.3 5 290 20 3.6 3.6 3.0 3.6
20 o 12 4.3 203 16 3.6 5.2 2.0 3.6
21 o 12 5.2 91 13 13 5.2 1.2 .1
22 0 12 5.2 103 10 13 5.2 1.2 .1
23 e} 15 5.2 91 10 13 5.2 1.2 .1
24 o 12 5.2 99 10 13 - 3.6 .6 .1
25 o 12 5.2 144 13 10 3.6 .1 .1
26 (o3 12 5.2 123 13 13 1.6 .9 -6
27 0 12 2.5 114 16 10 2.5 1.6 3.6
28 o 15 2.5 2 106 34 3.6 5.2 1.6 )
20 o 15 2.5 . - 106 34 13 5.2 3.6 Q
30 o 12 2.5 - 106 7.4 13 5.2 3.6 0
3L o - 2.5 - Qo9 - 5.2 - 3.6 o -
Second- Runoff in
Month foot—days Maximum Minimem Mean acre-feet
October............. 9.6 2.0 o 0.31 19
November 302.2 27 o 10.1 599
December 162.3 10 2.5 5.2¢ 322
Calendar 5,275.5 409 [¢] 14.4 10,460
January.......... 12.5 2.0 o .40 25
February 5.6 - - .2 11
March. .. 6,614.2 901 .2 213 13,120
April 1,058.8 84 7.4 35.3 M
May. . 328.0 25 3.0 10.6 651
June 221.1 16 1.6 7.37 439
July. 28.7 3.6 0 .93 57
August. . 117.9 16 o 3.80 234
September. 1.2 - - 04 2.4
Water year 1944-45 ... .. ............... 8,862.1 901 o 24.3 17,580

# Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

e Gage reading not representative of average for day; discharge computed on basis of weather
records.

Time basis: Central war time up to 2 a-.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Sheyenne River near Cooperstown, N. Dak.

Location.- Wire-weight gage, lat. 47°26', long. 98°02', in NE4SE%} sec. 27, T. 146 N.,
R. 58 W., at county bridge 5 miles east of Cooperstown Datum of the gage is
t]; 27;41 57 1get above mean sea level, datum of 1929 (Corps of Engineers, U. 8. Army,
ench mark).

Records available.~ March to September 1945,

Extremes.- Maximum discharge observed during period, 395 second-feet Mar. 29 (gage height,
7.0% Teet); minimum observed, 2.0 second-feet Sept. 6 (gage haight, 3.52 f eet%

Remarks.- Records good except those for Sept. 10-30, which are fair,

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 278 76 89 24 13 2.6
2 - 254 77 84 24 22 3.1
3 - 232 82 84 27 24 3.1
4 - 212 s7 83 37 17 2.6
5 - 195 93 89 37 18 2.4
6 - 1s4 98 90 33 14 2.0
7 - 1i7o 100 86 29 12 2.2
8 - 159 100 78 28 9.5 4.7
9 - 150 99 ks 24 S.1 3.3
10 - 141 94 74 20 8.1 4.3
11 - 136 87 71 17 18 4.3
12 - 131 78 69 17 7.8 23
13 - 126 76 114 16 8.1 29
14 - 119 so 113 15 1o 20
15 - 114 74 80 23 7.3 14
16 - 108 66 70 14 5.9 13
17 - 107 62 &7 16 5.2 15
18 - 102 61 (] 12 6.2 27
19 - 93 62 60 16 5.2 27
20 - 91 62 56 16 4.7 18
21 - 88 64 54 18 4.0 14
22 - 82 64 48 18 4.0 13
23 - 80 64 42 16 4.2 12
24 - 80 66 40 13 5.2 11
25 - 76 64 36 11 4.3 6.8
26 - 62 63 32 16 4.2 6.6
27 - 66 68 31 17 4.3 8.4
28 - - 64 83 32 i8 3.0 6.9
29 387 66 93 30 15 3.0 4.5
30 344 2 92 26 14 2.6 3.5
31 306 - 89 - 13 2.9 -
Second- Runoff in
Month foct-days Maximum Minimum Mean acre—feet
Ootober..............oiiiiiii i
November. . . . -
64 128 7,630
61 78,2 4,810
26 65.6 3,900
11 19.8 1,220
2.6 8.57 527
2.0 10.2 608
Water year e b - - - - -

Time basis: Central war time up to 2 a.m., S8ept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Sheyenne River at Valley City, N. Dak.

Location.- wateggst%gelrecg'rdeg a.gd ﬁoncrete control, .lat. 46°55', long. 98°01', in
+ sec, . 140 N, . 58 W,, 100 feet downstream from College Dam 1
City and 15 miles downstréam from Baldnill Creek. & n Valley

Draiggﬁel area.- 8,360 square miles (includes 3,940 square miles in closed Devils Lake

Records available.~ March to August 1919, March 1938 to September 1945,

Extremes.- Maximm discharge during year, 1,020 second-feet Mar. 24 (gage helght, 7.06
eet); minimum, 0.6 second-foot Aug. él tgage height, 2,46 feet), gag gnt,
1919, 1938-45: Maximum discharge observed, 2,750 Second-feet Apr. 18, 1919 (gage
gxgéaghti 14,9 feet, site and datum then in useﬁ; fdo flow during several perlods in

Remarks.— Records good,

Discharge, in second-feet, water year October 1944 tc September 1545

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 28 20 50 11 9.0 12 375 89 115 33 21 1.0
2 26 22 46 11 9.6 15 330 102 110 28 18 1.9
3 22 22 44 9.6 9.6 13 300 96 104 28 14 1.4
4 23 20 B.4 10 12 276 91 99 28 19 1.6
5 22 21 53 7.8 10 12 248 94 94 29 33 1.6
6 23 25 51 B.4 1 11 235 104 91 29 39 1.5
7 31 30 51 B4 10 10 219 107 96 29 33 1.8
8 30 39 46 9.0 11 12 206 107 o2 30 27 2.5
9 22 36 45 B.4 18 83 193 110 99 35 22 1.8

10 20 39 42 8.4 27 237 186 107 96 30 1g 2.6

11 19 45 39 9.0 18 381 219 110 87 27 16 3.4

12 18 45| 38 9.6 16 422 190 113 94 23 29 3.4

1 19 48 35 9.6 185 485 167 113 87 22| 102 4.0

14 19 82 34 9.6 14 4 151 102 84 20| 113 4.4

15 18 84 33 9.6 13 580 145 96 94 16 64 4.8

16 20 76 32 10 13 616 154 96 121 18 36 1

17 20 71 30 11 12 6l8 136 94 104 186 27 16

18 23 71 27 12 12 600 124 87 82 17 20 29

19 16| 64 25| 12 12 583 124 84 76 27 16 29

20 19 87 24 12 1 546 1ls 84 &7 28 27 27

21 18| 73 22 1z 1 590 107 82 62 28 23 28

22 17 82 20 12 11 708 110 735 58 25 21 32

23 19 7! 18 12 10 8595 107 71 58 21 7 32

24 20 80 17 12 1o 1,010 102 73 53 19 13 24

25 21 99| 16| 12 11 954 29 78 46 16 10 21

26 21 78 14 12 10 932 94 71 44 30 7.8 19

27 21 56 13 12 854 B4 71 48 38 5.7 19

22 64 12 12 11 724 82 73 42 39 4.0 14
29 21 85 12 - 586 84 71 36 38 2.6 12
30 21 48 11 io - 472 76 78 34 30 1.5 9¢6
31 20 L 1 9.6 - 400 - 99 - 25 .8 -
Second- Runoff in
Month tect-days Maximum Minimun Mean acre-fest

859 31 1s 21.3 1,310

1,640 99 20 54.7 3,250

o961 53 11 31.0 1,910

21,657.4 357 2.4 59.2 42,960

322.4 12 7.8 10.4 639

346.2 27 9.0 12.4 687

13,877 1,010 10 448 27,520

5,041 375 76 168 0,000

2,826 113 71 91.2 5,610

2,383 121 34 79.4 4,730

2 39 16 26.5 1,630

799.4 113 «8 25.8 1,590

363.0 29 1.0 1z2.1 720

Water year 1944=45 ...................... 30,040.0 | 1,010 .8 e2.3 59,600

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Sheyenne Eiver at West Fargo, N. Dak.

Location.- Water-stage recorder, lat. 46°53'20", long, 96°54'55", in sec. 31, T, 140 N.,
R. 49 W., half a mile north of West Fargo and 3 niles upstream from Maple River. Datum
of page 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

asing.
Records available,- September 1029 to Sertember 1945, March 1902 to June 1907 and March

o Augus G at slte a quarter of a mile upstream,
Average discharge.- 16 years, 107 second-feet.
EXTTEMes .~ mum discharge during year, 1,360 second-feet Mar., 22 (gage heipht, 13.38

T5et]; minimum daily, 29 second-feet July 9 (gage heirht, 2,62 feet).

1802-7, 1919, 1929-45: Maximum dally discharge, 2,400 second-feet Apr., 7-10, 1943;
maximum gage helght, 19.35 feet Apr. 1, 1940, from graph based on jace readings; mini-
mum discharge, 2.0 Second-feet Dec, 14, 1936 (gage height, 1.90 feet).

Remarks.- Records good except for periods of ice effect or no gage-height record, which

aré poor,
Discharge, in second-feet, water year Octcber 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 97 87 70 40 44 45 975 221 151 109 73 41
2 96 66 70 40 44 50 959 219 156 109 66 42
3 95 66 70 40 44 45 881 220 169 105 61 39
4 *#92 67 75 #40 44 45 766 220 176 100 62 37
5 89 &7 80 40 50 45 665 213 180 98 69 35
6 88 87 85 36 45 40 591 208 186 96 78 35
K¢ 87 68 85 34 48 40 532 200 199 92 84 34
8 90 73 82 34 50 42 479 195 198 86 73 36
9 89 75 79 37 50 44 442 194 191 66 66 34
10 88 85 76 40 50 46 426 191 186 m 62 35
11 87 95 73 40 50 50 464 188 184 76 59 35
12 86 100 70 40 50 100 474 184 181 73 57 35
13 83 1lo2 87 40 50 150 489 185 176 72 59 34
14 79 105 64 40 50 a500 475 188 173 72 56 32
15 77 102 82 40 50 a600 438 188 17z 71 62 31
16 75 110 60 45 50 a700 428 ise 169 -T2 66 31
17 76 120 58 46 45 a750 420 186 le4 73 64 31
18 8 112 56 47 40 a750 388 184 156 78 60 34
19 79 110 54 48 40 a740 362 184 153 7 57 36
20 59 108 52 49 42 2700 337 184 151 75 58 37
21 70 1lo 50 50 45 | #1,130 314 184 147 72 76 41
22 71 115 49 68 48 1,330 300 194 145 70 95 43
23 70 120 48 55 50 1,280 289 197 151 71 85 40
24 69 *120 47 54 50 1,120 286 193 151 69 70 39
25 68 115 46 52 50 980 280 181 141 63 61 39
26 68 100 45 52 48 997 269 171 130 62 54 26
27 68 90 44 50 #45 978 257 166 124 64 50 37
28 87 85 43 48 45 938 242 160 120 72 46 48
29 87 80 42 46 - 952 235 155 114 78 45 52
30 68 75 41 *45 - 980 226 151 110 74 43 51

31 68 - 40 44 - 972 - 149 - 74 42 -
Seccnd-— Runoff in

Month foot-days Maximum Minimum Mean acre—feet
October............ ... ... ... ... 2,444 97 59 78.8 4,850
November. . ., e . P 2,775 120 66 92.5 5,500
December. .. ... ... . ... .. e 1,883 85 40 60,7 3,730
24 132 96,600

TT T Tss |7 a4es 2,740

40 47.0 2,610

40 553 33,990

226 456 27,150

149 188 11,590

110 160 9,530

62 78.9 4,850

42 63.2 3,890

31 37.7 2,240

Water year 1944-45 ...................... 56,807 1,330 31 156 112,700

# Winter discharge measurement made an this day.

a No gage-height record; discharge computed on basis of records for statlon at Valley City.

Note.- Stage-discharge relation affected by ice Nov. 16 to Mar. 13.

TIme basis: Central war time up to 2 a.m., Sept. 30, 1945; central stendard time thereafter.
To convert war time to standard time, subtract 1 hour.

Devils Lake near Devils Lake, N, Dak.

Location.- Temporary staff gage, lat. 48°03'45", lony. 98°56'30", in SWi sec. 18, T, 153
., R 64 V., at Lakewood, on east bank at mouth of 1e-1 Bay and 6 miles southwiest of

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

Records available,- 1267, 1878, 1883, 1897, 1820, 1826 (one gape heipht for each year) and

Bxtrames . 1660 nonn: M

Lxtremes .- -1945: ximum elevation observed, 1,433.4 feet in 1867, present datum;

~minimim observed, 1,400,87 fest Oct. 24, 1940. o7 ’

Remarks.- Elevations of lake deternined from temporary gage. To refer elevations obtained
uring perlod 1867 to 1938 to datum of 1929, subtract 0,56 foot,

Elevation, In feet, 1944-45

Gct. 31 al,403.33 Apr. 30  1,404.49 July 31 al,404.02
Dec. 31  al,403.50 May '31 al,404.34 Aug. 31 al,403.77
Feb. 28 al,403.60 June 30  1,404.29 Sept.20 al,403.80

a Elevation interpolated.
Note.- Readings other than those shown above were made.
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Maple River at Mapleton, N. Dak.
Location,- Wire-weight gage and loose rock dam, lat, 46°53f20", long. 97°03'20", in NE4NE4
sec. L, T. 139 N,, R, 51 W., in Mapleton, 10.5 miles upstream from mouth,

Drainage area.- 1,480 square miles.
Records availlable.,~ April 1944 to September 1945,
Extremas. Maximum discharge observed during year, 320 second-feet Apr. 13 (gage height,

eet); no flow Jan. 16-28, Jan. 31 to Mar.

1@44—45' Maximum discharge observed, that of Apr. 13, 1945; no flow at times.

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

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct. Nov Dec Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 8.7 6.3 11 1.5 [¢] 74 35 35 22 2.5 0.3
2 7.9 6.7 11 1.3 [o] 74 33 33 16 3.9 .2
3 8.7 7.1 lo 1.3 o 71 35 33 13 3.0 2
4 7.9 7.1 8.3 1.2 0 66 38 d32 10 3.9 2
5 8.3 7.5 7.1 1.0 [¢] 62 38 d31 7.8 4.8 -2
6 5.8 7.9 6e3 .9 o 87 43 d30 5.2 5.2 1
7 5.4 8.3 5.8 -8 (o] 53 40 29 2.8 4.8 1
8 4.6 12 5.8 5 o 45 39 azv 2.3 5.5 o1
9 4.0 15 5.4 3 41 38 dz25 2.1 5.5 <1
10 3a7 15 5.1 3 blo 55 35 aze 2.1 5.5 -1
11 4.0 15 5.1 -2 bl5 108 35 420 2.1 6.2 1
12 3.7 15 4.9 -2 b25 266 33 dis 1.5 6.2 o1
13 3.7 15 4.9 -2 b75 315 26 dlé .8 6.6 1
14 3.7 23 4.9 .2 b200 225 22 14 -8 5.2 o1
15 3.4 24 4.6 «1 200 134 20 14 .8 4.8 .1
16 3.7 22 4.8 (o) b200 106 19 14 1.2 4.5 1
17 3.7 28 4.6 [o] 1200 85 18 13 1.2 4.2 1
18 3.7 28 4.8 o b220 80 17 12 1.0 3.3 1
15 3.7 17 4.3 [o] b230 (s 1€ 11 1.6 3.0 2
20 3.7 15 4.3 V] 210 74 15 10 1o 3.3 .1
21 4.3 14 4.0 [¢] 190 71 16 9.0 1.3 2.5 -1
22 4.6 13 3.7 [+] 186 69 17 8.6 1.2 2.1 <3
23 4.6 13 3.7 [¢] 143 55 18 7.0 1.0 1.5 -8
24 5.1 15 3.2 [o] 113 55 16 4.2 9 1.2 -8
25 5.1 15 2.9 o] 110 52 15 3.3 -8 1.2 .9
26 5.1 15 2.3 o 110 48 14 d3.0 d1.0 1.0 .8
27 5.4 14 1.6 [¢] 108 45 14 d3.0 1.5 -9 1.0
28 5.4 12 1.3 o 101 48 14 d3.0 2.1 -9 1.5
29 5.8 12 1.6 -1 a8 43 14 4a5.0 d2.0 .8 2.3
20 5.8 12 1.6 *.1 77 38 18| di1o d2.0 .3 3.0
k3 5.8 - 1.5 7 - 31 - d2.0 .3 -
Second- : ; Runoff in
Month foot—days Maximum Minimum |- Mean acre-feet
157.0 8.7 3.4 5.06 309
434.9 28 6.3 14.5 863
150.0 11 1.3 4.84 298
10.2 1.5 (o] +33 20
o o o o
2,888 230 0 3. 5,730
2,593 315 38 86. 4 5,140
780 43 11 25.2 1,550
495.1 35 3.0 16.5 9
111.5 22 «8 3.60 221
. e PN . 104.6 6.6 .3 3,37 207
September.. .. . .. 14.0 3.0 -1 .47 28
Water year 1944-45 ...... ............... 7,738+3 315 o 2l.2 15,350

# Winter 3ischarze measurement made on this day.

b Stage-discharge relation affected by ice.

d Doubtful gage-height record; discharge computed on basis of weather records and records for
stations on nearby streams.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard *“me “hereafter.
To convert war time to standard time, subtract 1 hour.
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Buffalo River near Hawley, Minn.

Location.— Chain gage, lat. 46°51'15", long. 96°19'20", in NE{SE} sec. 14, T. 139 N.,
S W., on bridge on State Aid road 7, 1.4 miles south of Hawley.

Drainage area.- 322 square miles.
Records available.- March to September 194S.

Extremes.— Maximum discharge observed, 862 second-feet Mar, 16-18; maximum gage height,
. eet Mar., 16, 18; minimum discharge observed, 6.8 second-feet, July 28 (gage
height, 2.85 feet).

Remarks.- Records good.,

Rating table, March to September 1945, except period of ice effect
(gage height, in feet, and discharge, in second~-reet )

2.9 8.0 4.3 79 7.9 452
3.1 14 4.9 117 8.7 646
3.3 23 5.5 160 8,4 862
3.6 38 6.5 247
3.9 55 7.3 344

Discharge, in second-feet, water year October 1844 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 415 238 91 40 15 15
2 - 415 229 o1 33 14 33
3 - a38s 229 91 30 13 49
4 - 361 220 85 29 13 75
5 - 361 202 85 30 1 73
8 - 328 193 79 26 16 70
7 - 301 184 76 26 15 61
8 - 257 176 73 30 15 49
9 - 247 160 73 26 14 40

10 - 229 145 76 24 15 38
1l - 229 145 73 22 15 38
12 - 229 138 70 23 16 33
13 - 229 131 70 22 24 32
14 #b220 229 124 67 18 a24 32
15 b360 220 110 67 18 a23 30
16 766 220 110 64 20 23 28
17 862 a206 110 64 20 24 30
18 86 183 103 61 20 22 31
19 830 229 103 64 20 18
20 #7136 247 110 61 16 19 46
21 706 267 110 61 16 al? 49
22 676 278 110 b5 14 15 52
876 289 el06 b2 14 16 56
24 592 328 103 49 14 15 52
25 540 344 97 48 12 13 55
26 516 328 97 46 16 12
494 314 o7 46| al2 12 49
28 - a474 278 97 46 8.0 9.8
29 a454 257 91 46 15 9.2 38
30 433 238 91 40 14 8.3 40
31 415 - B85 - -] 12 -
Second—~ Runoff in
Month foot-days Maximum Minimum Mean acre—feet

October..........

November. ... . ..

December. . ...t i e

10,612 862 220 590 21,080

8,454 415 193 282 16,770

4,244 238 85 137 8,420

1,968 91 40 65.6 3,900

645 40 8.0 20.8 1,280

494.3 24 8.3 15.9 £80

1,326 73 15 44.2 2,630

The period............. PPN e - - - - 55,030

# Winter discharge meesurement made on this day.

a No gage-height record; discharge interpolated.

b Stage-discharge relation affected by ice. .

Time besis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To ccnvert wer time to stendard time, subtract 1 hour.
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Buffalo River near Diiworth, Minn.

Location.~ Water-stage recorder, lat. 46°57'40", long. 96°39'40", in SwWiSE1 sec. 6
. N., R, 47 W., 6 miles north of U, 8. Highway 10, 8 miles northeast of Diiworth,
and 9 miles downstream from South Branch.

Drainage area.- 1,040 square miles.

Records available.- March 1931 to Septermber 1845.

Average discharge.- 10 years (1935-45), 95.8 second-feet.

Extremes.- Maximum daily discharge during year, 2,600 second-feet Mar. 20; maximum gage
elght, 19.38 feet Mar. 20, from floodmark fbackwater from ice); minimm daily dis-
charge, 13 second-feet, Feb. 22, 23, Mar. 5-7; minimum gage height, 1.33 feet Sept.1,Z2.

1931~-45: Maximum discharge, 4,530 second-feet Apr. 2, 1643; no flow at times in

1936.

Remarks.- Records good except those for periods of ice efrect or backwater rfrom debris,
which are fair.

Rating tables, water year 1944-45, except periods of ice effect or backwater from debris
gage helght, in feet, and discharge, in second-feet)

Oct. 1 to Apr. 7 Apr. 8 to Sept. 30
10,0 608 13.0 1,030 16.0 1,700 1.3 13 3.0 74 8.5 475
11.0 726 14,0 1,230 17.0 2,010 1.5 18 3.8 111 10.0 608
12.0 870 15.0 1,450 18.4 2,540 i.8 27 6.0 275 11.1 739
2.3 46 7.0 355
Discharge, in second-feet, water year October 1944 to September 1945
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 208 103 95 32 18 15 2865 443 144 56 17 14
2 194] 103 90 28 17 15 810 435 175 53 17 14
3 187 100 90 28 17 14 767 443 29 50 20 17
4 176] 100 90 26 17 14 739 427 267 45 18 36
5 170| 100 90 24 17 13 700 427 275 41 20 46
6 162 100 85 24 17 13 664 419 243 42 19 58
7 159 103| 85 22 17 13 608 387 211 391. 18 70
8 152] 106| 85 22 17 14 550 355 179 36 19 74
9 149 119 80 20 17 14 507 323 152 35 18 72
10 146 120 80 20 17 15 467 299 125 35 17 62
11 126| 126 75 19 17 26 459 275 129 34 17 50
12 132 132 75 19 17 38 451 261 135 33 19 44
13 136] 132 70 19 17 110 443 235 138 30 2 41
14 132 142 70 20 18| 400 435 219 148 30 27 39
15 129| 152 #70 19 18| =750 435 211 144 28 33 36
16 126 162 70 20 16 1,000 419 191 132 26 37 35
17 123] 173 65 20 15 1,400 419 179 123 26 24 a7
18 123 180, 60 20 14, 1,800 427 163 114 26 31 42
19 120] 176 55 20 14| 2,500 451 1s2 108 26 29 47
20 118 170| 55 22 14] #2,600 499 152 102 27 30 53
21 116 159 50 22 14| 2,540 550 159 98 26 28 58
22 113 152 50 22 #13| 2,180 619 163 92 24 27 62
23 113 142 46 22 13{ 1,880 700 171 86 24 23 62
24 110] 136, 42 22 14) 1,620 726 171 78 22 22 64
25 110 130 40 22 14| 1,400 759 163 74 20 21 64
26 106 120 38! #22 15f 1,230 726 152 68 19 20 66
27 106 120 36 20 15| 1,110 676 144 66 20 18 66
28 106 110 36 19 15| 1,050 608 128 62 20 17 66
29 103 100| 36 19 - 1,030 541 132 60 27 16 84
30 103 100 34 18 - 2975 483 129 60 26 16 62
31 103 - 34 18 - 2920 - 129 - 17 15 -
h Second- Maxi. Mini Mean Runoff in
Mont foot—days s 1n lun acre-feet
4,165 208 103 134 8, 260
3,859 180 100 129 7,650
LT | 95| ___ 3¢ | ___es.8| __ 3,920
84,948.5 998 6.0( =32 | 168,500
670 32 18 21.6 1,330
444 18 13 15.9
26,699 2,600 13 881 52,960
17,483 865 419 583 34,680
7,637 443 129 246 15,180
4,018 275 80 134 7,970
963 56 17 3l.1 1,910
587 37 15 22.2 1,360
1,521 74 14 50.7 3,020
Water year 1944-45 ...................... 70,123 2,600 13 192 139,100

# Winter discharge measurement made on thils day.

a No gage-height record; discharge Interpolated.

Note.- Stage-discharge relation affected by ice Nov. 25 to Mar. 20. Backwater from debris Oct. 1
to Nov. 24.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard tine, subtract 1 hour.

796028 O - 48 - 5
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South Branch Buffalo River at Sabin, Minn.

Location.~ Chaln gage, lat, 46°47'25", long. 96°37'45", in SW3SW} sec. 4, T. 138 N,
R, 47 W., at highway bridge three-—quax'ters of a mile northeast of Sabin and 1% miles
gownstrea.m from Whiskey Creék. Prior to Apr. 14, 1945, staff gage at same site and
atum.

Drainage area,- 524 square miles,

Records available.- March to September 1945,

Extremes .- Maximum discharge observed during perlod 1,480 second-feet Mar. 18 (gage
elght, 14.69 feet); minimum daily discharge, 0.4 second-reet Sept. 2-4; minimum gage
helght observed, 2.42 feet Sept. 4.

Remarks.- Records good. Gage read once daily.

Rating table, Mar. 13 to Sept. 30, 1945, except period of ice effect
(gaga height, in feet, and discharge, In second-feet)

2.4 0.3 3.4 14 7e5 208
2.5 7 3.8 24 9.0 328
2.7 2.1 4.3 39 10.5 580
2.9 4.5 5.0 €6 12.5 980
3.1 8.0 6.0 112 14.6 1,460

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 - a2l5 o7 37 86.2 3.2 0.5
2 - 222 97| 78 6.1 3.6 8.4
3 - 243 102| a98 5.8 3.6 8.4
4 N 222 112 117 5.5 3.0 4
5 - 194 97| 102 5.5| 3.0 N
] - 173 ag0| 82 4.8 5.0 .8
7 - 146 s2| 62 4.8 5.0 1.0
8 - 128 74| 46 85.2 5.2 1.4
9 - 112 66| 37 5.5 3.4 al.d
10 - 102 58| a38 5.1 3.4 1.5
i1 - 107 50| 39 5.1 3.4 1.5
12 - 117 46| 54 4.8| a3.2 1.8
3 #*b440 134 ad2 54 4.1 3.1 1.7
14 700 128 37| 50 3.7 3.1 2.0
15 bl,000| alle 37| 46 a3.6 | 3.6 2.4
16 1,200 107 35| a1 5.4 4 a2.8
17 1,360 112 30| a38 3.1 4.5 5.1
18 1,460 122 27| 34 2.9 5.5 6.5
19 1,380 146 24| 27 2.7 6.0 7.6
20 1,210 215 a27| 26 2.6 6.5 6.5
A 1,060 318 50| 23 2.5 4.8 6.5
22 880 351 11| 20 a2.5 2.9 8.0
g:s 680 378 35| 18 2.5 2.4 | a10
2; 446 394 41| als 2.5 2.0 12
328 328 36| 11 2.3 1.7 14
%,Gr 328 258 28 9.2 2.3 | al.6 13
28 484 208 a25 8.4 2.3 1.4 12
522 166 22 6.5 2.3 1.3 9.6
29 378 a136 22 6.5| 82.3 1.0 8.8
30 282 107 a2l 6.3 2.3 6 89.4
31 208 - 20 - 2.7 5 -
Second— Runoff in
Month foot~days Maximum Minimum Mean acre-fest
October......... ... .. i,
November..................... J N
December............. ..ottty
14,346 1,460 208 755 28,450
5,707 304 102 190 11,320
1,553 112 20 50.1 3,080
1,228.9 117 6.5 41,0 2,440
117.0 6.2 2.3 3,77 232
95.6 6.5 .5 3.08 190
147.7 14 .4 4,92 203
The Period.eescescesov cvmieinaninneanann - - - - 45,000

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

bt Stage-discharge relation affected by ice.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thersafter.
To convert war time to standard time, subtract 1 hour.
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Wild Rice River at Twin Valley, Minn.

location.- Water-stage recorder, lat 47°16', long. 96°14', in SW} sec, 22, T. 144 N.,
R. 4Z V., three-quarters of a mile northeast of village of Twin Valley and 7 miles
downstream from Marsh Creek.

Drainage area.- 888 square miles,

“Scords available,.- July 1930 to September 1945, June 1909 to September 1917 at site a
quarter of a mile downstream.

Average discharge.- 22 years (1910-17, 1930-45), 133 second-feet.

Extremes,- Maximum dally discharge during year, 1,480 second-feet Apr. 2, 3; maximum gage
eTght, 10.63 feet Mar. 17 (backwater from Icej; minimm discharge, 34 second-feet
Aug. 30 (gage helght, 1.41 feet).

1909-17, 1930-45: Maximum discharge, 9,200 second-feet July 22, 1909 (gage height,

20,0 feet, site and datum then in use), from rating curve extended above 3,300 second-
feet; minlmum, 0.5 second-foot Nov. 4, 1939 (gage height, 0,74 foot).

emarks.- Records good except those for perlods of lce effect or no gage-helight record,
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 table, water year 1944-45, except perlods of 1ce effect (gage helight, in feet,
and dlscharge, in second-feet)

1.5 40 2.6 182 5.0 670
1.6 48 3.0 254 6.0 915
1.8 67 3.5 348 7.0 1,160
2.0 90 4.0 447 7.7 1,360
2.3 132 4.5 553 8.1 1,480

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 320 116 120 75 65 60 1,420 990 300 156 66 83
2 320) 110! 110 75 60 60} 1,480| 1,020 310 145 61 N
3 310 107 110 70 60 55| 1,480 990 310 126 60 95
4 300 104, 110 70 60 55| 1,450 965 300 116 61 89
5 272 103 110 70 60 55| 1,420 915 282 108 64 78
6 254 100) 120 70 60 50] 1,360 865 254 100 62 70
7 254 102 120 65 60 50} 1,270 815 223 99 60 72
8 272 113 110 65 60 55( 1,220 766 207 93 57 100
9 282) 129 110 65 60 60| 1,160 742 194 86 54 99
10 282 140 100 65 60 70| 1,120 694 184 80 52 100
11 291 151 100 65 60 85| 1,160 646 177 75 49 107
12 291 146 100 65 60 100 1,190 622 172 72 52 106
13 291 151 95 65 50 240 1,160 599 167 70 96 99
14 291 168 95 65 60 450 1,120 576 182 63 148 85
15 289 168 95 66 60 #750| 1,060 553 191 66 138 84
16 272) 174 95 65 60! 1,000| 1,020 515 189 66 124 5
17 254 175 #95 65 60| 1,200 1,020 480 184 66 109 79
18 245 168 95 65 55| 1,300( 1,020 450 184 70 95 70
19 245 172 95 70 55| 1,360| 1,120 435 172 77 96
20 229 174 95 70 55{ 1,300{ 1,190 42y 168 80 100 134
21 216 174 90 70 56| 1,390 1,190 417 177 78 96 175
22 209 172 85 70 §5| 1,220 1,220 407 187 77 95 196
23 205 168 a5 70 60| 1,270 1,270 387 177 71 77 198
24 200 165 85 70 #60| 1,300| 1,330 358 175 67 72 209
25 193 162 85 70 60| 1,220| 1,360 358 170 61 60 211
26 187 170 85 70 60| 1,330 1,270 338 160 58 62 211
27 174 160 85 70 60| 1,360 1,220 348 143 57 59 209
160 150 a5 70 60| 1,420| 1,140 338 135 56 55 222
29 156 140 85 #70 - 1,450| 1,090 338 145 67 51 236
30 146 130 85 70 - 1,450( 1,040 329 155 78 45 236
31 128 - 80 €5 - 1,390 - 310 - 72 49 -
- in
Month rﬁgﬁgﬂys Maximum Minimum Mean E:Ir‘:ffeet
00tObOT. ..ot 7,531 320 128 243 14,940
November. ..... .. .. 4,369 175 100 145 8,650
December................ciuiiiniieninnninan 3,015 120 80 97.3 5,980
Calendar year 1944 ...................... 100,877 1,480 18 276 200,100
2,118 75 65 68.2 4,200
1,660 65 55 59.3 3,290
23,155 1,450 50 747 45,930
36,570) 1,480 1,020 1,219 72,640
17,993 1,020 310 35,690
5,975 310 135 199 11,850
2, 559 156 56 82.5 5,080
2,315 148 45 74.7 4,590
September 3,918 236 70 131 7,770
Water year 1944-45 111,168| 1,480 45 305 220,500

# Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 26 to Mar. 17. No gage-height record Dec. 21
to Jan. 28, May 16-19, July 15-18; discharge computed on basis of weather records and records for
station at Hendrum.

Time basis: Central war time up to 2 m.m., Sept. 30, 1945; central stendard time thereafter.

To convert war time to standard time, subtract 1 hour.
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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
., &t highway bridge, a half a mile east of Hendrum and 4 miles upstream from mouth.

Drainage area.- 1,600 square miles.

Records available.-

Extremes.- 1944: Maximum discharge observed during period March to September, =,2

March 1944 to September 1945,

o,

60

second-feet July 15 (gage height, 16.07 feet); minimum daily, 60 second-feet Mar. 26-31;
minimum gage height observed, 3.90 feet Mar, 22 (backwater from ice).

1944-45: Maximum daily discharge during year, 2,200 second-feet Mar. 18; maximum
gage height observed, 19.04 feet Mar, 22 (backwater from Red River of the North);
mum dally discharge, 55 second-feet Mar. 5-7; minimum gage height cbserved, 1.68 feet

Aug. 3.

mini-

Remarks.- Records good except those for periods of ice effect backwater from Red River of
the North or shifting control, which are fair,

Discharge, ia second-feet, 1944-45

1944
»i Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - #65 283 499 512 434 882
2 - 65 303 486 473 421 | 1,260
3 - 75 323 629 421 4211 1,420
4 - 75 346 707 408 512 1,360
S - 90 370 867 447 616 | 1,230
6 - 120 382| 1,140 629 668 | 1,070
7 - 200 3951 1,200 927 681 927
8 - #240 358 | 1,200 1,200 959 785
9 - 300 346| 1,100] 1,480 1,520 746
10 - 550 346| 1,000| 1,630 1,880 746
11 - 600 334 850 1,790 | 2,000 943
12 - *500 346 7s0| 2,020 2,000 | 1,090
13 - 440 512 650 | 2,170 | 1,950 975
4 - 400 733 600 | 2,240 | 1,820 882
15 - 340 733 550 | 2,240 1,510 798
16 - 300 681 538| 2,170 | 1,380 749
17 - #360 655 499 2,050 | 1,190 715
18 - 400 603 a492 ] 1,860 | 1,040 680
19 - 400 564 486 1,590 912 624
20 - 400 538 512 | 1,300 839 607
21 - #382 512 486 | 1,060 772 518
22 65 395 512 473 882 759 548
23 70 323 499 486 772 733 541
24 70 313 603 486 694 616 452
25 65 303 629 499 629 590 438
26 60 313 525 486 577 577 421
27 60 303 616 512 590 577 392
28 60 293 746 525 564 590 366
29 60 283 681 577 512 577 345
30 60 274 564 551 486 538 358
31 60 - 512 - 460 577 -

#* Winter discharge measurement made on this daye.
a No gage-height record; discharge interpolated.

Note.- Stage-discharge relation affected by ice Mar. 22 to Apr. 20.

the North June 7-15.

Shifting-control method used Sept. 15-30.

Backwater from Red River of
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Discharge, in second-feet, of Wild Rice River at Hendrmur s Minn., 1944-45--Continued

194445

Day| Oct. Nov. Dec. Jan. Feb. M¥ar. Apr. May June July Aug. Sept.
1 358 216 200 90 60 65| 1,820| 1,080 334 168 72 62
370 200 190 90 60 65| 1,860| 1,070 346 168 72 65
3 370 184 180 90 60 65| 1,0950| 1,160 334 160 58 76
a 358 176 180 85 60 60| 1,980| 1,170 374 | al56 62 100
5 382 176, 170 85 60 85 1,910( 1,120 323 152 65 100
6 346 168 170 80 60 55} 1,790 1,040 313 144 68 100
7 323 168 170 80 60 55| 1,680 959 303 136 72 93
8 313 176 170 75 65 601 1,570 897 274 121 68 100
9 313 184 160 75 65 70| 1,440 839 256 114 65 114
10 313 192 150 75 65 110| 1,340 798 240 107 65 152
11 323 208 150 75 65 160 1,360 759 240 100 62 152
12 323 232 140 75 65 250| 1,220 720 240 93 72 144
13 325 240 140 75 65 480| 1,420 694 232 86 82 144
14 323 248 140 75 70 7501 1,340 668 232 82 121 144
15 323 274 %140 75 70| 1,300| 1,260 642 232 82 144 128
16 323 203]  ald0 75 65] #1,600| 1,210 616 232 76 184 114
17 313 283 140 75 60| 1,900| 1,170 590 232 76 176 114
18 303 274 130 75 60| 2,200/ 1,170 564 232 76 160 114
19 293 265 130 75 60/ 2,000 1,190 538 224 9 144 128
20 283 256 130 5 60 2,000| 1,210 512 224 90 128 136
21 283 256 120 75 651 1,900 1,280 499 216 93 107 144
22 265 248 110 75 65| 1,900 1,360 486 200 93 114 152
23 265 248 110 75 #65| 1,800 1,400 460 200 90 121 184
24 256 248 110 80 65| 1,8001 1,440 421 208 82 107 216
25 248 248 210 80 65| 1,700 1,460 382 200 79 93 240
26 240 248 110 75 65] 1,700| 1,420 358 192 72 a2 232
27 240 240 110 #70 65| 1,800| 1,380 358 184 65 79 248
28 240 240 1Q0 65 65| 1,800| 1,300 358 184 62 72 256
29 224 220 100 65 - | 1,900 1,230 346 176 62 68 248
30 216 220 100 60 - | 1,900| 1,160 346 168 62 65 265

31 216 - 95 60 - { 1,900 - 334 - 62 62 -

# Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

Note.- Stage discharge relation affected by ice Nov. 27 to Mar. 17. Backwater from Red River of
the North Mar. 18-31. Shifting-control method used Oct. 1 to Nov. 26, May 22 to June 9.

Monthly discharge, in second-feet, 1944-45

- Runoff in

Month tz::ggys Maximum Minimum Mean acre—fest

March 22-31, 1944 630 70 ¢, 60 63.0 1,250

. 9,102 600 65 303 18,050

15,550 746 283 502 50,840

19,836 1,200 473 661 39,340

54,785 2,240 408 1,122 68,990

. 29,759 2,000 421 960 59,030

September.«ceveuan..n- Ceerbecereeaieraiaans 22,868 1,420 345 762 45,360

The period. rccivscessacsncstecetacnncans - - - - 262,900

Ootober 1944.. ... ...t 9,269 382 216 299 18,380

November . 6,829 293 168 228 13,550

Deoember. . 4,295 200 95 139 8,520
Calendar year  ................oe... - - - e -

January 1945.. ...l s 2,355 90 60 76.0 4,670

February. . 775 70 60 63.4 3,620

Maroh 33,400 2,200 55 1,077 66,250

April 43,520 1,980 1,160 | 1,451 86,320

May. 20,794 1,170 334 671 41,240

June. 7,305 346 168 244 14,490
July. 3,088 168 62 99.6 .

August.. 2,910 184 58 93.9 5,770

September. 4,465 265 62 149 8,860

Water year 1944-45 .............. P 140,005 2,200 55 384 277,700

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
South Twin Lake near Naytahwaush, Minn.

Location.~ Staff gage, lat. 47°15', long. 95°39', in sec. 32, T. 144 N., R. 39-W., on
abutment of concrete dam at outlet, 1 mile southwest of Naytahwaush.

Records avallable,.- October 1937 to September 1945 (fragmentary). .
EXtremes .~ 1937-45: Maximum gage height observed, £.60 feet Apr, 5, 1942; minimum observed,

. oot Sept, 30, Nov, 11, 18, 22, 1939.
Remarks,- Lake level artificially reguiated by type "C" dam (identirication mumber 12-8)
with two 5-foot bays permitting a 2-foot control by stop logs. Datum of gage 1s at top
of concrete sill of dam.

Gage helght, in feet, 1944-45

Oct. 12 0.96 | Dec. 7 0.98 May 29 1.40 Auge 18  1.74
z .90 | Apr. 6 1-34 Jme 30 1.36 Sept. 1 1.70
20 .90 | May 2 1.46 July 4 1.36 30 1.72

Nov. 2 +90 17  1.38 7 1.34
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South Branch Wild Rice River near Borup, Minn.

Location.- Chaln gage, lat. 47°11'40", long. 96°34'40", in NWi sec. 24, T. 143 N., R.
at highway bridge, half a mile downstream from channel fork, 5% miles upstream
from w11d Rice River, and 3% miles northwest of Borup.

Drainage area.- 254 square miles.
Records available.- March 1944 to September 1945.

Extremas - Maximum discharge observed during year, 772 second-feet Mar. 19 (gage height,
feet); minimm observed, 3.0 second-feet Aug. 2-4 gage height, 0.50 feet
1944-45: Maximum discharge observed, 861 second-feet July 12 gage height, 11.15
feet); no flow Apr. 1, 1944.

Remarks .~ Reiords good except those for period of ice effect, which are fair. Gage read
€€ daily.

Rating tables, water year 1944-45, except period of ice sffect (gage height, in fest,
and discharge, in second-feet)

Oct. 1 to Mar. 14, Sept. 11-30 Mar., 15 to Sept. 10
0.9 10 2.0 31 0.5 3.0 2.3 36 7.0 206
1.1 13 2.3 38 .8 6.8 3.0 60 8.5 417
1.4 18 2.6 47 1.1 1i.2 4.0 116 9.5 538
1.7 =24 1.4 16 5.0 176 10.7 752
1.8 235 6,0 236

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 47 18 17 6.0 4.6 4.6 296 146 18 8.2 3.6 4.9
2 41 18 16 5.5 4.6 4.6 388 200 20 7.9 3.2 4.3
3 36 17 16 5.0 4.6 4.4 417 250 19 7.9 3.0 4.3
4 36 17 15 5.0 4.8 4.2 361 212| 18 7.5 3.2 5.0
5 36 18 15 4.8 4.8 4.0 324 170 18 9.7 4.7 5.0
6 36 18 15 4.8 5.0 4.0 200 140 17 9.4 4.3 5.2
7 36 18| 15 4.8 5.0 4.2 266 116 16 8.2 4.4 11
8 32 22 14 4.6 5.0 4.4 236 104 15 7.5 4.1 18
9 32| 30 14 1.6 5.0 5.5 218 86 15 7.1 3.6 28
10 31 31 13 4.6 5.5 7.5 200 B0 14 6.9 3.4 25
11 30| 31 12 4.8 5.5 13 256 70 14 6.8 3.4 22
12 28 29 12 5.0 5.0 80 266 65 14 6.5 3.5 i8
13 26 28| 12 5.0 5.0 180 242 56 14 6.2 8.6 15
14 2 34 12 5.0 5.0 400 206 48 13 6.1 19 12
15 24 47| 11 5.0 5.0| #650 176 42 13 5.5 14 1z
16 3 41 %11 5.0 4.8] 696 170 39 12 5.7 10 11
17 28 36 11 5.0 4.4 660 206 34 12 5.5 9.0 11
18 23 34 10 5.5 4.2 714 194 31 11 5.7 6.9 13
19 23 32 9.5 5.5 4.2| 752 224 30 11 8.2 5.3 15
20 21 31 8.5 5.5 4.4| 624 260 31 10 7.9 6.9 18
21 21 30 8.5 5.5 4.4| 482 303 30 10 6.7 6.9 18
22 20 20 8.0 5.5 4.6| 407 310 30 9.7 5.7 6.9 18
23 20 26 8.0 5.5 4.6| 345 310 27 9.7 5.0 6.5 18
24 21 25 7.5 6.0 #4,6| 296 310 25 9.4 1.7 6.2 18
25 19 26 7.0 5.5 4.8 278 290 22 8.8 4.4 5.3 18
26 18 24 7.0 #5.0 4.8] 317 254 21 8.4 5.0 4.4 19
27 17 22 7.0 4.8 4.6| 388 230 20 8.2 5.7 4.4 23
28 18 22 7.0 4.8 4.6| 379 206 20 8.1 5.3 4.1 25
29 18 20 7.0 4.8 - 345 182 19 7.9 4.8 3.6 23
30 18 18 6.5 4.6 - 206 158 19 8.4 4.4 3.5 24
31 18 - 8.5 4.6 - 266 - 18 - 4.2 4.4 -
- N Runoff in
Month tﬁgif’ggys Maximum | Minimum Mean acre-feet
0CLODOr. ..ot 8g2 47 17 26.5 1,630
November............. S 792 47 17 26.4 1,570
December. .. ...........oouvurennn. e 339.0 17 6.5 10.9 672
Calendar year  .............ec0aie.onn - - - - -
JANUBTY. . oottt e 157.6 6.0 4.6 5.08 313
February.............ccoiiiiiiniinenn vuunn 133.4 5.5 4.2 4,76 265
March.............. ... .. i 8,615.4 752 4.0 278 17,090
April.. ... ... .. L PR 7,729 417 158 258 15,330
....... 2,181 230 i8 70.4 4,330
JURS. ... e e 382.6 7.9 12.8 759
JULY e e e 200.3 9.7 4.2 6.46 397
AUGUSE. ... 180.3 19 3.0 5.82 358
September.......... P 461.7 28 4.3 15.4 916
Water year 1944-45 ..., ....... .c..0ou.u.. 21,994.3 752 30 60.3 43,630
#* Winter dlscharge measurement made on this

Note.- Stage-dlscharge relation affected by Sce Nov. 25 to Mar. 15.
Time basis: Central war time up to 2 m.m., Sept. 30, 1945; central standard time thersafter.
To convert war time to standard time, subtract 1 hour.
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Goose River near Portland, N. Dak,

Location.- Chaln gage, lat. 47°33'", long 97°28', on line between secs. 12 and 13, T.
I7 ., ., at highway bridge 6% miles northwest of Portland. Datum of gage 1s
978.76" feot above mean sea level, datum of 1929.

Drainage area.- 544 square miles.
Records available.- October 1939 to September 1945,

Extremps. Maximum discharge observed during year, 340 second-feet Mar. 15 (gage height,
eet); no flow for several months. .
1939—45: Maximum discharge obtserved, 1,130 second-feet Apr. 9, 1641; maximm gage
height observed, 14.70 feet Mar. 26, 1943 fbaclwater from ice); no flow for several
months in each year.

Remarks .- Records good except those for periods of ice effect, backwater from debris,
or no gage-height record, which are poor, Gage read once dally.

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.5 0.2 #1.9 0 28 9.5 4.9 0.4 0.2
2 .4 .2 1.4 o 22 8.1 5.8 .6 .1
3 -5 .2 1.3 [} 19 8.1 5.8 .6 .1
4 .4 .2 1.3 0 16 8.1 5.8 .4 .1
5 3 3 1.3 Q 15 8.1 5.8 -2 .1
6 3 -4 1.3 Lo} 15 7.6 5.3 .2 .1
7 .2 -4 1.1 [¢] 13 7.1 5.3 <1 [o]
8 .1 6 -9 Q 13 6.7 5.1 .1 [o]
9 .1 .5 .7 0 13 7.1 5.3 -1 o
10 .1 -5 .6 [} 13 7.1 4.1 -1 o
11 .1 .4 .5 o 14 7.1 7.1 -1 o]
12 .1 .3 .4 33 14 6.7 6.2 [¢] [¢]
13 1 3 -3 146 14 6.7 7e1 Q o
14 .1 .3 .2 227 12 6.2 12 o] o]
15 .1 -6 .1 315 14 5.8 11 [¢] o}
16 .2 -5 o 253 12 5.8 al4 o o]
17 .2 -5 [o] 194 11 5.3 16 Lo} o]
18 .2 -4 Q 121 10 4.7 11 o o}
19 .2 .4 a 71 9.0 4.1 9.0 .1 0
20 .2 .4 o 53 9.0 4.1 7.6 .1 0
|/
21 .2 .4 o 57 8.1 4.5 3.8 o o
22 .2 .5 o] 49 9.0 4.9 2.5 0 o]
23 3 3.6 [} 40 8.1 4.9 2.7 [¢] [¢]
24 .3 4.9 0 40 8.5 4.5 2.7 o o
25 .3 6.0 0 40 7.6 4.5 2.7 0 [
26 <3 6.4 Q 38 7.6 4.5 2.2 [o] ‘0
27 .2 a6.0 [o] 40 7.1 4.5 1.3 o} o]
28 .2 a5.0 o] #53 4.9 4.1 .6 [¢] [¢]
29 .2 a4.0 [} 54 4.9 3.8 .8 .5 [¢]
30 -2 a3.0 0 55 4.5 4.1 .6 -5 0
31 -2 - Lo} 49 - 4.5 - -3 o}
Second—~ Runoff in
Month foot—days Maximum Minimum Mean acre-fest
Qctober. 0.23 14
November. 1.58 94
December .43 26
Calendar year 1944 ....................-- 1,535.3 159 Q 4.19 3,040
o] [ (o]
o} Q 0
o 62.2 3,820
4.5 11.9 707
3.8 5.90| 363
.8 5.80) 345
o] .14 8.7
o} .02 1.4
(o] Q Q
Water year 1944-45 ................ ..... 2,714.0 315 Q 7.44 5,380

+# Winter discharge measurement made on this day.

a No gege-height record; discharge interpolated.

Note.- Stage-discharge relation affected by ice Dec. 1-15. Backwater from debris Oct. 1 to
Nov. 26.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.



62 RED RIVER OF THE NORTH BASIN
Goose River at Hillsboro, N. Dak.

Location.~ Water-stage recorder, lat. 47°24', long. 97°03', in M} sec. 5, T. 145 N., R,
., 50 feet upstream from city water-supply dam.

Drainage area.- 1,200 square miles.
Records avallable.~ March 1931 to September 1945 (no winter records prior to 1938),

Extremes.- Maximum discharge during year, 293 second-feet Mar. 17 (gage height, 1.09
eet); no flow Sept. 4-7,
1931-45: Maximum discharge, 1,660 second-feet Apr. 16, 1936 (gage helght, 13.06
feet); no flow at times,
Maximum stage known, 23 feet Mar, 25, 26, 1920 (discharge about 4,300 second-feet),
from information by Corps of Engineers, U. S. Army.

Remarks,.- Records good above 5 second-feet and fair below, except those for 1rind of no
gage-height record, which are poor.

Rating talle, water year 1Y44-45 (gage height, in feet, and discuurge,
in second-feet)
(Shifting-control methed used Cct. 1 to Nov. 13, June 6=30, July 12 to
Aug. 2, Aug. 8 to Sept. 10, Sept. 23-30)

Q.0 0o 0.4 41 0.8 160
.1 .9 -5 65 -9 200
.2 6.4 -6 93 1.0 248
.3 19 7 124 1.1 298

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 3.4 1.8 14 1.4 0.9 0.4 920 21 21 6.4 2.3 0.4
2 2.8 2.3 13 1.1 -9 -4 76 23 23 4.8 1.8 3
3 3.4 2.3 12 1.1 8 .4 65 23 19 4.1 1.8 .1
4 4.1 2.3 10 .9 .8 .3 50 25 19 4.1 2.8 o]

5 4.1 2.3 10 .8 -8 3 43 27 19 4.1 2.8 [o]
6 4.1 2.3 9.2 6 .8 2 41 25 18 3.4 1.8 [+
7 2.8 2.3 8.2 -6 .8 .2 38 25 18 3.4 1.4 [o]
8 2.8 5.6 7.2 - .8 .2 34 23 18 2.8 1.4 .4
9 3.4 5.6 7.2 .4 -8 2.4 34 23 14 1.8 1.4 o4

10 4.1 5.6 6.4 o4 .8 7.7 34 23 14 1.4 1.4 -8

11 3.4 5.6 6.4 o4 .8 27 55 21 14 1.4 1.1 .9

12 2.8 6.4 6.4 4 -6 46 68 19 14 l.4 1.4 .9

13 3.4 8.2 6.4 .6 6 29 85 19 18 1.4 4.1 l.1

14 4.1 32 5.6 4 .6 234 65 19 19 1.4 1.4 1.4

15 4.1 36 5.6 4 -6 268 48 19 19 1.1 -9 1.1

16 4.1 a3o 5.6 6 «8 278 43 18 16 .9 1.1 -9

17 4.8 | a2é 4.8 .6 .6 | 283 43 16 16 .9 1.1 1.1

18 3.4 a23 4.1 .6 .6 234 38 16 23 5.7 .8 2.3

19 1.4 a20 3.4 .6 6 176 34 14 27 38 1.1 2.8

20 1.4 | als 3.4 .6 .4 121 32 16 27 18 1.4 2.3

21 1.4 alé 3.4 6 -4 124 25 14 25 12 9 1.8

22 1.4 al4 2.8 .6 -4 121 27 14 21 14 -8 1.8

23 1.8 al3d 2.8 ] 4 135 25 13 19 9.2 -8 1.4

24 1.8 al4 2.8 .6 -4 | 102 23 13 16 7.2 .8 1.4

25 1.8 a22 2.3 -8 .6 90 23 13 14 6.4 8 1.1

26 1.8 a22 2.3 6 -6 102 21 13 12 7.2 »6 1.4

27 1.8 alg 1.8 .8 .4 121 19 13 9.2 6.4 6 2.3

28 2.3 al7 1.8 .8 -4 ] 128 19 14 8.2 5.6 -6 1.4

29 2,3 alb 1.4 .8 - 121 19 13 6.4 4.8 -4 1.4

30 2.3 14 1.8 .6 - 118 18 13 6.4 3.4 -4 1.4

31 2.3 - 1.4 .6 - 112 - 16 ~ 2.8 .4 -

Month ffngg:ys Maximum Minimum Mean i:?:fgeg
October............. 88.9 4.8 1.4 2.87 176
November............. 403.6 36 1.8 13.5 8ol
December............., 173.5 14 1.4 5.60 344

15.4 11,150
<66 41
.64 36
98.5 6,050
40.5 2,410
18.2 1,120
17.1 1,020
5,98 368
1.30 80
1.09 65
Water year 1944-45 ................c....-. 6,307.7 283 0 17.3 12,510

a No gage-helght record; discharge computed on basis of recorded range In stage, weather records,
and records for station near Portland.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
.To conivert war time to standard time, subtract 1 hour.
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Marsh Rivér near Shelly, Minn.

Location.~ Chain gage, lat. 47924'45", long. 96945'50", in NE4NW% sec. 3, T. 145 N., R.
W., on downstream truss of bridge, 3¢ miles southeast of Shelly and 10 miles up-
stream from mouth.

Dralnage area.- 151 square miles.
Records avallable.- March 1944 to September 1945.

Extremes.- 1944: Maxlmum discharge observed during period March to September, 1,030
second-feet July 11 (gage helght, 8.64 feet); minimum dally, 0.1 second-foot Mar. 23,
30. 31; minimum gage helIght observed, 1.00 foot May 1.

1944-45: Maximum discharge observed during water year, 1,000 second-feet Mar. 18,
19; maximum gage helght, 8.48 feet Mar. 18; no flow Sept. 4-7, 12-18; minimum gage
height observed, 0.22 foot Sept. 17.

Remarks .- Records for 1944 good except those for periods of ice effect or no gage-height
record, which are falr. Those for water year 1944~45 falr.

Discharge, in second-feet, 1944-45

1044
Day| Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - #1.0 7.8 15 201 23 175
2 - 1.9 8.0 13 138 23 313
3 - 2.8 10 19 105 20 385
4 - 4.2 10 47 94 14 356
5 - 8.5 15 150 127 15 209
6 - 16 12 257 188 14 257
7 - 65 15 285 342 19 201
8 - | %150 13 27 544 64 175
9 - | 240 12 215 773 229 150
10 - | 420 1 175 942 356 | 136
11 - 420 10 127 | 1,030 443 122
12 - | =320 13 100} 1,000 443 138
13 - 200 60 79 905 385 2140
14 - 170 150 64 789 327 138
15 - 140 138 51 634 285 127
16 - 110 122 42 428 229 116
17 - =70 105 29 356 243 all4
18 - 28 89 27 271 271 110
19 - 19 89 27 243 286 105
20 - 16 53 38 201 229 100
21 - %13 41 57 150 188 94
22 12 43 74 127 150 89
23 #0.1| 10 43 84 105 127 84
24 .2 10 41 89 94 110 a76
25 4 9.8 36 79 79 94 89
26 .4 8.8 30 74 69 89 57
27 .4 9.0 32 89 64 84 53
28 .3 8.5 57 215 53 84 048
29 .2 8.3 51 209 44 84 43
30 1 88.0 30 313 35 74 44
31 2 - 23 - 31 79 -

# Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated.
Note.~ Stage-discharge relation affected by ice Mar. 23 to Apr. 19.
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Discharge, in second-feet, of Marsh River near Shelly, Minn., 1944-45--Continued

1944-45
Day] Oct Nov Dec Jan Feb Mar Apr. May June July Aug. Sept.
1 33 7.7 6.0 2.0 0.4 0.3 694 458 27 9.5 3.3 1.4
2 38 7.6 5.0 1.8 -4 -3 741 443 29 9.3 3.6 a.9
3 38 7.6 5.0 1.5 .4 .2 805 443 25 9.0 3.2 .2
4 2838 7.8 4.8 1.4 -4 .1 853 458 23 a9.2 2.7 a0
5 38 7.4 4.6 1.1 -4 .1 837 443 22 9.3 2.2 o
6 36 7.1 4.4 .9 o4 .1 805 385 18 8.2 1.4 0
T 30 7.4 4.4 .8 -4 W1 757 342 13 7.7 -8 0
8 23 8.4 4.2 -7 -4 2 694 2300 12 7.7 -4 .9
al8 9.6 4.0 N .4 .9 634 287 9.9 7.4 4 .9
10 16 14 3.8 .6 -4 2.8 574 243 a9.5 a7.4 .3 a.5
11 alé 14 3.6 6 4 5.5 &89 215 9.1 7.4 2 a.2
12 16 13 3.6 7 -4 9.5 634 188 8.6 7.4 7 a0
13 18 14 3.6 -7 5 24 664 75 34 7.4 a2.7 0
14 a20 14 3.6 -7 -5 180 619 162 84 7.4 5.1 0
15 21 18 3.6 7 .5 400 ab68 144 64 a%7.5 84.6 a0
16 19 20 #3.4 .6 .4 | #800 516 127 43 a7.6 a4.l a0
17 19 20 3.4 .6 -4 962 486 116 ad7 7.7 3.6 (o]
18 17 18 3.2 o7 .3 | 982 501 105| a30 7.4 3.6 o]
19 14 15 3.2 .7 .31 982 501 94 23 12 a3.4 -6
20 14 14 3.2 -8 .2 962 501 84 22 9.6 3.2 a2.7
21 13 al4 3.0 .8 .2 062 530 79 22 8.4 a4.3 a6.2
22 1z 13 3.0 .8 -2 905 574 69 17 a7.3 3.6 a5.6
23 all al3 3.0 .8 *.2 773 a604 64 14 6.2 3.2 a5.8
24 10 13 3.0 .9 o2 634 634 60 12 ab.3 3.2 ab.2
25 9.6 11 2.8 .9 .2 559 634 52 11 4.4 3.1 a4.6
26 9.1 11 2.6 .8 -3 574 634 a46 11 84.6 a3.0 ad.l
27 8.6 11 2.6 #.6 3 694 634 41 10 4.7 a2.8 3.6
28 8.4 9.5 2.6 .5 -3 805 604 40 11 4.7 2.6 ad.]
29 8.4 8.5 2.6 -4 - 837 559 31 10 4.9 2.1 3.8
30 8.2 6.5 2.4 .4 - 773 501 29 9.8 4.1 al.9 3.6
31 7.8 - 2.2 .4 - 725 - 28 - 3.7 al.s -
# Winter discharge measurement made on this day.
a No gage-helght record; discharge commuted on hasis of weather records, or interpolated.
Note.- Stage-discharge relation affected by ice Nov. 28 to Mar. 16.
Monthly discharge, in second-feet, 1944-45
Second- s N Runoff in
Month foot-days Maximum Minimum Mean acre-feet
January . e . - - - -
February een veen . - - - - -
March 23-31, 1944 P e e 2.2 0.4 0.1 0.24 4.4
April - e 2,499.8 420 1.0 83.3 4,960
May..... PPN PPN . 1,349.8 150 7.8 43.5 2,680
June . 3,403 313 13 113 6,750
July 10,162 1,030 31 328 20,160
August .. 5,080 443 14 164 10,080
September. . 4,314 385 43 144 8,560
The PEriofeseseaenconsreeeeenroeenanennnss - - - - 53,190

October 1944 ......
November. . .
December. .

Calendar year R - -

54.9

40,275.1 982 110 79,890

Time basis: OCentral war time up to 2 a.m., Sept. 30, 1945; central standard btime thereafter.
To convert war time to standard time, subtract 1 hours
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Sand H111 River at Beltrami, Minn.
Location.- Staff gage, lat. 47°32'50", long. 96°32'00", in NE4SW% sec. 16, T. 174 N.,

{., at highway bridge in Beltrami, a quarter of a mile north of post offlce.

Drainage area.- 324 square miles (includes that of Sand H111l ditch as the two are cross—

connected).

Records avallable.~ April 1943 to September 1045 (winter records Incomplete).

Extremes.~- YMaximum Aischarge observed durlng year, 49 second-feet, Apr. 12 (gage helght,
. eet); minimum probably occurred during winter period; minimum gage helght observed,
1.38 feet Aug., 30.
1943-45: Maximum daily discharge, 138 second-feet Apr. 5, 1943; maxlmum gage helght
observed, 5.40 feet Apr. 4, 1943; no flow on many days in 1943, 1944,

Remarks.- Records falr. Diversion through Sand HI11l ditch (see following page) from point
miTes above station, returns to river 4 miles below station. Gage read once dally.

Cooperation.- Gage-height record furnished by Corps of Enginéers, U. 8. Army.

Discharge, in second-feet, water year October 1014 to September 1945

Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 5.3 2.2
Cos - 19 15 4.3 3.5 1.3 1.4
§ 4.3 2.3 - 19 20 4.8 3.6 l.2 1.8
3 4.1 2.4 - 19 23 5.6 3.4 1.0 1.6
3 4.2 2.4 - 19 21 5,1 3.0 «9 1.5
4. 2.2 - 15 18 4.6 2.6 .S 1.5
6 4.6 2.0 - 15 15 4,1 2.4 7 1.4
g 2-8 2.0 - 16 14 3.6 2.2 .6 1.8
5 -5 2.0 - 15 13 3.1 2.1 6 2.0
» 4.8 2.2 - 14 12 2.9 2.0 .5 2.2
4.7 2.1 - 16 11 3.6 1.7 4 2.2
11 4.8 2.0 -
. 26 11 9.5 1.5 .4 2.4
ié :.g 1.7 - 49 10 13 1.4 2.4 2.4
& 4. 1.5 - 34 9.7 22 1.4 9.1 2.2
15 2 1.8 - 27 9.1 20 1.3 9.3 2.1
4.1 1.5 11 21 S.8 18 1.3 8.1 2.3
16 4.0 1.7 12 15 8.1 13 1.7 5.8 2
. . . .2
?llg ?,S 1-45 #14 22 7.8 11 1.4 4,8 2.3
18 3.7 1'5 15 7.2 6.9 1.3 4.4 2.6
12 3.8 1. 17 27 6.9 4.3 2.4 3.5 3.4
. 1.3 22 24 6.7 3.8 2.0 2.9 4.9
gé 2.4 1.2 24 a26 6.4 3.4 1.4 2.2 4.7
22 5'5 1.0 *26 27 6.1 2.9 al.2 1.9 3.8
2 2 1.0 22 32 5.8 2.4 al.0 1.6 4.3
% 59 1.0 18 28 5.6 2.2 a.9 1.3 6.5
. .9 16 22 5.3 2.4 .8 1.2 5.7
§$ g-g -s 32 21 4.8 2.5 .8 .9 5.1
2 2 . 41 16 4.6 2.6 1.3 .8 6.7
= 34 3 40 15 4.3 2.9 1.4 .7 7.8
% 23 % 29 15 4.1 3.0 1.4 .6 6.8
3 22 . 22 13 4,1 3.2 1.5 .6 6.5
. 20 - 3.8 - 1.4 1.0 -
Second~ : Runoff in
Month foot—days | Maximum Minimum Mean | acre~feet
October............ ... i, 2.2 77 232
November. . . . 4 90
December.............. - -
Calendar year - - - -
January. - - - - -
February - - - = -
March 15 381 41 11 22.4 756
April. 653 49 13 21.8 1,300
302.2 23 5.8 9.75 599
190.7 22 2.2 6,36 378
55.3 3.6 .8 1.78 110
Auvgust...... 71.5 9.3 4 2.31 142
September 101.5 7.2 1.4 3.38 201
Water year ... ......... Lo - - - - -

# Winter dlscharge measurement made on this day.

a No gage-helght record; discharge Interpolated.

Note.~- Stage-discharge relation affected by ice Nov. 15-30, Mar. 15-21.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Sand Hill ditch at Beltrami, Minn.

Location.- Chaln gage, lat. 47°32'10", long. 96°32'00", in SENW} sec. 21, T. 147 M., R.
6 V., at highway bridge 1n Beltrami, a quarter of a mile south of post office.

Records avallable.- March 1943 to September 1945 (winter records incomplete).

Extremes.- Maximun discharge observed during year, 344 second-feet Mar. 31; maximum gage
ReTght observed, 6.32 feet Mar. 20 (backwater from ice); minimum discharge probably
occurred during winter period.

1943-45: Maximum daily discharge, 518 second-feet Apr. 7, 1943; maximum gage
height observed, 8.07 feet Apr. 3, 1943; no flow at times during winter periods.

Remarks.- Records good except those for periods of ice effect, backwater from debris,
or no gage-helght record, which are fair. Ditch diverts from Sand Hill 43 miles
abovedstiz%;clion and returns to river at point 33 miles below station. Readings made
once daily.

Cooperation.- Gage-height record furnished by Corps of Engineers, U. S. Army.

Rating table, water year 1044.45, except vperiods of ice effect or backwater
from debris (gage height, in feet, and discharge, in second~feet)
{Shifting-control method used Mar. 22-25)

1.2 20 2.6 122
1.3 26 3.0 159
1.4 32 3.6 219
1.6 46 4.2 279
2.0 78 4.8 344

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 42 52 - 8330 229 69 76 42 22
2 41 51 - 322 219 65 513 32 22
3 4l 31 - 300 209 62 62 29 20
4 41 30 - 289 199 58 62 32 24
5 40 29 - 289 199 58 58 30 32
6 46 29 - 269 189 58 58 25 35
7 46 28 - 259 179 62 58 24 46
8 47 30 - 239 159 54 53 24 b4
S 48 33 - 239 149 46 51 24 a64

10 48 35 - 229 149 54 48 23 73
11 50 - 229 139 54 46 23 87
12 47 41 - 209 130 76 44 24 58
13 47 44 - 219 122 99 44 29 45
14 46 46 - 209 114 139 42 32 45
15 46 48 - 219 114 139 42 34 39
16 46 46 48| a220 106 139 41 37 38
17 44 46 *#70 219 106 130 40 39 39
18 44 44 20 199 106 114 36 40 62
19 44 243 *22 110 199 99 106 45 40 58

20 42 42 160 199 99 122 38 40 58

21 43 40 240 199 99 122 37 41 54

22 42 40 #320 219 a5 122 33 41 54

23 40 38 280 219 92 114 30 37 65

24 40 38 280 229 87 114 29 32 65

28 38 40 280 249 84 87 27 29 62

26 38 38 322 279 80 84 29 69

27 37 38 322 279 76 80 29 alk8 73

28 36 38 335 269 73 76 29 27 69

29 35 a37 333 249 73 6 30 24 69

30 34 36 333 249 85 a76 40 22 69

31 32 - 344 - 69 - 41 22 -

Second- i Runoff in
Month foot-days Maximum Minimum Mean acre-foet
42.4 2,600
37.6 2,240
242 7,670
244 14,530
126 7,750
88.5 5,270
44.0 2,700
30.8 1,890
52.3 3,110
Water year  .........i.ii..aeen e - - - - -

# Winter discharge measurement made on thi; %ady.

a No gage-height record; discharge interpolated.

Note.~ Stage-discharge :-elntion affected by ice Nov. 15-30, Dec. 19, Mar. 16-21. Backwater from
debris Oct. 1 to Nov. 14,

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Sand Hill River at Climax, Minn,

Location,- Chaln gage, lat. 47°36'10", long. 96°47'40", in SEiSE} sec. 29, T. 148 N., R.
.» at county highway bridse a quarter of a mile southeast of Climax.

Drainage area.- 405 square miles,
ecords avallable.~ March 1943 to September 1945 (winter records incomplete)

Extremes, - Maximun discharge observed during year, 767 second-feet Apr. 11 (gage height,
TI8 Teet); minimum probably occurred during winter period.
1943-45: Maximum discharge observed, 916 second-feet Apr. 7, 1943 (gage height,
10.45 feet; minimum not determined.
Remarks.- Records good except those for periods of ice effect or backwater from debris,
which are fair. Gage read once or twice daily.
Cooperation.~ Gage-height record furnished by Corps of Engineers, U. S. Army.

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 47 34 - 341 281 73 67 39 21
2 50 34 - 341 242 70 67 39 22
3 52 34 - 332 233 73 61 35 21
4 52 32 - 314 233 67 61l 31 20
5 50 32 - 305 224 67 61 27 20
6 50 32 - 296 215 58 58 27 24
T 50 32 - 287 206 58 85 24 29
8 50 32 - 269 189 58 52 24 39
9 50 32 - 260 181 58 39 24 a43
10 50 34 - 278 165 55 48 22 847
11 55 38 - 661 165 52 45 22 52
12 55 40 - 438 1s7 58 43 24 52
13 50 42 - 341 149 90 43 25 48
14 50 75 - 287 142 121 41 31 41
15 50 70 - 269 135 173 41 35 38
16 50 65 #b180 251 135 165 39 41 36
17 50 62 1200 251 121 157 37 41 38
i8 48 62 b260 242 121 149 35 41 52
19 46 60 #b24 b340 242 121 121 35 37 52
20 46 87 368 233 114 128 33 37 52
21 44 54 408 233 114 135 33 35 4e
22 42 54 *398 242 107 135 31 39 48
23 42 54 359 242 107 128 31 35 55
24 40 54 328 251 93 128 29 35 64
25 40 52 314 260 93 114 27 31 67
26 40 52 341 269 felo] 20 27 29 67
27 38 80 378 287 86 160 27 25 67
28 38 b4ds 378 287 82 82 29 24 64
29 36 b4z 368 278 79 79 31 24 70
30 36 b38 350 260 76 70 31 22 64
kR 34 - 341 - 73 - 35 21 -
Second— N Runoff in
Month foot—days Maximum Minimum Mean acre-feet
Ootober.......... ... .. ... i iiieiiian., 1,431 55 34 4642 2,840
November. . . N . . 1,395 75 32 46.5 2,770
DECOMBOr . « .\t - - - - -
Calendar year  .............c..0veaann - - - - -
JAOUALY . ..o i e - - - - -
February.. - - - - -
March 16-31 . . . . .. 5,306 408 180 332 10,520
April.. ... . o e 8,847 661 233 295 17,550
May..... . . . 4,499 251 3 145 8,920
June 2,909 173 52 97.0 5,770
July 1,202 67 27 41.7 2,560
Augus 946 41 21 3045 1,880
Septembe 1,361 70 20 45.4 2,700
Water year ... ... ...iiiiii... - - - - -

#* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

b Stage-discharge relation affected by ice.

Note.- Backwater from debris Oct. 5 to Nov. 1S.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.

Lower Red Lake mear Red Lake, Minn.

- VWater-stage recorder, lat, 47°57', long. 95°17', in M/% sec. 28, T. 152 N.,
Locat‘ifm. .,ajust upgtr‘eam from’dam at outlat, 18 miles nol’"thwestior villaée of Red Lake.
Datum of gape 1s 1,169,00 feet above mean sea level, adjustment of 1912 (levels by

Corps nf Bnzineers, U. S. Ali'rjr-w).

Drainagre area.- 1,950 square miles., L

ecords avaﬂahle’.- May 1933 to September 1945, April 1930 to September 1933 at site on
pper e 78 at VWaskish. June 1930 to November 1932 at slte at Redby.

Extremes.- 1030-45: Maximum gage height, 8.23 feet June 3, 1943, minimum recorded, 0.80
oot Nov. 20, 1936.

Remarks.- Viater level subject to fluctuation caused by change in direction and velocity
of wind and by selches.

Gage heilght, in feet, 1944-45

Oot. 31  6.37 Jan. 31 6.37 Apr. 30 7.08 July 31  6.68

Nov. 30 6.53 Feb. 28 6.27 May 31 7.19 Aug. 31 6442

Dec. 31 6.38 Mar. 31 6.59 June 30 6462 Sept .30 6.11
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., R.

6 W.,
village

of 1912 (levels by Corps of Engineers, U. S.

Just_downstream from dam at outlet of Lower Red Lake, 18 miles northwest of
of Red Lake.

Datum of gage is 1,169.00 feet above mean sea lével, adjustment

Drainage area.- 1,950 square miles,

Records available.- May 1933 to September 1945.

Average discharge.-

2 years, 256 second-feet.

Army)

Extremes.- Maximum discharge during year, 1,650 second-feet June 1 (gage height, 7.27
eet]; minimum daily, 456 second-feet Sept. 20; minimm gage height, 5.89 feet Nov. 2
(backwater from aquatic vegetation).

1933-45:

Maximum discharge, that of June 1, 1945; no flow Sept. 19, 1933, Aug. 31
to Sept. 10, Oct. 1, 1935, May 16, 17, 19-22, Nov. 20, 1936.

Remarks.- Records good.

Flow completely regulated by Red Lake.

Rating table, water year 1944-45 (gage hef)lght,

in feet, and discharge, in second-feet
(Backwater from aquatic vegetation
Oct. 1 to Nov. 7, June 14 to Sept. 30)

6.7
6.9
7.1

1,110
1,270
1,450

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 830 758 862 800 770 728 965 1,190 1,450 800 640 480
800 650 862 800 770 722 965 1,190 1,190 830 645 496
3 746 675 862 500 770 722 | 1,000/ 1,190{ 1,110 830 660 472
4 740 770 862 770 764 716 1,000 1,190 1,110 830 675 508
5 770 830 830 800 770 716 1,000 1,190 1,110 800 590 496
6 875 764 830 800 770 716 1,000 1,150 1,110 800 630 488
T 690 830 830 770 770 716 1,040 1,000 1,070 800 625 520
8 770 830 830 770 770 716 1,040| 1,000{ 1,070 770 605 492
9 770 800 /30 /00 758 710 1,000 1,110 1,070 770 580 532
10 740 830 830 770 752 710 1,000 1,110 1,070 770 590 540
11 710 830 830 770 758 705 1,000 1,190 1,000 758 570 536
12 716 800 830 770 764 706| 1,040 1,150 1,000 764 575 520
13 758 862 830 800 764 710 1,040 1,150 1,000 770 610 520
14 764 230 830 770 758 705 1,040 1,190 1,000 800 595 524
15 722 895 800 770 752 710 1,040 1,150 1,000 770 570 544
16 734 830 830 770 758 716 1,070 1,190 965 770 560 600
17 740 800 830 770 752 716 965 1,190 1,000 770 575 560
18 746 830 830 770 752 734 1,000/ 1,190/ 1,000 764 565 540
19 710 830 800 770 752 746 1,110 1,150 965 758 5656 540
20 740 830 800 770 746 752 1,150 1,150{ 1,000 764 548 456
21 752 830 830 770 740 758 1,110 1,150 965 734 556 600
22 710 830 800 770 734 758 1,190 1,110 965 734 556 645
23 740 830 830 770 734 764 1,070 1,110 930 705 524 565
24 685 895 800 770 728 770 1,150 1,150 930 700 520 528
25 690 830 800 770 722 770 1,190 1,110 930 710 536 570
26 728 800 830 770 722 830 1,150 1,150 930 734 516 615
27 705 862 800 770 728 830 1,150 1,150 930 764 492 585
28 746 962 830 770 722 895 1,150 1,110 895 722 472 630
29 734 830 800 770 - 895 1,110 1,070 746 705 540 590
30 740 930 800 770 - 895 1,190 1,040 770 700 536 570

31 746 770 770 - 895 - 1,230 - 690 544 -

Second— ; - Runoff in

Month foot-days Maximum Minimum Mean acre-feet

October............ 22,847 830 675 737 45,320

November. . . 24,673 930 650 822 48,940

December........ 25,528 862 770 823 50,630

Calendar year 1944 ................... 237,983 966 452 650 472,000

24,080 800 770 777 47,760

21,050 770 722 752 41,750

23,431 895 705 756 46,470

31,925 1,190 965 1,064 63,320

35,400 1,230 1,000 1,142 70,210

30,281 1,450 746 1,009 60,060

23,586 830 690 761 46,780

17,765 675 472 573 35,240

16,262 645 456 542 32,260

Water year 1944-45 .. . . .............. 296,828 1,450 456 813 588,700

Time basis:

Central war time up to 2 a.m., Sept. 30,
To convert war time to standard time, subtract 1 houre

1945; central standard time thereafter.
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Red Lake River at High Landing, near Goodridge, Minn.

Locaticn.- Water-stage recorder, lat. 48°03', long. 95°48', on line between secs. 23 and
, 7. 1563 N., R. 40 W., at bridge at High Landing, 7 miles south of Goodridge and 33
miles upstream from Thief River.

Drainage area.- 2,300 square miles.

Records available.- October 1930 to September 1945.

Average discharge.- 15 years, 243 second-feet.

Extremes.- Maximum discharge during year, 2,540 second-feet Mar. 26, 27; maximum gage
elght, 8.11 feet Mar. 21 (backwater from ice); minimum daily discharge, 469 second—
feet Aug. 24-26, 28, 29; minimum gage helght, 5.09 feet Nov. 20 {(backwater from ice).

1930-45: Maximum discharge, that of Mar. 26, 27, 1945; raximum gage height, 9.20

{egg A{ré;ll’ 1944 (backwater from ice); no flow during infrequent periods in 1931-34,
036, 1937. K

Remarks,- Records good exce{t those for period of ice effect, which are fair. Flow
partcly regulated by Red Lake.

Discharge, in second-feet, water year October 1944 to Sepfember 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 900 878 1,400 800 700 700 2,010{ 1,480 1,130 835 559 499
2 900 878 1,400 700 #700 1,960 1,480 1,130 835 544 499
3 900 878 1,300 700 700 1,900 1,480 1,130 818 529 514
4 900 878 700 700 1,840 1,480 1,130 802 529 499
5 900 900 750 700 700 1,790 1,420 1,130 802 529 514
1,150
6 200 930 700 700 1,740 1,420 1,130 786 514 514
7 900 200 700 700 1,680 1,380 1,090 769 514 514
8 200 921 700 700 1,620 1,380 1,090 752 514 544
9 900 942 780 700 1,580 1,380 1,090 769 499 544
10 87e 964 Qas0 700 780 1,5R0 1,320 1,090 752 499 559
720
11 878 964 700 800 1,680 1,320 1,050 752 499 574
12 878 964 900 700 800 1,620 1,320 1,050 736 499 574
13 878 986 #900 750 850 1,580 1,280 1,050 720 499 589
14 878 1,050 900 750 900 1,520 1,280 1,020 720 499 589
15 8ve 1,100 900 750 900 1,480 1,280 1,020 703 499 589
16 878 1,120 900 700 700 950 1,480 1,280 1,020 686 499 604
17 878 1,140 900 700 1,000 1,480 1,220 977 670 484 620
18 856 1,140 850 700 1,100 1,480 1,220 77 670 484 620
19 856 1,140 850 700 1,100 1,480 1,220 977 654 484 654
20 856{ 1,180 850 #700 700( 1,200 1,480 1,180 977 654 484 654
21 856 1,180 850 700 700 1,300 1,480 1,180 977 637 484 670
22 856 1,230 850 700 700 1,500 1,480 1,180 944 620 484 686
23 856 1,230 850 700 7501 1,650 1,580 1,180 940 620 484 703
24 856 1,280 800 700 750 1,800 1,520 1,180 905 604 469 703
25 856 1,280]4 800 700 750 2,480 1,520 1,130 905 589 469 736
26 856 1,320 800 700 750 2,540 1,520 1,130 905 589 469 736
27 856 1,300 800 700 700 2,540 1,520 1,130 8es8 589 484 752
28 856 1,200 800 700 700 2,420 1,480 1,130 870 589 469 752
29 878 850 800 700 - 2,300 1,480 1,170 870 574 469 769
30 878 1,200 800 700 - 2,180 1,48Q 1,130 852 574 484 769
31 878 - 800 700 - 2,120 - 1,130 - 559 499 -
Second— Runoff in
Month foot-days Maximnm Minimum Mean acre-feet
October.......... 27,174 900 856 877 53,900
November. . . 31,893 1,320 850 1,083 63,260
December......... P 29,400 1,400 800 948 58,310
Calendar year 1944 ................. L. 285,419 1,320 420 780 566,100
January. . 22,220 800 700 77 44,070
February. 20,000 750 700 714 39,670
39,480 2,540 700 1,274 78,310
48,040 2,010 1,480 1,601 95,290
39,490 1,480 1,130 1,274 78,330
30,310 1,130 852 1,010 60,120
21,429 835 559 691 42,500
15,424 559 469 498 30,590
18,527 769 499 618 36,750
343,387 2,540 469 941 681,100

# Winter dlscharge measurement made on this day.

Note.-~ Stage-discharge relation affected by lce Nov. 27 to Mar. 22 (no gage-height record Dec. 4-11,
Jan. 2-19; discharge computed on basls of weather records and records for station at Crookston).

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hours
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Red Lake River at Crookston, !Minn,

Location.- Vater-stage recorder, lat. 47°47', long. 96°36', in sec, 30, T. 150 N., R. 46 W,,
El rhvay bridge in Crookston, a quarter of a mile downstream from dam and powerhouse
of Crooliston Light & Power Co. Datum of gage s 833,03 feet atiove mean sea level, datum
of 1529,

Drainage area.- 5,280 square miles.

ecords_avallable,.- May 1901 to September 1945.
Everage E‘Iiscﬁa%e.— 44 years, 915 second-feet.
Extrenes.— Maximm discharge during year, 9,130 second-feet Mar, 28 (gage height, 15.96
66t ); minimum discharge, 248 second-feet (regulated) Oct. 4 (gage helght, 3,35 feet).
1001-45: Maximum discharge, 14,700 second-feet July 5, 1919; minimum, 2.0 second-
fest Dec. 14-16, 1977.
Remarks.- Records good except those for pertods of ice effect, which are poor. Flow regu-
nted by power plants above statlon,
Discharge. in second-feet, water year Qctober 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1l 1,200} 1,220] 1,000 950 700 800| 6,000 4,120] 1,520 953 723 920
2| 1,410] 1,160 900 800 700 750 | 5,620| 4,270| 1,520| 1,090 686 894
3 1,390 1,090 750 750 700 750 5,320 4,420 1,530( 1,090 643 753
4 1,070 1,270 1,900 800 650 650 5,100 3,780 1,580 954 675 681
5 1,400 1,210 1,700 700 650 650 4,870 4,030 1,690 1,150 592 682
6 1,180 1,110 1,900 650 650 #700 4,720 3,980 1l,420f 1,070 657 817
T 1,400 1,180 1,600 #650 650 750 4,570 3,760 1,400 844 556 687
8] 1,430| 1,220| 1,700 700 700} 4,500) 3,460| 1,310 914 450 842
9 1,340 1,260 1,500 750 800 4,420 3,500 1,460 1,080 449 710

10 1,330 1,210 1,400 700 950 4,420| 32,270 1,410 938 610 802

11{ 1,330] 3,280| 1,600 6s50| 1,000] 5,020| 3,280 1,500 856 558 893

12| 1,410 1,190| 1,100 750| 1,000] 7,100| 3,200 1,560 937 486| 1,010

13| 1,39 1,380| 1,100 700 700| 1,500 7,100 3,070| 1,550 824 552 944

14| 1,340] 1,470| 1,100 s00| 2,000| 6,230 3,040| 1,540 878 588 902

15| 1,280) 1,480| 1,100 750| 3,000 5,540 2,920| 1,460 848 642 768

16| 1,360 2,080| 1,200 700 | 4,200 | 5,240| 2,860] 1,510 912 518 891

17| 1,350| 1,880 1,000 650 | #4,000| 5,100{ 2,720 5380 884 634 819

18 1,250 2,270| 1,200 {*) 700| 4,000 5,100| 2,600} 1,400 861 624 932

19| 1,270| 2,240 #00 700 650| 4,000 | 4,940| 2,530 1,410 792 579 938

20| 2,280 2,130| 1,100 700 650 | 4,200 4,940| 2,660} 1,420 782 663 900

21} 1,260| 1,950| 1,300 700 700| 4,800 | 4,870 2,530| 1,360 790 530| 1,120

22 1,120 2,060| 1,000 700 700 4,800 4,940| 2,320f 1,350 763 454 1,180

23 1,300 1,940 1,000 700 750 | #5,000 5,100 2,300 1,350 e 480 1,150

24| 1,200 1,840 1,000 750 750 | 6,000 | 5,470 2,350| 1,180 660 s77| 1,310

25 1,180 1,910 1,000 700 650 5,600 5,470 2,260 1,360 655 604 1,300

26| 1,220( 2,000| 1,000 700 700{ 5,240| 5,240 2,.80| 1,090 630 405| 1,280

27| 1,120( 1,800( 1,000 700 7s0| 7,190| s,020( e,020| 1,100 708 532 | 1,240

28| 1,230 1,700 900 700 750 | #8,910 | 4,870| 1,830| 1,190 786 485| 1,290

29 1,090 1,000 950 600 - 8,090 4,720 1,650{ 1,070 874 573 1,350

30 1,360 850 1,000 650 - 7,100 4,500 1,570 1,130 736 606 1,270

31 1,040 - 900 700 - 6,460 - 1,500 - 654 626 -

Seccnd— st Runoff in

Month foot-days Maximum Minimum Mean acre—feet

Octcber 39,530 1,430 1,040 1,275 78,410
46,480 850 1,549 92,190

750 1,187 72,990

360 1,261 | 915,500

600 710 43,640

650 700 38,880

650 3,406 209,400

4,420 5,202 | 309,500

1,500 2,901 | 178,400

1,070 1,392 82,810

630 861 52,930

405 573 36,220

617 969 57,670

Water year 1944-45 ...................... 631,247 8,910 408 1,729 |1,252,000

#* Winter dlscharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 26 to Mar. 24 (nogage-height record Jan. 8-18;
discharge computed on basis of power-plant records).

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central stundard time thereafter.
To convert war time to standard time, subtract 1 hour.

"Lie. lale near Middle kKiver, Minn.
Location.~ Staff gage, lat. 48°29', long. 95°57', in SE% sec, 20, T. 158 N., k, 41 W,, on

dam at outlet, 10 mlles east of town of Middle River, Datum of gage 1s 1,150.00 feet
above mean sea level, adjustment of 1912, Prior to Oct. 1, 1945, datum 10.00 feet

higher.,
Records avallable.- April 1933 to September 1945 (fragmentary).
EXtremes.— 1933~45: Maximum gage helght observed, 12.21 feet May 17, 1945; minimum

observed, 4.80 feet Sept. 11, 13, 1934, present datum.

Remarks,~ lake level artiricially regulated by concrete dam (identification number 11-8)
with crest at gage helght 8.50 feet with flashboards permitting a 4.5-foot control
above crest,

Cooperation.—d(}%ge readings furnished by Minnesota Department of Conservation, Division
[e] SN ane ame,

Gage height, in feet, 1944-45

Oct. 31  8.99 Jan. 2 9.40 Mar. 31 10.26 June 30 9.18
Yov. 30 9.68 Feb. 1 9.36 Apr. 30  10.07 July 31  9.06
Dec. 15  9.57 Mar. 1 9.30 May 31 9.82 Aug. 31 8.84

Sept.30 8.96

Note.- Gage read daily except during winter.
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Thief River near Thief River Falls, Mimn.

Location.- Water-stage recorder and concrete control, lat. 48°11', long. 96°10', in sec.
, 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 feet above mean sea level, datum of 1929 (levels
by Minnesota Highway Department} .

Dralnage area.- 959 square miles.

Records available.~ July 1909 to September 1817, April 1920 to September 1921, October
1022 To September 1924, October 1928 to September 1944.

Average discharge.- 27 years (1909-17, 1922-24, 1928-45), 89.8 second-feet.

Extremes.- Maximum discharge during year, 1,650 second-feet Apr. 11; maximum gage height,
T10.3% reet Mar. 22 (backwater from ice); minimum daily discharge, 0.1 second-foot
Jan. 9, 10; minimum gage height, 4.21 feet Jan. 16-18 (backwater from ice).

1909-17, 1920-21, 1922-24, 1928-45: Maximum discharge observed, 4,080 second-fest
Apr. 23, 1916 (gage helght, 14.5 feet); no flow in fall and wintetr of several years.

Remarks.- Records good except those for periods of ice effect, backwater from debris, or
no gage-height record, which are fair. Flow partly re2fulated by Thief and Mad Lakes
and swamps above station. Some water diverted into Mad Lake which 1s used as a game

preserve.
Discharge, in second-feet, water year October 1944 to September 1945
Day] Oct. Nov. Dec. ] Jan. Feb. Mar. Apr. May June July Aug. T Sept.
1 38 15|1,060 I 1.0 1.5 3.2 958 998 83 59 26 44
2 37 14 924 -7 1.6 3.2 924 998 102 59 20 20
3 a37 13 822 -5 1.8 #3.0 924 998 104 57 18 13
4 a38 13| 726 -4 1.8 3.0 924 966 111 54 18 8.6
5 39 20 630 -4 1.9 3.0 890 §34 107 54 20 7.2
[ 39 31 540 3 2.4 024 870 102 50 18 5.9
T 37 31 452 .2 3.2 958 806 89 48 14 4.6
8 37 36 424 2 3.8 958 744 183 47 14 12
9 51 38 400 1 3.2 6.0 958 728 166 45 13 19
10 57 46 120 .1 2.4 ab. 958 713 147 40 iz 36
11 64 55 2 3.0 1,550 698 136 40 12 32
12 65 36 2 3.2 1,620 666 127 40 i2 19
13 a50 64 2¢ .2 3.2 23 1,480 636 118 38 11 14
14 96 18 W2 2.8 38 1,410 620 111 37 iz 12
15 202} =16 2 2.2 75 1,350 589 96 34 10 9.1
16 424 17 2 1.9 150 1,290 574 87 36 9.6 6.7
17 452 18 .2 1.9 240 1,250 542 81 34 9.6 6.3
18 240 424 17 2 2.0 360 1,160 512 83 33 10 12
19 424 16 2 2.4 480 1,190 496 81 34 9.6 27
20 424 13 2 2.0{ 600 1,130 480 87 38 11 45
21 396 10 .2 2.0 650 1,220 480 89 37 10 51
22 396 8.0 .3 3.0 650 1,250 465 sl 34 10 41
23 a30 368 6.5 1.0 3.8 700 1,250 434 75 34 9.1 48
24 368 5.5 2.0 4.0 750 1,250 418 61 30 8.6 40
25 368 4.8 2.4 4,0 839 1,250 397 54 25 8.2 34
26 368 4.0 1.9 4.0 992 1,220 353 52 25 7.2 29
7 368 3.2 1.6 3.811,260 1,180 168 55 32 6.7 27
28 25 396 2.4 1.5 3.811,160 1,160 136 55 32 5.9 22
29 & 480 1.9 1.3 - [1,080 1,060 92 65 30 1.6 20
30 1,060 1.6 1.3 - 1,026 1,030 83 62 27 3.5 20
31 - 1.1 1.5 - 92 - 76 - 26 54 -
Second~ s Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October. .. 1,160 57 - 37.4 2,300
November. 7,464 1,060 13 249 14,800
December. . 6,377.0 1,060 1.1 206 12,650
0 133 96,200
.1 .67 41
1.5 2.74 152
3.0 390 24,000
e90 1,156 68,800
76 570 35,050
.. 52 85.0 5,650
July.. 1,209 59 25 39.0 2,400
August. .. 405.6 64 3.5 13.1 804
September 685.4 51 4.6 22.8 1,360
Water year 1944-45 ...................... 84,706.9 1,620 .1 232 168,000

% Winter discharge measurement made on this day.
a8 No gage-height record; discharge computed on basis of weather records, or interpolated.
Note.~ Stage-discharge relation affected by ice Dec. S to Mar. 24, Backwater from debrls Nov. 1-5
JuIy T to Sept. 30.
Time basis: Central war time up to 2 a.m., Sent. 30, 1945; central standard time thereafter,
To convert war time to standard time, subtract 1 hour,
796028 O - 48 - 6

-



72 RED RIVER OF THE NORTH BASIN

Clearwater River near Pinewood, Minn.

lat. 47°39', long. 95°09", in sec. 8, T. 148 N., R. 35 W., 3% miles

Location.- Staff gage
L Datum of gage 1s 1,322.59 feet above mean sea I,evel, datum of

northeast of Pinewood.
19

Drainage area.- 132 square mlles.
ecords available.- April 1940 to September 1945 (discontinued) .
368 second-feet Mar. 27, 28 (

remes .- mun discharge observed during year, gage
helght, 4.67 feet); minimum daily, 28 second-feet Jan. 26 to Feb. 1, Feb. 5-7; minimum

e height observed, 1:76 feet July 25.
gagl%o—%: Maxlmum’daily discharge observed, that of Mar. 27, 28, 1945; maximm gage
helght observed, 4.72 feet Apr. 6, 7, 1943; minimum daily discharge, 11 second-feet
Mar. 12, 1941.

Remarks.— Records good except those for period of 1ce effect, which are fair. Gage read
once or twice dally.
Discharge. in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 80 56 60 44 28 34 300 168 77 60 60 56
2 80 59 85 42 30 34 270 168 74 56 80 56
3 76 59 65 40 30 34 256 157 70 53 60 56
4 73 59 65 40 30 32 242 146 863 63 a60 56
5 73 59 65 38 28 32 229 136 63 56 60 53
6 73 59 85 36 28 32 204 126 83 56 80 83
7 S4 59 65 36 28 34 204 121 863 53 53 60
8 84 66 65 38 30 34 192 116 60 50 53 60
9 84 70 a6b 34 30 36 180 118 60 50 53 a62
10 s0 73 60 34 a30 40 180 112 586 50 50 83
11 80 73 80 32 30 50 180 107 56 50 50 66
12 80 73 #60 32 30 70 157 99 84 46 56 63
13 76 73 60 32 32 S0 146 99 136 46 80 66
14 73 84 65 32 34 130 146 91 146 46 66 63
15 73 84 65 32 34 156 136 88 136 46 83 63
16 73 84 as0 32 32 156 136 84 116 50 63 a63
17 70 80 80 32 32 185 136 80 103 46 83 83
18 70 80 60 32 32 156 126 80 107 46 80 70
19 70 80 60 32 34 156 126 7 116 50 60 B84
20 66 76 55 30 34 192 126 84 116 46 66 84
21 686 76 55 30 34 242 1286 80 118 48 a63 88
22 686 73 565 30 36 300 126 kiid 112 46 60 99
23 86 73 50 30 36 316 146 i a98 44 56 107
24 82 a73 50 30 36 %350 157 74 84 41 56 107
25 62 *#73 50 30 34 350 168 74 kil 41 56 107
26 59 70 48 28 34 350 180 70 66 41 56 107
27 59 66 48 %28 a34 368 192 70 70 56 53 118
28 59 65 48 28 #34 368 192 70 66 53 53 107
29 59 865 48 28 - 332 192 70 63 50 53 107
30 56 65 48 28 - 316 180 70 60 a47 53 2104
31 58 - 44 28 - 300 - 70 - 44 56 -
Second~ N Runoff in

Month foot—days Maximum Minimum Mean acre-fest

October. . ... ..o 2,188 84 56 70.6 4,340
........................ 70.2 4,180

57.6 3,540

68.2 49,510

32.8 2,020

31.9 1,770

170 10,420

178 10,570

70 98.6 6,060

85.9 5,110

49.0 3,010

657.8 3,550

2,309 116 53 77.0 4,580

Water year 1944-45 ...................... 29,828 368 28 81.7 59,150

# Winter discharge measurement made on this day.
2 No gage-height record; discharge interpolated.
Note.- Stage-discharge relation affected by ice Nov, 28 to Mar. 14.
6 basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.

To convert war time to standard time, subtract 1 hour,
Clearwater Lake near Leonard, Minn.

Location.- Staff gage, lat. 47°44', long. 95°13', in ELSWF sec. 12, T. 149 N., R. 36 W.,
on abutment of dam, 8 miles northeast of Leonard.
Records avallable.~ June 1934 to September 1945.

Extremes.- 1934-45:
served, 1.56 feet Jan. 28 to Feb. 6,

937.

Maximum gage height observed, 5.54 feet Apr. 15, 1940; minimm ob-

Remarks .- Discharge from lake regulated by dam (ldentification number 12-16) with one
Datum of gage is at slll of stop-

00t bay permitting a 3-foot control by stop logs.

log bay and 3.00 feet below crest of dam.
Gage height, in feet, 1944-45

Ock. 31  3.58 Jan. 31
Nov. 30  3.55 Feb. 28
Dec. 31 3.48 Mar. 31

3.50 Apr. 30
3.46 May 31
4.70 June 30

4.66
3.70
3.78

July 31 .56
Aug. 31 3.50
Sept.30 .80

Note.- Gage read once daily.



RED RIVER OF THE NORTH BASIN 73

Clearwater River near Leonard, Minn.

Location.- Staff gage, lat. 47°44', long. 95°13', in E3SWi sec. 12, T. 149 M., R. 36 W.,
200 Téet downstream from dam at outlet of Clearwater Lake and 8 miles northeast of
Leonard.

Drainage area.- 153 square miles.

Records available.- June 1934 to September 1945,

Average discharge.- 11 years 56.5 second-feet.

Extrenes.- Maximun discharge observed during year, 435 second-feet Mar. 26-28 (gage height,
2.70 feet); ninimum observed, 44 second-feet Jan. 11-14 (gage height, 1.04 feet).
1934-45: Maxlmum discharge observed, that of Mar. 26-28, 1945; minimum, 2 second-
feet Mar. 25 to Apr. 3, 1940, estimated leakage through stop logs.

Remarks.—~ Records good. Flow regulated by dam 300 feet above station. Gage read once

alTy.
Rating table, water year 1944-45 (gage he i%ht » in feet,
and discharge, in second-feet
1.0 39 1.5 106 2.0 210
1.1 50 1.6 123 2,2 266
1.2 62 1.7 142 2.4 330
1.3 76 1.8 163 2.7 435
1.4 90 1.9 186
Discharge, in second-feet, water year October 1944 to September 1945
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June |, July Aug. Sept.
1 g4 65 74 48 50 48 364 186 82 62 55 53
2 87 65 74 48 50 48 330 186 82 62 62 83
3 87 65 72 48 50 48 330 186 68 62 62 53
4 87 65 72 46 50 48 314 186 68 60 62 83
5 90 70 72 46 50 48 266 210 65 60 62 83
6 93 76 72 46 50 48 266 210 65 860 62 62
7 93 76 70 46 50 48 252 198 65 60 62 65
8 93 79 70 46 48 48 237 174 62 60 62 65
9 93 79 70 46 48 48 224 142 62 60 60 65
10 93 82 68 46 48 48 224 138 62 60 58 62
11 92 82 68 44 48 48 210 131 62 60 56 60
12 90 84 67 44 48 48 198 123 87 60 60 60
13 90 84 67 44 48 48 163 120 93 68 62 62
14 90 90 67 44 48 50 163 116 103 68 96 65
15 87 96 86 46 48 60 142 109 123 62 93 65
16 84 100 66 46 50 89 134 106 127 62 87 65
17 £ 100 66 46 50 113 142 103 127 60 73 71
18 79 100 66 46 50 138 142 96 127 60 71 76
19 79 100 64 46 50 152 1562 96 131 60 68 84
20 76 a6 62 46 . 50 174 182 98 131 58 62 90
21 76 90 60 46 50 210 152 93 127 58 61 103
22 76 87 58 48 48 282 1562 90 123 58 58 109
23 76 a7 58 48 48 330 163 90 16 55 88 116
24 76 84 56 48 48 382 163 20 116 53 55 116
25 76 86 56 48 48 417 186 87 109 50 55 116
26 76 84 54 50 48 435 198 87 106 80 556 116
72 82 8¢ 50 48 435 210 84 96 53 83 120
28 68 76 52 50 48 435 186 84 87 53 53 120
29 65 76 52 50 - 417 186 84 84 53 83 120
30 B85 74 50 50 - 399 198 82 82 53 53 120
31 65 - 50 50 - 382 - 82 - 53 53 -
Second~ Runoff in
Month foot-days Maximum Minimum Mean acre—feot
October.......... .. ... ... ciiiiiiiiia 2,540 93 65 81.9 5,040
November. . . . 2,480 100 65 82,7 4,920
December............ ... .. i, 1,973 74 50 63.6 3,910
29,638 174 23 81.0 58,780
______________________________ -
1,456 50 44 47.0 2,890
1,370 50 48 48.9 2,720
5,524 435 48 178 10,960
6,199 364 134 207 12,300
3,865 210 82 125 7,670
2,845 131 62 94.8 5,640
1,813 68 50 58.5 3,600
1,942 96 53 62.6 3,850
2,438 120 53 81.3 4,840
Fater year 1944-45 ...................... 34,445 435 44 4,4 68,340

Note.~ No gage-height record Oct. 27, 28, Nov. 5, 30, Dec. 1-11, Dec, 13 to Jan. £; dlacharge
computed on basis of records for Clearwater Lake near Leonard.

Time basis: Central war time up to 2 a.m., Sept, 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Clearwater Kiver at Plurmer, Minn.

Location.- Water-stage recorder, lat. 47°55', long. (6°03', in SEXSW: sec. 4, T. 151 N., R.
IZW., on U. S. Highway 58, three-quarters of a mile northwest oI Plurmer,

Drainage area.- 512 square miles.

Records available.— April 1039 to September 1945.

Extremes.- Maximun daily discharge during year, 952 second-feet Mar. 28; maximun gage
AIrht., 7.61 feet Mar. 21 (vackwater from ice); ninimm dailly dlscharge, 42 second-
feet Feb. 19, 20; minimum gage height, 2.93 feet Aug. 2-4.

10660-45:  Maximum discharge, 1,160 second-feet Aug. 10, 1944; maximun gage helight,

7.6l feet, Apr. 1m, 1940 ()ackwater from ice); minimum Aischarge, 7.9 feet Aug. 18,
1540 (pape helcht, 2.05 feet, backwater from aquatic Ve M'afiﬂr%.

Remarks.- Records jood except those for perlod of ice effect, which are falr.

Discharge, in second-feet, water year October 1944 to September 1945

Day; Oct. Nov. Dec Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 250 181 190 60 44 55 828 708 170 115 57 104
2 252 183 190 58 44 55 828 708 174 115 5€ 92
3 250 181 190 55 46 *55 “04 684 169 113 85 87
4 250 176 » 180 50 48 55 780 660 160 112 55 83
5 252 178 180 50 48 55 756 637 152 113 56 79
6 252 178 180 50 48 50 756 614 143 111 56 78
7 258 176 180 80 46 50 756 591 137 108 56 79
8 256 181 170 48 48 50 756 530 132 105 56 87
9 254 192 170 48 50 50 756 556 1e8 105 56 o7
10 250 192 160 46 50 50 756 545 124 102 55 105
11 246 192 1-0 46 50 55 828 534 119 99 88 106
12 244 188 150 44 50 80 927 52 131 o8 65 104
13 240 187 150 44 55 100 927 510 130 o7 65 109
14 236 203 +150 44 55 130 877 499 122 g2 64 1086
15 232 224 150 44 50 160 852 488 115 o1 63 29
16 226 2354 150 44 48 200 852 488 111 87 62 99
17 222 238 150 44 44 300 852 476 118 86 62 104
18 216 236 140 44 44 400 877 465 12c a3 62 106
19 212 230 140 #44 42 +440 &77 443 130 84 63 109
20 207 226 130 44 42 460 e 443 140 el 65 lie
21 203 222 120 44 44 500 877 421 142 77 66 125
22 199 205 120 44 44 500 ar7 410 136 76 67 134
23 197 222 110 48 46 550 927 388 136 72 67 143
24 196 228 100 48 55 591 927 355 134 67 70 181
25 194 236 95 48 55 #6357 902 | . 323 12¢ 63 71 155
26 192 248 85 46 50 708 952 281 125 63 74 159
27 188 226 80 46 50 877 828 242 122 76 77 187
28 187 220 75 44 58 a52 780 214 122 68 78 207
29 185 200 70 44 - o927 756 197 120 62 7e 218
30 185 190 65 44 - 802 732 181 116 59 81 214
31 183 - 60 44 - 877 - 170 - 58 102 -
Second— s s Runoff in
Month foot—days Maximum Minimum Mean acre-feet
October. .. 6,914 258 183 223 13,710
November. 6,176 248 176 2086 172,250
December. . 4,240 190 60 137 8,410
Calendar year 1944 ..., ................. 66,593 1,140 24 182 132,100
January. .. 1,454 60 44 46.9 2,820
1,549 58 42 48.2 2,680
10,871 952 50 351 21,560
24,980 927 7352 833 49,5850
14,333 708 170 462 28,430
4,003 174 111 133 7,940
2,738 115 88 88.3 5,430
o 2,016 102 55 65.0 4,000
September. . 3,644 218 78 121 7,230
Water year 1944-45 .................. .. 82,718 952 42 227 164,100

% Winter discharge measurement made on this day.
ote,~ Stare-iischar-e relation affected ty ice fov., 28 to ['ar. 73,
Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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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. 181 N., R. 44
., at Great Northern Rallway bridge at Red Lake Falls, 1% miles upstream from mouth
and 2 mlles downstream _from nearest tributary, which enters from left.
Drain_a&ge area.- 1,370 square miles.
ecords avallable.- June 1909 to September 1917, November 1934 to September 1945.

Average dlscharge.- 18 years, 240 second-feet.
tremes.- num daily discharge during year, 2,610 second-feet Mar. 27; maximum gage

el » 8.73 feet Mar. 21 (backwater from ice); minimum daily discharge, 42 second-
feet (regulated) Feb. 19, Mar. 6, 7; minimum gage height, 1.58 feet July 18.

1909~17, 1934-45: Maximum discharge observed, 3,990 second-feet Apr. 15, 16, 19186;
no flow Sept. 15, 1936, Sept. 14, 1939, Aug. 19~22, 1940.

Remarks.- Records good except those for periods of ice effect or shifting control, which
are falr. Flow partly regulated by Clearwater Lake and several smaller lakes. Diurnal
fluctuation caused by mill 600 feet above station.

Discharge, 1n second-feet, water year October 1944 to September 1945

Day| Octe. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug, Sept.
1 344 270 320 70 55 70 2,040 1,460 284 200 86 202
2 348 270 380 75 50 65 1,970) 1,460 288 191 83 200
3 355 270 400 80 50 60| 1,830 1,460 284 186 86 176
4 359 266 340 85 50 #55 1,760 1,420 284 186 86 158
5 351 262 280 80 55 44 1,700 1,350 272 186 81 142
6 370 262 240 65 50 42 1,830 1,280 259 176 77 132
7 378 266 240 95 46 42 1,570{ 1,180 253 176 75 134
8 386 273 220 75 50 46 1,500 1,140 247 173 64 165
9 389 288 200 65 55 50 1,500| 1,070 236 189 62 176

10 389 314 220 70 55 48 1,470| 1,040 233 171 47 202

11 386 340 220 90 55 65 1,760| 1,000 228 160 58 211

12 382 340 220 70 48 851 1,970 970 278 155 77 211

13 378 340 240 55 55 110 1,830 940 278 145 98 205

14 367 359 #240 65 65 240 1,660 910 288 139 98 2C5

15 365 412 240 55 60 380 1,560 850 306 137 113 197

16 348 459 260 55 50O 700 1,520 790 306 124 124 189

17 340 480 280 60 46 1,000 1,630 760 298 121 129 200

18 329 467 320 60 44| %1,300 1,660 735 298 45 137 205

19 325 451 260 60 42| 1,600| 1,700 710 302 106 137 211

20 314 436 200 #50 44| 1,800 1,740 685 316 11 129 228

21 307 416 180 50 44| 2,000 1,700 655 312 103 126 269

22 299 401 160 55 46| 1,970 1,770 630 302 93 126 292

23 296 359 160 55 50| 41,700 2,070 600 281 88 121 342

24 292 397 140 65 55| 1,570 2,150 565 262 81 121 405

25 292 401 120 60 55( 1,570 2,000 530 244 75 111 425

26 284 416 100 556 55| 1,830 1,840 475 236 81 116 410

27 244 363 75 55 60| 2,610 1,770 415 228 106 111 495

28 277 3256 es 65 65| 2,540 1,700 360 222 129 113 565

29 277 300 110 65 - 2,390 1,600 325 211 111 111 540

30 273 300 75 60 - 2,250 1,520 302 205 93 11 510

31 273 - 80 60 - 2,120 - 284 - 88 142 -

Secoad- N Runoff in
Month foot-days Maximum Minigpum Mean acre-feet
OQotober. ...t 10,307 389 244 332 20,440
350 20,830
213 13,100
337 244,400
65.3 4,020
51.6 2,870
979 60,200
1,737 103,400
8! 52,270
268 15,950
133 8,180
102 6,260
267 15,870
163,032 447 323,400

# Winter discharge meassurement made on thls day.
Note,~ Stage-discharge relatlon affected by ice Nov. 29 to Mar. 21, Shifting-control method used

Mar, 22 to Apr. 15.
Time basis: Central war time up to 2 s.m., Sept. 30, 1945; central standard blme thereafter.
To convert war time to standard time, subtract 1 hour.

Maple Lake near Mentor, Minn.

Locatlon.- Staff gage, lat. 4791l1', long. 96°08', on abutment of concrete dam gt outlet,
two-thirds of a mile south of Mentor. Datum of gage is 1,167.00 feet above mean sea
level, adJjustment of 1912 (levels by Minnesota Department of Conservation).

Records avallable.- May 1941 to September 1945.

Extremes.- 1941-45: Maximum gage height observed, 5.90 feet June 19, 20, 23, 1843; mini-
mum observed, -3.48 feet May 4, 1941, present datum.

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

—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, 1944-45

Oct. 30 4.10 Apr. 30 4.74 July 29 4.06

Nov. 30 4.20 May 30 4.30 Aug. 31  3.90

Mar, 14 4.30 June 29 4.26 Sept.28 4.00
30 4.68

Note.- Readings other than those shown above were
made.
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Forest River near Fordville, N. Dak,

Location,~ Chaln gage, lat. 48°12', long. 97°44', on line between secs. 32 and 33, T.
., R. 65 W., at highway bridge, a quarter of a mile downstream from South Branch
and 3 niles southeast of Fordville.
Drainage area.- 491 square miles.

Records available.~ April 1940 to September 1945,

Extremes.- Maximum discharge observed during year, 224 second-feet Mar. 27; maximm gage
6Ight observed, 7.10 feet Mar. 13 (ice Jam); minimum daily discharge, {.0 second-foot
Aug. 22 to Sept. 6.
1940-45: Maximm 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, 17 to Apr. 290, others poor. Gage read once daily.

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept.
1 3.2 2.6 8.5 2.4 4.5 5.4 63 12 15 4.4 2.9 1.0
2 3.2 2.7 #8.3 2.3 4.4 #5.2 45 12 16 4.4 2.8 1.0
3 3.2 2.8 8.2 2.3 4.3 5.0 40 12 15 4.3 2.7 1.0
4 3.2 2.9 8.1 2.3 #4.3 5.0 32 12 14 4.3 2,6 1.0
5 3.2 3.0 8.0 2.2 4.3 5.0 29 12 13 4.2 2.5 1.0
6 3.1 3.0 8.0 2.2 4.3 5.0 25 11 13 4.2 2.4 1.0
7 3.1 3.0 8.0 2.2 4.3} 5.0 23 11 13 4,2 2.3 3.0
8 3,1 3.0 8.0 2.2 4.3 6.0 20 11 13 4,1 2.2 5.0
9 3.1 3.0 8.0 2.2 4.5 8.0 20 11 12 4.1 2.1 5.0
10 3.0 2.8 8.0 2.3 4.8 10 21 11 11 4,1 2.0 5.0
11 2.9 2.6 7.9 2.5 5.0 25 2
12 2.8 2.4 7.8 2.7 5.2 50 22 ﬁ 12,5 3:% }:g %:8
13 2.7 2.5 7.7 3.0 5.4| 100 20 11 9.1 4.1 1.7 3.0
14 2.6 20 7.6 3.3 5.6] 150 19 11 8.5 4.0 1.6 3.0
15 2.5 25 7.5 3.7 5.4 178 18 11 8.0 4.0 1.5 3.0
16 2,5 20 7.4 4.2 5.2 170 16 10 7.5 4.0 1.5 3.0
17 2.5 10 7.3 4.6 5.1 165 15 10 7.1 4.0 1.4 3.0
18 2.5 10 7.2 5.0 5.0 148 14 10 6.8 4.0 1.3 3.0
19 2.5 10 7.0 5.0 5.0 126 12 10 6.4 4.0 1.2 3.0
20 2.8 10 6.8 5.0 5.0 106 12 10 6.1 4.0 1.2 3.0
21 3.0 11 6.4 5.0 5.0 84 12 10 5.8 4.0 1.1 3.0
22 3.0 12 6.0 5.0 5.1 63 12 10 5.5 3.9 1.0 3.0
23 3.0 15 5.5 5.0 5.2 54 12 11 5.3 3.8 1.0 3.0
24 3.0 13 5.0 5.0 5.2 50 12 12 5.1 3.7 1.0 3.0
25 2. 5] 12 4.5 5.0 5.2 w43 12 13 5.0 3.6 1.0 3.0
26 2.5 12 4.0 4.9 5.2| 201 12 12 4.8 3.5 1.0 3.0
27 2.8| 11 3.6 4.8 5.4| 224 12 4.7 3.4 1.0 3.0
28 3.0 10 3.2 4.8 5.5 197 12 13 4.6 3.3 1.0 3.0
29 2.5 9.5 2.9 4,7 - 159 12 13 4.5 3.2 1.0 3.0
30 2.2] 9.0 2.6 4.6 - 130 13 14 4.5 3.1 1.0 3.0
31 2.5 - 2.4 4.5 - 84 - 15 - 3.0 1.0 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre—feet
October. .
November.....
December............
Calendar year 1944 ...............oeour.. 4,793.6 360 .8 13.1 9,500
January....... 114.9| 5.0 2.2 3.71 2g8
. 137,17 5.6, 4.3 4.92 273
2,561.6| 224 5.0 82.6 5,080
609 63 12 20.3 1,210
355 15 10 11.5 7
263, 9 16 4.5 8.79 523
121.Y 4.4 3.0 3.91 240
August....... . . . 50.7] 2.9 1.0 1.64 101
September................. ..., 84.5 5.0 1.0 2.82 168
Water year 1944-45 ........... e 4,843,.2 224 1.0 13.3 9,610

* Winter dlscharge measurement made on this day.

Note.-~ Stage-discharge relation affected by ice Nov. 27 to Mar. 16. Backwater from beaver dam and
debris Oct. 1 to Nov. 26, Apr. 30 to Sept. 30.

Time baslg: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Forest River at Minto, N. Dak.

77

Location.- Wire-weight gage, lat. 48°16'10", long. 97°22'10", in SE% sec, 31, T. 156 N.,

. 52 W., 1n Minto.

Records avallable,- April 1944 to September 1945.

Extrenes,- 1944: Maximm daily discharge during period April to September, 474 second-
€6t Apr. 12; maximum gage height, 5.0 feet Apr. 10 (ice jam); no flow before 10 a.m.

1944~45: Maximm discharge observed durling water year, 250 second-feet Mar. 27

(gage helpht, 2.11 feet); no flow Sept. 5-14.

Remarks.- Records falr. Gage read once daily.

Discharge, in second-feet, 1944-45

1944

Day| Ooct. Nov. Dec. Jan. Feb. Mar. Apr May June July Aung. Sept.

1 - 40 7.2 16 2.3 3.7

2 - 42 7.2 14 7] 14

3 - 40 6.3 13 1.7 22

4 - 38 8.2 13 .8 26

5 - 38 8.2 12 .8| 24

6 - 38 10 14 .5{ 21

7 - 38 12 15 .8| 18

8 - 34 12 15 1.2) 14

9 - 27 15 14 1.2{ 12
10 #0200 24 15 14 2.3 6.3
11 400 22 15 12 2.3 3.0
12 #474 22 18 8.2 3.0 3.0
13 300 19 21 7.2 3.0 3.7
14 217 21 22 4.5 3.0 4.5
15 142 19 26 3.0 2.5 5.4
16 109 19 26 3.7 2.3 3e77
17 68 18 29 3.0 2.3 3.0
18 71 18 31 3.0 2.3 2.3
19 98 18 31 3.0 2.3 2.3
20 920 18 33 4.5 3.0 1.7
21 53 18 51 3.7 2.3 1.7
22 53 18 29 3.7 1.7 2.3
23 53 21 29 3.0 1.7 2.3
24 49 22 31 3.7 1.2 3.0
25 60 21 29 3.0 l.2 2.3
26 40 19 27 3.0 .8 2.3
27 34 19 27 3.7 .8 2.3
28 33 18 24 4.5 1.2 2.3
29 31 14 22 3.7 1.2 2.3
30 34 13 22 3.0 1.2 2.3
31 - 10 - 3.0 2.3 -

# Winter discharge measurement made on this day.
b Stage-discharge relation affected by ice.
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Discharge, in second-feet, of Forest River at Minto, N. Dak., 1944~-45--Continued

1944-45
Day] Oct Nov. Dec. Jan Feb. Mar. Apr. May June July Aug. Sept
1 2.3 3.0 18 3.0 2.3 1.2 127 24 19 9.3 2.3 0.3
2 2.3 2.3 16 2.3 2.3 .8 104 22 19 9.3 2.3 «1
3 2.3 2.3 15 2.3 1.7 .8 96 22 19 9.3 2.3 .1
4 2.3 3.0 14 2.3 1.7 .8 85 22 19 9.3 3.0 o1l
5 2.3 3.7 15 1.7 1.7 1.2 68 21 19 8.2 3.0 o
6 2.3 3.7 15 1.2 1.2 1.7 57 21 18 8.2 3.0 0
K¢ 2.3 4.5 15 1.2 1.2 3.0 49 21 19 8.2 3.0 o
8 2.3 8.2 15 1.2 1.2 4.5 46 21 19 7.2 3.0 o
9 3.0 9.3 15 1.2 1.7 7.2 40 19 19 6.3 3.7 o
10 3.0 13 14 1.2 1.7 10 40 19 19 6.3 3.7 o
11 2.3 13 14 1.2 1.7 10 49 21 18 6.3 3.7 o
12 2.3 14 12 1.2 1.7 14 55 21 1l 6.3 3.7 [¢]
13 2.3 16 14 1.2 1.7 16 57 22 15 6.3 3.7 o]
14 2.3 16 14 1.2 1.7 27 49 22 15 6.3 3.7 o}
15 3.0 15 1a 1.7 o7 46 42 22 15 5.4 3.7 .1
16 3.0 15 14 2.3 1.7 88 40 21 15 5.4 3.7 -1
17 2.3 15 1o 3.0 1.7 | 127 40 21 15 5.4 4.5 -5
18 2.3 14 10 3.7 1.7 | 154 33 19 14 4.5 4.5 1.2
19 2.3 15 10 3.7 2.7 160 33 19 14 4.5 4.5 1.2
20 2.3 18 9.3 3.7 1.7 151 33 19 14 4.5 4.5 1.2
21 2.3 21 9.3 4.5 1.7 133 29 19 13 4.5 3.7 1.7
22 2.3 26 9.3 3.7 1.7 121 27 19 13 4.5 3.0 1.7
23 2.3 26 8.2 3.7 1.7 121 27 19 13 3.7 3.0 1.7
24 2.3 26 7.2 3.7 1.7 139 26 19 13 3.7 2.3 2.3
25 2.3 26 7.2 3.7 1.7 170 29 19 13 3.7 1.7 2.3
26 2.3 26 6.3 3.7 1.2 214 31 18 12 3.0 1.7 3.0
27 2.3 26 6.3 3.7 1.2 239 29 18 10 3.0 1.2 3.0
28 2.3 21 5.4 3.7 1.2 232 26 18 10 3.0 1.2 3.0
29 2.3 19 4.6 3.0 - 217 27 18 9.3 3.0 1.2 3.0
30 3.0 19 4.5 3.0 - 196 24 18 9.3 2.3 -8 3.0
31 3.0 = 3.7 2.3 - 170 - 18 - 2.3 -5 -
Monthly discharge, in second-feet, 1944-45
Second- Runoff in
Month foot—days Maximum Minipum Mean acre-feet
JANUATY e e v renonerenen - - N . -
Pebruary.«.e«+«« - - = -
March. - - =
2,609 474 31 124 5,170
s B S T
. 3 . .
. 625.1 e
108
430

Calendar vear I BRI

JBNVATY 1945, 0 euceenonannnnnnnnnnunennan . 79.2 4.5 .2 2.55 157
Februgy‘ s 45,8 2.3 1.2 1.64 91
March. . 2,776.2 239 .8 89.6 5,510
April ,418 127 24 47.3 2,810
May. 622 24 18 20.1 1,230
June. . 455.6 19 9.3 15.2 904
July.. 173.2 9.3 2.3 5.59 344
August. .. . 89.8 4.5 .5 2.90 178
September. . ... e i e 29.6 3.0 [ .99 59

Water year 1944-45 ........... s 6,552.6 239 [¢] 18.0 13,000

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Snnve River at V=arren, Minm.
Location.- Chaln gage, lat. 48°11'50", long. 96°46'45" in SE} sec. 36, T. 155 N., R. 48
W., at highwa' bridge in Warren.

Records available.- March to September 1945 (discontinued}.

Extremes.- Maximun discharge observed during period, 724 second-feet Mar. 28 (gage helght,
BT feet); minimum observed, 1.9 second-feet Aug. 30 (gage helght, 3,99 feet)

Remarks,- Records good except those for periods of ice effect or backwater from debris,
WHich are falr. Gage read fwice dai ly.

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 301 64 19 12 55 2.2
2 - 251 72 24 10 40 2.2
3 - 202 94 35 7.0 31 2.6
4 - 164 126 50 5.4 24 2.5
5 - 136 109 48 5.4 17 2.4
6 - 117 94 40 5.6 13 2.4
7 - 101 7 35 7.2 6.6 2.2
8 - 88 72 27 77 4.7 2.8
S - 82 64 21 5.4 4.0 3.0

10 - 82 61 18 4.4 3.6 4,0
11 - 146 56 17 3.8 5.6 4.6
12 - 427 56 14 3.2 4,0 7.0
13 - 482 50 12 3.0 4,2 7.0
14 - 361 48 11 3.1 4.2 5.5
15 440 271 45 10 3.1 4.0 4.4
16 440 222 42 7.2 2.8 3.8 4.0
7 360 193 35 5.9 2.8 3.2 3.6
18 320 164 54 5.0 2.5 2.8 4.4

19 260 155 40 5.0 8.3 2.6 4.6

20 #260 126 29 7.0 18 2.4 6 0

21 231 108 28 7.2 | 48 2.5 8.5

22 202 101 27 6.5 | 48 2.4 12

23 164 94 30 4.7 40 2.4 12

24 126 94 27 3.8 24 2.4 14

25 117 88 24 3.8 14 2.4 16
26 202 82 24 3.6 12 2.4 16
394 77 21 3.6 40 2.2 11
28 632 72 21 4.2 | 164 2,0 15
588 66 18 10 251 1.9 13
30 471 64 i n 136 1.9 12
31 361 - 17 - 7 2.0 -
Second- 4 Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October. ...t
November. . . .
December......... ... . il
5,618 682 117 330 11,140
4,918 482 64 64 9,750
1,512 126 by 48.8 3,000
469.3 50 3.6 15.6 931
974.4 251 2.5 31,4 1,930
o . . . 268.0 55 1.9 8.32 512
September............ ... ittt 206,9 16 2.2 6.90 410
The perdod secovere L i, - - - - 27,670

3 Winter dlscharge measurement made on this day.

Note,~ Stage-discharge relation affected by ice Mar. 15-20. Backwater from debris Sept. 9-30.

Time basis: Central war time up to 2 a.m., Sept., 30, 1945+ central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Snake River at Alvarado, Minn.

Locatlon.- Chaln gage, lat. 48°11'50", long. 97°cu'2o", in SWSE: sec., 31, T. 155 N., R.

., on highway bridge on west edge of Alvarado.
Records avallable.- March to September 1945 (discontinued).

Extremes.- Maximum discharge observed during period, 642 second-feet Mar. 30 (gage height,
T10.72 feet); minimum observed, 0.7 second-foot Sept. 7 (gage height, 0.96 feet).

Remarks.- Records good except those for period of ice effect, which are fair. Gage read
T twice dally.
Rating table, water year 1944-45, except period of ice effect
(gage heicht, in feet, and discharge, in second-feet)
{Shifting-control method used Sept. 28-30)
1.0 0.9 1.7 15 5.0 181
1.1 1.5 2.0 23 7.0 315
1.2 2.3 2.6 43 9.0 482
1.4 6.6 3.5 94 10.7 642
Discharge, in second-feet, water year October 1944 to September 1945
D: Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 387 i 15 9.7 100 1.3
2 - 3156 83 19 9.7 62 1.2
3 - 248 100 23 2.2 38 1.1
2 - 205 141 29 9.2 29 1.0
5 - 176 132 35 11 23 -9
6 - 182 135 41 11 19 .8
b - 135 100 32 10 17 »8.
8 - 118 100 29 8.7 15 3.1
9 - 106 89 23 6.6 12 4.1
10 - 100 k&4 18 5.2 11 4.8
11 - 123 68 18 4.8 8.7 3.9
12 - 229 62 18 3.9 7.9 8.7
13 - 428 62 12 2.7 7.6 11
14 - 482 57 10 1.8 6.6 12
15 bl8o 371 51 9.7 1.4 6.4 11
16 b240 269 45 8.9 1.4 6.1 9.2
17 b340 229 38 7.1 1.4 5.2 7.6
18 b300 205 35 6.1 2.0 4.8 7.6
19 b280 181 32 5.2 6,1 4.8 7.1
20 #b260 170 31 4.8 14 3.9 7.6
21 1220 152 29 3.1 28 2.9 9.5
22 b190 138 28 3.1 57 2.0 11
23 bl70 129 26 2.9 68 1.7 16
24 152 123 26 2.9 41 1.7 20
25 152 118 23 2.9 256 1.6 23
26 170 106 22 2.9 19 1.4 26
201 100 20 2.9 23 1.4 26
28 482 89 19 3.5 43 1.4 25
29 612 83 17 5.2 | 217 1.4 23
30 642 7 16 10 269 1.1 23
31 545 - 14 - 193 1.3 -
Second- . Runoff in
Month foot-days Maximum Minimum Mean acre_feet
0CtObBT. ...
November......................... P
Decembor. . ..........oh cubiiniiniieaennl L
Calendar year ...................o b
307 10,370
191 11,390
57.3 3,520
13.3 792
35.9 2,210
13.1 805
10.2 608
The PeTiodeecersnom e vivnenieenennennns - = ) = - 29,700

# Winter discharge measurement made on this day.
b Stege~discharge relation affected by lce.

Time basis: Central war time up to 2 a.,m., Sept. 30, 1945; central standard

To convert war time to standerd time, subtract 1 hour,

time thereafter.
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Snake River near Argyle, Minn.

Location.- Chain gage, lat. 48°21'30", long, 97°04', in E#SE}, sec. 3, T. 156 N., R,
., at highway bridge 1 mile upstream from Middle River, and 11 miles west and
14 mifes north of Argyle.

Records available.- March to September 1945 (discontinued).

Extremes,.- Maximum daily discharge during period, 763 second-feet Mar. 31, Apr. 1; maximum
Eage height, 15.78 feet Mar. 31; no flow on Sept. 7; minimum gage height, 5.18 feet
ug. 28 (backwater from beaver dam).

Remarks.- Records good except those for perlods of 1ce effect or backwater from beaver dam,
WHICH are poor. . Gage read twlce dally.

Discharge, in second-feet, water year October 1944 to September 1945

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 763 76 14 13 130 1.6
2 - 721 76| 15 12 90 1.4
3 - 679 76| 17 12 85 1.2
4 - 609 86 20 11 44 1.0
5 - 539 107 26 11 30 4
6 - 434 127 32 14 26 .2
7 - 350 117 40 14 20 [4
8 - 250 95 36 13 19 3.6
9 - 164 83 30 12 17 4.0
10 - 99 76 24 7.0 14 3.4
11 - 92 71 20 6.0 12 5,0
12 - 122 64 17 3.0 10 7.0
13 - 260 59 17 3.4 8.5 10
14 - 410 57 14 2.6 8.0 12
15 - 447 57 12 2.0 7.0 14
16 - 442 54 11 1.9 7.0 14
17 320 350 52 9.5 1.9 6.0 10
18 : 420 292 48 8.5 1.9 5.5 9.0
19 480 250 40 7.0 2.6 5.5 8.5
20 500 213 40 6.0 5.0 5.5 8,0
21 524 195 38 5.5 10 3.6 8.5
22 512 in 34 3.5 26 2.8 10
23 486 150 30 3.0 40 2.2 14
24 473 132 26 2.8 50 2.2 18
25 473 122 26 2.8 50 2.2 20
26 512 117 24 2.8 48 2.0 24
27 581 107 25 2.8 48 1.9 30
28 651 99 20 3.0 46 1.9 28
29 707 89 18 3.8 46 1.8 28
30 749 80 16 8.0 85 1.8 26
31 763 - 14 - 122 1.7 -
Second- s Runoff in
Month toot-days Maximum Minimum Mean acre—feet
October. .............oiiiiiiiiiiiinnas
November. . .. . PR
Decetber..............c.ovivvnnnnee 0
Calendar year —  ...........cccoccece) o} f -
gagua.ry. I = -
'ebruary. ... = g
March 17-31.. 543 16,170
April...... 291 17,310
May. .. 55,9 3,440
13.8 821
sy 2| 1,450
August... ... . . . 17.6 [ 1,080
September............... . ... i, 10.7 636
The Period,eeeesesva.. . ... ... - - - - 40,890

b Stage-discharge relation affected by ice.

Note.- Backwater from beaver dam May 20 to Sept. 30.

T asis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtraect 1 hour.
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Middle River at Argyle, Minn.

Location.~ Chain gage, lat. 48°20'30"
48 W., at highway l’:ridge in Argyle:

long. 96°48'55",

Records available.- March to September 1945 (discontimied).

in 8% sec. 10, T. 166 N., R.

Extremes.- Maximum discharge observed during perlod, 791 second-feet Mar. 30 (gage height,
T0.74 feet); minimum observed, 0.5 second-foot Aug. 19 (gage helght, -0.04 f

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

are fair. Gage read twice daily.

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 - 584 101 33| 12 20 1.6
2 - 484 101 35 1 17 2.5
3 - 404 111 50 16 14 2.1
4 - 335 136 58 14 11 1.8
5 - 255 143 s8| 17 7.4 1.6
6 - 215 129 53 16 4.5 1.3
7 - 199 111 48 14 3.4 1.6
8 - 164 96 40| 13 4.7 2.3
9 - 143 91 37 12 4.0 2.6
10 - 136 86 29 9.4 3.9 2.9
11 - 150 81 28| 10 4.4 3.3
{§ - 290 81 25 8.8 4.2 3.4
W - 464 76 23 9.4 4.0 4.2
T - 626 76 22 5.2 6.0 16
- 659 71 21 3.4 5.2 20
16 200 564 67 20 7.4 5.2 22
17 280 164 62 19 9.2 3.7 2
18 320 384 55 18 9.2 1.6 20
1 300 326 50 17 8.6 1.2 1%
20 *300 272 50 17 6.8 " 5.7 21
21 280 251 46 16| 11 3.2 21
2§ 380 199 46 16| 28 2.2 22
2 380 n 48 17| 26 1.8 22
24 360 157 48 7| 2 19 31
25 344 157 58 15| 18 1.0 41
26 344 150 5 14| =0 1.7 58
27 454 136 50 12| 1e 1.9 55
28 604 129 46 13| 26 1.7 62
29 758 116 40 13| 34 1.2 58
30 791 106 35 12| 26 .6 50
31 725 - 35 - 22 .9 -
Seoond- Runoff in
Month foot-days Maximum Minimum Mean acre-fest
October.
November. . .
December. .. _
Calendar year ............ e e
791 200 426 13,530
659 106 289 17,200
143 35 78,7 4,530
58 12 26.5 1,580
34 3.4 15,0 923
20 .6 4.81 296
62 1.3 19.5 1,160
THE DETLOAe o s s s aanveereeen et - - - - 39,220

# Winter dlscharge messurement made on this day.

Note.- Stage-discharge relation affected by lce Mar. 16-24.

to Aug. 4.

Time basig: Central war time up to 2 a.m., Sept. 30, 1945;

Po convert war time to standard time, subtract 1 hour.

Shifting-control method used July 21
central standard time thereafter.
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Tamarac River at Stephen, Minn.

Location.~ Chain gage, lat. 48°27', long. 96°53'25", in E} sec. 6, T. 157 N., R. 48 W.,
on highway bridge % mile west of Stephen.

Records avallable.- March to September 1945 (discontinued).

Extremes.- Maximum dlscharge observed during perlod, 765 second-feet Mar. 29 (gage height,

. eet); no flow Sept. 7; minimum gage helght observed, 2.14 feet Sept. 7.

Remarks.- Records good except those for period of ice effect or backwater from beaver dam,

wnich are falr. Gage read twice daily.

Discharge, in second-fset, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 535 95 41 9.2 12 1.4
2 - 420 104 40 7.9 8.8 1.0
3 - 352 10| 40 7.9 7,5 .5
4 - 262 123| 53 7.9 7.1 .3
5 - 184 150 7 23 5.8 .2
e - 150 me| 75 19 5.2 .2
7 - 129 14| 63 18 4.8 .2
8 - 110 121| 83 17 3.7 2.4
H - 100 04| 43 18 3.0 3.2
10 - 57 91| 35 11 1.2 3.4
11 - 106 87} 35 10 1.2 6.0
12 - 172 85| 33 8.3 1.2 10
13 - 262 75| 29 6.4 1.4 20
14 - 375 75 26 4.8 1.4 24
15 - 466 75 2¢ 4.3 1.2 22
16 140 466 75 19 4.0 1.5 19
17 200 398 73| 17 4,0 1.4 15
18 240 352 87 17 3.4 1.2 10
19 240 296 58 15 7.1 1.2 9.0
20 240 206 49| 14 5.8 2.2 12
21 *140 150 49 14 5.5 1.5 18
22 140 131 40 14 5.5 1.5 24
23 190 118 40 18 5.5 1.4 30
24 200 112 54 16 5.5 1.2 26
25 218 118 46 14 5.2 1.2 26
26 285 129 49! 12 6.4 1.5 28
27 512 125 62 11 20 1.2 30
696 114 62 9.6 23 1.0 28
29 765 104 56 10 23 7 28
30 719 95 47 9.6 21 5 26
31 627 - 43 - 17 2.0 -
Second- Runoff in
Nonth foot-days | Maximum Mininum Mean acre—fest
October. ... ..o e e
November. . . .
December... ... ... . ...
11,010
13,130
4,920
1,720
654
1ve
841
The POT1oG.iccescaner e rnnronennnns - - - L 32,450

# Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Mar. 16-24. Backwater from beaver dam Sept. 8-30.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Tamarac River near Stephen, Minn.
Location.- Chain gage, lat. 48°29'30", long. 96°957'20", 1n W% sec. 23, T. 158 N., R.
., on bridge 6% miles northwest of Stephen.
Records available.- March to September 1945 (discontinued).
Extremes.- Maximm discharge observed during period, 827 second-feet Mar. 29 (gage height,
4.39 feet); minimum observed, 0.1 second-foot Aug. 29 (gage helght, 4.04 feet,
backwater from beaver dam).

Remarks.- Records good except those for periods of ice effect or backwater from beaver
am, which are fair. Gage read twice daily.

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 - 554 46 9.5 15 1.8
2 - 470 104 a2 9.0 11 1.5
3 - 386 109 42 8.5 8.5 2.0
4 - 305 127 48| 11 8.0 .8
5 - 233 153 63 24 6.5 .5
6 - 177 177 63| 22 5.8 .5
7 - 146 139 59 20 5.0 .5
8 - 127 133 46| 18 4.0 3.0
9 - 115 109 40| 7 3.5 3.5
10 - 99 99 34| 13 2.0 4.0
11 - 139 94 29| 11 1.8 8.0
12 - 253 89 27| 1o 1.8 13
13 - 374 71 24 9.0 2.0 30
14 - 422 75 25 5.0 2.0 28
15 - 482 75 20 4.6 1.7 26
16 - 482 71 18 4.2 1.8 24
17 - 458 7 18 4.2 1.7 22
18 - 410 71 17 4,0 1.6 13
19 340 305 59 18 7.5 2.0 9.5
20 340 243 46 16 7.0 2.4 19
21 #0340 186 a2 14 6.0 2.2 1
22 b320 146 46 20 6.0 1.8 24
23 300 121 42 16 6.0 1.7 40
24 273 115 52 13 6.0 1.6 30
25 213 121 48 13 5.5 1.6 30
26 374 133 48 12 8,0 1.8 34
27 645 127 79 12| 22 1.6 36
28 788 121 63 1| 24 1.4 34
29 827 108 56 1| 24 1.2 34
30 749 71 48 10| =22 1.0 32
31 845 - 46 - 19 2.4 -
Second- Runoff in
Month footdays | Meximuw | Minimum Mean aore-fest
February. . - - - - -
March 19-3 6,154 827 213 473 12,210
April... 7,430 554 71 248 14,740
May. 2,526 177 42 81.6 5,010
June 8 63 10 27.5 1,640
July. 367.0 24 4.0 11.8 728
August.... - . Ceeaes 106.4 15 1.0 3.43 211
September......... ..., 537.6 40 .5 17.9 1,070
The DPeriofeseceosass n nreennnnerunnnnnns - - - - 35,610

* Winter dlscharge measurement made on this day.

b Stage-dlscharge relation affected by ice.

Note.- Backwater from beaver dam June 27 to Sept. 30.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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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. 1% and 16, T,
., R. 56 W., at highway bridge, half a mile upstream from small stream and
4% miles northwest of town of Park River,

Drainage area.- 255 square miles,
Records avallable.- March 1940 to September 1945,

Extremes.- Maximum daily discharge during year, 581 second-feet Mar. 13; maximum gage
eTeht observed, 6.04 feet Mar. 13 (backwater from ice); minimum discharge, 0.1
second-foot on many days in Jarnuary, July, August, and éeptember.
19040-46: Maximum discharge observed, 1,650 second-feet Apr. 10, 1941 (gage
helght, 8.80 feet); no flow during several months of most years.

Remarks.- Records good except those for periods of backwater from beaver dam, which are
poor. Gage read once or twice daily.

Discharge, in seccnd-feet, water year October 1944 to September 1945

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

1 0.6 0.2 56 13 15 6.1 0.4 0.2

2 5 .2 44 18 17 6.1 4 .2

3 .5 4 0.5 #.2 37| 15 5.7 4 .2

4 .4 37 1s 12 6.1 4 2

5 <4 #4.1 37 15 11 5.7 4 2

6 3 N -3 -2 32 14 9.5 5,3 4 2

7 3 .2 25 15 9.1 4.9 3 .2

8 .2 4 4.1 26 13 2.5 4.9 3 2

9 «2] .1 26 12 7.8 4.9 3 2

IOH 1.0 22 12 7.0 2.6 3 .2

11 2 H 92 21 12 7.0 1.0 3 .2

12 2 231 26 11 7.8 1.0 2 2

13 4 581 23 11 7.8 1.9 2 2

14 [} 453 23 11 2.1 2.6 -2 .2

15 .2 8 283 30 10 9.5 3.0 .2 2

3 2 0.2

16 7 181 28 9.5 6.1 3.8 .2 .2

17 [} 211 26 7.4 6.6 1.7 2 o1

18 [ 198 24 6.1 5.7 1.5 .2 2

19 5 152 18 8.2 3.6 1.5 .2 .2

20 5 147 15 9.1 2.4 1.4 .2 2

21 167 12 7.8 2.0 1.1 .2 .1

22 #120 15 8.2 1.2 .2 .2 -1

23 2 127 14 10 1.1 .1 2 .1

24 89 13 9.5 1.5 .1 .2 <1

25 103 14 8.2 2,0 -1 -2 .1

5

26 -5 244 13l u 2.0 .2 1 .1

*3 405 | 12 1.5 .2 5t 1

28 411 11 9.5 3.0 .2 .1 .1

29 1 - | 284 11 9.1 3.6 .3 .1 1

30 - 129 13 10 €.1 .3 .1 1

31 - 92 - 11 - 3 .1 -

Second- 3 Runcff in

Month foot—days Maxisum Minimum Mean acre-feet
OGEODOT. . .\t 11.1 0.6 0.2 0.36 22
November.............. it ie e e 111 8 1 3.7 220
December............ ... ... iiiiiiiiinnnnnnn 86.1 4.1 1 2.78 171
Calendar year 1944 ...................... 1,737.7 7o [ 4,75 3,440
January.......... e e 8.5 +5 .1 .27 17
February........... ...t 5. .2 .2 .20 11
March......... ...l e 4,772.8 581 .2 154 9,470
April. ... .o e 703 56 11 23.4 1,390
MaY. .. e s 354.6 18 6,1 11.4 703
JUne. ... . e 202.5 17 1.1 6.75 402
JULY . e e e 74.8 6.1 .1 2.41 148
August...... e e 7.0 4 <1 2.26] 14

September........... ... 4.9 2 o1 1.63| 9.7
Water year 1944-45 ....... ............... 6,341.9 581 .1 17.4 | 12,580

# Winter discharge measurement made on this day.

Note.- Backwater from beaver dam Oct. 1 to Mar. 14, July 23 to Sept. 30 (stage-discharge relation
affected by lce Dec. 1 to Mar. 14; no gage-height record Oct. 1-8, 10-12, 14-18, July 30 to Aug. 2,,
Aug. 25 to Sept. 2, Sept. 8, 12, 13); discharge computed on basls of avallable gage-helght record,
6 discharge measurements, weather records, and records for Park River at Grafton.

Time basis: Centrsl war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.

To convert war time to standard time, subtract 1 hour.
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Park River at Grafton, N. Dak.

Location.- Staff ga%e and rubble masonry control dam, lat. 48°25', long. 97°24', In
3Nz sec. 18, T. 157 N., R. 52 V., at Grafton.
Dralnage area.- 753 square miles.

Records avallable.- April 1931 to September 1945 (incomplete prior to 1937).

Extremes.- Maximum discharge observed during year, 1,180 second-feet Mar. 16 (gage
elght, 10.88 feet, backwater from ice); minimum, 0.1 second-foot on several days
March, August, September.

in

1931-45: Maximum discharge observed, 4,310 second-feet Apr. 6, 1942 (gage height,

15.46 feet, from floodmark); no flow at times.

Remarks.~ Records falr except those for periods of 1ce effect, backwater from debris, or

no gage-helght record, which are poor. Gage read once or twice daily.

Discharge, in second-feet, water year October 1944 to September 1945

Day} Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 4.0 0.5 29 0.3 0.2 0.3 536 75 54 20 1.3 0.1
2 3.0 .9 26 3 .2 #.3 457 72 52 a7 1.3 1
3 2.5 1.3 22 .3 #.2 .3 368 72 50 16 1.1 .2
4 1.9 1.3 18 .3 .2 d.2 265 68 45 15 1.1 .2
5 1.3 1.6 18 .3 .2 .1 160 64 44 14 1.1 .2
6 .9 1.6 14 *.3 .2 .3 133 60 40 13 1.1 .x
7 .7 1.6 13 .3 .2 .5 133 60 38 12 1.3 .2
8 .6 1.6 11 .3 .2 .3 128 60 34 9.4 .6 .3
9 .4 1.6 10 .3 .2 1.1 122 57 d34 7.7 2.2 .7
10 .4 1.9 9.4 .3 .2 1.6 128 54 433 .7 1.9 1.3
11 .4 2.2 7.7 -3 -2 1.1 133 50 a3z 7.0 1.6 .9
12 .4 3.0 7.0 .3 .2 7.7 133 46 430 7.0 1.3 .9
13 -4 4.0 5.7 -5 -2| 128 128 54 29 6.3 1.9 1.3
14 -4 5.7 5.1 3 «2( 801 106 50 28 6.3 1.6 1.3
15 .4 7.7 4.0 .3 .2 1,080 101 54 25 5.7 1.3 7
16 .5 10 3.5 3 .211,130 83 50 25 5.7 1.3 -6
17 .5 12 2.8 -3 .211,140 9 46 25 5.7 .9 .9
18 .5 16 2.2 .3 . 949 74 44 25 5.1 .7 1.3
19 .5 18 1.9 .3 .2 640 72 46 25 4.5 -5 1.3
20 .5 22 1.6 3 .2 377 68 46 25 4.5 .4 1.6
21 .5 25 1.3 .2 .3| 385 64 44 25 4.5 .3 1.3
22 .5 29 1.1 .2 .3 377 54 46 26 4.0 -2 .7
23 -7 30 .9 .2 .3 335 52 50 26 4.0 .2 .6
24 .5 33 7 .2 3 303 68 57 26 4.0 .1 .4
25 .5 34 .7 .2 3] 323 64 64 25 4.0 .1 .3
26 .5 35 .6 .2 3| 398 60 60 25 4.0 .2 .2
27 .5 35 6 2 3 569 60 68 25 3.5 .2 .1
28 .5 35 .6 .2 .3| 950 68 64 32 3.0 .1 .1
29 .5 34 .5 .2 - 11,120 68 60 22 3.0 .1 .2
30 .5 32 .5 .2 - | 1,020 64 60 21 2.2 .1 .2
31 .5 - 4 .2 - 891 - 57 - 1.6 o1 -
Second~ 5 Runoff in
Month foot—days Maximum Minimum Mean acre-fest
OctOber. .. ... ... ..ot 25.9 4.0 0.4 0.84 51
November................ciiiiioiinneninanann 436.5 35 .5 14.6 866
Deoember. . ........ ... .. i 216.6 29 .4 6.99 430
Calendar year 1944 .............cc.uo.unn. 5,047.9 494 o 13.8 10,020
8 L 8 o 8.2 3 .2 .26 16
February............i ittt iinnaaaann 6. .3 .2 .23 13
March........ ... .. ... . . il 12,709.8 1,140 <1 410 25,210
April. . ... 4,029 5! 52 134 7,990
May. . ..o 1,758 75 44 56.7 3,490
JUDE. ..ot e 945 54 21 31.5 1,870
JULY. e e 227.4 20 1.6 7.34 451
AUBUSt. ... .. e, 26.2 2.2 -1 -85 52
September ... ............... e e 18.3 1.6 .1 61 36
Water year 1044-45 ...................... 20,407.3 1,140 -1 55.9 40,480

# Winter discharge measurement made on thils day.

d Doubtful gage-helght record; discharge Interpolated.

Note.- Stage-discharge relatlion affected by lce Nov. 28 to Mar. 2, Mar. 13-18. Backwater from
debrls Cct. 1 to Nov. 27, June 2 to Sept. 30. No gage-height record Oct. 3, 26, Jan. 1-5, Jan, 7
to Feb. 2, Feb. 4 to Mar. 1, Mar. 3; discharge comruted on basis of weather records, engineer's
notes, and records for South Branch Park River near Park River.

Time basis: Central war time uo to 2 a.m., Sevt. 30, 1945; central standard tlme thereafter,
To convert war time to standard time, subtract 1 hour.
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Two Rivers below Hallock, Minn,

Location.- Chain gage, lat. 48°46'50", long. 97°02'25", in NE%SE% sec, 7, T. 161 N., R.
4 miles west of Hallock and § miles upstream from North Branch Two Rivers,
Records available.- March to September 1945.
Extremes .- PExImum dlscharge observed during period, 856 second-feet Mar. 28; maximm gage
elght observed, 13,60 feet Apr. 2 (backwater from Red River of the Nor'thf; minirmm
discharge observed 0.7 second-foot Aug. 30 (gage height, 2.0l feet).
Remarks.- Records good except those for perlods of ice efrect backwater from Red River of
¢ North, or backwater from leaves, which are fair. Gage "read twice daily.

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb Mar. Apr. May June July Aug. Sept.
1 - 750 400 96 34 10 12
2 - 600 409 s8| 40 8.6 5.0
3 - 600 436 8L| 46 7.1 3.3
4 - 500 472 4s 7.0 2.2
5 - 400 500 104 46 7.4 1.7
6 - 360 490 112! 40 6.6 1.6
7 - 300 463 96, 34 5.8 1.3
8 - 280 409 78| 28 5.2 22
9 - 260 364 68| 26 5.4 184
10 - 240 337 59| =22 48| 229
11 - 260 319 48l 19 4.7 193
12 - 280 310 a6 17 4.5 96
ﬁ - 380 319 36| 15 6.2 65
: - 500 328 46 14 11 53
1 - 560 328 48| 12 8.0 48
16 - 600 319 48| 18 3.9 43
17 - 620 292 50| 18 2.8 43
18 - 630 256 53| 14 2.5 50
19 360 620 220 53| 13 2.3 59
20 b380 600 193 53| 12 2.2 18
21 440 550 175 48/ 11 2.0 43
22 500 490 148 43 11 2.0 40
23 #b550 454 71 40 10 1.8 53
24 b550 427 53 46 9.3 1.5 65
25 540 427 7 46 9.5 1.3 78
26 590 409 84 40 18 1.2 96
27 9 409 104 38 20 1.3 139
28 856 391 121 36| 22 1.2| 139
gg 854 391 121 36| 19 .9| c130
31 800 391 112 36 15 1.8( c123
800 - 100 - 12 18 -
Month g:i‘_’ﬁ;s Maximum Minimum Mean Egnr:-rgsg?.
Oetober. ... ... .. ... .. ...
November. . . .
December

7,979 856 360 614 15,830

13,679 750 240 456 27,130

8,324 5001 53 269 16,510

1,756 112 36 58,5 3,480

672.8 48| 9.3 21.7 1,330

149.0 18| .9 4.81 296

2,066.1 229 1.3 68,9 4,100

The PErioQa.csescansresveeenrnuueanneensns - - - - 68,680

# Winter dlscharge measurement made on this day.

b Stage-dlscharge relation affected by ice.

¢ Backwater from leaves.

Note.- Backwater from Red River of the North Mar. 30 to Apr. 13.

Time basls: Central war time up to 2 a.m., Sept. 30, 1945; céntral standard time thereafter.
To convert war time to standard time, subtract 1 hour.

Bronson Lake near Lake Bronson, Minn.

Location.~ 8taff gage, lat. 48°44' long. 96°38', In sec. 32, T. 161 N., R, 46 W., on
abutment of concrete dam, 1% mles southeast of town of Lake Bronson, Datum of gage is
953,18 feet above mean sea level, adjustment of 1912 (levels by Minnesota Department of
Conservation).

Records avallable.- Pebruary 1938 to September 1945 (fragmentary).

Extremes.- 1036-45: Maximum gage height observed, 19.90 feet Apr 17, 1941, Apr, 2, 1942,
Jime 14, 1944; minimum observed, 2.50 feet Feb. 27 to Mar, 4, 19

Remarks.- Pool level artificially regulated by concrete dam (identiﬂcation number 11-2)

WItH twelve H-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 of

aa‘fer Resources and Engineering,

Gage height, in feet, 1944-45

Oct. 31 18.90 Apr. 30 18.70 July 31 19.10
Nov. 26 18,94 May 31 19.40 Aug. 31 18.85
Apr. 1 19.20 June 30 19.156 Sept.30 18,80

Note.- Readings other than those shown above were made.

796028 O - 48 - 7
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South Branch Two Rivers at lLake Bronson, Minn.

Locatlon.- Chaln gage, lat. 48°44', long. 96°40', in SEZSE% sec. 25, T. 161 M., R. 47 W.,
a quarter of a mlle southwest of town of Lake Bronson and 2 miles downstream from dam
at outlet of Bronson Lake. Datum of gage 1s 930.46 feet above mean sea level, adjust-
ment of 1628 by Geodetic Survey of Canada.

Drainage area,- 444 square miles,

Records avallable.- September 1928 to September 1837, April 1941 to September 1945
~ (Incomplete), -

Extremes.- Maximum discharge observed during year, 670 second-feet Apr. 16 (gage height,
R eet); minimum observed, 2.0 second-feet éept. 2 (gage height, 1.02 feet). -
1928-37, 1941-45: Maximum discharge observed, 2,210 second-feet Apr. 1, 1942
(gage height, 10.05 feet); no flow at times during 1937 and 1941,

Remarks.- Records good except those for periods of ice effect, backwater from debrls, or

no gage—height record, which are falr. Gage read once daily. Flow partly regulated
by Bronson Lake (usable capacity, about 7,000 acre-feet).

Rating tables, water year 1944-45, except periods of 1ce effect or backwater from debris
(gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 6 Mar. 7 to Sept. 30
1.3 2.4 1.8 21 1.0 1.8 1.5 8.8 3.0 16€
1.4 5.4 1.9 26 1.1 2.6 1.7 20 4.0 B354
1.5 8.9 2.0 33 1.2 3.4 2.0 36 5.0 670
1.6 13 2.1 40 1.3 4.4 2.2 B2
1.7 16 1.4 6.2 2.5 90

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6.8 3.0 24 - 565 294 72 37 12 2.4
2 6.1 4.0 24 - 565 294 62 45 12 2.0
3 7.5 4.4 19 - 565 354 74 39 9.8 2.1
4 7.5 5.5 19 - 429 374 97 34 8.2 6.9
5 9.6 18 16 - 374 399 104 29 15 15
6 9.8 25 16 - 334 334 s7 24 11 7.2
7 19 17 16 #2.8 294 314 69 21 13 7.2
8 15 1 15 2.7 256 204 54 15 13 16
9 13 13 15 2.6 229 256 38 15 11 13
10 12 12 15 2.6 211 238 24 9.8 15 2
11 9.6 12 14 4.0 220 229 27 8.2 13 42
12 9.0 12 5.0 354 229 29 8.2 15 57
13 8.0 12 12 48 495 256 33 7.7 15 126
14 8.0 30 76 565 256 34 8.2 17 34
15 7.5 31 184 635 238 42 7.7 15 32
16 7.0l 32 10 314 670 | 229 15 8.2l 13 32
17 5.5 34 354 635 103 42 8.2 15 29
18 4.2 34 %8.0 274 635 175 39 7.7 5.8 29
19 4.0 36 9.0 220 600 142 37 7.7 6.7 27
20 3.6 38 9.0 294 460 134 34 7.7 11 29
21 3.6 36 8.5 354 399 118 29 6.7 4.1 34
22 3.2 36 8.0 14.7 374 374 13 35 6.7, 6.7 48
23 3.2 32 8.0 #374 354 32 39 17 3.4 72
24 3.0 30 8.0 374 354 62 33 21 2.8| 20
25 3.0 30 7.0 334 334 s0 29 18 2.9 104
26 3.0 28 7.0 374 354 87 26 21 12 150
27 3.0 25 6.5 399 334 111 22 21 7.4 134
28 2.8 28 6.0 429 314 126 22 18 3.1 134
29 3.0 28 6.0 530 314 a7 24 9.8 2.4 126
30 3.0 26 6.0 565 314 85 18 8.2 2.1 118
31 3.0 - 3.2 600 - 80 - 7.2 4.3 -
ong— Runoff in
Month rggg—:gys Maxioum | Minimum Mean acre-feot
0CtObOr. .t 206.3 19 2.8 6.65 409
November...............cuvvuenn... e 688.9 38 3.0 23.0 1,370
December. . ... i 359.2 24 3.2 11.6 e
6,490.7 600 2.6 260 12,870
12,536 670 211 418 24,860
6,123 399 13 198 12,140
1,320 104 15 44.0 2,620
N 502.9| 45 6.7 16.2 997
August............ 293.7 17 2.1 9.47 583
September............ ... i 1,544.8: 150 2.0 51.5 3,060
Water year = ........ ... ..ieiiea.. - - - - -

# Winter discharge measurement made on this day.

1 Result of discharge measurement.

Note.- Stage-discharge relation affected by ice Nov. 16 to Dec. 31, Mar. 7-12 (no gage-helght
record Dec. 12-17, Mar. 8; discharge interpolated). Backwater from debris Oct. 12 to Nov. 5.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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North Branch Two Rivers near Lancaster, Mimn.

Location.- Staff gage, lat. 48°53'21", long. 96°40'0l1", in NWi sec. 6, T. 162 N., R. 46
., 8 miles northeast of Lancaster. Datum of gage 1s 983.69 feet above mean sea level,
adjustment of 1912 (levels by Corps of Englneers, U. S. Army).

Dralnage area.- 32 square miles.
Records available.-~ April 1929 to September 1938, April 1941 to September 1945.
Average discharge.- 12 years (1929-37; 1941-45), 4.81 second-feset.

Extremes.- Maximum discharge observed during year, 114 second-reet Mar. 27 (gage height,
2.78 feet); no flow for several periods.
1929~38, 1941-45: Maximum discharge observed, 290 second-feet Sept. 25, 1941; no
flow for several months each year. B
Remarks.- Records good except those for periods of ice effect or backwater from debris,
and those below 10 second-feet, which are fair. Gage read once daily.

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 0.4 0.4 1.2 [o] 48 50 3.6 2.3 (o]
2 -4 .6 1.1 0 40 70 4.8 -5 0
3 4 o7 1.1 [} 34 70 3.6 -4 0
4 4 -7 1.1 [+ 28 66 3.2 1.4 [
5 o4 7 1.0 o 0 26 63 2.6 4 o
6 1.2 1.0 .9 ? 0 24 60 2.4 27 (o]
T 1.7 1.3 .8 [} 22 53 2.2 4 o
8 1.5 3.2 -6 ) 20 50 2.0 -4 )
9 1.3 4.7 -5 4] 19 48 2.0 .4 .4

10 1.1 4.0 4 [o] 18 45 2.0 .2 l.4

11 1.1 3.8 -4 1] 32 42 2.2 .9 3.0

12 1.0 3.8 -4 [ 50 48 4.2 1.5 4.2

13 1.0 5.6 .3 o 49 46 4.8 »8 4,7

14 1.0 12 -4 .2 46 44 3.6 1.0 8.7

15 .9 27 4 1.0 44 36 3.2 -4 4.6

16 .9 27 4 3 40 30 3.0 .8 .9

17 .7 24 -4 15 36 24 2.2 .8 2.5

18 7 20 #.4 30 31 20 1.0 4 5.1

19 6 18 .2 ? 1 50 31 17 2.0 6 5.4

20 .8 16 .2 60 29 20 2.3 -4 9.8

21 .5 14 .1 56 29 16 1.5 o4 2.8

-5 12 1] 46 33 13 1.3 -3 2.5

23 .4 10 o] 40 38 11 7 ] 2.5

24 .4 1 o 32 35 9.5 .6 ] 2.3

25 -4 13 4] 30 35 8.0 .2 [} 2.3

26 -4 9.0 [ 50 33 7.5 .2 [+ 4.6

27 4 8.4 [ 104 31 6.5 2 (o] 2.9

28 -4 4.4 0 104 36 5.5 1.0 o] 2.5

29 -4 2.6 o o] 90 50 4.5 2.5 0 2.0

30 4 1.1 Q 786 50 4.0 2.5 o 2.0

31 -4 - o 60 - 3.0 - o -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet
Ootober..............vuvinn, paas Caene 21.9 1.7 0.4 0.71 43
November. . . . . 2568.0 27 -4 8.60 512
DEORMDBI. . .\t 12.3 1.2 [ .40 24
1,894.7 174 0 5.18 3,753

1.6 .1 o .05 3.2
) 0
846.2 104 0 27.3 1,680
1,036 50 18 34.5 2,080
990.5 70 3.0 |- 32.0 1,960
67.6 4.8 .2 2.25 134
15.4 2.3 [o] -850 31
(2] 0 [o] 0 ]
77.1 9.8 o 2.57 153

Water year 1944-45 ...................... 3,325.6 104 [ 9.11 8,500.2

# Winter discharge measurement made on this day.

Note.- No gage-height record Dec. 29 to Mar. 21, July 24 to Sept. 7; dlscharge estimated. Btage-
discharge relation affected by ice Nov. 17 to Dec. 28. Backwater from debris Oct. 20 to Nov. 6,
Mer, 22-26, Mar. 31 to Apr. 11, Apr. 14-16, May 11 to June 27.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.

To convert war time to standard time, subtract 1 hour.
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North Branch Two Rivers near Northcote, Minn.

Location.- Staff gage, lat. 48°49'06", long. 97°03'11", in NE{Nwi sec. 31, T. 162 N., R.
9 W., at highway bridge 3 miles southwest of Northcote and 3.8 miles (revised) up-
stream from mouth., Datum of gage is 769.03 feet above mean sea level, adjustment of

1912 (levels by Corps of Engineers, U. S. Army).
Drainage area.- 386 square miles.

Records avallable.~ March 1941 to September 1942, March to September 1945.

Extremes.- Maximum dally discharge during period, 600 second-feet Mar. 28, 29; maximm
gage height observed, 13.51 feet Apr. 2 (backwater from Red River of the North); no

flow at times.

1941-42, 1945: Maximm dally discharge, 1,700 second-feet Apr. 2, 1942; maximum
gage helght observed, 14.71 feet Apr. 2, 1942 (backwater from ice); no flow at times.

Remarks.- Records good except those for periods of lce effect, backwater from Red River
of the North, backwater from beaver dam, or no gage-height record, which are fair.

Discharge, in second-feet, water year October 1944 to September 1945

Dayl Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0 500 202 % 20 7.1 0
2 [ 480 327 71 19 6.0 o
3 o 460 343 62 21 5.0 0
4 0 440 351 57 18 4.0 0
5 0 420 383| 52 17 3.4 o
g [¢] 400 391 52 17 2.4 [¢]
7 0 380 383 52 16 1.7 o
8 o 360 367 48 16 1.0 4.8
9 0 320 351 43 16 .6 6.0

1o 0 300 327| 38 17 .2| 306
11 alo 280 320| 36 19 1| ssl
1 890 260 306 32 19 0 257
13 a225 260 209 32 21 0 166
14 #b400 280 292{ 30 23 0 110
15 b420 250 292 30 24 0 100
16 b440 260 286 28 26 0 95
17 b440 260 257 28 28 0 85
18 b440 260 243 25 43 0 70
19 455 240 243 24 45 0 65
20 465 240 216 22 38 o 65
21 471 240 208| 26 34 0 70
22 503 260 187 28 a26 0 75
23 511 260 180 26 19 0 80
24 503 260 159 18 18 0 90
25 495 240 145 16 15 o 95
26 527 250 11| 18 14 o 90
27 560 240 117| 13 15 0 80
28 600 220 110 10 12 [} 70
29 600 240 104 9.2f 11 0 70
30 550 264 92 8.2| 11 o 65
31 550 - 80 - 9.4 o -
Second— Runoff in

Mcnth foot—days Maximum Minimum Mean acre—feet

9,835 600 0 298 18,320

9,154 500 220 305 18,160

7,780 391 80 251 15,430

1,005.4 74 8.2 33,5 1,990

647.4 45 9.4 20.9 1,280

31.5 7.1 0 1,02 62

2,465.8 351 0 82.2 4,890

The POTLOe e e ssanar s crrmrnnnennnnnsennnan - - - - 60,130

# Winter dlscharge measurement made on this day.

a No gage-helght record; discharge computed on basis of weather records and records for other

statlons in same basin.

b Stage-dlscharge relatlon affected by ice.

Note.- Backwater from Red River of the North Mar. 27 to Apr. 29.
Aug. 2-13, Aug. 23 to Sept. 9, Sept. 14-30.

Backwater from beaver dam

Time besis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.

To convert war time to standard time, subtract 1 hour.
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State ditch 85 near Lancaster, Minn.

Location.- Staff gage, lat. 48°52'02", long. 96°40'01l", in southwest corner of sec. 6, T.
.y R. 46 W., 7 miles northeast of Lancaster., f)atum of page 15 996,14 feet above
mean sea level, datum of 1929 (levels by Corps of Engineers, U. S. Army).

Drainage area.~ 95 square miles,
Records available,.~ April 1929 to September 1938, March 1942 to September 1945,

Average discharge.~ 12 years (1929-38, 1942-45), 9.49 sécond-feet.

Extremes.- Maximum discharge observed during year, 180 second-feet May 3-5; maximum gage
eIght nheoerved, 4,50 feet May 3; no flow on many days.
1029~38, 1942-45: Maximum d1scharge 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 fair. Gage read once daily.

Ratin? tables, water year 1944-45, except period of ice effect
gage helght, in feet, and dlscharge, in second-feet)

Oct. 1 to Mar. 21 Mar. 22 to Sept. 30
0.2 o] 1.0 8.0 2.8 74 0.2 0.2 0.7 4.2 2.3 48
3 2 1.2 12 3.2 94 ] .8 .9 7.0 3.0 5
-4 -6 l.4 18 5.6 118 4 1.4 1.1 10 3.8 119
-5 1.2 1.7 27 4.0 143 <5 2.2 1.3 15 4.5 180
6 2.1 2.0 38 -6 3.1 1.7 27
-8 4.6 2.4 54
Discharge, in second-feet, water ysar October 1944 to September 1945
Day|] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug FSept .
1 0.8 0.4 0.2 o] 113 157 24 3.0 o
2 -7 3 .2 [} 107 168 24 2.2 a0.2 o]
3 -7 2 .1 o] 101 180 34 2.2 [+]
4 o7 .1 -1 [¢] 95 180 19 2.2 0
5 .8 <1 1 [0} 95 180 16 1.8 o
a.l
6 1.2 .1 [o] o] 95 168 13 1.7 [o]
7 2.1 6 0 [o] 95 168 12 1.4 [o]
8 2.1 2.8 [o] o] 95 157 10 1.0 o] a.d
9 2.3 5.9 [ 0 95 149 9.3 .9 o] 4.2
10 2.1 6.4 [o] o 95 149 8.0 -8 [¢] 8.4
11 2.1 5.9 [o] 0 119 149 7.3 1.2 0 12
12 2.0 5.4 [o] (o] 149 149 9.6 1.4 o] 15
13 1.6 5.6 [¢] [s] 149 149 8.9 1.0 [o] 15
14 1.2 9.8 o a2.0 149 149 746 -8 [+ 15
15 l.2 30 o alo 149 133 6.4 -8 (o] 15
16 1.2 38 [o] a20 141 133 5.6 .8 0 15
1 10| =29 0 a35 133 119 a7 .8 0 15
.18 8 24 #0Q 8100 119 113 4.0 8 o] 15
19 -8 18 4] al30 126 107 6.7 1.1 [¢] 13
20 6| 13 Q 2120 126 101 6.4 .8 o 15
21 6 9.5 [¢] allo 133 95 4.7 8 [+ 15
22 6 8.0 ] 101 141 84 3.9 -6 (o] 16
23 .8 7.0 ] g4 141 75 2.7 .6 0 16
24 -7 6.0 [+ 75 141 7 2.2 [¢] 16
25 -6 5.0 o 67 14 59 1.7 [o] 16
a.4
26 .6 2.6 [ 107 141 52 1.4 0 16
2 5 1.6 o] 157 133 48 1.4 [} 17
28 5 -7 [¢] 157 133 41 2.0 (o] 17
29 Y] -3 [¢] 168 149 36 3.1 0 17
30 .5 .2 0 14 157 30 2.9 a.2 0 17
3 e - [+ 126 - 24 - [ -
Seoond- 5 Runoff in
Month foot—days Maximum Minimum Mean acre-fost
32.3 2.3 0.4 1.04 64
236.5 38 .1 7.88 469
December. o7 -2 [ .02 1.4
Calendar year 1944 ...... et teeacaiaen 4,586.4 170 [o] 12.5 9,100
o o] [o]
o]
0 55.2 3,590
95 125 7,
24 115 7,080
1.4 8.42 501
o - 1.01 62
August. ... . B R [o] <03 2.0
SeptemMDOT. . ...t 320.9 17 4] 10.7 636
WAlor YOATr 1944-45 ...............c...... 9,910.2 180 o 27.2 19,660

# Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of weather records, or interpolated.

Note.- Stage-discharge relation affected by ice Nov. 2-8, Nov. 20, Dec. 7.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thersafter.
To convert war time to standard time, subtract 1 hour.
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Pembina River near Manitou, Manltoba

Location.- Chain gage, lat. 49°08'50", long. $8°33'30", on brldge near Lea's farm, 9 miles
South of Manitou. ’ i ’

Dralnage area.- 2,060 square miles.

ecoras available.- October 1920 to September 1945 (incomplete) in reports of Geological
urvey. April 1921 to September 1945 in reports of Dominlon Water and Power Bureau, De-
partment of Mines and Resources, Canada.

Extremes.- Maximum discharge observed during period March to September, 1,480 second-feet
ar. o7 (gage height, 09,05 feet); minlmum observed, 54 second-feet Sept. 28-30 (gage
heirht, ©0.75 feet),

1021-45: !Maximum discharge observed, 1,620 second-feet Apr. 19, 1923, from rating

curve extended above 560 second-feet; no flow on many days in 1034, 16837, 1039-41.

Remarks.- Records good. Gage read once daily.

C'ooEer'ation.- Records furnished by Dominion Water and Power Bureau, Department of Mines and
esources, Canada.

Rating table, March to September, 1945 (gege helght,
in feet, and dlscharge, in second-feet)

90.7 51 96.0 620
glL.o 71 98.0 1,130
92,0 151 99.2 1,530
94.0 331
Discharge, in second-feet, water year October 1944 to September 1945
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 743 710 366 216 131 71
2 - 725 700 348 215 123 69
3 - 700 684 341 215 120 67
4 - 708 676 334 198 118 64
5 - 738 658 326 197 120 61
6 - 783 646 319 188 120 61
T - 813 632 309 183 120 64
8 - 850 618 305 180 114 65
9 - 885 606 305 174 109 74
10 - 908 893 296 173 105 81
11 . - 930 589 297 169 106 79
12 - 945 569 305 163 105 73
13 - 959 560 314 161 103 7L
14 - 980 542 308 154 101 67
15 - 980 526 303 155 96 65
16 - 977 810 291 242 93 64
17 - 974 495 287 480 o1 61
18 - 971 Evid 272 354 89 61
19 - 935 451 2569 291 87 59
20 - 908 450 250 258 85 61
21 - 885 449 238 211 83 63
22 - 863 437 228 192 82 61
23 - 855 430 220 177 78 60
24 472 855 422 215 164 75 58
25 584 833 414 207 153 73 87
26 813 8lo 430 201 159 75 57
27 1,480 788 418 192 156 73 57
28 1,300 768 403 197 153 71 54
29 1,080 738 394 210 148 70 54
30 875 728 384 216 141 70 54
31 . 810 - 383 - 136 75 -
Per Runoff
Second- s s
Month 1] Minimi Mean square
ont foot-days | Maximum o Zne Inches | Acre-feet
October ............
November ...
December

Calendar year .........

7,414 1,480 472 927 0.45 0.13 14,710

25,535 980 700 851 .41 .46 50,650

16,256 710 383 524 .25 .29 32,240

8,259 366 192 275 .13 .15 16,380

6,156 480 136 199 .10 .12 12,210

2,961 131 70 95.5 «05 .06 5,870

1,913 81 54 63.8 .03 .03 3,790

The pariod.eesserce.: ..oounn - - - - - - 135,800

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



RED RIVER OF THE NORTH BASIN 93

Permbina River near Walhalla, N. Lak.

Locatlon.- Water-stage ,recorder, lat. 48°53'32", long. 97°59'09", in SE%SW% sec. 35, T.
163 N., R. 67 W., 1% miles downstream from Little Pembina River and 3% miles southwest
of Walhalla.

Drainage area.- 3,020 square miles.

Records available.- October 1939 to September 1945.

Extremes.- Maximum discharge during year, 3,020 second-feet Mar. 26 (gage helght, 9.20
seet ;2rrr711nmlm daily, 32 second-feet Mar. 4-10; minimm gage height, 2.36 feet
ept . .
1939-45: 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
part of some years.

Remarks.- Records good except those for periods of ice effect or no gage-height record,
ch are fair.

Rating table, water year 1944-45, except period
of ice effect (gage height, In feet,
and discharge, in second-feet)

2.0 29 3.0 211
2.1 38 3.4 535
2.3 60 4.6 794
2.4 74 6.1 1,390
2.6 114 8.9 2,830

-Discharge, in seccnd-feet, water year Octcber 1944 tc September 1945

Day] Oct Nov. Deo. Jan, Feb.. Mar. Apr. May June July Aug. Sept.
1 242 130 80 48 45 35| 1,560 876 527 242 166 84
2 236 135 90 46 45 34| 1,230 899 515 239 156 80
3 231 132 1n10l 44 45 33| 1,050 888 496 245 149 78
4 228 123 110 4 45 32 954 864 477 246 151 76
5 217 130 120 40 45 #32 919 B4l 458 248 156 75
) 214 126 130 36 #45 32 892 821 439 236 156 73
7 208 126 #135 36 45 32 876 806 432 228 154 72
8 206 168 130 36 45 32 s88 782 420 217 144 84
9 203 168 126 #36 46 32 903 763 409 211 139 82
10 206 161 121 37 45 32 9207 751 398 203 137 97
n 201 163 116 37 44 53 942 767 390 201 135 95
12 195 178 110 57 46 308| 1,010 763 401 195 130 87
13 190 202 106 37 47| £1,030] 1,090 736 382 188 126 87
14 188 938 29 37 47| 1,050| 13,0850 712 379 180 123 87
15 183 481 97 37 46 884) 1,050 689 308 178 121 84
16 180 367 91 37 45 860| 1,050 669 308 190 119 82
17 178 318 87 38 42 840 1,050 650 394 190 112 80
18 173 251 84 37 41 833 1,040 630 379 190 108 86
19 168 239 87 40 39 728! 1,030 626 264 263 106 80
20 166 230 87 42 36 716 | 1,020 611 349 375 104 80
21 159 220 80 44 35 814| 1,020 501 328 349 101 80
22 156 215 73 46 35 876] 1,040 572 315 291 95 89
23 154 210 69 48 34 #845( 1,040 565 301 254 93 80
24 149 200 64 50 34 802| 1,000 561 285 228 91 76
25 144 190 60 50 34( 1,070 974 622 269 208 87 75
26 142 h168 58 48 34] 2,710 942 607 257 198 87 2
27 142 140 54 48 35| 2,780 934 580 263 214 86 70
28 142 110 52 48 36| 2,260 930 569 260 203 84 70
29 139 90 51 47 ~| 1,690 911 557 257 195 80 70
30 137 80 50 46 -] 1,680 880 542 248 183 80 70
31 135 - 50 45 ~[ 1,760 - 531 - 175 87 -
Second— Runoff in
Menth foct—days Maximum Minimum Mean acre—feet
Octcber.......... . AN 135 181 11,130
November. . .. . 80 213 12,670
Decenmber. ... 50 89.3 5,490
Calendar year 1944 ......... 93,674.8 1,190 1.2 256 185,800~
January. . 1,299 50 36 41.9 2,580
February 1,161 47 34 41.5 2,300
March. . 24,915 2,780 32 804 49,420
April.. 30,182 1,560 876 1,006 59,870
May. ... 21,441 899 531 692 553
June. .. 11,188 527 248 373 22,190
July... 6,963 375 175 225 13,810
August. .. . .. . . 3,663 166 80 118 7,270
September..................u.. . 2,401 o7 70 80.0 4,760
Water year 1944-45 ............. e e 117,982 2,780 32 323 234,000

# Winter discharge measurement made on this day.

f Computed on basls of partly estimated gage-helight record.

h Computed from cnce-daily tape-gage readings.

Note.- Stage-discharge relation affected by ice Nov. 18 to Mar. 22 (no gage-height record
Nev. 20-25, Nov. 27 tc Dec. 2, Dec. 4-6, Mar. 16-17).

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Pemblina River at Neche, N. Dak.

(International gagling station)

Location.- Water-stage recorder 60 feet upstream from concrete dam, lat. 48°58', long.

3567,

in sec. 31, T. 164 N., K. 53 W., in Neche.

Drainage area.- 3,080 square miles.
Records avalilable.~ May 1903 to Septerber 1915, April 1919 to September 1945,

Average discharge.- 26 years (1919-45), 127 second-feet.

Extremes.~ Maximum dlscharge during year, 2,440 second-feet Mar. 29 '(gage helght, 16.54

Feet); minimum daily, 36 second-fet Jan. 10

1903-15, 1919-45:
(gage helght, 20.9 feet); no flow at times during most years.

, 11.

Maximum discharge observed, 3,870 second-feet May 2, 1904

Remarks.~ Records excellent except those for period of ice effect, which are good, and
those for Mar. 15-24, which are poor.

Cooperation.-
Unite =

Discharge, in second-feet, water year October 1944 to September 1945

This statlon is one of the international gaging stations maintalned by the
tes under agreement with Canada.

Day| Oct. Nov. Dec. Jan. Feb. Mar Apr. May June July Aug. Sept.
1 274 150 71 53 51 42 1,730 933 597 297 204 111
2 266 147 87 51 51 41 1,700 918 592 285 194 108
3 259 147 106 48 51 *39 1,480 933 581 282 184 104
4 252 139 127 46 51 32 1,220 929 566 278 178 96
5 244 139 156 44 #51 39 1,060 214 545 282 i7e 94
6 241 147 #181 41 51 39 999 888 520 285 172 94
T 238 147 181 38 51 39 958 870 505 282 172 89
8 230 156 17e 39 49 38 926 856 494 270 17e 91
9 224 159 162 #38 49 38 918 837 484 263 168 94

10 220 187 150 36 49 39 929 812 474 248 159 101

11 8220 187 142 36 51 39 940 802 464 244 156 101

1 220 181 136 38 56 41 954 802 450 238 153 104

13 217 178 127 38 53 42 986 8o7 450 234 150 109

14 213 i 122 38 51 60 1,070 792 440 227 144 101

15 207 450 111 38 51 500 1,080 787 435 213 144 99

16 204 680 104 38 51 1,300 1,070 752 430 220 139 96

17 197 440 99 38 51 1,300 1,070 732 440 213 136 94

18 194 374 96 39 81 1,000 1,070 716 440 213 133 88

19 187 338 91 39 51 1,000 1,060 701 435 213 133 99

20 184 314 o1 41 51 1,000 1,060 696 416 217 127 96

21 181 293 89 42 51 1,000 1,060 685 402 285 122 94

22 178 282 87 42 51 1,100 1,050 664 387 352 118 94

23 175 266 79 42 46| #1,170 1,050 644 369 334 117 101

24 172 263 73 44 44 1,020 1,060 628 362 297 114 101

25 165 259 66 48 44 861 1,040 623 338 266 111 96

26 162 252 64 49 44 990 1,000 649 318 252 109 91

27 159 204 62 49 44 1,560 875 675 318 241 109 89

28 156 150 58 49 42 2,120 964 659 318 241 106 84

29 153 109 56 49 - 2,400 961 633 314 255 104 82

30 153 7 56 49 - 2,250 951 618 3085 224 101 79

31 153 - 54 49 - 1,820 - 607 - 217 111 -

Second- Runoff in

Month foot—days Maximum Minimum Mean acre-feet
6,298 274 153 203 12,490

7,012 680 77 234 13,910

3,256 181 54 105 6,460

95,707.4 1,200 2.6 261 189,800

1,329 53 36 42.9 2,640

1,387 56 42 49.5 2,750

22,966 2,400 38 741 45,550

32,391 1,730 918 1,080 64,250

23,542 933 607 759 46,690

13,179 597 305 439 26,140

7,968 352 213 257 15,800

4,413 204 101 142 8,750

2,892 111 79 96,4 5,740

Water year 1944-45 ...............cc0uuunn 126,633 2,400 36 347 251,200

# Winter discharge measurement made on this day.
a No gage-helght record; discharge interpolated.
Note.- Stage-discharge relation affected by lce Dec. 1 to Mar. 24.
Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard tlme, subtract 1 hour.

e _basis:
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Tongue Rlver at Cavaller, N. Dak.

Location.~ Wire-weight gage, lat., 48°48', long. 97°37', on line between NEi and SE3
sec. 4, T. 161 N., R, 54 W., on State Highway 5 in Cavalier., Datum of gage is
869,58 feet above mean sea level (levels by Corps of Engineers, U. S. Army).

Drainage area.~ 135 square miles,
Records available.- October 1938 to September 1945,

Extremes,- Maximum discharge observed during year, 934 second~feet Mar. 27; maximm gage
eIght observed, 12,05 feet Mar. 15 (1ce jam); minimum discharge observed, 1.8 sc.ond-
feet Aug, 28, Sept. 7 (gage helght, 1.19 feet).
1938-45: Maximum discharge observed, 960 second-feet Apr. 14, 1942; rmaximum gage
height observed, 12.33 feet Apr. 5, 1942; no flow for several months .n some years,

Remarks .~ Records good except those for periods of ice effect, backwater from beaver
am, or no gage-height record, which are falr, Q@age read once or twice daily.

Rating table, water year 1944-45, except periods of ice effect or
backwater from beaver dam (gage height, in feet, and dilscharge,
in secord-feet

1.1 1.5 2.6 20 6.0 260
1.3 2.3 3.0 33 7.0 348
1.5 3.4 3.3 48 8.0 457
1.8 5.8 3.8 72 9.0 584
2.1 8.5 4.0 115 11.0 870
2.3 12 4.5 153

Discharge, in second-feet, water year October 1944 to Septesber 1945

Day] Oct Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 4.8 3.4 18 4.4 3.4 2.3 130 46 35 26 6.2 3.2
2 4.6 3.5 18 4.5 3.2 2.2 101 50 37 22 5.2 2.7
3 4.3 3.5 17 4.0 3.2 #2.2 69 63 47 19 5.0 2.5
4 4.0 3.5 18 3.9 3.0 2.2 57 52 38 16 4.3 2.7
b 3.8 3.5| #s 3.6 *3.0 2.2 50 44 33 18 4.5 2.3
6 3.9 3.5 15 3.4 3.0 2.2 47 40 29 22 4.9 2.2
7 4.0 3.5 15 3.2 3.0 2.2 47 38 26 30 4.9, 1.8
8 3.7 4.6 14 3.1 3.0 2.2 46 37 24 20 4.9 3.3
9 3.5 6.3 14 3.3 3.0 2.4 43 37 23 14 4.9 3.1
10 3.5 6.3 13 3.5 2.9 2.5 45 36 23 11 4.7 3e4
11 3.5 5.8 12 3.5 2.9 2.7 47 34 22 13 4.4 4.9
12 3.2 5.5 11 3.5 2.9 10 112 36 22 1o 4.2 5.1
13 5.3 5.2 10 3.5 2.9 | 250 107 40 22 9.6 3.9 5.5
14 3.5 50 1o 3.5 2.9 | 600 1lo 37 21 9.2 3.6 5.2
15 3.5 | 321 9.5 3.5 2.8| 825 (I 70 34 20 8.6 3.5 4.4
16 3.6 ( 222 9.1 3.5 2.8 | 300 61 33 18 11 3.2 3.1
17 3.6 | 150 8.6 3.7 2.8 | 200 54 30 7 20 3.1 2.9
18 3.3 | 130 8.1 3.5 2.7 | 180 46 29 20 17 2.5 3.7
19 3.4 80 7.8 3.5 2.7 | 170 43 28 19 14 2.3 4.1
20 3.5 60 7.5 3.5 2.7 | 165 47 30 7 14 2.2 4.3
21 3.5 50 6.8 3.6 2.7 | 160 41 35 18 10 2.2 4.2
22 3.4 40 6.4 3.7 2.7 |#185 42 34 15 9.0 2.2 4.9
23 3.5 30 6.1 3.8 2.7 | 181 60 30 13 7.5 2.2 5.8
24 3.5 30 5.9 3.9 2.6 | 140 64 27 14 6.2 2.2 8.1
25 3.5 30 5.8 3.9 2.5 134 49 30 13 5.7 2.1 7.5
26 3.5 25 5.5 4.0 2.5 | 327 44 80 13 5.9 2.3 a6.6
27 3.5 23 5.3 3.9 2.4 | 855 39 114 a80 14 2.1 5.8
28 3.5 21 5.0 3.8 2.4 | 605 38 70 130 | 114 1.8 5.9
29 3.5 20 4.8 3.7 - 284 47 48 56 17 1.9 4.9
30 3.5 19 4.6 3.5 - 189 52 41 36 9.3 1.9 3.0
31 3.4 - 4.4 3.4 - 152 - 35 - 7.5 3.6 -
Second- Runoff in
Month foot—days Maximum Minimum Mean acre~fest
Qotober.... ...t 112.8 4.8 3.2 3.64 224
November.................cciiivin v 1,358.9 321 3.4 45.3 2,700
December. ... .. ...t tiiiiiiiia . 310.2 ‘18 4.4 10.0 615
Calendar year 1944 »675.7 420 o] 15.5 11,260
JAROUATY. . .ottt ie e 113.1 4.4 3.1 3.65 224
February 79.3 3.4 2.4 2.83 157
March. ... ... ... . i 5,717.3 355 2.2 184 11,340
April.. .. .. 1,808 130 38 60.3 3,590
B .« e e 1,318 114 27 42,5 2,610
June........... 899 130 13 3000 1,780
July.... 530.5 114 5.7 17.1 1,050
August. . . e 106.9 6.2 1.8 3.45 212
September... ...t 127.1 8.1 1.8 4.24 2562
Water year 1944-45 ................. ... 12,481.1 855 1.8 34.2 24,750

* Winter discharge measurement made on this day.

a No gage-helght record; discharge interpolated.

Note.- Stage~discharge relatlion affected by ice Nov. 17 to Mar. 22. Backwater from beaver dam
0cE T to Nov. 14.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour. .
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Roseau River near Maling, Minn,

Location.~ Staff gage, lat., 48°45'45", long, 95°42'05", in SEiSE} sec. 17, T. 161 N,, R.
., at highway bridge, three-quarters of a mile downstream from Bear Creek, 1% miles
southeast of Malung, and 3% miles upstream from South Fork.

Dralnage area,~ 252 square miles,

Records avallable.- October 1939 to September 1945. August 1928 to June 1938 at gite
mile downstream, published as Roseau River at Malung.
Extremes.- Maximum discharge observed during year, 841 second-feet Mar. 30 (gage height
7.28 feet); minimm daily, 0.3 second-foot Aug: 19, 27, 28. ’
1928-38, 1939-45: Maximum discharge observed, 1,780 second-feet May 11, 1938 (gage
helght, 12,44 feet, site and datum then 1in use); no flow at times.

Remarks.- Records good except those for periods of ice effect, backwater from beaver dam,
or no gage-height record, which are fair. Gage read once or twice daily.

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 20 12 36 8.0 2.4 2.4 611 213 67 50 8.0 2.4
2 19 12 32 7.5 2.4 2.4 499 201 71 44 5.5 2.6
3 19 11 30 7.0 2.4 2.4 374 190 83 38 4.6 2.6
4 19 11 28 7.0 2.4 2.2 295 179 95 32 4.0 2.2
5 18 11 26 8.5 2.2 2.2 239 158 91 30 4.6 1.9
6 1s 12 26 6.5 2.2 2.2 201 139 83 30 6.0 1.5
7 20 14 24 6.5 2.2 2.2 17 130 71 36 5.5 1.1
8 22 18 24 6.0 2.2 0.2 158 116 63 50 4.0 4.2
9 26 22 22 6.0 2.2 2.4 139 112 55 80 2.4 7.5

10 2e 28 22 5.5 2.2 2.4 139 108 50 95 2.0 20

11 26 26 20 5.5 2.0 2.6 325 103 47 95 1.8 24

12 24 26 20 5.5 2.0 6 535 108 50| 100 1.5 32

13 20 24 20 5.5 1.8 13 554 116 59 85 1.2 38
14 19 28 19 5.5 1.8 22 445 121 55 60 1.1 34
15 18 50 18 5.5 1.8 44 341 116 48 44 1.0 30
16 17 95 | =18 5.5 1.8 80 266 112 44 34 7 30
17 16 140 17 5.0 1.8 [ 130 213 103 42 24 .6 28
18 16 160 16 4.8 1.8 | 190 213 95 42 19 .4 32
19 16 160 15 4.6 1.8 | 295 213 a7 46 22 3 36

20 15 160 14 4.4 1.8 | 391 213 83 50 24 1.1 40
21 15 160 14 4.2 1.9 | 427 201 99 50 20 1.0 40
22 15 150 13 4.0 1.9 | 400 201 99 46 17 o7 40
23 14 150 12 4.0 1.9 | 360 226 95 42 14 .8 42
24 14 140 11 3.6 1.9 | 320 252 91 34 12 .9 40
25 14 | + 130 1 #3.2 1.9 | 325 252 91 32 6.5 .8 40
26 14 110 11 3.0 2.0 [#463 252 83 30 6.5 .5 40

13 10 2.8 2.0 | 592 252 79 28 9.5 .3 42

28 13 65 9.5 2.6 2.2 | 690 252 75 24| 11 3 a2
29 13 50 9.0 2.6 - | 732 252 75 42| 1o .4 50
30 13 42 9.0 2.6 - 819 239 75 60 12 .4 55
31 12 - 8.5 2.4 - 711 - 71 - 9.0 1.2

Second- s 3 Runoff in
Month foot-days Maximum Minimum Mean aore-feet
OCLODOT. « vttt ittt 546
November. . : .. 2,102
565.0
23,598.5
153.3
56.9
7,035.6
8,531
3,523
1,600
1,119.5
. 63.6
801.0 55 1.1 26,7 1,590
Water year 1944-45 .......... ........... 26,096.9 819 3 71.5 51,760

# Winter discharge measurement made on this day.

Note.- No gage-height record Nov. 9 to Dec. 15; discharge computed on basis of weather records and
records for station at Ross. Stage-discharge relation affected by ice Dec. 16 to Mar. 18, Mar. 22-24
Backwater from beaver dam Oct. 1 to Nov. 8, June 14 to Sept. 30.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.

To convert war time to standard time, subtract 1 hour.
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Roseau River at Roseau, Minn.

Location.- Staff gage, lat. 48°51'02", long. 95°45'42", in SWi sec. 13, T. 162 N., R. 40

., at dam Iin Roseau, a quarter of a mile downstream from State Highway 11. Datum of

gage 1s 1,026.33 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.- November 1939 to September 1945 (incomplete).

Extremes.- Maximum elevation observed during year, 1,038.43 feet Mar. 30; minimum observed,
.23 feet Feb. 17.
’ 1939-45: Meximum elevation observed, 1,044.11 feet Apr. 9, 1941; minimum observed,
1,950.07 feet July 22, 1941.

Remarks.- Gage read once or twice daily.

Elevation, in feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 32.06| 32.07 - 37.45 33.22] 32.32 32.23| 31.99 31.92
2 32.05 32.08 . - 36. 26! 33.15] 32.34 32.22 31.97 31.90
3 32.04) 32.08 - 35.57 33.13] 32.36 32.19| 31.96] 31.91
4 32.04} 32.07 - 34.78] 33.10| 32.52| 32.17f 31.97| 31.91
5 32.09 32,13 . - 34.06) 33.02] 32.53 32.13 31.95 31.92
6 32.11 32.13 - 33.54 32,93 32.44 32.13 31.95 31.92
T 32.11 32.13 - 33,16 32.84{ 32.41 32.13 31.96 31.91
8 32.12 32.14 - 33.01 32.78 33.33 32.21 31.95) 31.92
9 32.11 32.17 - 32.92 32.72 32.26 32.31 31.93 31.91
10 32.13 32.21 - g32.88) 32.68 32.23 32.46 31.93 31.91
11 32.13 32.32 - g34.65] 32.63) 32.21 32.42 31.93 31.93
12 32.15| 32.33 - g37.26| 32.63 32.22 32.41 31.94( 31.9
13 32.13 32.40 - 37.59f 32.66 32.24| 32.46 31.97F 32.0
14 32.12 32.52 32.11 £37.01 32.72 32.31 32.35 31.93 32.01
15 32.12 32.80 32.37 B36. 47| 32,72 32.25 32.24 31.91 32.02
16 32.09 32,97 32.60 g35.61 32.65 32.23 32.21 31.93 31.97
17 32.09 33.03 31.23 33.54 £35.13] 32.61 32.22 32.16 51.93 31.96
18 32.06 33.06 - 34.13 34, 43| 32.53 32.22 32.12 31.93 32.07
19 32.05 33.08 34.16 34.04] 32.46 32.24] 32.15 31.91 32.11
20 32.05 32.94 31.87 33.95 33.78| 32. 44| 32.23 32.15 31.89 32.04
21 32.05 32.83 34.45 33.52| 32.50| 32.28; 32.17| 31.90( 32.09
22 32,07 32.73 34.71 33.38] 32.54f 32.33] 32.18/ 31.90{ 32.11
23 32.08 32.68 31.87 34.73 33.54] 32.58] 32.27 32,13 31.91 32.20
24 32.08 32.57 34.33 33.82| 32.52 32.21 32.12| 31.91| 32.23
25 32.05| 32.53 33.70 33.92 32.48 32.16| 32.10| 31.93 32.30
26 32,05! 32.54 34.88 33.80[ 32.44| 32.12{ 32.09| 31.93| 32.30
27 32.071 32.52 37.13 33.63 32.43 32.09| 32.06 31.91] 32.34
28 32.06 32.51 37.78 33.48 32.42 32.08 32.07 31.91 32.30
29 32.05 32.58 38.13 33,43 32.41) 32.12 32.03 31.91 32.26
30 32.06 32.50 38.33 33.31 32.36)] 32.24f 32.02 31.92f 31.93
31 32.09 - 38.14 - 32.34 - 32.01 31.92 -

g From graph based on gage readings.

Note.- Add 1,000 feet to obtaln elevation above mean sea level.

Time basis: Central war time up to 2 a.m., Sent. 30, 1945; central standard time thereafter,
To convert war time to standard time, subtract 1 hour.
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Roseau River near Roseau, Minn.

Location.- Staff gage, lat, 48°55'24", long. 95°46'02", in SW% sec. 24, T. 163 N,, R. 40
., on steel highway bridge, 13 miles upstream from Mud Creek and 5% miles north of
Roseau, Datum of gage 1s 1,023,211 feet above mean sea level, adjustment of 1928 of
GeoditiclSurvey of Canada, Gage readings have been reduced to elevations above mean
sea level,

Records available.- April 1930 to September 1945 (fragmentary).

Extremes,z ngimum elevation observed during year, 1,034.51 feet Mar. 30; minimum not
etermined.
1930-45: Maximum elevation observed, 1,037.49 feet Mar. 29, 1942 (affected by ice);
minimum observed, 1,023.00 feet Sept. 2, 1936.

Remarks.- Gage read once or twice daily.

Elevation, in feet, water year October 1944 to September 1945

Day| Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Avg. Sept.

1 - 34.22 30.71 25.29 24.59 23.73 25.05

2 - £33.92 30.72 25.11 | g24.77 - g25.38

3 - 233. 40 30. 45 24.90 | g25.07 - g25.12

4 - g32.94 30.27 24.83 24.63 - 24.57

5 - 32.65] 29.97| 24.55] 24.77 - 24.01

6 - 32.35 29.81 24.53 24.69 - 23.73

7 - g31.93| 29.53| 24.31| 24.47 - -

8 - g31.65] 29.31| 24.04 g24.31 - -

9 - 31.33| h28.98 | 24.00| 24.51 - g23.75
10 - g31.13 28.71 23.81 | g24.56 - £26038
11 - 32433 28.61| 23.73| 24.55 - £26.60
12 - 233.52 28.65 | g23.77 24.71 - 26453
13 - 33.88 28.31 | h24.11 | g25.62 - 26453
14 - 33.85 28.17 | h24.79 25.39 - 26451
15 - 33.63 28.03 | g24.85 25.09 - 26.31
16 - g33.25 | g27.79 | 24.71| 24.91 - 26.15
17 - 233.01| g27.43 | 24.55( 24.59 - 26.61
18 - g32.65| 27.11| 24.51| 24.51 - 26.91
19 - 32. 45 26.83 24.69 | g25.36 23,73 26.97
20 30.65 32.23 26.75 24.75 | g25.92 23.79 27.05
21 30.83| g31.94| 26.61| 24.88 | 26.73 | g24.47 26,93
22 30.99 31.75 26.73 25.01 26.91 24.71 26.99
23 30.97 31.71 26.45 24.90 26.59 24.81 27.31
24 g31.01 31.72 26.19 24.87 26.17 25.01 27.33
25 30. 49 31.63 26.23 24.56 25.95 25.058 27.33
26 £31.03 31.49 26.19 24.23 25.55 25.456 27.47
27 £32.81 31.28 26.01 24.01 | g24.81 | g24.84 27.53
28 33.75 31.15 26.01 24.11 24.45 | g24.48 27.45
29 34.27 31.05 25491 24.19 24.13 | g23.81 27.33
30 34.51 30.95 25.65 | g24.22 23.83 23.73 -
31 34.48 - 25.47 - 23.75 | 24.39 -

g From graph based on zaje readings.

Note.~- Add 1,000 feet to obtain elevation above mean sea level.

TIme basis: Central war time up to 2 a.m., Sept. 30, 1945; central- standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Roseau River at Roseau Lake, Minn.

Location.- Staff gage, lat. 48°54'22", long. 95°49'55", in SWiSWi sec. 28, T. 163 N., R.
20 W., at Roseau Lake, 3% miles upstream from Pine Creek, 3% miles downstream from Mud
Creek, and 7 miles northwest of Koseau. Datum of gage is 1,018.59 feet above rean sea
level, adjustment of 1928 of Geodetic Survey of Canada. Gage readings have been
reduced to elevations above mean sea level.

Records avallable.- November 1939 to September 1945 (incomplete).
Extremes.- Maximum elevation observed during year, 1,032.35 feet Apr. 2; mininum observed,
» .79 feet Aug. 19.
1939-45: MaxImum elevation observed, 1,033.89 feet Apr. 4, 1942; minimum observed,
1,019.75 feet Aug. 18, 1941.

Remarks.~ Gage read once dally.

\

Elevation, in feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Juue July Aug. Sept.
1 21.95 21.67 - 32.29 30.17 24.21 22.95] g22.37 | g24.83
2 21.87| g21.73 - 32.35| 30.07| 24.07 22.91| 22.19| 25.31
3 21.83 21.95 - 32.29| g29.93 23.99 22.79 21.97 | g25.07
4 21.81 22.23 - 32.23 29.81 24.09 23.01 21.75 | g_4.57
5 21.79| gee.27 - 32.03| g29.64 24.11 23.13 21.57 | g24.04
6 21.79 22.43 - 31.85 29.49 23.97 22.99 21.49 | g23.60
7 21.77| g22.69 - 31.61| g29.21| 23.73| 22.89| 21.41| g23.20
8| 22.27| 23.15 - 31.39 29.01| 23.45| 22.87| 21.37| g23.14
Q 22.43| g23.57 - 31.11 28.83 23.21 22.91 21.27 | g23.89

10 22.45 24.07 - 30.87 28.53 22.99 23.29 21.17 | g24.99

11 22.45 24.49 - £30.99| g28.24 22.91 23.57 21.09 | g26.10

12 22.43| g24.65 - 31.37 28.03 22.87 23.49 21.05 26.31

13 22.39 24,77 - 31.68 27.91 23.17 23.45 20.97 26.31

14 22.33 25.07 - 31.81| g27.72 23,35 23.39 20.97 26.29

15 22.27| g25.53 22.49 31.91 27.55 23.37 23.05 20.97 | g26.11

16 22.25( 26.13 g24.17| 31.95| 27.31 23.27| 22.67 20.91 | g25.84

17 22.17 26.45 g26.18 32.03 27.01 23.23 22.71 20.89 26.55

18| 22.00| g26.73 g27.16| 31.85| g26.59 | 23.17| g22.79| 20.83 | go5.71

19 22,01} 26.77 27.69 31.71| g26.26] 23.11 | g23.50| 20.79{ g26.18

20 21.97 26.66 27.75| g31.53 26.11 23.53 | g25.45| g23.17 26.43

21 21.93| 26.55 ge8.22]| 31l.41| 26.05 23.67| 26.27| g25.47 | 26.67

22 21.87 26.43 28.67 31.21 25.95 23.'51 26.43 25.81 | g26.76

23 21.83 26.31 28.91 31.13 25.81 23.29 26.33 25.51 26.89

24| 21.81| 26.09 g29.12 30.99 25.59 | 22.07| g26.16 | g25.26 | 27.01

25 21.79 25.91 28.99 30.89 25.49 22.69 | g25.75 | g24.87 26.97

26| 21.77| g25.85 g29.44{ 30.79 25.49 22.37 | g25.06 24.41 ] 26.95

27 21.75] g25.65 30.23 %0.67 25.47 22.23 | g24.44 ) g23.94 27.01

28 21.71 25.51 £30.96 30.51 25.35 22.17 | g23.90 | g23.56 27.03

29 21.69 | g25.46 31.45| g30.42| g25.20 22.39 | g23.37 | 823.09 26.99

30 21.69 25.39 31.87 30.31{ g24.89 22.77 | g2R.97 22.79 26.85

31 21.67 - 32.15 - g24.48 - g22.60 | g23.13 -

g From graph based on gage readings.

Note.- Add 1,000 feet to obtaln elevation above mean sea level.

TIme basis: Central war time up to 2 a.m., Sept. 30, 1945; central stendard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Roseau River at Ross, Minn.

Location.- Water-stage recorder, lat. 48°64'37", long. 95°55'18", in SE% sec. 27, T. 163
- 41 W., a quarter of a mile north of Ross. Datum of gage is 1,018.44 feet above
mean sea level, adjustment of 1928 of Geodetic Survey of Canada.
Drainage area.- 1,210 square miles.

Records available.- July 1928 to September 1945.

Average discharge.- 17 years, 189 second-feet.

Extremes.- Maximum discharge during year, 1,800 second-feet Apr. 2-4; maximum gage height,
feet Apr. 3; minimum daily dlscharge, 20 second-feet Jan. 21 to Feb. 24; minimum
gage height, 1. 67 feet Aug. 19.
1928-45: Maximum discharge, 2,400 second-feet Apr. 4, 1942 (gage height, 14.91
feet); minimum recorded, 1.1 second-feet Jan. 16, 1940.

Remarks.- Records good except those for periods of ice effect and backwater from debris

or aquatic vegetation, which are falr, and those for periods of no gage-height record,
which are poor. Flow regulated by Roseau Lake.

Discharge, in second-feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 83 60 200 28 20 22 1,780 1,340 307 180 192 268
2 77 60 180 26 20 22 1,800 1,320 287 is0 168 338
3 74 55 160 26 20 22 1,800] 1,280 277 172 148 327
4 74 56 140 26 20 22 1,800 1,250 287 192 132 277
5 71 50 130 24 20 22 1,760 1,210 287 208 122 224
6 74 [:1] 120 24 20 22 1,720{ 1,170 268 196 Jd16 184
T 86 116 110 24 20 22 1,670 1,110 260 188 112 152
8 101 180 110 22 20 22 1,630 1,090 224 184 108 140
9 118 259 100 22 20 %22 1,570f 1,040 208 192 101 188
10 122 277 90 22 20 24 1,530 984 184 224 98 287
1 122 287 80 22 20 30 1,510 924 172 260 95 408
12 118 297 70 22 20 40 1,560 884 176 250 89 434
13 115 307 656 22 20 556 1,610 844 208 250 89 434
14 108 317 66 22 20 80 1,670 826 224 241 86 434
15 104 395 65 22 20 160 1,700 790 232 216 83 421
16 101 490 60 22 20 140 1,720 764 216 192 80 " 383
17 o8 550 #60 22 20 320 1,700 700 216 192 77 349
18 95 566 60 22 20 480 1,700 630 208 196 71 371
19 92 582 55 22 20 760 1,700 582 208 260 74 421
20 86 566 b5 22 20 900 1,670 650 241 421 260 462
21 83 566 55 20 20 950 1,630 550 259 535 462 490
22 77 536 50 20 20| 1,000 1,630 520 241 566 490 5056
23 77 520 48 20 20 1,000 1,550 490 224 550 476 535
24 77 505 44 #20 20 1,000 1,530 476 192 536 349 550
25 77 478 42 20 22 1,040 1,510 448 1s0 476 287 636
26 74 440 40 20 22 1,110 1,480 448 132 408 232 535
27 71 380 38 20 22 1,230 1,440 448 112 349 196 650
28 68 340 36 20 22| 1,360 1,420 434 104 307 172 560
29 66 300 32 20 - 1,610 1,380 421 118 268 132 535
30 66 240 30 20 -] 1,830 1,380 383 166 232 101 535
31 66 - 8 20 - 1,720 - 338 - 208 140 -
Seoond- Runoff in
Month foot-days Maximum Minimum Mean acre-fest
October........................ e 2,721 122 66 87.8 5,400
November 9,830 582 50 328 19,600
December 2,418 200 28 78.0 4,800
2.8 273 198,400
20 22.1 1,360
20 20.3 1,130
538 33,080
1,380 1,618 96,280
338 782 48,070
104 213 12,650
. 172 284 17,470
August ..................................... 5,327 490 71 i72 10,570
September.. .. ...t i e 11.822 550 140 394 23,450
Water year 1944-45 ...................... 137,997 1,800 20 378 273,700

# Winter discharge measursment made on this da{

Note.- No gage-helght record Dec. 3-16, Dec. to Jan. 23, Mar. 3-24; dlscharge computed on basis
of weather records and records for ststlons near Malung and near Garibau. Stage-dlscharge relation
affected by ice Nov. 1-6, Nov. 26 to Dec. 2, Dec. 17-20, Jan. 24 to Mar. 2. Backwater from debris
or aquatic vegetation Oct. 1-20, July 19-31, Aug. 20 to Sept. 30.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time therseafter.

To convert war time to standard time, subtract 1 hour.
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Roseau River near Badger, Mimn,

Location.~ Water-stage recorder, lat, 48°54'42", long. 96°00'24", {n SW} sec. 30, T. 163
.» R. 41 W., 9 miles north of Badger. Datum of gage is 1,016.90 feet above mean sea
level, adjustment of 1928 of Geodetic Survey of Canada., Gage readings have been reduced
to elevatlions above mean sea level.

Records_avallable.~ August 1928 to September 1945 (incomplete).

Extremes - Maximuxg elevation recorded during year, 1,029.30 feet Apr. 3; minimum recorded,
9.63 feet Oct. 26.
1928—45 Maximum elevation recorded, 1,030,80 feet Apr. 4, 1942; minimum recorded,
1,017,73 feet Sept. 2, 1929, July 22, 1832,

Elevation, in feet, water year October 1944 to September 1945

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

1 20.32 - 29.16| 27.34| 21.96| 20.97 21.73 23.91
2 20.21 - 29.27 27.25 21.77 21.02 21.50 -
3 20.14 - 29.29 27.12 21.71 20.94 21.27 -
4 20.08 - 29.25 26.98 21.75 21.11 21.08 -
5| 20.05 - 29.11 26.84] 21.77| 21.34| 20.95 -
6 20.06 - 28.97 26.69 21.67 21.30 20.87 -
7 20.21 - 28.78 26.49 21. 47 21.21 20.82 -
8 20.41 - 28.60| 26.34| 21.24| 21.21 20.76 -
9| R0.64 - 28.34| 26.15| 21.00| 21.28 20.70 -
10 20.71 - 28.13 25.92 20. 78 21.62 20.63 -
11 20.69 - 28.10 25.72 20.62 21.98 20.57 -
12 20.64 - 28.24 265.54 20.64 22.02 20, 52 -
13 20.56 - 28.49 25.38 20.94 21.99 20047 -
14 20.46 - 28.69 25.22 21.19 21.99 20.44 -
15| 20.37 - 28.79| 25.05| 21.28| 21.80| =20.41 -
16 20. 30 - 28.91 24.83 21.22 21. 57 20.37 -
17 2021 - 28.85 24.57 21.17 21.51 20032 -
18| 20.11 - 28.81 24.28| 21.14! 21.89 20.24 -
19| 20.01 - 28.77 23.99 21.11 22.11 20.27 -
19.92 - 28.68 23.81 21, 42 23.68 22.27 -
21| 19.83 - 28.56| 23.70( 21.63| 24.63| 24.29 -
22| 19.74 - 28.38| 23.58| 21.53| 24.89| 24.69 -
23 19.69 - 28.21 23.42 21.33 24.89 24.55 -
24 19.67 - 28.13 23.24 21.06 24,7 24.38 -
25 19.67 - 28.04 23.14 20,73 24.50 24.12 -
26 19.65 26.52 27.91 23.11 20.43 24.06 23.74 -
27 d 27.05 27.77 23.08 20.18 23.56 23.34 -
28 - 27.53 27.64 22.99 20.06 23.11 22.99 -
29 L 2B.07 27-54 22.88 20.18 22.71 22.63 -
30 - 28.54 27.47 22.62 20.61 22.33 22.30 -
n - 28.92 - 22.27 - 21.99| 22.70 -

Note.- Add 1,000 feet to obtain elevation above mean sea level.
Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtrgct 1 hour,

Roseau River near Haug, Minn.

Location.~ Water-stage recorder, lat, 48°55'28", long. 96°12'26", in SE} sec. 21, T. 163

s W., 5 miles south of international’ boundary and 8% miles northwest or Haug.
Datum of gage is 1,014.02 feet above mean sea level, adjustment of 1928 of Geodetic

Survey of Canada. Qage readings have been reduced to elevations above mean sea level.

Records available.- April 1932 to September 1945 (incomplete).

Extremes. Maximm elevation recorded during year, 1,023.08 feet Apr. 18; minimum recorded,
.68 feet Oct, 21.
1932-45: Maximum elevation recorded, 1,023,651 feet Apr. 6, 1942; minimum recorded,
1,014.74 feet Aug. 8, 1933,
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Elevation, In feet, of Roseau River nesr Haug, Minn., water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1] 17.12 - 22.90 | 22.80 | 18.85 - - 20.16
2| 17.02 - 22.95 | 22.80 | 1B.57 - 18.08 | 20.77
3 16.96 - 22.98 | 22.78 18.40 |f17.65 | 17.93 | 20.98
4| 16.93 - 23.05 | 22.74  18.35 | 17.64 | 17.78 | 20.90
5| 16.90 - 23.03 | 22.69 | 18.37 | 17.79 | 17.64 | 20.64
6| 16.96 - 23.03 | 22.63 | 18.34 | 17.87 | 17.58 | 20.22
7| 17.07 - 23.03 | 22.58 | 18.22 | 17.84 | 17.44 | 19.77
8| 17.28 - 22.91 | ce.52 | 18.06 | 17.82 | 17.37 | 19.59
9| 17.46 - 22,99 | 22.46 | 17.86 | 17.81 | 17.31 | 19.85

10| 17.51 - 22,97 | 22.38 | 17.67 | 17.91 | 17.25 | 20.40

11 17.46 - 22.98 | 22.28 | 17.55 | 18.20 { 17.20 { 21.01

12 17.41 - 23.00 | 22.21 | 17.54 | 18.45 | 17.15 | 21.33

13| 17.34 - 23.01 | 22.13 | 17.68 | 18,44 | 17.14 | 21.48

14 17.24 - 22.99 | 22.05 | 17.88 | 1B.42 17.14 | 21.54

15 17.16 - 23.01 | 21.93 17.99 | 18433 | 17.14 | 21.53

16| 17.18 - 23.03 | 21.80 | 18.00 | 18.17 | 17.13 | 21.48

17| 17.02 - 23.06 | 21.63 | 17.95 | 18.00 | 17.11 | 21.38

18 16.94 - 23.07 | 21.41 | 17.94 | 17.98 | 17.10 | 21.34

19| 16.86 : 23.05 | 21.19 | 17.90 | 18.27 | 17.15 | 21.43

20| 16.77 - 23.02 | 20.99 | 18.01 | 19.25 | 18.11 | 21.55

21| 16.70 - 23.01 | 20.82 |f18.18 | 20.17 | 19.62 | 21.66

22| £16.69 - 22.98 | 20.63 [£18.20 | 20.67 | 20.51 | 2°..75

23 - - 22.98 | 20.45 [£18.11 | 20.86 | 20.76 | 21.81

24 - - 22.96 | 20.25 |f17.94 | 20.87 | 20.72 | 21.85

25 - 22.09{ 22.93 [ 20.07 {f17.68 | 20.79 | 20.59 | 21.87

26 - 22.20] 22.90 | 19.95 |£17.39 | 20.62 | 20.36 | 21.87

27 - 22.38| 22.88 | 19.82 [f17.18 | 20.28 | 20.01 | 21.88

28 - 22.50| 22.86 | 19.72 - 19.84 | 19.63 | 21.88

29 - 22.61] 22.86 | 19.60 - 19.39 19.29 | 21.87
30 - 22.71] 22.83 | 19.44 - - 18,97 | 21.84
31 - 22.82] - 19.15 - - 19.24 -

t Flevation partly estimated.
Note.~ Add 1,000 feet to obtaln elevation above mean sea level.

Roseaun River at Oak Point, Minn.

Location,- Staff gage, lat. 48°58'48", long, 96°24'19", in SEISE % sec, 36, T. 164 N,, R.

., at Oak Point, 2 miles east or Caribou. Datum of gage 1s 1,005, 30 feet above

mean sea level, adjustment of 1928 of Geodetic Survey of Canada. Gage readings have
been raduced to elévations above mean sea level.

Records available.~ April 1933 to September 1939, March 1941 to Septerber 1945 (incomplete).

Extremes .~ Maximum elevation observed durlng year, 1,015,22 feet Apr. 11, 12
s 1941-45: Maximum elevation observed, 1 016,09 feet Apr. 13, 1942' minimum
observed, i,oos.19 feet Mar, 27, 1941,

Remarks.- Gage read once daily.

Elevation, in feet, 1945

Mar. 21 12.56 |Mar. 30 gl3.82 |Apr. 9 15.02 | Apr. 18 14.84 |Apr. 28 14.99 [May 8 14.30
22 gl2.46 31 gl4.01 10 15.01 19  14.92. 29  15.02 9  14.28

23 gl2.78 [Apr. 1  14.16 11 15.17 20 g15.00 30 gl4.04 10 14.26

24 gl3.00 2 14.24 12 15.22 21 15.12 (May 1 14.85 | Julyld  8.74

25 13.14 3 14.40 13 15.14 23 g15.20 2 14.91 14 8.7

26 gl3.42 4 14.50 14 15.10 24  15.09 3 14.85 17 8.14

27 “13.56 5  14.58 15 15.10 25 15.06 4 14.79 18  g8.08

28  13.62 6  14.62 16 15.08 26 15.03 5  14.72 19  g8.26

29 gl3.68 7 14.74 17 1s5.01 27  15.00 & 14.62 20 g8.97

21 9.10

g From graph based on gage readings.
Note.- Add 1,000 feet to obtain elevations above mean sea level.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Roseau River below State ditch 51, near Caribou, Minn.
(International gaging station)

Location.~ Water-stage recorder, lat. 48°58'54", long. 96°27'16", in SE3SW: Sec. 34, T.
164 N., R. 45 W., 400 feet downstream from State ditch 51 (known locally as Caribou
cut-off ditch) and 0.6 mile west of Caribou, Datum of gage is-1,002.14 feet above
mean sea level, adjustment of 1928 of Geodetic Survey of Canada.

Drainage area.- 1,530 square miles.

Records avallable.- April 1929 to September 1945 (some winter records incomplete).

Extremes.- Maximum discharge during year, 1,760 second-feet Apr. 11, 12; maximum gage
el » 8.11 feet Mar., 23 (backwater from ice); minimum discharge recorded, 32 second-
feet Aug. 19 (gage helght, 1.80 feet).
1929-45: Maximum discharge, 2,070 second-feet Apr. 13, 1942; maxlmm gage height,
9.85 feet Apr. 1, 1942 (backwater from Ice); no flow Aug. 13, 1936.

Remarks.- Records good except those for period of ice effect, which are fair. Some flow
at high stages fs dlverted above station to headwaters of Two Rivers.

Cooperation.~ This is one of the International gaging stations maintained by the United
gﬁfes under agreement with Canada.

Rating table, water year 194445, except period of ice effect
{gage height, in feet, and diucharge, in second-feet)

1.8 32 3.5 290 5.5 780
2.1 63 4.1 398 6.0 950
2.4 101 4.5 491 7.0 1,305
2.8 164 5.0 630 s.1 1,760

Discharge. in second-feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 208 - 1,380 | 1,620 408 145 182 308
2 98 - 1,380 | 1,620 362 169 145 417
3 90 - 1,460 | 1,620 326 177 121 491
4 85 - 1,500 | 1,580 317 168 102 491
5 83 - 1,500 540 308 178 90 478
6 86 - 1,640 [ 1,540 308 189 79 417
7 90 - 1,580 | 1,460 290 182 73 353
8 101 - 1,620 420 272 7 64 335
9 115 - 1,620 | 1,420 254 169 59 344
10 131 - 1,670 | 1,380 225 166 54 398
11 144 - 1,720 | 1,380 205 186 52 504
12 136 - 1,760 | 1,380 196 225 49 572
13 134 - 1,720 | 1,340 200 232 45 630
14 131 - 1 1,720| 1,300 218 222 45 645
15 121 - 1,720 | 1,300 236 213 42 645
16 115 - | 1,720 1,230 236 196 39 660
17 112 - 1,670 | 1,200 231 1 38 660
18 112 - 1,620 | 1,160 223 154 34 660
19 104 - 1,620 5090 222 169 35 660
20 100 - 1,620 | 1,060 eee 232 51 675
21 97 - | 1,670 985 236 362 169 705
22 87 11,100 | 1,720 915 254 464 353 720
23 86 1,100 | 1,720 845 245 532 439 735
24 85 1,200 | 1,670 780 226 558 452 750
25 79 1,060 | 1,670 735 196 545 439 750
26 83 1,160 1,670 875 166 532 408 750
27 79 1,230 [ 1,620 630 142 478 371 780
28 76 1,230{ 1,620 586 126 408 226 780
29 - 1,230 | 1,620 545 117 344 272 780
30 - 1,260 | 1,620 504 117 28l 232 780
3l - 1,300 - 4852 - 229 234 -
- Runoff in
Month ffggfggys Maximup | Minimum Mean | Rumoff in
October 1-28 102 5, _690
November. . ... - -
December . .

Calendar year

11,870 1,300 1,060 1,187 23,540
48,740 1,760 1,380 1,625 96, 670
35,202 1,620 452 1,138 70,000
7,083 408 117 236 14,050
8,453 558 145 273 16,770
5,094 452 34 164 10,100
17,873 780 308 596 35,450
Water year e e - - - -

b Stage-discharge relation affected by ice.
Time basis: Central war time up to 2 a.m., 8ept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hoar.

796028 O -~ 48 - 8
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Roseau River at international boundary, near Caribou, Minn.

Location,- Water-stage recorder, lat. 48°59'57", long. 96°30'20" near center of sec. 29,
. «» R. W., 400 feet upstream from last International boundary crossing and
3 miles northwest of Caribou. Datum of gage 1s 1,002.59 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 1945 (incomplete).

Extremes.- Maximum elevation recorded during year, 1,007.06 feet Mar. 24 (affected by
ice); minlmum recorded, 1,002.96 feet Aug. 19.
1933-45: Maximum elevation recorded, that of Mar. 24, 1945; minimum recorded,

1,001.97 feet Aug. 14, 1933.

Elevation, In feet, water year October 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 3.44 - 6.33 6.62 4.28 3.56 3.63 3.96
2 S.40 - 6.37 664 4.15 3,64 3.52 4.29
3 3.36 - 6.42 6.64 4.05 | 3.65 3.44 4.46
4 3.33 - 6.47 6.61 4.01 3.64 3.36 4.51
5 3.31 - 6.52 8.57 4.02 3.65 3.32 4.45
6 3.32 - 6.55 | 6.55 4.01 3.68 3.26 4.31
7 3.34 - 6.59 6.48 3.99 3.67 3.23 4.14
8 3.39 - 6.62 6,44 3.94 | 3.65 3.18 4.07
9 Se44 - 6.64 6.42 3.58 | 3.64 3.15 4.11
10 3.51 - 6.64 | 6.38 | 3.81 | 3.63 | 3.14 4.28
11 3.54 - 6.68 | 6.37 - 3.67 | 3.12 4.53
12 5.5 - 6.69 6.37 - 3.78 | 3.08 4.73
13 3.51 - 6.67 6.34 - 3.81 3.07 4.83
14 3.51 - 6.67 6.28 - 3.82 3.05 4.86
15 3.48 - 6.66 6.22 - 3.77 3.08 4.90
16 - - 6.66 6.14 - 3.74 | 3.02 4.91
17 - - 6.64 6.05 - 3.66 3.01 4.91
18 - - 6.60 5.96 - 3.61 2.98 4.91
19 - - 6.61 5.84 3.80 | 3.64 2.98 4.92
20 - - 6.64 5.75 | 3.80 | 3.79 3.06 4.96
21 - - 6.65 | 5.60 3.83 4.15 | 3.54 5.03
22 - - 6. 66 5,43 3.88 4.48 4.07 5.07
23 - 6.11 6.67 5.27 3.85 4.62 4.35 5.11
24 - 6.60 6.65 | 5.13 3.80 4.66 4.41 5.12
25 - 5.75 6.65 5.00 3.72 4.66 4.37 5.15
26 - 5.99 6.65 4.90 | 3.63 4.62 4.31 5.18
27 - 6.15 6.64 | 4.78 3.56 4.51 4.17 5.21
28 - 6.13 6.64 4.68 | 3.50 4.31 4.02 5.22
29 - 6.14 6.64 4.60 3.47 4.10 3.89 5423
30 - 6.21 6.63 4.50 | 3.47 3.92 3.97 5.21
31 - 6.27 - 4.39 - 3.76 | 3.77 -

Note.- Add 1,000 feet to obtain elevatlion above mean sea level.
me basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To conivert war time to standard time, subtract 1 hour.
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South Pork Roseau River near Malung, Minn.

Location.~ Staff gage, lat. 48°47', long. 95°44', in center of sec, 7, T. 161 N., R. 39 W.,
T mile northwest of Malung.

Drainage area.- 312 square miles.

Records available.-~ May 1911 to September 1914, July 1928 to June 1938, October 1939 to
eptember (no winter records some years).

Extremes.- Maximm daily discharge during year, 750 second-feet Mar. 29, 30; maximm gage
6Tght observed, 11.30 feet Mar. 29; minimum discharge observed, 0.5 second-foot
Aug. 18-23 (gage height, 1.62 feet).
1911-14, 1928-45: MaxIimm discharge observed, 1,890 second-feet Apr. 8, 1941, dis-
charge measurement; maximum gage height, 17.42 feet Apr. 9, 1941; no flow at times.

Remarks.- Records fair except those for perlods of ice effect or no gage-helght record,
and those for Aug. 20-26, Aug. 28 to Sept. 7, which are poor. Gage read once dally.

Discharge, in second~feet, water year October 1944 to September 1945

Day| Oot Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 3.2 3.4 24 610 175 20 15 3.4 0.7
§ 3.2 3.4 22 450 157 19 17 3.0 .7
2 3.2 3.2 4.1 410 157 29 18 2.6 N4
3 3.2 3.0 1.2 410 10| 32 7 2.2 .7
3.0 2.8 280 125| 32 15 1.8 o7
6 5. aell V7 > 1.2
. . 202 99| 32 14 1.5 4
7 §~8 5.8 157 99| =29 14 1.2 K
8 4.2 3.8 3.4 #1.3 133 99 20 13 1.1 1.1
9 - 4.2 1.4 117 79{ 18 13 1.1 1.5
10 5.0 4.6 1.5 149 79| 16 13 1.1 2.7
u 5.0 545 1.6 450 69 14 15 1.1 2.1
12 4.8 s.of 10 2.6 680 69 13 14 1.0 1.6
13 4.6 13 2.9 7.0 711 69 13 19 1.0 2.1
14 4.4 26 22 660 69 22 18 1.0 2.1
15 4.4 50 } 11 50 570 69 21 18 .9 2.1
16 4.2 98 7.5 100 490 s9| 19 17 .8 2.1
17 4,2[ 140 150 430 54 18 15 7 2.1
18 4,2 147 220 340 46 17 1 .5 3.1
19 4,2 133 7.0 300 290 45 16 11 .5 5.0
20 4,2 133 ’ 2.1 320 260 44 14 11 .5 7.0
21 4.2| 133 380 240 44 9.0 .5 8.0
22 4.0 126 400 230 44| 32 7.5 .5 8.0
23 4.0 112 420 270 59 26 6.0 .5 8.5
24 4.0[ 105 6.0 400 410 36 20 5.0 .6 8.5
25 3.8 91 . #1.6 f 1.1| 320 350 34 15 4.2 .6 9.0
26 3.8/ 77 #360 330 28 11 3.8 .6 9.5
27 3.8 70 #650 300 27 10 4.2 7 10
28 3.6 42 1.5 700 270 26 9.8 5.0 o7 11
29 3.6 34 5.0 . - 750 230 22 9.8 5.4 .7 13
30 3.6 28 - 750 193 21 10 5.0 .7 15
31 3.6 - - 700 - 20 - 4,0 .7 -
Second- Runoff in
Month foot-days Maximum Minimum Mean aore-feet
Qotober.................. e 122.9 5.0 3.0 3,96 244
. . 2.8 53.5 3,180
- 10.2 626
- 2.63 162
- 1.14 63
- 226 13,920
117 354 21,070
20 68.2 4,190
9.8 19.4 1,150
3.8 11.5
.5 1,09 67
.7 4.67 278
Water year 1944-45 ............c.cecooivnnn 23,019.2] 750 .5 63.1 45,660

# Winter dlscharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 3-5, Nov. 27 to Mar. 26 (no gage-height record
Decs 3-15, Dec. 17 to Jan. 24, Jan. 26 to Mar. 7, Mar. 9, 10; discharge computed on basis of weather
records and rgcords for Roseau River near Malung).

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.

To convert war time to standard time, subtract 1 hour.
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Mud Creek near Sprague, Manitoba

(International gaging statlon)

Location.- Water-stage recorder, lat. 48°59'33", long. 95°39'43", in NE} sec. 34, T.
164 ., R. 39 W., half a mile south of international boundary, 3% miles south of
Sprague, Manitoba, 8 miles upstream from routh, 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.

Dral e area.- 158 square miles,
REcorgs avallable.- September 1928 to September 1945 (winter records incomplete prior to

Extremes,- Maximum discharge during year, 1,080 second-feet Mar. 28 (gage height, 12,57
eet]; minimum daily discharge, 2.0°second-feet Feb. 6, 7, Mar. 4, 5; minimum gage
height, 1,20 feet Aug, 19,

1928-45: Maximum discharge, 2,070 second-feet Sept. 1, 1942, from rating curve ex-

tended above 860 second-feet; no flow at times in 1936, 1939, 1942.

Remarks.- Records good except those for periods of ice effect, shifting control, or no
gage-height retprd, which are fair,

Cooperation.- This Station is one of the international gaging stations maintained by the
Enifea'S’Eates under agreement with Canada.

Rating tables, water year 1944-45, except perlod of ice effect (gage helght, 1n feet, and diacharge,
in second-feet)
(Shifting-control method used Oct. 7 to Nov.-6, July 20-24, Aug. 20~-22, Sept. 10-14, 19-29)

Oct. 1 to Mar. 15 Mar. 16 to Sept. 30
0.7 1.9 2.4 27 4.5 86 1.2 7.6 3.5 67 8.0 292
1.0 4.7 2.8 37 5.0 103 1.5 13 4.5 99 9.5 448
1.3 7.8 3.2 48 6.0 149 2.0 23 5.5 135 11.0 664
1.6 12 3.6 59 7.0 209 2.5 36 6.5 188 12.3 966
2.0 19 4.0 7
Discharge, in second-feet, water year October 1944 to September 1945
Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 36| 20 32 4.8 2.4 2.8 h513 212 59 836 37 145
2 36 20| 28 4.4 2.4 2.4 n401 206 89 h44 31 124
3 35 41 26 4.0 2.4 2.2 h340 206 83 h54 25 92
4 34 39) 24 3.6 2.2 2.0 h292 200 78 h53 22 79
5 32 37 22 3.6 2.2 2.0 h260 188 73 h6l 20 70
[ 32 36 20 3.8 2.0 2.2 h225 176 68 n56 20 62
7 32| 52 3.8 2.0 2.2 h206 165 64 as6 19 53
8 43 2100 3.2 2.6 #2.4 h185 155 59 a54 18 64
9 43 al30 2.8 2.8 2.6 h176 145 56 h54 16 106
10 40 144 2.8 2.6 2.8 hl76 135 54 h54 14 244
1 36 144|p 816 2.8 2.4 3.2 350 127 51 n47| 13 292
12 35 139 2.8 2.6 4.0 461 135 61 40 12 260
13 34 139] 2.8 2.8 6.0 h448 145 3 39 12 253
14 34 134 3.0 2.8 S.5 h436 150 70 33 13 232
15 34 170| 3.0 2.6| 13 h401 145 67 28| 12 194
16 32 209 *12 3.0 2.6 a40 h350 140 70 33 12 156
17 32| 202 12 3.2 2.4 a%0 2310 127 89 44 10 140
18 31 195 12 3.2 2.4| 8105 h284 120 78 47 9.1 170
19 31 1s2 11 3.0 2.4] alls h268 116 75 206 13 232
20 29 170 10 3.0 2.6| al3s a220 113 89 330 | 246 268
21 28| 154 8.5 3.0 2.6| al70 nlss 116 83 310 320 276
22 27 134 8.0 3.2 2.8( also 206 110 70 292 246 276
23 26 124 7.5 3.2 2.8| a220 218 106 61 276 | 218 292
24 24 1 7.0 3.2 2.8| 218 232 102 53 246 | 182 292
25 24 100 6.5 5.0 2.6 232 218 106 44 145 131 268
26 23 90 6.5 2.8 2.6 360 206 113 h34 113 96 253
27 22 75 6.0 2.8 2.8| 646 158 120 h32 92 81 268
28 21 60 6.0 2.6 2.8 966 188 116 h34 78 67 260
29 21 48 €.0 2.6 - 936 206 110 832 67 54 232
30 20 34 5.5 2.4 - 8s2 218 102 h31 54 45 212
31 20 - 5.0 2.4 - 611 - 96 - 45 68 -
Second— s A Runoff in
Month foot-days | Uaximum Hinimun Mean acre-feet
1,880
6,410
844
Calendar year 1944 .............oennvenes 32,241.1 912 o4 88.1 63,950
January. . 97.6 4.8 2.4 3.15 194
February. 71.0) 2.8 2.0 2.54 141
March. ... 5,974.3 966 2.0 193 11,850
April 8,373 513 176 279 16,610
.. 4,303 212 96 139 8,530
1,910 89 31 63,7 3,790
. . . 3,087 330 28 99.6 6,120
------ . . ceees 2,082,1 320 9.1 67.2 4,130
5,864 292 53 195 11,630
Water year 1044-45 ............cccui.... 36,367.5 966 2.0 99.6 72,130

# Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of weather records and records for Pine Creek
near Pine Creek and Roseau River near Malung.

h Computed from staff-gage readings.

Note.- Stage-discharge relation affected by ice Nov. 25 to Dec. 6, Deo. 16 to Mar. 15.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Pine Creek near Pine Creek, Minn.
(International gaging station)

Location.- Water-stage recorder, lat. 48°59'35", long. 95°55'04", in SWiSW} sec. 26,

. N., R, 41 W,, half a mile south of international boundary, 2 miles northeast of
village of Pine Creek, and 6 miles upstream from mouth. 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.

ecords_avallable.- August 1928 to September 1945 (winter records incomplete 1930-40).

Extremes.- Maximum discharge durlng year, 411 second-feet Mar. 28 (gage height, 9.46 feet);
minirum, 6.7 second-feet Aug. 19 (gage height, 1,09 feet).

1928-45: 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, 1! .

Remarks.~ Records good except those for periods of ice effect or no gage-height record,
which are fair,

Cooperation.- This station is one of the international gagirng stations maintained by the
Bnifea States under agreement with Canada.

Rating tables, water year 1944-45, except periods of ice effect {gage height, in feet,
and discharge, In second-feet)

Oct. 1 to Mar. 8,

Sept. 28-30 Mar. 9 to Sept. 27
1.0 7.1 2.3 29 1.1 6.8 2.7 45 7.5 222
1.3 9.7 2,7 42 1.3 9.7 3.5 69 8.5 284
1.6 13 3.5 69 1.5 13 4,0 86 9.4 391
1.8 16 4.1 90 1.8 20 5.0 120
2,0 21 4,7 113 2.1 28 6.0 157
Discharge, in second-feet, water year Octcber 1944 to September 1945
Day} Oct. Nov. Dec. Jan. Feb Mar. Apr. May June July Aug. Sept.
1 15 16 17 8.5 7.0 7.5 170 89 41 18( 16 161
2 15 15 16 8.5 7.0 7.5 130 103 40 17| 14 134
3 15 15 15 3.5 7.0 7.5 80 100 37 20 12 100
4 15, 14 15 8.5 7.0 7.5 60 93 33 32 1 56
5 15 14 15 8.0 7.0 7.5 55 86 29 29 12 42
6 16 18 15 8.0 7.0 7.5 54 76 27 28| 13 35
7 26 34 15 3.0 7.0 7.5 50 66 24 30 12 30
8 41 61 14 8.0 7.0 7.5 48 59 22 24 11 54
9 42 78l 13 8.0 7.5] #8.0 48 53 21 22| 10 81
10 34 86 12 8.0 7.5 8.0 48 48 21 23 9.2 165
11 29| 97 12 8.0 7.5 9.0 127 50 20 20 9.6 161
12 28| 97| 11 8.0 7.5 10 153 59 26 18 9.4 157
13 25 83 11 8.0 7.5 13 169 68 42 17 9.1 161
14 23 11 8.0 7.5 40 169 68 47 16 9.1 138
15 22| 101 10 8,0 7.5 60 138 62 45 12 8.6 103
16 20| 113 10 8.0 7.5 90 106 56 36 17 8.1 63
17 20| 113| #h10 8.0 7.5| 110 79 48 29 32 7.5 30
18 19 101 10 8.0 7.5| 120 63 44 25 34 7.1 |- 120
19 18| 78l 10 8.5 7.5 120 59 40 29 45| 49 153
20 17| 59 9.5 8.5 7.5| 130 51 44 41 185 205 173
21 17 48| 9.5 8.5 7.5| 140 45 48 42 238 93 181
22 16 40 9.5 8.5 7.5| 150 50 45 32 227 50 177
23 16 38 9.5 8.0 7.5{ 180 60 41 25 181 38 177
24 17 36 9.5/ #8.0 7.5 165 60 41 21 124 37 149
25 17 36 9.0 8.0 7.5{ 157 56 51 17 57 30 124
26 16 34 9.0 7.5 7.5| 200 51 62 15 40 24 106
27 16 30 9.0 7.5 7.5| n309 48 66 15 38 22 103
28 16 26 9.0 7.5 7.5( 391 56 66 16 32{ 19 86
29 16 22 9.0 7.0 - 343 79 62 18 26 17 76
30 16 19 9.0 7.0 - 284 89 51 19 2| 15 65
31 16 - 9.0 7.0 - 220 - 45 - 181 134 -
Seccnd- Runoff in
Month foot-days | Meximum | #inimum Mean acre-feet
October................ 634 42 15 20.5 1,260
November 1,608 113 14 53.6 3,190
December 352, 5] 17 9.0 1l.4 o 699
Calendar year 1944 13,121 265 - 35.9 26,030
January. 247.5 8.5 7.0 7.98 491
February 206.0| 7.5 7.0 7.36 409
March 3,317.0 391 7.5 107 6,580
April 2,451 170 45 81.7 4,860
May. . 1,890 103 40 61.0 3,750
June 855 47 15 28.5 1,700
July 1,743 238 14 56,2 3,460
August. . . 921,7 205 7.1 29.7 1,830
September.......... ... .o PN 3,361 181 30 112 6,670
Water year 1944-45 ........ e . 17,586.7 391 7.0 43,2 34,900

# Winter discharge measurement made on this day.

h Computed from staff-gage reading.

Note.- No gage-height record Dec. 9-16, Jan. 5-8, Feb. 9, 10, 22-25, 28, Mar. 1-8, 23, 25, 26, 31,
Apr -4, Aug. 9; discharge interpolated or estimated. Stage-discharge relation affected by ice
Nov. 1-6, Nov. 21 to Mar, 22. Discharge computed on basis of partly estimated gage-helght record
July 21-25, Aug. 4-8, 10-12.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.

To convert war time to standard time, subtract 1 hour.
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Souris 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 Sherwood. Datum of gage is 1,603.70 feet above mean sea
level, datum of 1929.

Drainage area.- 9,570 square miles.

Records available.- March 1930 to September 1945.

Average discharge.- 11 years (1934-45), 66.3 second-feet.

Extremes.- Maximum daily discharge durlng year, 105 second-feet Mar. 28; minimum dis-
charge, 0.9 second-foot Sept. 15 (gage height, 1.22 feet).
1930~45: Maximum discharge, 5,320 second-feet Apr. 12, 1943 (gage height, 23.18
feet); no flow for perlods in most years.

Remarks.- Records excellent except those for periods of ice effect, which are fair, and
those for periods of no gage-height record, which are poor.

COOEeration.- This is one of the international gaging stations maintalned by the United
ates under agreement with Canada.

Ratin? tables, water year 1944-45, except perlods of ice effect
gage height, in feet, and discharge, in second-feet)

Oct. 1-31 Fov. 1 to Sept. 30
1.7 8.5 1.2 0.8 1.6 6.6 2.0 19
1.8 12 1.3 1.4 1.7 7.9 2.2 29
1.9 15 1.4 2/ 1.8 11 2.5 56
2.0 22 1.5 3.9 1.9 14 2.9 108
Discharge, in seccnd-feet, water year Octcber 1944 tc September 1945
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 14 9.1 4.4 1.8 1.7 1.3 hé6s8 20 16 28 16 2.6
2 14 9.1 4.8 1.6 1.6 1.3 60 19 15 43 15 2.4
3 1a 9.1 4.8 1.3 1.6 1.2 52 19 14 56 13 2.2
4 15 8.5 4.9 1.2 1.5 1.2 48 18 14 56 16 1.7
5 15 8.8 4.9 bl.1l 1.6 bl.1 44 16 14 47 16 1.6
8 14 9.1 4.9 bl.1 1.6 bl.2 40 18 14 41 17 1.4
7 13 9.1 4.9 1.0 1.6 #bl.3 h37 18 14 38 17 1.2
8 13 5.8 4.6 1.2 #1.6 1.3 36 16 14 35 16 1.2
9 13 5.8 #4.9 1.2 1.6 1.2 35 16 14 32 16 1.3
10 13 13 4.0 1.2 1.7 1.2 34 13 14 28 16 1.2
11 14 26 4.9 1.3 1.6 1.3 33 13 15 26 14 1.2
12 14 25 5.1 #1.5 1.5 1.6 32 13 18 24 14 1.3
13 16 26 5.3 1.5 1.4 2.9 31 14 20 23 13 1.2
14 17 26 5.6 1.6 1.4 5.8 30 14 22 21 12 1.2
15 17 20 6.8 1.7 bl.4 7.0 h30 13 24 19 12 1.0
16 17 15 5.4 1.7 b1.3 5.6 29 13 26 18 11 1.0
17 18 11 5.1 1.7 bl.3 5.6 28 13 27 16 9.6 1.4
i8 18 8.8 4.9 1.e bl.4 4.9 27 13 24 16 8.8 1.8
19 17 7.7 5.1 1.9 bl.5 4.8 26 16 22 15 7.7 2.4
20 1 8.2 5.1 2.0 1.4 4.8 25 16 21 24 7.0 3.2
21 16 11 4.8 1.9 1.3 9.1 h26 16 19 40 6.3 2.6
22 17 9.6 b4.0 1.9 1.3 37 24 16 16 43 5.8 3.4
23 18 7.9 3.9 2.0 1.3 43 23 16 16 38 5.3 4.4
24 17 7.4 3.2 1.9 1.3 50 22 16 16 32 4.9 3.2
25 15 7.2 3.0 1.9 bl.3 70 21 15 14 29 4.4 3.0
26 12 6.5 2.6 1.8 bl.2 90 20 15 14 28 3.9 3.2
27 10 6.1 2.0 1.9 1.2{ 100 20 16 13 25 3.6 3.0
28 8.8 5.8 1.8 2.0 1.2 105 21 16 14 24 3.3 3.3
29 8.5 5.3 1.6 b2.0 - 100 21 16 16 24 3.2 3.2
30 8.5 4.6 1.6 bl.9 - 90 21 16 19 21 2.9 4.2
31 8.8 - 1.7 bl.8 - 80 - 15 - 19 2.7 -
Second- Runcff in
Month foct-days Maximum Minimun Mean acre-feet
October. .......cooiiiiiiiiiiiii i 442.6 14.3 878
November. . . . 11.2
December 4.2¢

66.0
5,100.9

Septomﬁer
Water year 1944-45

# Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

h Computed from staff-gage readings.

Note.- No gage-height record Mar., 24-31, Feb., 3-6, 8-14, 16-20, 22-26; dlscharge computed on basis
of recorded range 1ln stage and records for nearby stations.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Lake Darling near Foxholm, N. Dak,

Location.- Staff gage, lat. 48°27', long. 101°35', in NE4iNE} sec. 1, T. 157 N., R. &5 W.,
on control dam of Lake Darling, reservoir of Fish and Wildlife Service, on Sourls 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 avallable.,- April 1937 to September 1945.

Extremes.—- Maximum gage height observed during year, 16.36 feet Oct. 1; minimum observed,
. feet August 25.
1937-45: Maximum gage helght observed, 22.83 feet Apr. 23, 24, 1943; minimum ob-
served, 1.53 feet Mar. 1, 1938.

Remarks.- Reservoir is formed by concrete dam; storage began in Aprll 1936; dam completed
In 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 two
of three times monthly.

Cooperation.- Gage-height record furnished by Fish and Wildlife Service.

Monthly gage helght and contents, water year October 1944 to Septembar 1945
Change in contents
Pate ®age helight Contents during month
(feet) (acre-feet) (acre-feet )
16.36 70,100 -
15.22 60,800 -9,300
14.84 57,900 -2,900
_el4.32 _ 54,200 _-3,700
Calendar year 1944........ - - -12,500
el3.48 48,900 =-5,300
13.00 46,000 -2,900
012.99 45,900 -100
13.00 46,000 +100
012. 60 43,600 -2,400
12.486 42,800 ~800
el2. 45 42,700 =100
ell.84 39,200 -3,500
el2.00 40,000 +800
Water year 1944-45....... . - - -30,100

e Computed on basis of occaslonal figures of daily gage height.
Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard
time thereafter. To convert war time to standard time, subtract 1 hour.
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Souris River near Foxholm, N. Dak.

Locatioh.~ Water-stage recorder and artificial control, lat. 48°22', long, 101°30', in
3O0E% sec. 34, T. 157 N., R. 84 W., 3 miles east of Foxholm. Datum of gage 1s
1,560.73 feet above mean sea level, datum of 1929.

Drainage area.- 10,100 square mlles,

Records available,~ June 1904 to November 1905, April 1937 to September 1945.

Extremes.- Maximm discharge during year, 145 second-feet Nov. 14 (gage height, 6.01 feet);
no Ilow on many days.

1904-5, 1937-45: Maximum discharge, 2,990 second-feet Apr, 25, 1943 (gage height,
14,50 feet); no flow at times.

Remarks.— Records good., Flow completely regulated by Lake Darling and several smaller
reservolrs {combined capacity, about 150,000 acre-feet).

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o7 110 89 84 84 64 31 30 12 0.4 o 2.0
2 97 112 89 84 84 66 2¢ 18 12 .1 ) 1.1
3 97 107 87 84 84 68 22 9.9 9.1 .1 .1 .7
4 97 104 87 84 84 72 23 8.4 8.4 .2 .2 .5
5 o7 66 87 84 84 72 20 12 7.6 4 .4 .5
6 104 117 87 84 84 72 23 33 6.2 4 .2 .7
7 87 17 84 84 84 75 20 39 7.6 o4 .1 o5
8 89 117 84 o4 87 adk 20 11 9.9 .7 [ .7
9 92 112| 84 87 87 75 30 2.3 11 .9 0 .7
10 99 110 84 87 £ 72 17 1.7 9.1 .7 .1 .9
11 97 1lo 84 87 84 75 28 8.3 8.4 .4 0 .7
12 99 110 84 87 84 §7 23 6.2 9.1 4 .1 o7
13 99 115 84 87 84 17 18 5.6 4.4 5 3 5
14 99 137 84 a7 84 18 15 6.9 3.4 .5 .1 -7
15 102 60 84 84 84 22 13 8.4 3.0 .5 o .7
16 104 128 84 84 84 30 36 8.4 2.0 .5 o} .7
17 107 126 84 84 84 30 45 6.2 1.4 .4 0 1.1
18 lo7 11y 84 84 84 28 5.7 9.6 1.1 .9 [ 7
19 104 115 84 84 84 25 6.2 22 2.6 .5 0 .7
20 104 110 84 84 84 23 12 22 .9 1.1 o 7
21 102 107 84 84 884 23 5.7 17 .4 1.4 0 a.7
22 104 104 84 84 a84 22 16 3 .9 0 a.7
23 107 104 84 84 260 22 17 13 3.2 7 0 a.6
112 104 87 84 836 22 7.6 15 .9 .4 0 a.6
25 99 102 84 84 a36 25 9.9 17 .5 .3 o e.6
26 102 102 87 84 a36 42 12 13 .3 .5 0 a.6
27 102 102] 87 84 a36 48 13 15 .2 .5 o a.5
28 97 99 87 84 39 38 20 12 .4 .2 o] .5
104 97 87 84 - 38 18 9.1 1.7 .1 [ 4
30 107 92 87 84 - 31 12 6.2 1.1 .1 o] .3
31 107 - 84 - 28 - 7.6 - .1 1.7 -
Second- Runoff in
Month foot—days Maximum Minimum Mean acre-fest
101 6,190
107 6,370
85.3 5,240
8l.8 59,390
2,622 87 84 84.6 5,200
2,097 87 36 74.9 4,160
1,377 77 17 44.4 2,730
567.1 31 5.7 18.9 1,120
409.¢ 39 1.7 13.2 813
138, 2| 12 .2 4.60 274
15.2 1.4 .1 .49 30
3.3 1.7 o W11 6.5
September 21,0 2.0 3 .70 42
Water year 1944-45 ... 16,228.6 137 [4 44.5 32,180

a No gage-helght record; discharge computed on basis of records for statlon above Minot.
Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard tine thereafter.
To convert war tlme to standard time, subtract 1 hour.
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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., 33 miles west of Minot. Datum of gage
is 1,545.75 feet above mean sea level, datum of 1929.

Drainage area.- 11,300 square miles.

Records avajlable.~ 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 1945 at present site in reports of Geological Survey. May 1903 to September
1930 in reports of State engineer. Records equlvalent except those for periods of low
r%gw, when considerable industrial and sanitary waste enters river between the two
sites.

Average discharge.~ 32 years (1913-45), 114 second-feet.

Extremes .~ Maximum discharge during year, 487 second-feet Mar. 1S5 (gage height, 8.46 feet,
ackwater from ice); no flow Aug. 26 to Sept. 30.

1903-24, 1927-28, 1929-45: 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 excellent except those for periods of lce effect, which are fair.

FIlow of Souris and Des Lacs Rivers completely regulated by Fish and Wildlife Service
dams above station.

Discharge, in second-feet, water year October 1944 to September 1946

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept.
1 119 114 100 S4 85 38 53 28 21 3.9 2.0
2 117 117 98 84 85 60 48 33 19 3.9 1.1
3 17 122 96 84 87 65 41 27 19 3.9 .8
4 117 117 93 S4 87 70 37 17 29 4.6 3.2
5 117 105 89 sS4 87 70 37 15 4 3.9 2.6
6 112 89 87 84 89 75 36 1 37 2.6 1.4
T 119 119 85 84 89 75 36 25 34 2.0 1.4
8 107 129 85 84 93 #76 34 34 34 2.6 1.1
9 106 129 85 84 #98 76 34 23 32 6.4 .8
10 107 122 82 84 93 76 37 12 22 8.1 .8
1 112 119 82 84 89 76 36 8.1 15 4.6 .6
1 110 119 82 84 a7 137 37 8.1 14 3.2 1.1
13 110 122 82 85 87 204 32 8.1 11 4.6 2.6
14 110 142 82 85 i 288 29 8.1 11 3.2 1.4
16 112 124 82 #97 A7 425 25 2.1 12 2.0 1.4
16 112 93 82 91 a7 260 25 10 1o 2,0 1.1
17 114 134 82 89 87 8 38 1o 7.2 1.4 .6
18 117 142 82 89 87 58 44 12 6.3 4.6 .5
19 117 #137 82 89 87 60 22 18 5.4 8.1 «5
20 11 132 82 a7 87 42 16 23 4.6 3.9 .4
21 114 129 82 87 87 36 15 28 3.9 3.9 .2
22 112 127 82 85 87 36 16 25 3. 3.2 .2
23 114 122 82 85 87 42 19 23 2.6 2.6 «1
24 114 124 82 86 &8 80 23 21 2.0 1.4 .1
25 117 122 82 85 39 80 16 22 2.0 .8 1
26 112 110 82 85 39 66 21 22 2.0 2.6 0
27 110 107 82 85 38 85 29 22 2.6 2.6 0
110! 107 82 85 38 82 28 21 3.2 2.6 1)
29 107 105 82 85 - 72 29 21 5.4 2.0 ]
30 112 102 82 86 - 70 28 17 4.6 1.4 0
31 114 - 82 85 - &2 - 17 - 3.2 o
Seccnd- Runoff in
Mcnth foot-days Maximum Minimum Mean acre-feet
October................. .. .. 3,501 119 106 113 6,940
Nevember. . . . 3,582 142 89 119 7,100
December-. .. ... 2,622 100 82 84.6 5,200
Calendar year 1944 43,647.2 1,330 8.1 119 86,5660
January....... 2,653 93 84 85.6 5,260
2,238 98 38 79.9 4,440
2,960 425 36 96.5 5,870
921 53 15 30.7 1,830
578.5 34 8.1 18.7 1,150
416.0 41 2.0 13.9 825
104.8 8.1 .8 3.38 208
26.1 3.2 0 .84 52
0 0 0 0 [
Water year 1944-45 ...................... 19,602.4 425 [ 53.7 38,880

# Winter discharge measurement made on this daye.

Note. - Stage-discharge relation affected by ice Nov. 27 to Mar. 24 (no gage-height record Dec. 1,
Jan. 1-12, Feb. 27 to Mar. 7; discharge computed on basis of weather records and records for station
near Foxholm).

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.

To convert war time to standard time, subtract 1 hour.
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Souris River near Verendrye, N. Dak.

Location.~ Water-stage recorder, lat. 48°09', long. 100°44', in NW3SW% sec. 17, T. 154
.s R. W., 3 miles northeast of Verendrye and 74 miles southwest of (19 miles up-
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 avallable.- February to June 1933 (gage heights only), April 1937 to September
winter records incomplete).

Extremes.- Maximum discharge during year, 660 second~feet Mar. 16 (gage height, 9.41
feet, backwater from ice); minimm, 5.3 second-feet Sept. 30; minimum gage height,
3.42 feet Aug. 24-30.

1937-45: Maximm discharge, 2,220 second-feet May 2, 1943; maximum gage helght,
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 .~ Reicords good except those for Mar. 13-24, which are poor. Flow regulated by
FIsh and Wildlife Service dams on Sourls and Des Lacs Rlvers.

Discharge, in second-feet, water year October 1944 to September 1945

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June °| July Aug. Sept
1 115 115 100 79 84 86 171 45 39 17 17 8.0
2 117 117 98 79 B84 74 144 47 47 16 14 7.5
3 119 124 96 79 84 65 124 47 48 18 12 7.5
4 122 133 95 79 86 52 133 45 43 28 14 7.5
5 122 126 94 81 86 55 29 43 36 25 14 7.0
6 115 126 92 81 86 62 93 a7 30 20 14 7.5
7 84 126 Q0 81 86 67 82 43 30 18 13 7.5
8 68 128 88 81 86 72 77 36 45 i8 12 7.5
9 103 128 86 82 90 *#78 75 32 52 15 14 7.6
10 130 135 84 82 - %86 75 72 28 55 13 16 7.5
11 126 142 82 82 86 75 70 30 57 19 17 7.5
12 119 137 *82 84 86 S0 68 45 53 18 17 7.5
13 113 135 82 84 86 100 72 41 47 15 18 7.0
14 111 144 82 86 86 450 72 35 41 14 18 7.0
15 111 157 82 86 84 630 70 29 35 13 23 7.0
16 113 122 82 486 84 640 87 26 29 14 20 7.0
17 113 119 82 86 82 630 62 24 27 13 18 7.0
18 115 142 82 86 82 830 53 25 27 12 15 7.0
19 128 135 82 86 81 610 48 26 29 12 13 7.0
20 162 #142 82 a8 81 540 45 29 26 12 12 7.5
21 130 147 81 88 81 450 57 29 23 15 10 7.0
22 122 144 81 88 82 400 58 29 19 18 10 7.0
23 119 140 8l 88 82 350 48 27 18 is 9.5 7.0
24 119 133 8l 88 82 300 41 24 15 17 9.5 8.0
25 117 130 81 S8 84 278 36 38 15 16 9.0 10
26 115 124 81 86 84 264 35 68 14 19 8.5 9.5
27 117 1l9 81 86 86 264 36 36 15 22 8.5 8.0
28 119 107 s1 36 86 238 41 38 17 22 8.5 7.0
29 119 103 81 84 - 264 42 39 18 19 8.0 6.5
30 117 101 8l 84 - 201 39 35 18 22 8.0 6.0
31 115 - 79 84 - 197 - 35 - 20 8.0 -
Second- i Runoff in
Month foot-days Maximum Minimum Mean acre—feet
0GODEr. . vttt 3,615 162 68 117 7,170
November . 3,881 187 10l 129 7,700
December 2,632 100 79 84.9 5,220
Calendar year ..............c...c0.... - - - - -
JADUATY. . oo 2,608 88 79 84.1 5,170
February................ e et 2,363 90 81 84.0 4,690
MaPChL. . ... e 8,274 640 52 267 16,410
April et iaierrederecir e 2,130 171 35 71.0 4,220
May...... . Cereete it 1,121 68 24 36.2 2,220
June... ...l 967 57 14 32,2 1,920
JULY. i 538 28 12 17.4 1,070
August............ ... ... 408.5 23 8.0 13.2 810
September...............cc.00.a.n 222.5 1o 6.0 7.42 441
Water year 1944-45 .. ... ................. 28,760.0 640 6.0 78.8 57,040

# Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 28 to Mar. 24 (mo ?age-height record Dec. 1-11;
discharge computed on basis of records for other stations on Souris River).

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war tlme to standard time, subtract 1 hour.
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Souris River near Bantry, N. Dak.

Location.- Water-stage recorder, lat. 48°30', long. 100°25', in SE} sec. 14, T. 158 N.
R. 7 W., 8 miles east of Bafxtry. ’ ’ ’ !
Drainage area.- 13,400 square miles.

Records available.- March 1937 to September 1945 (no winter records prior to 1945).

Extremes.- Maximum discharge during year, 778 second~feet Mar. 24 (gage helght, 8.65
Teet) minimum, 6.6 second-feet Sept. 15 (gage height, 0.60 foot?a
93’7~45 Maximun 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 or no gage-helght record,
ch are fair., Water diverted for irrigation at Eaton Dam about 42 miles abové
station. Flow regulated by dams of Fish and Wildlife Service on Souris and Des Lacs

Rivers.
Discharge, in aecond-feet, water year Octcber 1944 to September 1945
Day| Oot. Nov. Dec. Jan. | Feb. Mar. ® Apr. May June July Aug. Sept.
1 109 116 130 76 84 89 381 64 62 48 29 1o
2 112 117 130 75 84 59 368 62 64 51 28 11
3 113 120 120 75 84 89 358 62 66 54 28 1o
4 115 120 120 75 S4 89 346 65 &7 54 36 9.2
5 116 120 120 7% 86 89 330 65 656 54 40 9.2
6 115 115 115 75 s7 %86 310 66 64 52 36 8.7
7 114 121 115 7% 88 79 259 68 65 50 32 5.2
8 114 120 #112 76 89 76 266 89 65 50 30 8.9
9 112 130 112 76 89 75 245 71 66 50 ze 6.4
10 104 120 110 76 89 76 226 7 66 48 2s 8.4
11 94 120 108 *77 91 80 211 72 s0 45 28 7.9
12 23 120 108 78 92 S5 197 70 e0 42 30 8.2
13 92 120 108 79 94 92 184 68 3 39 32 7.4
14 101 120 106 sl 95 98 173 87 135 36 34 7.1
15 113 130 105 84 96 106 164 66 169 35 6.9
16 114 130 104 s6 97 114 156 65 140 35 33 7.1
17 112 130 102 87 98 166 145 64 104 34 34 7.4
18 110 140 100 88 100 268 140 65 84 32 33 7.6
19 109 140 98 s9 102 400 132 68 73 30 32 7.9
20 110 h150 95 90 101 600 122 66 65 30 30 S.4
21 109 120 94 91 95 686 112 65 81 30 29 8.7
22 119 120 92 91 92 716 104 65 54 30 27 8.9
23 133 140 91 89 88 766 95 64 52 29 25 9.5
135 140 88 89 86 744 91 62 47 28 23 10
25 129 140 86 89 85 599 87 62 45 28 22 11
26 123 140 sS4 S8 87 526 82 65 43 35 20 11
119 140 83 88 86 478 75 66 40 34 18 2.8
28 116 140 8l 87 ss 430 89 86 42 33 16 9.5
29 115 130 s0 56 - 419 65 66 48 32 15 13
30 116 130 76 86 - 409 63 65 50 30 14 7
31 116 - kg 85 - 396 - 62 - 30 13 -
Seccnd— Runoff in
Month foot-days Maximum Minimum Mean acre—feet
Octcber. 113 6,940
November 128 7,610
December. . 102 6,250
Calendar year  ............eceeniann. - - - - -
82.6 5,080
90.7 5,040
291 17,880
186 11,080
65.9 4,060
7.2 4,230
39.0 2,400
27.6 1,700
9.21 548
Water yoear 1944~45 ...................... 36,709.3 766 6.9 101 72,810

# Winter discharge measurement made on this day.

h Computed from staff-gage reading.

Note.- Stage-discharge relation affected by ice Nov. 20 to Mar. 18. No gage~height record
Nov. 3-19, Nov. 21 to Dec. 7, Mar. 19, 20; discharge computed on basis of weather records and
records for station near Verendrye.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thereafter.
To convert war time to standard time, subtract 1 hour.
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Souris River near Westhope, N. Dak.

(International gaging station)

Location.- Water-stage recorder and concrete control, lat. 48°00', long. 100°57!, in
sec. 30, T. 164 N., R. 79 W., 1,200 feet upstream from International Boundary
1 mile downstream from Fish and Wildlife SBervice 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 1945, July 1929 to September 1937 at site
TI1les upstream.

Average discharge.~ 10 years (1935-45), 85.2 sacond-feet.

Extremes.- Maximum daily discharge during year, 1,040 second-feet Mar.. 31 (computed on
agosrorti)’low through dam 357); minimm, O.é second-foot May 30, 31 (gage height,
4, eet).
1929-45: Maximum discharge observed, 2,240 second-feet May 22, 23, 1943; maximum
gage helght, 11.89 feet May 6, 1943; no flow during several periods.

Remarks.- Records good except those for periods of no gage-height record, which are fair.
oW of Souris and Des Lacs Rivers completely regulated by Fish and Wildlife Service
dams .

Cooperation.- This station is one of the international gaging statlons maintained by the
Bn!fea States under agreement with Canada.

Discharge, in second-feot, water yoar Octcbor 1944 to September 1945

Day] Oct. Nov. Dec. Jan. Fob. Mar. Apr. May June July Aug. Sopt.

1 346 20 134 146 68 150 1,020{ 650 0.3 28 26 6.0

2 346 12 130 142 65 210] 1,020{ 631 3.6 41 34 4.1

3 346 17 130 138 68| 210 1,010, 586 19 35 34 2.7

4 341 24 130 134 63, 210 1,010{ 490 20 37 40 1.9

5 336 25 130 134 68 210 900( 466 18 34 61 3.1

6 302| 26 130 134 68 150 811l 437 18 35 90 4.1
7 235| 21 130 127 *68 %84 811| 391 18 38 191 11
8 41 4.9 *138| 127 65 80 805 402 17 41 195 37
9 41 h3.0 138 127 68 80 811 302 16 35 196 35
10 30 h2.0 138 130 68 80 817 183 16 33 196 16
11 35/ hl.5| 138  *#130 6s 80 823 | 174 16 6.2 191 10

12 37, 1.4 13 127 68 80 836 133 14 2.5 1901 8.0
13 35 nl.2 138 127 68| 80 842 58 32 7.4 187 812
14 34 k1.0 138| 127 68 80 64 63 32 13 187 g34
15 34 h.9 138 127 71 80 894 63 20 12 187 35
is 29 h.5 142 123 71 80 894 66 32 12 183 37
17 27| 81.3 142 123 74 20 666 57 32 12 178 37
18 20| #g101 142 123 74 5 213 18 32 14 119 34
19 28/ 157 146 119 74 4 450 11 31 15 38 24
20 21| 153 146 119 76 3 647 4.6 37 16 32 21
21 24| 153 146 119 76 2 648 4.1 38 15 32 18
22 26 149 146 119 76 1 649 4.8 37 16 31 18
23 21 l49 146 116 76 1 649 6.5 23 13 28 1s
20| 149 149 116 79 46 643 2.5 29 12 21 18
25 19| 146 149 112 79 98 643 1.6 37 14 24 17
26 24 142 149 112 79 108 643 1.1 47 14 24 17
27 25| 138 149 88 79 112 650 .7 38 9.9 16 17
28 23| 13s 146 68 79 242 650 .5 37 8.6 5.5 16
29 25| 138 149 68 - 391 650 - 33 9.0 3.9 16
30 23| 138 146 68 - s57 662 .3 33 5.5 5.1 18
3 23 - 146 68 - 1,040 - .2 - 7.3 11 -
Seccnd— Runoff in
Month foct-days Maximum Minimum Mean acre-feet

OGLODBL. .\t iteit it 2,920 346 19 94.2 5,790

November. . .. . . . 2,015.7 157 .5 67.2 4,000

DECOmbOT. . ... v i 4,357 149 130 241 8,640

Calendar year 1944 ...................... 87,037.4 2,000] [} 238 172,600

January............... . s 3,638 146 68 117 7,220

February. 2,015 79 68 72.0 4,000

March. 4,874 1,040 1 157 9,670

22,631 1,020 213 754 44,890

5,208.3 650 .2 168 10,330

784.9) 47| .3 26.2 1,560

591 .4 41 2.5 19.1 1,170

. 2,757.5) 196| 3.9 89.0 5,470

September.. .. ... ... e 545,9 37 1.9 1s.2 1,080

Water year 1944-45 ..................... . 52,338.7 1,040 .2 143 103, 800

* Winter discharge measursment made on this day.

g Computed from graph based on gage readings.

h Computed from staff-gage readings.

Note.~ 8tage-discharge relation affected by ice Nov. 22 to Mar. 27. No gage-height record Nov. 12,
Mar. 1-6, S-23, Mar. 30 to Apr. 23; discharge computed on basils of operation record at dam 357.

Time basis: Central war time up to 2 a.m., Sept. 30, 1945; central standard time thersafter.
To convert war tims to standard time, subtract 1 hour.
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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
etween 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.

Dralnage area.- 675 square miles.

Records avallable.~ March 1937 to September 1945 (no winter records prior to 1945).

Extremes.~ Maximum daily dlscharge during year, 200 second-feet M