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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS, 1941

SCOPE OF WORK

This volume 1s one of a series of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1941. The work was begun in 1888 in connection with
speclal 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 9,120 gaging stations
in the United States and also at many gaging stations 1n Alaska and Hawaii. In July 1941,
4,850 gaging stations were being maintained by the Geological Survey and cooperating organ-
“1zations. Miscellaneous discharge measurements were made at many other points.

In the execution of the work many State and privaté organizations have cooperated,
elther by furnishing data or by assisting in collecting data. Cooperation of the first
kind is acknowledged in connection with the description of each station affected; coopera-

tion of the second kind 1s acknowledged on page 10.

DEFINITION OF TERMS

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

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

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

"Run-off in inches" is the depth to which an area would be covered if all the water
draining from it in a given period were uniformly distributed on its surface, It 1s used
for comparing run-offwith 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 is equivalent to 43,560 cubic feet. The term is commonly used in connection with
storage for irrigation.

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

"Stage-discharge relation" 1s an abbreviation for the term "relation between gage
height and discharge."

"Control®™ 1s 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 etructure.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, measurements of
discharge, and general information used to supplement the records of stage and discharge
1
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measurements in determining the daily flow. The records of stage are obtained either from
direct readings on a nonrecording gage or from a water-stage recorder that gives a con~
tinuous record of the fluctuations. Measurements of discharge are me:de 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 on plate 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 these rating tables gives the
dally mean discharge, from which the monthly and the yearly mean discharge are computed.
If the stage-discharge relation 1s subject to change because of frequent or continual
change in the physical features that form the control, the dally mean discharge 1s
determined by the "shifting-control method," in which correction factors based on individu-
al discharge measurements are used in applylng the gage helghts to the rating tables.

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 1s a factor in the determina-
tion of discharge. Information requisite for determining the slope or fall is obtained
by means of an auxiliary gage set at some distance from the base gage. At somé stations
the stage-discharge relation 1s affected by changing stage, and for them the rate of
change of stage 1S used as a factor in the determination of discharge.

A.t 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 1s affected by 1ce during
the winter, which makes it impossible to compute the discharze in the usual manner. Dis-
charge for periods of ice effect is computed on the basis of the gage-height record and
occasional winter discharge measurements, consideration being given to the avallable in-
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for stations in the same or nearby basins. The days
included in the perlods of 1ce effect and the days during the winter period on which dis-
charge measurements were made are Indicated in the table by symbols referring to footnotes.

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 run-off. Skeleton rating
tables are published for all statlons except those at which the dally discharge for the
greater part of the year was determined by the shifting-control method, the slope method,
or other special methods.

The description of the statlon glves the type of gage, its latitude and longitude
determined from the best avallable maps, and information in regard to diversions that
decrease the flow at the gage, artificlal regulation from pondage or storage, and the
accuracy of the records. Under "Average discharge" 1s glven the average discharge for the
number of years indicated. It le glven only for stations for which there are 10 or more
complete years of record. Under "Extremes" are given the maximum discharge and gage
helght; the minimum discharge 1f there 1s 1ittle or no regulation; the minimm dally dis-
charge 1f there 1s extensive regulation (also the minimum discharge 1f useful); and the
minimum gage height (unlese it is of no importance). Unless otherwise qualified, the

maximum discharge corresponds to the crest stage, obtained by use of a water-stage









EXPLANATION OF DATA 3

recorder or a nonrecording gage read at the time of the crest. Likewise the minimum dis-
charge represents the lowest stage, unless otherwise qualified. Selected peak discharges
with the times of their occurrence are given below the table of monthly discharge for some
stations. This supplementary information 1s generally omitted for stations having drain-
age areas of less than 10 squar; miles or more than 10,000 square miles or if the peak
discharges usually exceed the corresponding mean discharges for the day by less than 10
percent.

For stations equipped with nonrecording gages, the table of daily discharge gives
the discharge in second-feet corresponding to once-daily readings of the gage or the mean
of twice-daily readings. For flashy floods the daily mean discharge i1s determined from
gage-height graphs based on gage readings made once or twice daily or oftener, as stated
in the station description. For statlons equipped with water-stage recorders, except those
on streams subject to sudden or rapid fluctuation, the table gives the discharge corre-
sponding to the daily mean gage helght.k For statlions subject to such fluctuation the
Qdaily mean gagé height may not indicate the true daily mean discharge, which must be ob-
tained by averaging the discharge for parts of the day or by using the discharge inte-
grator, an instrument for obtaining the daily mean discharge from a continuous gage-height
graph and containing as an essential element a curve representing the stage-discharge
relation at the station.

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

For most gaging stations on lakes and reservoirs the data presented comprise a descrip-
tlon of the station and a monthly summary table of stage and contents. For a few of the
more important lakes and reservoirs a table showing daily contents is given. A skeleton
table of capacity at given stages is usually given in the first report in which data for
a station are published but is omitted from succeeding reports.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-rlow data depends primarily on (1) the permanency of the stage-
discharge relation 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 dally records are accurate within
S percent; "good," wighin 10 percent; *fair,” within 15 percent; and "poor," within 20 or
a higher percent.

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

Many gaglng stations on streams in the 1irrigated 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 available for further development, as prior appropriations
below the statlon must first be satisfled.

The table of monthly discharge presents in summary the dlstribution of the flow past
the station. The table of dally dilscharge affords opportunity for more detalled studies
of the variation 1n flow. As further observations in each succeeding year may be expected
to throw new light on data previously published, 1t should be borne in mind that such data

are subJect to revislon 1n 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 dralnage features as indicated
below:

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

2. South Atlantic slope and eastern Gulf of Mexlco basins (James River to
Mississippl River).

3. Ohlo River Basin.

4. Bt. Lawrence River Basin.

5. Hudson Bay and upper Mississippl River basins.
6. Missourl River Basin.

7. Lower Misslssippl River Basin.

8. Western Gulf of Mexico basins.

9. Colorado River Basin.

10. The Great Basin.

11. Pacific slope basins in California.

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

14. Paclfic slope basins in Oregon and lower Columbila River Basin.

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

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

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

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

East of the Mississippl River:
Albany, N. Y., 526 Federal Building.
Asheville, N. C., 220 Post Office Bullding.
Atlanta, Ga., 5 North Rhodes Center.
Augusta, Malne, Statehouse.
Baton Rouge, lLa., 124 Geology Bullding, Lnulsiana State University.
Boston, Mass., 945 Post Office Bullding.
Charleston, W. Va., 408 Union Bullding.
Charlottesville, Va., House G, Dawson Row, University of Virginia.
Chattanooga, Tenn., 442 pPost Office Bullding.
College Park, Md., Engineering Bullding, University of Maryland.
Columbla, S. C., 119 United States Courthouse.
Columbus, Ohio, 404 Engineering Experiment Statlon, Ohio State University.
Harrisburg, Pa., 490 Education Building
Hartford, Comn., 225 Capitol Bulldlng, 410 Asylum Street.
Indianapolls, Ind,, 511 Board of Trade Bullding.
Jackson, Miss., 205 Millsaps Building.
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Louisville, Ky., 652 Federal Building.
Madison, Wis., 666 State Office Bullding.
Montgomery, Ala., 507 Post Office Bullding.
Ocala, Fla., 302. Post Office Building.

St. Paul, Minn., 808 New Post Office Bullding.
Trenton, N. J., 228 Federal Bullding.

Urbana, T1i., 14 Post Office Annex, Elm Street.

West of the Mississippl River:
Austin, Tex., 302 West 15th Street.
Boise, Idaho, 429 Federal Bullding.
Denver, Colo., 230 Customhouse.
Fort Smith, Ark., 6 Post Office Bullding.
Helena, Mont., 408 Federal Building.
Honolulu, Hawaii, 225 Federal Building.
Idaho Falls, Idaho, 204 Federal Building.
lowa City, lowa, 508 gydraglic Laboratory, University of Iowa.
Lincoln, Nebr., 1404 Statehouse.
Los Angeles, Callf., G-31 Unlted States Post Office and Courthouse.
Oklahome. Clty, Okl%é,PSOB g&;.]rii:tolBOH‘ixfe Bullding.
Portland, Oreg., 6 ost ce Bu! ng.
Rolla, Hé., Hfséourl Geologlcal Survey Bullding, Missouri School of Mines
and Metallurgy.
St. Louls, Mo., 926 New Federal Buildln%.
galt Lake City, Utah, 303 Federal Bulld! n%u
san Francisco, Callf., 625 Market 8treet Bullding.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, Wash., 1100 Washington Building.
Topeka, Kans., 305 Federal Bullding.
Tucson, Arlz., 210 Post Office Building.

A 11st of the Geological Survey publications may be obtalned by applying to the
Director, Geologlcal Survey, Washington, D. C.
Records of flow of streams in the United States have been published in the reports
tabulated as follows:
Stream~flow data in reports of the Geologlcal Survey
(A » Annual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of data Year

10th A, pt. 2 | Descriptive information only.
1lth A, pt. 2| Monthly discharge and descriptive information...{ 18584 to Sept. 1590

12th A, Pte 2! coeo@Orereraacionane 1884 to June 30, 1891.
13th A, Pte 3| seee@Oirecacnrnann. terereevetseeerssearesnsrasas | 1884 to Dec. 31, 16892,
1l4th A, pt. 2{ Monthly discharge (long~time records, 1871-93)..| 1888 to Dec. 31, 1893.
B 13leececose Desczﬁ;ions, measurements, gage heights, and 1893-94.

ra 8.
16th A, pt. 2 | Descriptive information only.
B 140........ | Descriptions, measurements, gage heights, 1896.

ratings, and monthly discharge (also many data

covering earlier years).
W llesceoeoes | Gage heights (also gage heights for earlier 1596.

years).

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

ﬂisoh?rge (also similar data for some earlier

years).

W 1Bssveeeees | Degcriptions, measurements, and gage heights of | 1897.

streams east of the Mississippl River and

Hisnour!. River and tributaries above Kansas

River.

W 16ecosecaee | Deseriptions, measurements, and fﬁg heights of | 1897.
streams weat of the Hiuiulpp ver except

:isao\u‘i River and tributaries above Ksnsas

ver,

19th A, pt. 4| Descriptions, meassurements, ratings, and monthly | 1897.

discharge (also some long-time records).

W 27.000s00e0 | Moasurements, ratings, and gage heights of 1898,

streams east of the Misslssippi River and

Missouri River and tributaries.

W 28eeseseees | Measurements, ratings, and gage heights of 1898.

streams west of the Mississippi River except

Missouri River and tributaries.

20th A, pt. 4| Monthly discharge (also for many earlier years). | 1898.

W 35 to 39... De-o:ig;:ions, measurements, gage heights, and | 1899.
ra’ 3

21t A, pte 4 | MONEHLY QL8CHATEE«eevererssrsnreersennnsronseens | 18990

W 47 to 52... Deacx&ggiom, meusurements, gege heights, and 1900.
ra 8

224 A, pte 4 | MONEhLy 1CHATES««evsvesvonssnrssesanssnrarsars | 1900,

W 65, 66..... | Doscriptions, messurements, gage heights, and 1901.

ratings.
W 75seseacees | Monthly d18CHATEO.ccserrereccesorerscosenssrsces | 1901,

Bote.~ Reports containing records for years after 1901 are given in table on page 6.

The table on the following page gives, by years and drainage basins, the numbers of
the papers on surface water supply published from 1899 to 1941, The data for any par-
ticular station will, in general, be found in the reports covering the years during
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PUBLICATT ONS 7

which the station was maintained. For example, the data for 1910 to 1920 for any station
in the area covered by part 3 are published in Water-Supply Papers 283, 303, 323, 353,
403, 433, 453, 473, 503, which contain records for the Ohio River Basin for those years.

The records at most of the stations discussed in these reports extend over a series of
years. Miscellaneous measurements at many points other than regular gaging stations have
been made each year and are published under "Miscellaneous discharge measurements® at the
end of each report, the streams and points of measurement listed appearing in the same
relative order as the streams and gaging stations in the body of the report. An index of
the records obtained prior to 1904 has been published in Water-Supply Paper 118.

Each of the reports on surface water supply for the year 1939, issued as Water-Supply
Papers 871 to 884 (see table on p. 6 ), contains a summary of yearly discharge at gaging
Stations in the area covered by that report., Gaging statiens at which 10 or more com-
plete years of record have been collected are represented. These summaries are available
also as separate reprints.

From time to time reports have been published that are compilations of records for
various areas, usually a single State or drainage basin. These reports contain records
previously published (some of which have been revised), as well as some records not con-

tained in the annual series of water-supply papers. The following table gives the num-
bers and titles of these reports, arranged in alphabetical order by States and drainage

basins.
Reports containing compilation of discharge by Stetes and drainage basins
Water-Supply | Year State or drainage basin and title
Paper ending
STATE
107 1903 | Alabema, Water powers of, with an appendix on stream measurements
in Mississippi.
208 1912 | California, Water resources of, part 1, Stream measurements in
Sacramento River Basin.
299 1912 | California, Water resources of, part 2, Stream measurements in
8an Joaquin River Basin.
300 1932 | California, Water resources of, part 3, Stream measurements in
the Great Basin and Pacific coast river basins.
447 1918 | California, southern, Surface water supply of Paciflec slope ofe.
597~ 1927 | California, Surface water supply of Sacramento River Basin,
636=-D 1927 | California, Surface water supply of San Joaquin River Basin,
636~ 1927 c&%ilggni:a southern, Surface water supply of Pacific slope
esins in.
6374 1927 | California, Surface water supply of minor San Francisco Bay,
northern Pacific, and Great basins In.
74 1900 | Colorado, Water resources of.
197 1905 | Georgia, Water reaources of.
415 1915 | Massachusetts, Surface watera of.
230 1906 | Nebraska, Surface water supply of,
370 1910 Oregon, Surface water supply of.
850 1937 | Texas,,Summary of records of surface waters of.
424 1916 | Vermont, Surface waters of.
492 1919 | Washington, Summery of hydrometric data in.
a70 1935 | Washington, Summery of records of surface waters of.
469 1921 | Wyoming, Surface waters of, and thelr utilizatlon.
DRAINAGE BASIN
396 1914 Colorado River (Ariz., Colo., N. Mex., Utsh, Wyo.) and its
utilization.
617 1927 | Colorado River, upper (Colo., Utah), and its utilization.
57 1920 | Great Salt Lake Basin, Water powers of.
618 1926 | Green River (Utah, Wyo.) and its utilization.
198 1906 | Kennebec River Basin (Maine), Water resources of.
491" 1917 | Milk River. (See St. Mary end Milk Rivars.;
536 1920 | New-Kanawha River Basin (N. C., Va., W. Va.), Surface Water
Supply of.
279 1909 Penobscot River Basin (Maine), Water resources of.
192 1906 | Potomac River Basin (D. C., Md., W. Va.)
358 1913 | Rio Grande Basin (Colo., N. Mex., Tex.), Water resources of, 1883~
1913.
491 1917 | St. Mary and Milk Rivers (Mont., Canada), water supply of.
109 1904 | Susquehanna River Bssin (Pa., Md.,), Hydrography of.

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

' 509347 O -43 -2
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State reports containing compilation of records of discharge

Year
State ending

Report

Issued by

Alabamie.eso] 1915
Arkansas.... | 1928
Connecticut, | 1926

DOcevesse| 19338

Georgiac....| 1906

Do
Indiena.....| 1927
DOscreess| 19300

Minnesota...| 1912

Missouri....| 1926
DOseeesee | 19598

Nebraska.... | 1914

DOeeesees | 19281
New Jorsey..)| 1928

Doeseeses | 1034]
Now Mexicc..| 1926
North Caro- | 1923

lina.

DO-veoers | 10368
North Dakota| 1920

Doseseess | 19273
Ohi0e.es-ers | 29210

DOssesese | 19397

Oregoneseses | 1914
DO.veress | 1924°
DOsessess | 19307
DO.seoses | 19369

Pennaylvania| 1911
Doseessns| 19527

Tennsssec... | 1924

DOsescanee
Virginia....
Washington.. | 1933
Wisconsine.. | 1914

Doeserses | 1925

Bull. 17, Water powers of Alabamae...

streu;iaglng Roport leseceasesccaces

Bull. , Water resources of
Connecticut.

5th bilennial reporte:ssicscsceccasesre

Bull, 16, Water powers of Gecrgia....
Bull, 38, Water powers of Georgia.
Water resources of Illinois...... .
Stream=-flow data of Illinois...c.sees
Pu;;dzz. Surface water supply of

ana.
Pub. 112, Surface water supply of
Indiana.

seream-tlau records of Iowa....
Surface waters of Kansas
.de.

seeedOrsscaceonsssaansrsercencnsancne

Stream-flow data of Kansasececcsscecoe

esesdCocscsescacsesenrosssnans

Surface waters cf Kentuckyececoseeoss

Flow data and draft storage curves
for major streams in Maryland.

Water-resources investigation of
Minnesota.

Vol., 20, 24 series, Water resources
of Missouri.

Vel. 26, 24 series, Surface waters
of Missouri.

1st hydrographic report..cscecerecsses

2d hydrographic report.ecsceccccecess

Bull. 33, Surface water supply of
New Jersey,

Special Report 5, Surface water
supply of New Jersey.

Surface water supply of New Mexlco...

Bull. 34, Discharge records of North
Caroclina streams.

Bull, 39, Discharge records of Rorth
Carclina streams.

Report to Governor of North Dakota

. on flood control.

Surface water in North Dekota:.......

Bull, 73, Ohlc stream flowWeeesevesses

Bull. 200, Compilaticn of stream-flow
records of Ohio.

Bull. 4, Water resources of the State
¢f Oregon.

Bull. 7, Water resources of the State
of Oregon.

Bull., 8, Water resources of the State
of on

.

Bull. 9, Water resources of the State
of Qregon.

Report of the Water Supply Commission
of Pennsylvania.

Stream~flow records of Pennsylvania..

Bull. 34, Water resources of
Termessee.

Bull. 40, Surface waters of
Termessee.

5th biennial report, State Engineer..

7th blennial report, State Englneer..

10th blennial report, State Engineer.

Bull. 31, Water resources of
Virginia.

Bull. 5, Monthly and yearly summaries
of hydrometric dats.

1st report of Railrocad Commission of
Wisconsin to Legislature on water
powers.

24 report of Railrcad Commission of
Wisconsin to Legislature on Water
powers.

Geclogical Survey of Alabama.

Arkansas Geologlcal Survey.

State Geological and Natural
History Survey.

Connecticut State Water
Cormission.

Geologlical Survey of Georgla.

Do.
Rlvers and Lakes Commission.
Division of Waterways.
Department of Conservatiocn.

Do.

Iowa State Planning Board.

Kansas Water Commission.
Do.

Kansas State Board of
Agiculture.

Do.

Kentucky Geoclogical Survey.

State Planning Commission
and Water Resocurces Com-
mission.

State Drainage Commission.

Misscuri Geclogical Survey
and Water Resources.
Do.

Bureau of Water Power, Irri-
gation, and Dralnage.

Department of Conservation
and Develcpment.

State Water Pollcy
Commission.

Office of the State Englneer.

Department of Conservation
and Development.
Do.

State chlef engineer.

State Planning Board.
Engineering Experiment Sta-
tion, Ohic 3tate University.
Department of Agriculture,
Division of Conservatlion
and Natural Resources.
Office of the State Engineer.

Water Supply Commission of
Pennsylvaniae

Department of Forests and
Waters.

Department of Education.

Do.
Office of the State Engineer.

Do.
Conservation Commission.
Department of Oonservation
and Develomment.
Railroad Commission of
Wisconsin,

Doe

f Includes records of monthly discharge k Includes records for years 1889-1936;
in second-feet per square mile for records of daily and monthly dis-
years 1912-33. charge are not included.
b Includes records for years 1907-1S. 1 Includés records for years 1882-1937.
¢ Includes records for years 1927=30. m Includes all avallable records prior to 1921.
d Includes records for years 1919-24. n Includes reccrds for years 1902-39,
e Includes records for years 1924-28. o Includes records for years 1914-24,
£ Includes records for years 1928-35. p Includes records for years 1924-3C.
& Includes records for years 1935-39. q Includes records for years 1930-36.
h Inoludes records for years 1927-39. r Includes records for years 1928-32,
1 Includes recerds for years 1914-28. s Includes average weekly dlscharge for years
J Includes records for years 1928~-34. 1920-30.

cte.~ In addition to the records contained
States have 1ssued anmual or biennlal reports

t Includes records for years 1914-23.

in the reports listed above, the following
in which are contained records of dlscharge:

California, Colorado, Oonnecticut, Ideho, Indlana, Missourl, Montana, Nebraska, New Mexico,
New York (also New York City Board of Water Supply), North Dekota, Oregon, Pennsylvania,
Nevada, Washington, and Wyoming.
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The reports listed in the foregolng tables contain the customary records of discharge
coliected during the systematic operation of gaging stations., Detailed informatlion on
the stage and discharge of many streams during major floods has been included in speclal
reports on these floods published by the Geological Survey. The more recent of these
reports also contain other pertinent hydrologic information and analyses and compllations
of data relating to earlier noteworthy floods. The following list gives the numbers and

titles of these reports.

Water-Supply

Paper Title

88 The Passaic flood of 1S02.

92 The Passaic flood of 1903,

96 Destructive floods in the United States in 1903.

147 Destructive flocds in the Unlted States in 1904.

152 Destructive floods in the United States in 1905.

334 The Ohio Valley flood of March-April 1913.

426 Southern California floods of January 1616,

487 The Arkansas River flood of June 3-5, 1921.
488 The floods in central Texas in September 1921.

520~3 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.
773-E The New York State flood of July 1835.

'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 Merch 1936, Part 1, New England Rivers.
799 The floods of Merch 1936, Part 2, Hudson River to Susquehanna River reglon.

800 The floods of March 1936, Part 3, Potomac, James, and upper Ohio Rivers.

816 Major Texas floods of 1936,

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

842 Floods in Canadian and Pecos River Basins of New Mexico, May and June 1837.
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 1938.

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

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

The following table contalns a list of gaging stations for the area covered by this
report gt which records of daily discharge were collected during the water year October
1640 to September 1941 by agencies other than the Geological Survey. The records for
these stations are not contalned in the publications of the Geological Survey nor have

they been published elsewhere.

Records of discharge collected by agencles other than the Geological Survey

Stream Location Period Cdllected by
Blue Earth River... Near Rapidan, Minn., at Rapidan 1911-41 Nortnhern States Power Co.
hydroelectric plant.
Cannon RiVerss..... Near Cannon Falls, Minn., at 1921-41 Do.
Cannon Falls hydroelectric
plant.
Gull Rivereeivaveas Gull Lake Reservoir, Minn...... 1910~-41 Corps of Engineers, U. S. Army.
Leech Lake River... Leech Lake Reservoir, Minn..... 1884-1941 Do.
Minnesota River.... Near Granite Falls, Minn., st 1928-41 Northern States Power Co.
Minnesota Falls hydroelectric
plant.
Mississippl River.. Near Anoka, Minn., at Coon 1918-41 Do.
Rapids hydroelectric plant.
DOseevernes . Minnespolis, Minn., at lower- 1900-1941 Do.
dam hydroelectric plant.
Pokegama Resaervolrie.cesceeiees 1863-1941 Corps of Engineers, U. S. Army.
8t. Cloud, Minn., at St. Cloud 1924-41 Northern States Power Co.
hydroelectric plant.
St. Paul, Minn., at Twin City 1925-41 Ford Motor Co.
Lock and Dam.
DOveseavernovane Winnibigoshish Reservolr....... 1€84-1941 Corps of Englneers, U. S. Army.
Pine River... . Pine River Reservoir, Minn..... 1886-1941 Do.
Sandy Rivere.eeo... Sandy Lake Reservoir, Minn..... 1€92-1941 Do.

Note,~ The Soil Conservation Service 1s making studies of run-off from three areas of less than §
acres each in the vicinity of LaCrosse, Wis. (started in 1932), four areas of less than 300 acres
each in the vicinity of Edwardsville, Il1l. (started in 1938), and four areas of less than 330 acres
each in the vicinity of Fennimore, Wis. (started in 193S). Records of these studles are in the
files of that organization,



10 COCPERATION

The work in the several States was done under cooperative agreements with the organi-
zations listed below.

I1llinois: Department of Registration and Education, J. J. Hallihan,
director, through the Division of Water Survey, Dr. A. M. Buswell, chief; and
Department of Public Works and Buildings, W. A. Rosenfield, director, through
the Division of Waterways, Carter Jenkins, chief engineer.

Indiana: Department of Public Works, V. M. Simmons, administrative officer,
prior to July 1, 1941; Department of Conservation, F. H. Wallace, acting com-
missloner, and State Highway 00m1§sion, J. D. Adams, chaimman, thereafter.

Iowa: Iowa Geological Survey, A. C. Trowbridge, director; University of
Iowa Institute of Hydraulic Research, F. M. Dawson, director and dean of
College of Engineering, and E. W. Lane, associate director; and State Conser-
vation Commission, M. L. Hutton, director, succeeded by F. T. Schwob.

Minnesota: Department of Conservation, Division of Water Resources and Engi-
neering, W. 8. Olson, director.

Missouri: Missourl Geological Survey and Water Resources, H. A. Buehler,
State geologist; and State Highway Department, C. W. Brown, chief engineer.

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

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

Financial assistance was furnished by the Corps of Engineers, United States Army, in
the cperation of 143 gaging stations, of which 50 were in Illlneois, 32 in Iowa, 31 in
Minnesota, 10 In Misscuri, 7 in North Dakota, 1 in South Dakota, and 12 in Wisconsin.

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

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

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

Assistance in collecting records was also rendered by the following municipalities,
organizations, and corporations:

Illinois: North Counties Hydroelectric Co., city of Bloomington, and East
Side Levee and Sanitary District.

Iowa: Mississippl River Power Cc., Interstate Power Co., Central States
Electric Co., Central States Power and Light Corporation, Iowé Electric Co.,

Iowa Electric Light & Power Co., Des Moines Electric Co., Des Moines Water-
works, Jacob E. Decker & Sons, Boone Water Department, Iowa State College, and
the cities of Des Moines, Ottumwa, Waterloo, and Cedar Rapids.

Wisconsin: Northern States Power Co. and Wisconsin Public Service Corporation.
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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 hydrau-
1ic enginser, and Rudolph G. Kasel, chief of the division of surface waters.

The data feor the stations in the several States were collected and prepared for publi-
cation under the supervision of district engineers as follows: In Illinois (except for
Mississippi River at Alton and Thebes, Kaskaskia River at Carlyle, and for stations on
Galena, Apple, and Plum Rivers), J. H. Morgan; in Indiana, H. E. Grosbach until September
15, 1941, succeeded by D. M. Corbett; In Iowa and for stations on Galena, Apple, and Plum
Rivers in Illinois, L. C. Crawford; in Minnesota (except for St. Croix River near Rush
City), in North Dakota, for Mississippl River at Prescott and at La Crosse, Wis., and for
wWhetstone River near Big Stone, S. Dak., P, R. Speer; in Missouri, for Kaskaskia River at
Carlyle, I1l., and for Mississippl River at Alton and Thebes, I1l., H. C. Beckman; in
Montana, A. H. Tuttle; in Wisconsin (except for Mississippl River at Prescott and La
Crosse), for St. Croix River near Rush City, Minn., and for East Fork of Galena River at
Council Hill, I11., F. C. Christopherson.

The records were reviewed and the manuscript prepared for publication under the direc-
tion of B. J. Peterson, engineer in charge, and M. C. Boyer, associate engineer, section

of reports.



12 GAGING STATION RECORDS

HUDSON BAY BASIN

ST. MARY RIVER BASIN
Upper St. Mary Lake at St. Mary Chalet, Mont.
Location.- Water-s.age recorder, lat. 48°44', long. 113°26', in NE} sec. 4, T. 34 N.,
tiat at St. Mary Chalet in Glacier National Park, half a mile upstream from
outlet.
Records avallable.- May 1929 to September 1841 (lncomplete).

Extremes.- Maximum gage helght during year, 4.02 feet June 3; minlmum observed, 0.66

1929—41:. Maximum gage heighc recorded, 6,688 feet June 15, 1937; minimum recorded,
0.02 foot Dec, 16, 29, 30, 1929, Jan. 1, 1930.

Remarks,.- No diversions.

Gage height, in feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan, Fed. Mar. Apr. ey June July Aug. Sept.
1| 2.01] 1.44 - 2.80| 3.80| 3.40| 1.91| 1.28
2| 1l.e8| 1l.40 no.66 | 3.04| 3.93| 3.40] 1,88 | 1.20
3| 1l.94| 1.37 78| 3.28| 4.01| 3.35| 1.82| 1.30
4| 1l.90] 1.38 77 341 4,01 3.33| 1.80 | 1.42
6| 1.e2 - .86 | .49 3.7 3.27| 1.75| 1.48
6| 1l.79 - .93 | 3.48 - 3.19 | 1.70 | 1.56
7| 1l.70 - .87 | 3.32 - 3.14 | 1.67 | 1.62
g| 1.e3 - 1.01| 3.20 - 3.07 | 1.64| 1.66
9| 1.s8 - 1,08 | 3.09 - 2,03 1.68{ 1.67

10| 1.s7 - 1,14 2.93| 3.61| 2.88| 1.60| 1.83
11| 1.56 - 1.24{ e.87| 3.568( 2.81| 1.57| 1.70
12| .88 - 1,34 .88 3.88( 2.77| 1.8 | 1.73
13| 1.77 - 1.38| 3,02| 3.68| 2.78| 1.56 | 1,77
14 1l.s2 - 147! 3.42( 3.68( 2,67 1.54 ( 1.8
15| 1.79 - 1.54| 3.860| 3.70 2.61| 1.53 | 1.87
16| 1.77 - 1,65| 3.65| 3.65| =2.57 | 1.52 1.88
17| .76 - 1,80 | 3.685 | 3.59 2.63 | 1.50 1.80
1.75 - 1.65| 3.79 | 3.52 2,62 | 1.48] 1l.92
19 .78 - 1.87| 3.78( 3.43| 2.50| 1.46| 1.98
20| 1.70 - 1.67 | 3.3 3.32 2.46 | 1.43 | 1.97
21| .69 - 1.68| 3.49| 3.21| 2.40| 1.42] 1.98
g2| 1.67 - 1.69 | 3.39| 3.11| 2.35| 1.41] 1.92
23] 1l.84 - 170 | 3.32| 3.10 2.25 | 1,44 ] 1.90
24! 1l.60 - 1.78| 3.38| 3.15| 2.20} 1l.48| 1.91
26| 1.59 - 1,88 | 3.59| 3.23| 215} 1.34| 1.01
26| 1.59 - 1.94 3.80 3.18 2.10 1.32 2,01
27| 1.60 - 2,12| 3.85| 3.10| 2.08| 1.31| =2.18
28| 1.s58 - .21 | 3.78| 3.10}) 2.02 | 1.31] 2.22
29| 1.54 - 2,36 | 3.63| 3.27| 2,05 1.29 2.23
30{ 1.50 - 2,85 | 3.88| 3.37| 2.01| 1.25| 2,28
31| 1l.4s - - 3.63 - 1.97 | 1.24 -
h 8taff-gage reading.
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Lower 8t, Mary Lake negr Babb, Mont,

", 1o
s half g myye Upstream frop outlet and 3 mjjeg séutheast of Babb,

Records 8vallabie,- May 1929 to September 1841 ¢ lncomplete).
—————2¥allable,.
Extmmes.— Maximgm gage height recorded during year, 2,04 feet July 4; minimgy recon

Locatlon.- Hater-stage recorder., lat. 4g°s5p ng. 11395 in NE} 8ec. 3, T, =g N

~V.83 oot Apr,
192947, Maximum £age height recorded 5.35 Teot June 16 1937; minimuay recor
~0.75 Yoot Noy 26-28, 193g. ' ’

Remarks., .. No dlversions. Stage lncreased by intlow of S‘wirtcurrent Creelk,

88332

S0

NN
288

o

-

83223 3é



14 ST. MARY RIVER BASIN
8t. Mary River near Babb, Mont.

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

Drainage area.- 278 square miles (including, since Oct. 1, 1915, area drainsd by Swift-
"_'curgre'Tn Tréek above point of diverslon into St. Mary Lake). N

Records availsble,- April 1902 to September 1925, May 1929 to September 1932,
Uctober 1934 to September 1941 (summers only).

Extremes.-Maximum discharge during year, 801 second-feet May 6 (gage height 3.64 feet);
minimum discharge observed, 35 second-feet Nov. 6 (gage height, 1.22 f t)
1902-25, 1929-32, 1934-41" Maximum discharge observed, 7,980 second-reet June 5,
1908 égage helght, 9.4 feet, estimated); minimum recorded 29 second-feet Nov. 18-20,
1939 (gage height, 1.16 feet)

Remarks.- Records good. Entire flow of Swiftcurrent Creek below Sherburne Reservolr is

T dIverted into lower St. Mary Lake above statlon. Records since 1929 do not include
flow in St. lMary Canal, which diverts from river at left end of dam.

Rating table, water year 1940-41 (gage height, in feet, and discharge, in second-feet)

1.2 33 2.4 254
1.4 54 2.8 388
1.7 95 3.2 663
2.0 152 3.7 838

Discharge, in second-feet, water year October 1940 to September 1941

Day{ Oct. Nov. Dec. Jen. Feb. Mar. Apr. May June July Aug. Sept.
1 358 36 - 471 480 424 302 170
2 546 30 - 563 484 441 293 164
3 343 45 58 649 512 544 27m 170
4 340 76 59 731 830 613 266 178
5 318 42 62 760 5683 512 254 185

308 35 64 760 568 489 257 203
3 206 - 59 737 588 484 274 243
8 280 - 66 676 608 502 263 254
9 263 - 73 573 583 549 260 246
10 254 - 79 512 535 583 en 251
11 251 - 90 494 489 593 283 263
12 246 - 109 467 487 588 266 27
13 248 - lle 439 428 573 24s 274
14 263 - 142 480 340 554 248 268
15 260 - 152 526 396 530 268 289
18 257 - 154 583 458 507 248 31e
17 248 - 168 583 549 439 226 332
18 240 - 200 521 521 467 213 343
19 048 - 208 512 502 4 226 358
20 243 - 251 526 535 424 221 373
21 226 - 196 518 544 416 229 388
22 221 - 98 498 544 404 RE1 364
23 218 - 148 428 554 384 221 441
24 216 - 195 377 540 373 218 458
25 2lo - 216 392 530 365 200 437
26 206 - 229 445 540 336 205 412
27 213 - 260 445 544 322 196 424
28 216 - 289 412 613 309 180 424
?9 210 - 340 3568 687 3156 1856 416
30 203 - 408 338 498 312 180 412
31 117 - - 437 - 309 1leo -
Second- Run~-off in
Month £ ‘m_gan Maximum Minimum Mean aoreofeet
Octeberescoss . . 7,862 358 117 254 15,590
November 1- "273 76 35 5.5 541
December. . - - - -
Celendar year - - - - -
JanuAryesecesee ceen - - - - -
February.. . - - - - -
March.es... - - - - -
April 3-30. 4,489 40e 56 160 S,900
uf;s 16,256 760 336 524 32,240
JunGeeaerasesecens 15,730 687 340 524 31,200
July........‘..... . 14,161 613 309 457 26,090
August.... 7,386 302 180 235 14,650
Septenber...................-............. 9,349 458 164 312 18,540
Water year ceverrencasseasteesany - - - - -
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St. Mary River near Kimball, Alberta
(Internaticnal gaging station)

Location.- Water-stage recorder, lat. 49°04', long. 113°14', in SW% sec. 25, T. 1, R.
., fourth meridian, 1% miles southwest of Kimball and 4 miles north ot inter-
national boundary. Datum of gage is 3,917 feet above mean sea level (Dominion
btlatgr ang Power Bureau 1eve13§ Cham gage at site 3 miles downstream used Nov. 6
o Apr. 3.

Drainage area.- 497 square miles.

Records avallable.- January 1913 to September 1941. September 1902 to December 1912 at
51te hall a mile north of international boundary. 1905 to 1912 at site half a mile
downstream published in reports of Department of Mines and Resources, Canada.

Average discharge.- 39 years, 794 second-feet.

Excremes. Maximum discharge during year, 1,080 second-feet June 29 (gage height, 3.78
T minimum observed, 61 second-feet Nov. 3 (gage height, 1 et).
1902-41 Maximum discharge, 18,000 second-reet (estimated) June 5, 1908;
minimum, 16 second-feet Nov. 29, 1936.

Remarks.- Records good except those for period cf ice effect, which are fair. Since
ISI7 St. Mary Canal has diverted water from river near Babb, Mont., to North Fork
of M{1k River' Alberta Railway & Irrigation Co.'s canal alverts from river 2 miles
gownﬁtream rrom station. Flow regulated by Sherburne Lake Reservoir on Swiftcurrent

reek.

Cocperation.- This staticn 1s one of the international gaging stations maintained joint-

"‘{'y‘ﬁy 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.

Discherge, In second-feet, water year October 1940 to September 1941

Day| oOct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 449 184 158 128 88 80 86 629 765 733 407 216
2 440 al22 160 127 a8 79 ago0 720 me 701 402 216
3 426 hél 159 126 87 *78 o5 793 779 733 3388 219
4 416 #h38 157 126 86 e *106 874 765 786 366 225
5 398| all3 154 124 86 80 1 897 765 707 348 232
6 381 133 151 123 #86 81 118 897 759 665 339 251
7 368 8130 146 122 83 e2 120 868 746 653 366 307
8 351 al22 138 120 80 82 123 807 752 653 357 323
9 335 113 132 117 78 81 127 720 739 683 353 307

10 314 96 130 | #113 76 80 133 647 6e9 714 344 319
11 314 77 127 113 75 8 137 618 659 727 375 339
12 306 144 126 112 73 ™ 154 589 629 727 344 557
13 310 212 125 11 72 75 175 635 600 714 331 379
14 318 199 124 110 75 72 196 665 511 695 307 361
15 322 188 2 109 ki) 74 210 659 544 671 339 379
16 318 178 122 108 ki 75 232 707 600 647 323 402
1 310 170 #122 106 76 kil 242 727 671 629 288 416
18 298 163 123 104 75 77 269 689 647 612 269 435
19 318 160 125 101 73 78 299 659 624 589 280 445
20 314 154 128 99 72 78 319 652 647 566 265 454
21 302 150 127 #99 73 80 379 653 653 544 280 469
22 208 143 128 98 75 82 170 635 647 537 265 469
23 294 142 129 a7 |, 77 85 225 583 647 506 262 495
24 290 143 130 96 79 88 276 522 665 500 258 572
25 279 145 131 5 82 #91 319 544 641 490 245 538
26 286 147 132 93 #84 all2 327 624 659 459 248 522
27 286 149 132 o2 82 132 366 636 659 440 248 533
28 g;g *%g: %?:?. gi 81 all0 411 629 727 425 242 538
- 88 464 572 o74 425 232 527
30 259 157 130 90 - 288 561 533 874 420 222 522
31 221 130 89 - ag7 - 647 - 416 225 -
Second- Run-off in
Month foot-days Maximum Miniwmum Mean acre-feet
OCtODOrs e ecocscerscacresesnstccsssscnnaae 10,071 449 221 325 19,980
November.... 4,202 212 61 143 8,510
DOCOMDOY. s eeveresossresasosssarensarsnncns 4,160 160 122 134 8,250
Calendar yo&r 1940 +-+evverersaccncnssoae 138,964 1,590 61 380 275,600
JANUAPYeessenes 3,329 128 89 107 6,600
2,216 88 72 79.1 4,400
2,606 132 72 84.1 5,170
6,840 561 86 228 13,570
21,026 897 522 678 41,700
20,809 974 511 694 41,270
18,757 786 416 605 37,200
ug 9,518 407 222 307 18,880
Septniber-................................ 11,767 §72 216 392 23,340
Water year 1940-4L........c00c0ecvananas 115,391 974 61 316 228,900

# Winter dlscharge measurement made on this day.

a No gage-height record; discharge interpolated.

h Computed from staff-gage readings.

Note.~ Diascharge computed from chaln-gage readings Nov. 6 to Apr. 3. Stege-discharge relation
affected by Llce Nov. 9 to Mar. 25.
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8t. Mary Canal at intake, near Babb, Mont.
(International gaging station,
Location.~ Water-stage recorder, lat. 48°51', long. 113°25', ln NWiNE{ sec. 27, T. 36
+» R. W., 600 feet downstream from intake of canal on Blackfeet Indian Reserva-
tion and 1 mile east of Babb. ,

Records available.- 1918-41 (irrigation seasons only).

Remarks .- Records excellent. Canal diverts water from west bank of 8t. Mary River near
Babb and discharges 1t into North Fork of Milk River. This water then flows In the
natural channel of Milk River through Canada and back into Montana where 1t 15 used
for irrigation In Milk River Valley east of Havre. Some water may be returned to
St. Mary River at St. Mary crossing.

Cooperation.- This station 15 one of the international gaging stations maintained joint-

- E? by the United States and Canada under the Boundary Waters Treaty. The records
have been collected and compiled jointly with the Dominion Water and Power Bureau,
Department of Mines and Resources, Canada.

Discharge, ln second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. | Sept.
1 - 356 771 715 749 70
2 - 355 78 728 745 70
3 - 361 786 740 742 70
4 - 364 786 745 740 70
5 - 367 740 733 725 69
[ - 368 706 738 672 70
7 - 368 639 732 559 71
8 - 375 581 735 460 58
9 - 366 579 749 376 107

10 - 362 578 761 250 108
11 - 409 571 762 221 107
12 - 456 567 762 218 106
13 - 494 594 761 218 123
1 - 579 686 759 202 136
15 - 703 643 757 154 137
16 - 742 579 57 152 137
17 - 744 472 756 151 137
1s - 732 470 756 137 137
19 - 728 470 756 114 138
20 - 732 474 754 106 138
21 129 733 474 754 98 138
22 3 740 472 750 o 137
25 321 742 475 749 88 67
24 325 732 584 747 80 -
25 349 735 693 744 51 -
26 379 744 698 747 81 -
27 382 744 699 750 -
382 757 670 749 81 -
29 375 754 642 750 80 -
30 352 750 718 749 75 -
31 - 766 - 749 70 -
Second- Larum atmus Run~-off in
Yonth foot~-days Vax e Mean acre~feet
OCLODET e eesnsercncessottassccranssoncnnsas
November.
DOCEIMbETe e rtsesecsesssesrerosatccanasannse
Calendar year seccesetenccstersonsne
glﬁury................................... - - - - -
ebruary. - - - - -
March.o.ecss - - - - -
April 21~30 3,303 382 129 330 6,550
¥ay...... 18,156 766 355 5586 36,010
June. 18,605 786 470 620 36,900
July.. £3,191 762 715 748 46,000
August...... 8,634 749 70 279 17,130
September 1-23 2,431 138 87 106 4,520
The period.. - - - - 147,400

Note.~ Camal not in operation before Apr. 21 or after Sept. 23.
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St. Mary Canal at St. Mary crossing, near Babb, Mont.

(Internatlonal gaging station)

|
\

17

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

500 feet east of outlet of St. Mary River siphon, 9 miles northeast of

Bébb, and 10 miles downstream from intake.

Records avallable.- 1918-41 (irrigation seasons only).

Remarks.~ Records excellent.

Cooperation.~ This station 1g one of the international gaging statlons maintained jolntly
Ey the United States and Canada under the Boundary Waters Treaty.
been collected and complled Jointly with the Dominion Water and Power Bureau, Depart-

ment of Mines and Resources, Canada.

The records have

Discharge, in second-feet, water year October 1940 to Sep 1941
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 \ - s2z| ees| ewr| eza| 59
2 | - 322 870 626 634| 59
3 - 524 679 634 632{ 60
4 - 32 679 641 630} 59
5 - 336 658 834 622| 59
8 - 340 618 6830 596 | 59
7 - 340 588 628 508 | 62
S - 338 521 628 417 | &7
4 - 334 515 636 340 97
10 - 329 508 647 277 99
11 - 347 506 649 2021 100
12 - 407 501 647 199 99
13 - 427 506 645 197{ 106
14 - 483 588 643 193 | 129
15 - 600 582 641 142| 130
16 - 641 522 639 135| 131
17 - 645 434 639 185) 151
18 - 639 417 638 131} 131
19 - 836 417 839 104} 131
20 - 639 418 638 971 132
21 - 638 418 636 86| 133
22 218 639 418 636 86| 131
23 288 643 418 6354 82| 97
24 203 638 485 836 71 8.2
25 3086 638 601 634 70 -
26 3534 643 605 634 71 -
27 341 845 605 638 70 -
2e 341 653 600 636 70| -
29 340 656 549 638 70| -
30 320 653 618 638 67 -
31 - 662 - 638 60 -
Second- Run-off in
Month foot-days Maximm Minirmum Mean acre-feet
OCtObe . ccrsraaseoecacroaressvrocassnsaase
Novemberss.esee
December. coestreracsnsrcroscenrrcnvarcas
Calendar year esesersentrasserecrese
JBDUBI Y esconerasssroscacrcosrarnancenvse - - - -
Februaryeccess. - - to- -
Marche.eseese by - - - -
April 22-30 . 2,781 341 218 309 5,520
May.. 15,883 662 322 512 31,500
June 16,312 679 417 544 32,550
19,737 649 617 637 39,150
Avgustesa.. 7,626 634 60 248 15,130
September 1 2,269.2 133 8.2 94.6 4,500
The PerioGesccecs coveovnnerarsccssanone - - - - 128,200

Note.< Cenal not in operation before Apr. 22 or aftew Sept. 24,
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St. Mary Canal at Hud

(Interna

MARY RIVER BASIN

son Bay divide, near Browning, Mont.

tional gaging station)

Location.~ Water-stage recorder, lat. 48°59', long. 113°04', in sec. 5, T. 37 N., R. 11
., on Blackfeet Indian Reservation, 3 miles upstream from canal outlet and 30 miles

north of Browning.
Records available.- 1917-41 (irrigation

Remarks.- Records excellent.

seasons only).

Cooperation.- This station is one of the international gaging stations maintained jointly
g —thHe U

52 nited States and Canada unde

r the Boundary Waters Treaty.

The records have

been collected and compiled jointly with the Dominion Water and Power Bureau, Depart-

ment of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 - 319 680 628 633 56
2 - 319 678 633 633 54
3 - 316 683 635 633 80
4 - 321 687 644 633 56
5 - 329 687 644 624 51
] - 336 646 635 611 63
7 - 325 624 835 567 59
8 - 333 585 633 475 59
9 -~ 336 629 635 391 &7
10 - 331 518 844 321 92
11 - 329 618 653 245 | 102
12 - 376 510 &568 200 99
13 - 406 507 660 193 99
14 - 446 547 662 192 | 108
15 - 543 604 660 178 | 124
16 - 624 565 655 143 | 129
17 - 648 503 651 135 | 127
18 ~- 651 430 651 133 | 127
19 - 644 422 646 126 | 128
20 - 644 420 646 106 | 128
21 - 642 416 642 96 | 132
22 - 644 422 637 871 128
23 a200 655 424 635 85| 128
24 280 653 426 635 78 85
25 284 648 554 635 87 22.4
26 307 853 800 635 68 5.0
a7 329 662 609 635 70 «&
28 333 664 617 835 69 2
29 333 664 595 635 68 -
30 328 664 589 835 87 -
31 - 664 - 635 65 -
Second- Run-off in
Month foot-days Maximm | Minimum Near acre-feet
OCtObEr s svassoroveasanssaasestccssnnnne -
DOCOIDEOT+ + e naneavnrnsneneanenaneninanininn
Calendar year ceececeruesreserentrne
gubmnry................................'.. - - - - -
ebruary. - - - - -
Marche.,.. - - - - -
Aprl] 23-30.... 2,394 333 200 299 4,750
May,ceerrereees 15,792 664 316 809 31,320
June. 16,573 887 416 552 32,870
July. 19,902 662 628 842 39,480
Auguste.e... 7,992 633 65 258 15,850
September 1-28 2,276.1 132 .2 8l.4 4,520
The pPeriodi.cscee sacetcssaceesccnnnroen - - - - 128,800
a No gage-height record; discharge computed on basis of records rfor station at St. Mary crossing.

Note.- Canal not in operation before Apr. 23 or after Sept.
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Swiftcurrent Creek at Many Glacler, Mont.
(International gaging station)

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

Dram%e area.- 31.4 square miles.
Q Avallable.- June 1912 to September 1941 (winter records incomplete),
Extremes.— Maximum discharge during year, 500 second-feet May 1S (gage height, 3.37 feet);

minimum observed, 15.2 second-feet Mar. 7 (gage height, 1.54 feet).

1912-41: 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. 14-15,
1940 (gage height, 1.46 feet).

Remarks.- Records good. No diversion or regulation.

Tooperation.- This station i8 one of the international gaging stations maintained Jointly
Ey The United States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled Jointly with the Dominion Water and Power Bureau, Department of
Mines and Resources, Canada.

Rating tables, water year 1940-41 (gage height, in feet, and discharge, in

second-feet
Octs. 1 to Nov. 4 Mar. 1 to Sept. 30
1.7 31 2.0 84 1.5 12 2.0 79 3.0 363
1.8 45 2.1 107 1.6 20 2.2 122 3.5 549
1.9 63 1.7 31 2.4 174
1.8 46 2.6 282
Diascharge, in second-feet, water year 1940 to September 1941
Day| Oct. Nov. Des. Jan. Feb. Mar. Apr. May June July Aug. Sept.
hl7,6 72 338 421 282 87 46.0
xla -3: 2';’:2 nls.4 79 399 462 | gobl 79 46.6
3 67 42,2 hlg.4 ki 418 426 8232 72 61
4 58 38,0 alS.4 i 370 366 8211 70 89
5 56 - ) hls.4 79 326 3156 g205 70 122
6| 48 - 216.8 i 266 285 | g196 | 70 |gl30
71 a8 | n15.2 79| 206| 27e| giss| 7o |giev
8 39.4 - al6.4 81 177 269 gl74 68 gl17
394 - hl7.6 93 152 248 60
10 36.6 - als.0 108 140 251 8162 70 899
11 46.8 - hlB.4 1156 147 257 137 75
12 80 - alsS.4 113 226 263 137 79 8124
13 91 - alB.4 124 381 289 142 79 g156
14 89 - hlg.4 120 410 508 134 79 glez2
5| 78 z als.4 122 381 295 130 | 75 |ge08
16| 74 - alS.4 124 321 251 130 | 70 194
| er - hlS.4 122 338 229 137 | 68 163
1] s9 - a18.7 108 481 214 142 | 68 163
19 59 - al9.0 101 385 196 140 65 7
20 65 - hl9.2 96 282 i 132 (-~ i
21 65 - alg,.6 90 220 150 124 85 147
22 61 - h20.,0 104 208 137 108 66 124
23 58 - a2l.1 2 211 158 108 108
24 48.6 - h22,2 156 266 206 106 61 11s
25 50 - h24.4 174 410 279 10t 115
26 54 - h28.8 199 436 235 96 56 140
7 58 - h31.0 226 332 196 93 51 199
28 50 - h33.8 241 263 199 91 49,8 | 191
20| 45.0 - ndz.2 257 226 316 91 | 46.6 | 177
30 45.0 - 1 295 226 95 43,6 | 166
31 48.6 - 59 - 525 - 96 43.6 -
Month Second- Maxisnys | Minisnum s Roanott
on Mean aquare
foot-days mile | Inches | Acre-teet:
0etODOr..corseasrcecasssacane 1,824.2 91 3646 58.8 1.87 2.18 3,620
Hovember.......... - - - - - - -
DeCOmber.ceovreenrsarasssnens - - - - - - -
Calendar year cssnsscen - - - - - - -
g‘nulx'yb serecereiscessnccacnne - - - - - - -
'ebruary. .. - - - - - - -
Merch. 714.0 59 15.2 23.0 #7532 «84 1,420
3,338 295 72 128 4.08 4.56 7,610
9,274 481 140 299 9.52 | 10.98 18,390
8,002 162 137 267 8.50 | 9.48 16,870
4,516 282 91 146 4.65 5.36 8,960
lugus 2,046.6 87 43.8 66.0 2.10 2.42 4,060
September..cseccccerccceracns 4,067.6 208 45.0 136 4.33 4.835 8,070
Water year secensene - - - - - - -

a No gage-height recerd; discharge interpolated.
g Computed from graph based on staff-gage readings.
h Computed from staff-gage readings.
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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. 15
., In gate house at Sherburne Dam on Swiftcurrent Creek, about 6 miles southwest of
Babb, Datum of gage is 4,700.0 feet above mean sea level. Gage heights have been
reduced to elevation above mean sea level.

Drainage area.- 64 .square miles.
Records avajlable.- May to June 1915, May 1917 to September 1918, June 1921 to September
—Iea ..

Extremes.- Maximum contents during year, 40,060 acre~feet June 20 (elevation, 4,771.05
Teet); minimum contents observed, 1,790 acre~feet Sept. 2-3 (elevation, 4,730.2 feet).
1915, 1617-18, 1921-41: Maximum contents, 60,420 acre-feet June 20, 1§25 (eleva-
tion, 4,784.8 feet); no usable contents at times.

Remarks.- Reservoir is formed on natural lake by earth fill dam; storage began in 1919;
dam completed in 1921, Capacity, 66,100 acre-feet between elevations 4,726 (6 feet
above lowest outlet gate s8i1ll) and 4,788 feet (spillway crest). Natural stream bed
upstream from gates prevents withdrawal of storage to sill elevatlon. Dead storage
negligible. Flgures given herein represent usable contents. Water is used for
irrigation on Milk River project of Bureau of Reclamation.

Cooperation.- Daily gage readings furnished by Bureau of Reclamation.

Contents, in acre~feet, water year October 1940 to September 1941

Day|{ Oct. Nov. Dec. Jan. Feb, Mar. Apr. Moy June July Aug. Sept.
1} 9,412] 14,000 - - |1,s00] 12,660 | 14,680 | 17,115 | 27,615 | 58,648 {10,569 | 1,528
2| 9,668 13,280 - - - - 14,900 | 17,368 | 28,770 | 38,618 | 9,296 | 1,790
3| _9,880] 12,140 - - - - |15,080 | 17,664 | 29,866 | 37,9 ,920 | 1,790
.4( 10,126 - - 9,724 - -~ | 15,260 | 17,930 | 30,740 | 37,516 | 7,006 | 2,070
5| 10,208 | 10,290 - - - « | 15,440 | 18,420 | 31,460 | 37,634 | 6,035 | 2,254
6|10,200| 9,334 - - - - |as,710] 18,660 | 32,150 | 37,328 | 5,236 | 2,307
7]|10,413 | e,040| 7,444 - - - | 16,300 | 28,700 | 32,842 | 36,812 | 4,660 | 2,395
8| 10,636 | 6,933 - - |11,820 | 13,110 | 16,890 | 18,970 | 33,636 | 36,006 | 4,190 | 2,407
910,700 | 5,720 - - - - 17,160 | 19,168 | 34,006 | 34,900 | 3,896 | 2,383
10| 10,860 | 4,828 - - - - |17,340 | 19,078 | 34,636 | 33,820 | 3,765 2,378
1111,020 [ 4,964 - |10,200 - -« |17,620 | 18,863 | 85,420 | 32,820 | 3,606 | 2,395
12{11,180 ( 5,100 - - - - {17,700 | 18,836 | 36,057 | 31,508 | 3,068 | 2,425
13} 11,420 | 6,304 - - - - |1i7,900 | 19,150 | 36,728 | 30,795 | 2,732 | 2,436
14| 11,660 | 5,580 | 7,965 - - - | 18,050 | 19,438 | 37,364 | 29,748 | 2,684 | 2,631
15| 11,980 | 5,860 - - 12,140 | 13,620 | 15,200 | 19,510 | 38,102 | 28,693 | 2,47s | 2,790
16| 12,140 - - - = - |1s,820] 19,750 | 38,752 | 27,659 | 2,360 2,808
17/ 12,300 - - - - - 18,835 . 39,324 | 26,647 | 2,260 | 2,773
18] 12,480 - - |10,700 - - 19,069 | 21,070 | 39,948 | 26,650 | 2,219 | 2,779
191 12,660 - - - - - |19,240{ 21,700 | 40,039 | 24,810 2,142| 2,808
20( 12,540 - - = - - 18,926 21,720 40,013 | 23,777 | 2,065 2,520
21 13,020 - 8,492 - - - 18,630 | 21,700 | 39,908 | 22,633 | 2,038 2,779
22| 15,200 - - - 12,390 | 13,680 | 18,120 | 21,680 | 39,727 { 21,630 1,932| 2,720
23| 13,360 | 6,070 - - - - 17,790 | 21,740 | 39,116 | 20,480 1,966 2,938
241 13,620 - - - - - 17,638 | 21,950 | 38,622 | 19,456 | 1,944 | 3,248
25| 13,680 - - 11,180 - - 17,504 | 22,5620 38,102 | 1,480 1,928 | 3,505

13,840 - - - - - 17,115 | 25,468 | 37,608 | 17,403 | 1,928 ( 3,876
271 14,0 - - - - - 17,025 | 24,2560 | 36,966 | 16,220 | 4,928 4,438

14,180 - 9,334 - - - 16,980 | 24,960 | 36, 15,089 | 1,928| 4,
29 14,360 - - - - |14,270 | 16,917 | 26,610 37,136] 15,968} 1,916| 6,545
30| 14,450 | 6,860 - - - - 16,953 | 26,533 38,195 12,558 1,900.] 6,014
32{ 14,540 - - - - - - 26,482 - 11,724} 1,884 -

Note.~ Contefits computed from observer's 7 a.m. readings Oct. 1 to Apr. 15; from recorder
chart Apr. 16 to June 19, June 26 to Auf. 3; and from graph based on observer's daily readings
June 20-26 and Aug. 4 to Sept. 30.

Monthly elevation and contents, water year 1940 to Sep 1941
Change in contents
Elevation ¢ontents R
bate - during month
(feet) (acre-feet) (acre-foot)
Septe30.cicecreccevrcannaan 4,741.20 9,266 -
4,747,60 14,540 +5,254
sl | g e
- a9, +i
Calendar year 1940....... - - +1,925
Jan, 3leccececcaccasrone - all,455 +1,954
- al2,621 +1,166
- al4,5l0 +1,889
4,750017 16,9563 42,443
4,7650.62 26,482 +9,529
4,769.61 38,193 +11,711
4,744.28 11,724 -26,469
Aug. . 4,750.37 1,884 ~9,540
S6PbeB0sceronnsoncnsssrsras 4,736.82 6,014 +4,130
Water year 1940~4l....ve. - - -3,242

a No elevation; contents ini:erpolaced.




ST. MARY RIVER BASIN

Swiftcurrent Creek at Sherburne, Mont.

(International gaging station)

21

Location,- Wacer-stage recorder, lat. 48°50', long. 113°31', in sec. 35, T. 36 N., R. 16
. 0 feet downstream from spillway of Sherburne Lake Dam at Sherburne.

Drainage area.- 64 square miles.
Records avallable.- July 1912 to September 1941 (winter records incomplete).

Extremes .~ Maximum discharge during year, 795 second-feet July 9 (gage height, 5.12 feet);
no flow Oct. 15-24 (gates in dam closed).
1912-41: Maximum discharge, 2,280 second-feet June 17, 1916 (gage helght, 7.83
feet); no flow at times when gates in dam were closed.
Remarks.- Records excellent except those below 1 second-foot, which are fair.
sTonis. Flow regulated by operation of gates at dam.
Cooperation.- This station 1s one of the international gaging stations maintained Jointly
Ey tThe United States and Canada under the Boundary Waters Treaty.
been collected and complled jointly with the Dominion Water and Power Bureau, Depart-

ment of Mines and Resources, Canada.

Rating tables, water year 1940-41 (gage helight, in feet, and discharge, in

Octe 1 to Nov. 24

second-feet

Apr. 1 to Sept. 30

No diver-

The records have

0.3 o] 1.6 21 3.2 219 1.8 32 3.6 301
4 4 1.8 32 3.6 301 2.0 45 4.1 424
5 1.0 2.0 47 4.1 424 2.4 87 4.7 617
1.0 ] 2.4 89 4.7 618 2.8 149 5.1 786
l.s 14 2.8 149 3.2 219
Note,- Same as preceding
table below 1.8 feet.
Discharge, in second-feet, water year October 1940 to September 1941
Day| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 0.6 | 421 20,3 | 319 2.7 183 699 64
2 «5 | 484 a.3 | 319 2.7 424 891 69
3 «5 | 569 «3 | 317 2.7 558 78 66
4 «4 | B76 3 2.7 383 857 | 120
3 »3  BES «3 | 200 2.7 341 613 | 127
8 «3 | 567 3 | 202 2.7 419 508 | 136
7 .2 | 588 .3 | 208 2.7 477 373 | 162
e +2 | 548 3| 113 2.6 606 283 | 160
9 2 5086 3 44.1 1.7 746 248 166
10 o1 308 «3 1 241 1.6 768 200 | 146
11 -1 1.3 «3 | 301 1.6 756 225 | 149
12 o1 1.3 «3 | 301 1.6 742 232 | 166
13 sl 1.3 o4 | 301 1.8 729 208 | 168
14 o1 1.3 3 | 339 1.6 726 179 | 182
16 [+] 1.2 .3 | 408 1.5 720 152 | 210
16 o 1.2 o3| 343 1.4 7ig 133 | 223
17 ¢ 1.2 o4 169 1.2 703 117 | 215
18 o3 l.2 X 37.9 4.0 686 107 | 211
19 ¢ 1.2 26,0 | 188 140 674 101 | 217
20 o 1.1 289 267 217 661 219
21 0 1.2 329 308 250 686 88 | 223
22 0 l.2 324 281 271 €99 83 | 202
23 4] 1.1 319 223 483 691 83 | 105
24 o 1.0 331 223 528 674 82 | 204
26 .2 - 331 223 518 657 72 44,3
26 T3 - 329 80 521 866 72 27.4
B34 ol - 328 8.5 | 576 870 73 9.3
28 .2 - 322 6.3 | 496 678 73 5
20 .1 - 319 5.5 | 130 678 72 13
30 o1 - 319 164 4.6 699 68 3
31| 117 - - 140 - 708 67 -
Second- Run-off in
Month foot-days Maximm Minimum Mean acre-feet
0CtObOrec.creancoserccsoscancsanstracsanas 121.8 117 ] 3.93 242
November 1-24 .. 5,147.8 588 1.0 4 10,210
DOOCMDOT . . censvessssssaresersassscssnnssas - - - - -
Calendar year essecrtncassssstananes - - - - -
JANUATYesearesessncsressocascsessacsssnnae - - - - -
3,569.7 331 .3 119 7,080
68,662.3 408 B.5 212 13,020
4,173.8 676 1.2 139 8,280
19,617 768 183 630 38,710
7,32 699 87 236 14,540
3,950.2 223 «3 132 7,840
Water year eesasanan - - - - -

8 No gage-height record; discharge computed on basis of observer's notes.




22

RED RIVER OF THE NORTH BASIN

Otter Tail River near Detroit Lakes, Minn.

Location.- Water-stage recorder and concrete control, lat. 46°50°',

long. 95°2',

in sec.

N., R. 40 W., 5 miles downstream from Height of Land Lake and 7% mlles east

of clty of Detroit Lakes.
Drainage area.- 270 square ml

les.

Records avallable.- March 1937 to September 1941.

Extremes.- Maximum discharge during year, 68 second-feet May 15; maximum gage helght,
eet Feb. 26, affected by 1ce; minimum daily dlscharge, 0.2 second-foot Aug. 27,
28 (gage helght, 2.57 feet).
1937-41: Maximum daily discharge, 90 second-feet Mar. 23, 24, 1939; minimum daily,

0.1 second-foot Mar. 23,

1940,

Remarks.- Records good except those for perlod of ice effect, which are falr. F
y regulated by dams of Minnesota Department of Conservation on several lakes

D
above station.

Discharge, 1n second-feet, water year October 1940 to September 1841

low

Day] Oct. Yov. Dec. Jan. Feb. Har. Apr. Moy June July Aug. Sept.
1 26 24 11 22 22 26§ #31 5.8 30 27 12 12
2 24 23 11 20 20 24 33 6.2 25 26 11 7.8
3 26 23 11 18 %20 24 33 7.8 20 22 10 4.5
4 24 23 12 18 19 22 35 5.3 26 23 12 3.7
5 24 13 le 1s 24 35 9.7 24 1s 12 2.4
6 23 14 19 18 24| 31 10 25 22| 10 .8
7 22 22 16 #20 17 24 24 9.3 19 22 9.3 .6
8 21 17 18 17 24 29 9.7 12 29 8.2 1.2
9 20 18 18 18 24 24 3.7 14 18 7.5 1.0
10 19 1s 18 18 24 20 10 17 18 8.6 1.0
11 1s 18 20 18 24 1s 22 22 19 10 1.4
12 17 14 18 19 #24 20 32 25 25 9.3 1.0
13 17 15 14 18 19 22 20 37 23 24 8.2 1.6
14 19 16 19 20 22 26 50 17 24 7.1 2.7
15 1s 1s 18 20 22 22 65 22 23 6.2 4.0
16 18 20 17 20 22 22 57 20 20 4.8 4.0
17 17 22 17 19 20 17 56 19 24 4.2 4.0
18 16 17 22 16 18 20 15 55 16 22 3.2 4.0
10 16 22 16 17 22 14 51 22 22 2.4 2.8
20 16 . 22 kA4 17 22 16 50 46 20 2.0 2.6
21 14 22 18 18 22 16 47 47 19 1.2 4.8
22 13 20 18 18 24 18 44 38 18 N} 4.2
25 12 20 17 10 24 18 38 37 18 +6 3.7
24 12 14 20 17 19 24 15 26 37 17 5 4.0
25 1 22 18 20 26 10 20 33 20 o7 3.2
26 11 22 18 22 26 7.5 34 50 25 5 2.6
27 11 (%) 24 19 24 30 5.8 34 28 21 3 2.6
28 17 13 24 19 24 32 4.5 32 28 18 5 2.2
29 22 12 24 20 - 30 3.7 32 28 17 5 1.4
30 22 12 24 22 - 30 4.5 32 24 15 4 1.0
31 23 - 22 22 - 30 - 51 - 14 1.1 -
Second- Run-off in
¥onth foot-deys Maximuam Minimum Mean acro-feet
eseses 567 26 11 18.3 1,120
Novemberiec..eeee 520 - - 17.3 1,030
DOCOmMDOT e veteetavrevcossrstnsstcasecacesanan 573 24 11 18.85 1,140
Calendar yoar 1940 .....cvvcrcsovnacsssss 2,788.8 42 - 7.62 5,530
575 22 16 18.5 1,140
5638 24 17 19.2 1,070
758 32 20 24.5 1,500
588.0 35 3.7 19.6 1,170
92S5.5 65 5.3 30,0 1,840
778 47 12 25.8 1,540
650 29 14 21.0 1,290
164.9 12 B 5.32 327
92.8 12 .6 3.09 184
Water year 1940-41.cceesecccrsccsscanans 6,728.2 65 3 18.4 13,360
4 Winter dlscharge measurement made on this day.
. Note.- Stage-dlscharge relation affected by ilce Nov. 28 to Mar. 30.



RED RIVER OF THE NORTH BASIN . 23
Otter Tall River below Pelican River,near Fergus Falls, Minn.

Location.- Water-stage recorder, lat. 46°13'45", long. 96°07'00", in SW% sec. 20, T. 132
N., R. 43 W., 500 feet downstream from Dayton Hollow Dam, S miles dcwnstream from
Pelican River, and 5 miles southwest of city of Fergus Falls.

Drainage area.- 1,810 square miles.

Records avallable.- November 1933 to September 1941. Qctober 1930 to November 1933 at
51te 4 mlles downstream.

Extremes.- Maximum discharge during year, 611 second-feet July 2; maximum e height,
3.66 Teet Mar. 16, affected by ice; minimum discharge, 4.4 second-feet (regulated)
Aug. 12 (gage height, 1.0l freet); minimum dally, 5.7 second-feet Oct. 5, 6.

1930-41: Maximum discharge, 810 second-feet Dec. 11, 1930; minimum, 1.0 second-
foot May 2, 1934, Sept. 30, 1935; minimum daily, 1.6 second-feet Feb. 7, 1937

Remarks.- Records geod. Flow completely regulated by power plants upstream.

Discharge, in second-feet, water year Octob 1940 to Septemb 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1l 18 42 30 34 #100 | vl4o #3290 318 224 149 62 62
2l 22 44 27 38 %62 106 396 308 142 50 62
3 6.4 s7 27 3e 74 87 332 324 270 1e0 46 65
4 20 63 b2 38 91 147 323 186 263 164 44
6 6.7 90 34 40 101 1146 266 306 264 8s 72 73
[ 6.7 32 34 *36 99 160 241 317 . 203 92| 48 66
7l 16 61 36 #49 106 139 301 359 299 90 46 21
el 19 6 30 66 99 a9l 248 362 164 134 48 39
9] =23 48 56 74 69 *51 311 300 276 135 32

10| =22 106 36 81 k44 #126 297 29e 287, 129 66 43
1) 20 168 34 70 130 162 254 280 256 145 80|
12 7.01 1b123 39 49 148 167 293 3le! 29 104 35 9.1
13| 21 b26 33 37 148 167 234 308 264 118 42| 837
14 23 16 44 44 146 164 285) 239 70| 38} a48
16 9.7 b27 26 (13 147 1566 271 347 113 s9 46| aS1
16 28 21 b36 51 b87 bl52 260 340 252 76 43 86
17| 21 12 37 46 b8l b129 246 357 203| 161, 33 64
181 16 v27 42 58 b68 | blis 277 307 241/ 110 31 62
191 36 36 36 23 73 167 281 367 245 110 31 61
201 22 51 36 50 96 133 230 304 213| 42 23| 62
21| 27 16 37 59 | b120 169 283| 360 77 90 29 30
22| 15 2s 25 52| bl2d 169 261 311 127 96| 31 45
23| o5 62 37 70 86 62 259 336 148 101 34 €0
24 23 44 37 b78 167 250 316 166 107 19 o7
26 S.8 50 20 106 95 184 278 93 169 90 26 48
26| =21 44 35 49| 1v1s1 246 280] 306, 164| 46| 32| 62
27 9.7 53 33 73 132 270 20! 313 147] 55 26| 64
2s *51 66 105 bl44 228 274 152 22| 30| 44
34 34 38 147 - 310 21 276| ki 21 2 37
30} 48 36 43 43 - 311 201 197} St 67 66| 40
31f 10 - 66 71 - 304 - 293 - 69| 37 -
Second- Run-off in
Month foot-days Maximum Minimum Moan acre-feet

“OCEODOT e s saorssonsrcassanvossasosesasnsrn 707.8 110 6.7 22.8 1,400

NOVOmDOrsaeereesraoaveoensnsensonoons 1,543 158 12 51.4 3,060

DOCEIDOT e e o veerrnceorvcrersvssrsnsonnannos 1,119 56 20 36.1 2,220

Calendar year 1940.....cceceeesnnsvasess] 27,071,1 509 4.0 74,0 53,690

JANUBTY e serraoscnssoronsrasassasonsnancns 1,818 147 23 58.6 3,610

FODIUAT Yo cerenacesensessorsescsasnosnannss 2,947 181 59 106 6,860

MArCheseeecaoeesonseroansrrannsraneassannns 5,068 311 51 163 10,050

ADPPLlesccrorcncosenoronncssnnsransensocnse 5,313 396 208 277 16,490

MBYeeerivesesonenasnsoasosssacsssrannannne 9,383 362 93 303 18,610

JUNO.oeevavaressosvorrsnancssrsacssansosne 6,316 348 72 211 12,530

JULFeeesnaronsacevsenasesanssranssasoorans 3,070 1e0 21 99,0 8,090

N 1,210 72 19 39,0 2,400

SEDLOMDOr . sasseserccsacessssassasnersacans 1,546.1 86 9,1 61.6 3,070
Water year 1940=4l......0uvvveeranccrans 43,040.9 396 6.7 1le 85,380

# Winter diecharge measurement made on this dey.

a No gage-height record; discharge computed on basis of power-plant record.

b Stage-dlscharge relation affécted by ice.

Note.~ Backwater from aquatic vegetation June 23 to Aug.S, Aug. 10 to Sept. 12, Sept., 16-30; dis-
charge computed on basis of gage helghts and 7 discharge measurements.

509347 0 -43-3
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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.- 6,940 square miles,
Records avallable.- May 1901 to September 1941.
Average discharge.- 39 years (1902-41), 405 second-feet (unadjusted).

Extremes.- Maximum discharge observed during year, 1,390 second-feet Apr. 3 (gage height,
10.10 Teet); no flow at times.

1901-41: Maximum discharge observed, 7,740 second-feet July 11, 1916 (gage height,
21.04 feet, present datum); maximum gage height observed, 23.6 feet (present datum
Apr. 6, 1916, affected by ice; no flow for many days in each year of period 1932-41.

Maximum stage known, 40.1 feet Apr. 7, 1897, U. 8. Weather Bureau gage, zero of
which 1s 863.5 feet above mean sea level, adjustment of 1912.

Remarks.- Records good except those below 10 second-feet, which are fair. Gage read once
dally. Flow partly regulated by several lakes in the Otter Tail River Basin and munici-
pal pools created by dams in channel of Red River. Figures of daily discharge do not
include diversion by city of Fargo.

Rating table, water year 1940-41, except periods of fce effect (gage height, in feet, and
discharge, in second-feet)

7.2 0 7.6 50 8.2 212 8,8 478 9.7 1,042
7.3 4 7.5 94 S.4 259 9.0 586
7.4 17 8.0 147 8,6 378 9.3 764
Discharge, in second-feet, water year October 1940 to September 1941
Day| Oct. Nov. Dec - Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 [¢] 28 39 37 63 89 1,200 332 355 310 45 41
2 0 28 40| 36 87 96| #1,200 332 378 273 34 43
3 o 23 b4o 30 3 106 1,390 332 332 227 | 23 45
4 o 20 b40 26 80|  Dbll4) 1,290 356 332 198 | 13 43
6 o 34 b40 43 82 119] 1,120 356 289 e | 14 56
6 [ 82 41| #p4s 80 127 968 355 427 185 | 12 46
7 ] 76 39 46 80 133} 1,040 356 531 198 6.6 39
8 [ 60 36 b4ad 78 119 968 355 604 1s8 9.2 39
9 ] 50 36 42 78 127 529 310 427 181 9.2 39
10 o 40| 34 39 80 %141 702 332 427 144 32 46
n o 32| 30 37 = 153 o2 378 643 14 ) 26 6
12 0 b24, 32 34 a7 166 614 402 1,200 109 ) 29 104
13 [} 17 b32 39 92 156 531 378 | 1,290 114 | 4 136
14 0 10| b34] 39 99 133 504 355| 1,120 119 [ 36 114
15 3.0 10 36 45 87 126 452 310 897 12| 32 96
16 [ b13| 4] 50 92| bl36 452 310 764 127 | 29 82
17 [ 22 39, b60 99(  bl50 402 332 672 126 30 87
18 [ b24 37 v50|  blo4 182 427 356 668 122 82
19 [} 36 36 48 bvllo 147 402 332 427 109 26 82
20 1.0 41 34 46 116 1s8 a8 332 366 99 26 60
21 4.0 32 46 127 1856 402 332 310 106 24 82
22 10 41 34 b46 108 178 402 310 310 23 96
23| 13 41 34 4 85 181 3e 310 310 2| 22 112
24! 13 36 36 b4 65 219 355 310 289 89| =20 127
25 14 34 39 040 58 310 356 310 249 73| 23 126
6] 13 39| 37 71 427 365 289 178 60| 23 127
27| 16 37 41/ 43 94! 504 356 289 166 54| 23 106
28| =20 #36) 43| 43 96 356 310 178 56| 26 106
29| 24 37 45| - 672 365 261 242 68| =28 106
30| 23 37 48 - 863 356 178 310 63| 30 102
31| =23 - 4 58 -1 1,040 - 261 - 56| 39 -
B Adjusted for
Ovserved diversion
Month (D.'wor;io:) oot in
Second- Run-off in |(acre-fee:
foot-days VMaximm |Minimum| = Hesn (acre-feet) Hean (acre-foet
OOLODEr . cvevsosnsnnns 177.0 24 [ 5.71 351 231 9.47 582
November..eeevesesess | 1,049 sz 10 36.0 2,080 212 | 38.6 g.ggg
December...seeeseeces | 1,168 46| 30 7.7 2,320 200 | 41.0 B
Calendar year 1940 | 35,366,5 970 0 96,8 70,160 2,840 J101 73,000
1,323 58 26 42.7 2,620 200 | 46.0 2,820
2,436 127| 58 | 87.0 4,830 191 | 90.4 8,020
7,824 1,040 89 252 16,520 220 és'sso
19,328 1,390| 356 | 644 38,340 211 1648 20" 920
10,057 402 178 | 324 19,950 288 (329 o350
14,560 1,290| 166 | 485 28,880 239 |459 9,120
. 4,031 s10| s4 | 130 8,000 316 135 s
UGUSE « v oevoeoroncnes 784.0 45 6.6 25.3 1,560 268 | 29,6 1e520
September.sciesscee..| 2,446 136 39 81.5 4,860 181 84,6 s
Water year 1940-41 | 65,182 1,390 o | 17e 129,300 2,747 183 132,100
# Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.
Note.~ Diversion is by city of Fargo pumping plant.
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Red River of the North at Grand Forks, N. Dak.

Location.~ Water-stage recorder, lat. 47°56', long. $7°03', in SEiNE} sec. 33, T. 152 N.,
R. 50 W., in Grand Forks, 2 miles downstream from Red Lake River, Datum of gage is
778.42 feet above mean sea level, datum of 1529.

Drainage area.- 30,200 square miles (includes 3,940 square miles in closed Devils Lake
Bﬁggn)

Records avallable.- May 1501 to September 1941 in reports of Geological Survey; April
1882 to November 1912 in report of Minnesota State Drainage Commission.

Average discharge.- 59 years, 2,088 second-feet.

Extremes.~ Maximum daily discharge during year, 13,400 second-feet Apr. 18; maximum gage
elgnt, 27.86 feet Apr. 12; minimum discharge recorded, 163 second-feet Oct. 2 (gage
height, 2.20 feet, affected by backwater from aquatic vegetation).

882-1941: Maximum discharge observed, 43,000 second-feet Apr. 10, 1897 (gage
neight, 50.2 feet), from rating curve extended above 32,000 second-feet; minimum dis-
charge, 2.4 second-feet Feb. 3-5, 12, 14, 16-19, 1637 (caused by unusual regulation
during repair of dam at Grend Forks).

Remarks.- Records good except those for perlods of ice effect or no gage-height record,
and those affected by rapidly changing stage, which are fair.

Discharge, in second-feet, water year October 1940 to September 1941

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 224 a370 280 300 360 3601 1,390| 3,220 064 | 1,640 362 738
2 178| a380| w280 320 360/~ 360f 2,120 2,970 920| 1,640 362 738
3 207 h397 300 320 340 360} 2,860 2,780 920} 1,600 404 38
4 212 a410 280 320 320 3401 4,170 »! 9ss| 1,560 349 o
3 219| a450 240) 320 320 340| #5,820| 2,470 1,020| 1,450 316 818
6 234 2480/ 240 340 360 3601 7,790( 2,260 1,120( 1,380 202 988
7 229 500 260 320 340 360| 9,650 2,220{ 2,020| 1,200 326 | 1,230
8 268 h637 260 340 320 380{ 11,300( 2,060] 4,400] 1,200 446 1,410
9 283 hd74 260 340 320 360 12,800 1,930 8,000| 1,200 706 1,460

10 263|  h606) 280 340 320 380] 13,400| 1,930| 8,600| 1,160 886| 1,480
il 245 ab00 300 340 320 400{ 13,400| 1,880| S,500( 1,090| 1,160| 1,460
12 209 a400) 300 340 340 4001 13,400| 1,760{ 8,500 1,090| 1,160| 1,450
13 234 300 320 340 360 420! 11,900 1,670| 8,500| 1,020| 1,270 1,410
14 248 2300 300 340 380 420{ 10,900 2,060| 8,600 1,090 1,340 1,340
16 269 a280 280 340 400 420{ 10,100| 3,120{ 8,600 1,020 1,340 1,300
16 261 280 280 360 330 660 9,300 4,120| 8,500| 1,020| 1,270| 1,270
17 209 280 280 560 360 4 8,660 4,000f 7,600 9 1,160 2300
18 212 280 240 340 360 400 7,770 3,640| 7,000 8e6 1,160] 1,380
19 237 300 240 320 360 420| 6,860 3,060f 6,000 886| 1,090| 1,480
20 h242 260 280 *#280 360 460 6,020{ 2,460| 5,500 886 9! 1,520
21 h242 240] 300 340 380 550| 5,280| 2,120{ 5,000 862 sls{ 1,600
22 h268 280 280 360 600| 4,860 1,840| 4,600 852 722] 1,560
23 h268| 2250 280 340 380 0| 4,460] 1,560 4,420 658 642¢ 1,600
24 n242) 220 280 340 380 400| 4,270| 1,380] 4, 504 610| 2,070

26 n242) 260 300| 360 380| 400( 4,050| 1,270{ 3,640 549 679| 2,410

26 h219 240 300 340 380 440| 3,360 1,200} 3,260 540 564| 2,560
27 h219 300 280 340 380 460| 3,700/ 1,160f 3,010 534 679! 2,810
28 a260) 300} 300 340 380 500| 3,620 1,160| 2,760 564 679( 3,110

29 8300 300 320 320| - 650| 3,470/ 1,120| 2,660 549 694! 3,110

30 n328 260| 300 320 - 760| 3,420, 1,0%0| 2,020 504 e74| 2,860
31 h355 - 300 340 - #950 - 1,020 - 432 722 -

Second- Run-off 1in

Month foot-days Maximum Minimum Mean acre-feet

October. .. 7,603 355 179 246 16,080

November 10,353 537 220 344 20,500

December, 8,740 320 240 282 17,340

Calendar year 1940....c..... 276,664 10,000 105 756 | 548,800

JANUATYseerereonrvossrenscorss 10,360 360 280 334 20,550

10,020 400 320 358 19,870

13,890 950 340 448 27,560

210,380 13,400 1,390 7,013| 417,300

67,150 4,120 1,020 2,166 133,200

141,112 8,500 920 4,704] 279,900

30,675 1,640 432 986 60,640

23,436 1,340 202 756 46,480

SODLEMDOT . e esvensovoarsocsocesrsncssrrocns 48,060 3,110 738 1,602 96,310

Water yoar 1940-4L......ccovevvcnccecroas 581,648 13,400 179 1,604| 1,154,000

# Winter discharge measurement made on this day,

a No gage~height record; discharge computed on basls of records for adjacent periods, weather
records, and records for stations at Fargo and Emerson.

h Computed from staff-gage readings.

Note.~ Stage-dlseharge relation affected by ice Nov. 13 to Mar. 31, Baclwater from aquatic vege-
tetion Oct. 127, Oet. 30, 31, Nov, 3, S-10; discharge computed on basis of two discharge measure-
ments, gage heights, and weather records., Stage-diacharge relation affected by rapidly changing
stage Apr. 1-27, June 8-22; discharge computed on basis of loop curve definsd by il discharge
measurements, gage heights, and engineers' mnotes,
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Red River of the North at Emerson, Manitoba
(international gaging station)

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

Drainage area.- 40,200 square miles (includes 3,940 square miles of closed Devils Lake
- Bas%nl.

Records avalilable.- March to November 1902 and October 1929 to September 1941 in reports
0T Geological Survey. May 1912 to September 1929 in reports of Dominion Water and
Power Bureau, Department of Mines and Rescurces, Canada.

Average discharge.- 28 years (1913-41), 1,889 second-feet.
Extremes.- Maximum discharge observed during year, 27,800 second-feet Apr. 16 (eslevation,
.37 feet); minimuwn discharge observed, 188 second-feet Oct. 1, 3, .
1912-41: Maximum daily discharge observed, 46,200 second-feet Apr. 24, 1916 (eleva-
tion, 785.16 feet); minimum observed, 0.9 second-foot Feb. 6-8, 1937.

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

COOBeration.— This station is one of the international gaglng stations maintained by
arnada under agreement with the Unlted States.

Correction.- The daily mean discharge for June 9, 1940, is 1,210 second-feet, superseding
— flgure published in Water-Supply Paper 895.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Avg. Sept.
1 188 318 260 278 369 374 416 5,260f 1,480 3,140 602 630
2 193 326 266 278 350 374 464| 4,930| 1,440! 2,870 599 616
3 188 341 288 273 344 374 497 4,630( 1,380f 2,740 B74 669
4 208 386 310 270 335 368 66# 4,360 1,310} 2,690 548 858
5 250 404 306 270 #334 362 1,03 4,140 1,270 2,090 4s82] 1,000
6 213 431 316 270 335 353 2,530{ 3,970 1,230 1,950 443 1,060
7 193 440 329 273 347 332 4,200 3,760] 1,200 1,860 413 1,260
e 198 #4568 347 295 350 323 6,880 3,530{ 1,350 1,820 407 1,210
9 213 464 341 265 344 313 9,700 3,380{ 1,460 1,770 38¢| 1,160
1o 218 476 336 286 338 306 | 14,300, 3,230f 1,460 1,610 368 1,230
11 213 485 308 306 335 308 21,500 3,040] 4,010 1,420 320| 1,350

12 188 494 293 283 350 #313 | #25,000] 2,e70] 6,080, 1,380 374 1,420
13 235 506 #2856 283 350 325 | 26,4000 2,720f 7,760 1,340 592| 1,470
14 238 491 308 293 350 341 | 27,2001 2,620 8,880 1,280 536| 1,670

15 260 506 208 298 341 344 | 27,600 2,530 9,660 1,240 1,080 1,480
16 225 497 310 306 336 350 27 ,800] 2,460 10,200 1,200 1,180 1,520
17 220 486 326 #302 347 359 26,900 2,620 10,6000 1,190, 1,270 1,540
le 225 456 313 323 350 368 | 24,2000 3,280( 10,900 1,160 1,320 1,540
19 233 407 306 332 366 368 23,600{ 3,670] 10,700 1,160 1,310 1,470
20 233 365 295 341 359 356 | 21,00 3,810 9,840 1,210/ 1,240 1,420
21 233 359 283 350 362 362 | 19,700 3,700 8,720, 1,050 1,190| 1,510
22 230 #324 273 366 356 356 17,6000 3,330 7,770 1,000 1,130 1,740
23 213 300 266 363 363 338 15,700 2,980 7,010 9771 1,070 1,860
24 238 278 256 347 353 371 13,800 2,660 6,270 959 1,000 2,070
26 268 290 250 335 #342 374 11,900 2,360 5,650 935 900 2,930
26|\ 293 306 280 338 363 416 10,100 2,200 5,030 889 812 3,670
27 305 315 293 341 359 426 8,670 2,320 4,530 509 742 4,000
28 305 318 280 353 356 422 7,240 1,7600 4,110 728 690 4,180
29 306 278 280 359 - 426 6,410 1,6200 3,730 655 634 4,410
30 293 270 %282 366 - 410 5,750 1,500 3,430 609 602 4,650
31 306 - 285 362 - 410 - 1,450] - 592 599 -
Second~ Run-off in
Month Poot-days Maximum Minimum Mean acre-feet
OCLODET e s eerrtersenssrenncansersorcrrsnnse 7,318 306 188 236 14,520
November..e.covse.s. 11,772 506 270 392 23,350
December.....e.s sesscsresnean 2,176 347 250 296 18,200
Calendar year 1940.s.esecscsccesssaansns 321,598 14,600 95 879 637,900
JaNUBYFe v . 9,672 362 266 312 19,180
Februa . 9,743 362 334 548 19,320
March. aes 11,213 426 303 362 22,240
April cese 409,451 27,800 416 13,600 812,100
May.. sres 96,710 5,260 1,480 3,120 191,800
June. coonnes 158,530 10,900 1,230 5,280 514,400
July.. seecesecssessanes 44,213 3,140 592 1,430 87,700
Augustecereceroracanes teesseesreansitoe 23,416 1,320 320 756 46,440
BOPLOmbET s e st senrreocnronasnanssassnnns 55,593 4,650 616 1,850 110,300
Water year 1940e4l...eccesnvscenscsncnns 846,806 27,800 188 2,320| 1,680,000

# Winter discharge measurement made on this day,
Note.~ Stage-discharge relation affected by ice Nov. 15 to Apr. 1l1.
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Lakes In Otter Tall River Basin

Many Point Lake near Ponsford, Minn.

Location.- Staff gage, lat. 47°03', long. 95Y32', in sec. 6, T. 141 N., R. 38 W., on
abutrent of concrete dam at outlet, 10 miles northwest of Ponsford. Datum of gage is
1,493.24 feet above mean sea level, adjustment of 1912.

Records available.- September 1933 to September 1935 and May 1938 to September 1941

Tagmentary).
Extremes.- 1933-35, 1939-41: Maximum gage height observed, 8.07 feet, present datum, ,
uly 19, 1395; minimum observed, 2.52 feet, several days during fall of 1940.

Remarks.- Lake level artificially regulated by type "C" dam with five 5-foot bays permit-

ng a 6-foot control by stop logs. Datum of gage is at top of concrete sill of dam.

Cooperation.~ Gage readings prior to September 1940 furnished by Minnesota Department of
Bonservaflon, Division of Water Resources and Engineering.

Gage helght, in feet, 1939-41

1939 1940 1940 1941 1941
Oct. 12 2.82 Apr. 13 2.7} Sept.14 2.60 Apr. b6 2.68 June 14  3.70
19 2.77 26 3.28 27 2.52 12 3.24 28  3.50
Nov. 3 2.78 May 14 3.56 Cct., 5 2.52 19 3.34 July & 3.38
17  2.56 30 3.44 12  2.52 26 3.46 12 3.30
Dec. 6 2.56 June 13  3.51 19 2.50 May 3 3.70 19 3.22
28 3.60 21 2,566 10 3.73 26 3.19
. 1940 July 16 3.49 26 2.52 17  3.80 Sept.20 3.18
Feb, 20 2.68 30 3,82 Nov. 2 2.54 24 3.76 27 3.36
27 2.m Aug. 12 3.42 9 2,52 31 3.72
Mar. 19 2.70 27 3.06 16 2.52 June 7  3.80

Note.- Readings other than thoze shown ebove 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 outiet, 8% miles northwest of Ponsford. Datum of gage is
1,491.15 feet above mean sea level, adjustment of 1912,

Records available.- May 1938 to September 1941 (fragmentary).
renes .- ¢ Maximum gage height observed, 3.68 feet July 7, 1938; minirum
observed, 1.26 feet 26, 1941.

Remarks.- Lake level artificlally regulated by type "C" dam with six 5-foot bays permitting
a 3.75-foot control by stop logs. Datum of gage is at top of concrete sill of dam.

Cooperation.~ Gage readings prior to September 1940 furnished by Minnesota Department of
gonservafion, Division of Water Resources and Engineering.

! @Gage height, in feet, 193%-41

1932 1940 1940 1941 1941
Oct. B 1.80 Mar. 18 2.60 July 30 2.56 Mar. 31 1.82 Aug. 16 2.48
19 1l.e8 26 2.14 Aug. 14 2.54 Apr. 14 2.16 29 2.50
Nov. 2 1.61 Apr. 7 2.38 30 2.32 30 1.86 Sept.l6 2.54
17 1.80 26 2,70 Sept.13 2.14 May 9 1.82 26 2.72
Dec. 2 1.52 May 14 3.17 30 1.74 30 2.46
2 1.80 30 2.64 Oct. 14 1.60 June 16 3.10
June 13 2,70 30 1.66 30 2.e4
1940 28 2,68 Yov, 11 1.82 July 14 2.70
Feb. 20 1.86 July 16 2.56 30 2.62

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

Height of Land Lake near Detroit Lakes, Minn.

Locatlon.~ Staff gage, lat. 46°53', long. 95938', 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 is 1,449.95 feet above rean sea level, adjustment of 1912,

Records avallable,- March 1938 to September 1941 (fragmentary).

Extremes.- 1906-41: Maximum gage height observed, 5.38 feet May 5, 6, 1941; minirum
observed, 2.35 feet Feb. 20, Mar. 18, 1940.

Remarks.- Lake level artificlally regulated by type "C" dam with six 5-foot bays permnit-
tIng a 5-foot control by stop logs. Datum of gage 1s at top of concrete sill of dam.

Cooperation.- Gage readings prior to September 1940 furnished by Minnesota Department of
Conservation, Division of Water Resources and Engineering.

Gage height, in feet, 1939-41

1939 1940 1940 1941
Oct. 26  2.97 Mar. 25 2.44 Sept.28  3.83 Apr. 30 5.26
Nov. 16 2.68 Apr. 30  3.48 Oct. 12 3.58 May 31  5.00
Dec. 15  2.50 May 30 3.86 June 30 4.48
June 28  3.99 1941 July 31  4.11
1940 July 30 3.8 Mar. 15  3.56 Aug, 31  3.58
Peb. 27 2.36 Aug. 23 3.86 31 .58 Sept.29  4.00

Notg.~ Readings other than those given above (dally after Mar. 15,
19 wore made.
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Lakes 1in Otter Tall Rlver Basin

Little Pine Lake near Perham, Minn.

Location.~ Staff gage, lat. 46“37'40", long. 95°32'20", in lot 2, sec. 1, T. 136 N., R.
., on abutment of concrete dam at outlet 2k miles northeast of Perham.
Records avallable.- A%‘Ji& 1937 to Ee}féﬂbeg 194. d(rra 4entary 27, 10573 minty
remes .~ : mum gage he observed, feet Apr. » minimum
observed, 1.17 reet Feb. 18, 1938. ?
Remarks. Lake level artiriclally regulated by type "C" dam with sixteen 5~foot bays D
ng a 4-foot control by stop logs. Datum of gage 1s at top of concrete sill ot dam.
Coo eration.- Gage readings prior to September 1940 furnished by Minnesota Department of
onservation, Division of Water Resources and Engineering.

Gage height, in feet, 1939-41

1939 1940 1940 194
Oct. 19 1,68 June 30 al.70 Dec. 31 al.61 Apr. 30 a2.30
¥ov. 3 1.79 July 31 al.82 May 31 e2.12
Aug. S1  1.84 1941 June 30 a2.10
1940 Sept.50 1l.44 Jan. 31 1.60 July 31 a2.03
¥ar. 20 1.87 Qct. 31 al.63 Peb. 28 1.67 Aug. 31 a2,00
Apr. 30 a2.37 Nov. 8 1.70 Mar. 31 1.7 Sept.30 a2.10

a Interpolated.

Pine Lake near Perham, Minn.

Location.- Staff gage, lat. 46°35'34", long. 95°30725", In sec. 17, T. 136 N., R. 38 W.,

on abutment of concrete dam at outlet, 3 mllies east of Perham., Datum of gage is
1,327.00 feet above mean sea level, adjustment of 1912.
Records avallable.— June 1934 to SGDtember 1941 (fragmentary).
Maximum gage height observed, 5.30 feet May 5, 1938; minimum

asserved, 3.48 feet Oct. 19, 1939.

Remarks. Lake level artincially regulated by type "C" dam with seventeen 5-foot bays

Itting a 4.5-foot control by stop logs. Datum of gage 1s at top of concrete sill

Cooggratlon - Oage readings prior to September 1840 furnished by Minnesota Department of
ion, Division of Water Resources and Englneering.

Gage height, in feet, 193941

1939 1940 1940 1940 1941
Oct. 12 3.48 Mar. 9 3.50 July 31 a4.62 Dec. 31 4.26 May 31 4.64
Fov. 3 S.54 30 3.8 Aug. 31 4.45 June 30 a4.72
16 3.54 Apr. 30 a5.02 Sept.30 4.12 1941 July 31 a4.50
Dec. 2 3.55 May S1 4.62 Oct. 31 a4.24 Mar. 31 a4.48 Aug. 31 4.60
June 50 a4.54 Nov. 30 4.357 Apr. 50 24,99 Sept.S0 4.48

Note.- Additionael resdings were made subsequent to Mar. 30, 1940; only month-end readings
published

Rush Lake near Otter Tail, Minn.

Location.- Staff gage, lat. 46°28'35", long. 95°34'25", in sec. 26, T. 135 N., R. 39 W.,
on aputment of dam at outlet of lake, 3% miles northwest of Ottér Tall post office.
Datum of gage 1s 1,316.26 feet above mean sea level, adjustment of 1912,

Records available.- June 1934 to September 1941 (rragmentary)

Extremes.- 1034-41: Maximum ga§e helght observed, 5.64 feet Aug. 10, 1937; minimum

observed, 3.65 feet Nov. 7

Remarks lake level artiricially regulated by type "C® dam with twelve S5-foot bays per-

ng a 6-foot control by stop logs. Datum of gage 1s at top of concrete sill of dam.

Coo eration. Gage readings prior to September 1940 furnished by Minnesota Department of

onservation, Division of Water Resources and Enginesring.

Gage height, in feet, 1039-41

1939 1940 1940 1941 1941
Oct. 19 4.22 Mar. 20 4.92 Aug. 351 a4.83 Jan. 22  4.56 June 30 a5.08
Nov. 18 4.24 Apr. 30 a4.94 Sept.30 4.30 Fedb. 12 4,56 July 51 a4.86
Dec. 15 4.30 ¥ay 31 4,74 Oct. 31 ad.42 Mar. 51 4.44 Aug. 31 a4.89
June 30 a4.63 Nov. 28 4.56 Apr. 30 a5.40 Sept.30 a4.83
July 31 a4.88 Dec. 15 4.66 May 285  4.52

Note.- Additional readinga made subsequent to Dec. 15, 1959; only month-end readings
published.
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Lakes in Otter Tail River Basin

Otter Tail 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 of Otter Tail Lake, 5 miles northwest of viliage of

Battle Lake. Datum of gge 18 1,315.92 feet (xeviaed) above mean aea level (from
levels by engineers of Emergency Conservatibn Work). Prior to Oct. 1, 1940, at datum
0.15 feet lower. All readings given below have been neduced to present datum.
Records available.- September 1933 to September 1941 (fragmentary).
TOmes . — e height observed, 4. 15 reet (present datum), Aug. 3, 1937;
~ mnimum observed 2 02 teet (present datum), oct. 15, 1934.
Remarks.- Lake level artifictally regulated by modified’ type "C" dam with seventeen 5-foot
bays permitting a 5.25-foot control by stop logs.
C(wgeratlon. Gage readings prior to September 1940 fumished by Minnesota Department of
onservation, Division of water Resources and Engineering.
Revision.- Revised figures of gage height, in feet, for the water year 1937-38, super-
ng those published in Water-Supply Paper 855, are given herein.

Gage helght, in feet, 1937-38, 1939~-41

1937 1957 1939 1940 1941

Oct., 14 3.31 Dee. 8 3.29 Oct, 9 2.81 Apr. 30 a3.88 Jan. 17  3.75
22 3.23 16 3.31 19 2.7 May 31 3.78 Feb. 17 3.72
28 3.19 21 3.3 Nov. 18 2.76 June 30 a3.60 Mar. 31 35.64

Nove 4 3.35 29 3.42 Dec. 28 2.80 July 31 a3.59 Apr. 30 a4.08
12 3.24 Aug. 31 a3.28 May 351 a3.71
15  3.27 1938 1940 Sept.30 aR.98 June 30 a3.82
17  3.23 Jan. 5 3.46 Jan. 16 3.13 Oct. 31 2.97 July 31 a3.51
22 3.2% 14 3.49 Feb. 6 3.28 Nov. 30 3.20 Aug. 31 a3.39

Dec. 1 3,25 21 3.51 Mar. 31 35.57 Dec, 30 3.54 Sept.30 a3.62

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

East Battle Lake near Clitherall, Minn.

Location.- Staff gage, lat. 46°17'20", long. 95°35'20", in sec. 34, 133 N., R. 39 W.,
on abutment of concrete dam at outlet, 2% miles nor'theast of clicherall

Records avallable.- May 1937 to September 1941 (fragmentary).
Temes ,— —IT: Maximum gage height observed, 3.70 feet Apr. 21, 25, 1941; minimum
obsérved, 0.60 foot, Oct. 23, 1941.

Remarks.- Lake level artiﬂcialiy regulated by type "C" dam with five 5-foot bays er-
IE'E'ing a 5-foot control by stop logs. Datum of gage is at top of concrete sil

coo mtion.— Gage readings prior to September 1940 furnished by Minnesota Department of
Eonservafion, Division of Water Resources and Engineering.

Gage height, in feet, 1940-41

27
July 16

2,82

1940
July 25 2.74
Aug. 13 2.76

50 2.54
Sept.14 2.20

28 .16
Oct. 5 2.08

23 -80

1940

Oct. 20

Nov.
Nov.

MNar.
Apr.

9
30

1941
31
30

2.38
2.48
2.30

3.10
3.46

1941
Moy 31 3.28
June 26 3.28
July 30 2.78
Aug. 30 2.74

Sept.27 2.74

Note.~- Gage readings other than those shown above were obtained.

Lakes 1n Pelican River Basin

Mellssa Lake near Shoreham, Minn.

Location.- Staff gage, lat. 46°43'25", long. 95°54'50", in sec. 31, T. 138 N., R. 41 W.,
i abiitment of concrete dam in outlet at Buck's mili 3 miles south of Shoreham.
Records available.- April 1937 to September 1941 (fragmentary).
imum gage height observed, 9.71 feet Apr. 7, 1941; minimum observed,
5.21 feet May 14, 1937,
Remarks.- Lake levei artificially regulated by special type dam with eight 5-foot bays
permitting a 9-foot control. Datum of gage 18 at top of comcrete sill of dam,
qration. Gage readln%e prior to September 1940 furnished by Minnesota Department
onservation, Division of Water Resources and Engineering.

Gage height, in feet, 1939-41

1959 1940 1040 1940 1941
Oct. 23 7498 Jan. 22 7.94 June 27 8.88 Nov. 30 8.69 Apr. 30 9.60
Fov. 13 7je4 Feb, 6 7.94 July 26 S.88 Dec. 14 8.7 May 31 9.36
Dec., 19 8.01 Mar. 27 8.02 Aug. 29 8,70 June 30 a9.41
| Apr. 27 8.38 Sept.30 8.46 1941 July 31 89.20
May 31 .83 Oct. 51 aS.54 Mar. 31 9.69 Aug. 51 88.95
Sept.350  8.88

a Interpolated.
Note.- Gage readings other than those shown above were mede,
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Lakes in Pelican River Basin
Pelican Lake near Pelican Rapids, Minn.

Locatlion.- Staff gage, lat. 46°40'30", long. 96°01'00", in SEiSW% sec. 17, T. 137 N.,
R. 42°W., on abutmént of dam at outlet 8 mlles northeast of town of pélicen Rapids.
Datum of gage 1s 1,313.23 feet above méan sea level, adjustment of 1912,

Records availagle ~ March 1938 to September 1941 (fragmant ry).

XLTEnes , - Maximum gage helght observed, 3.64 feet May 27, 1941; minimum
observed, 1.55 feet Mar, 24, 1938.

Remarks.- Lake level artificially regulated by type "C" dam with four S-foot bays per-
mitting & 4-foot control by stop logs. Datum of gage 1s at top of concrete sill of
dam. .

Cooperation.- Oage readings prior to September 1940 furnished by Minnesota Department of
gonservafion, Division of Water Resources and Engineering.

Gage helght, in feebt, 1939-41

1939 1940 1940 1920 1941
Oct. 11 1.80 Jan. 22 1.74 June 25 2.86 Sept.28  2.34 Apr. 30  3.62
23 1.76 Apr. 2 1.96 July 13 2.77 oct. 31 82.34 Mey 31 3.4l
Nov. 13  1.64 23 2.44 23 2.87 Nov. 30 2.46 June 30 3.32
Dec. 6 1.64 May 15 2.92 Aug. 13 2.67 Dec. 31 2,60 July 31 @2.93
19 1.68 27  2.96 3L 2.56 1041 Aug. 31 a2.70
June 15 2.88 Sept.l4  2.40 Mar. 31 e3.01 Sept.30 a2.81

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

Lizzle Lake near Pelican Raplds, Minn,

Locati.on - Staff gage, lat. 46°36'45", long. 96°02'00", 1in NENE} sec. 12, T. 136 N., R.
i on abutment of concrete dan’ at outlet, 4 miles northeast of town of Pelican

P
Records available.— June 1938 to September 1941 (Iragmenta ).
Extremes.- 1038-41: Maximum gage helght observed, 3.28 feet Sept. 15, 1938; minimum
observed, 1.04 feet Oct. 12, 23, 1941.
Remarks.- Lake level artificially regulated by type "C" dam with ten 5-foot bays per-
Tig a 5-foot control by stop logs. Datum of gage 1s at top of concrete sill of

dam.
Cooperation.- Gage readings prior to September 1940 furnished by Minnesota Department of
gonse_rvaflon, Division of Water Resources and Engineering.

Gage height, in feebt, 1939-41

—155% 1940 1940, 1950 To4T
oct. 11 1.32 | Apr. 24 1.80 | Aug. 13  1.47 | Dec. 18 1.28 June 30 2.74
28 1.54 | May 15 2.02 31 1.38 July 31 82.35
Nov. 13 1.84 27 1.99 | Sept.14 1.22 1941 tug, 31 e2.14
Dec. & 1.82 | June 15 1.91 30 1.08 | Jan. 25 1.40 | Sept.30 82,10
1080 L 22 1182 | oot 3l oalis | hpri 30 238
Ju . Nov. 30 1.2 My 31 2.7
Apr. 16 1.78 ¥ 7 8 °

a Int.erpola\:ad.
Bote.- Gage readings other than those shown above were made.
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Lake Traverse near Browns Valley, Minn.

Location.~ Staff gage, lat. 45°37'50", long. 96°51'10", In sec. 7, T. 125 N., R. 49 W., on
west shore, about 2% miles northwest of town of Browns Valley. Datum of gage is 900.00
feet above mean sea- level, adjustment of 1912.

Records available.- April 1936 to September 1941 (fragmentary).

Extremes.- 1036-41: Maximum gage height observed, 73.73 feet May 14, 1940, but stage was
higher Mar.30 to Apr. 26, 1939; minimum, probably less than 66.50 feet at times during
the period July to November 1935 when gage was reported out of water.

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

Gage height, in feet, 1939-41

1939 04 940 1941 1941
oct. 31 71.82 Mar. S}L 972.23 Aug. Si 72.33 Mar. 7 72.03 | June 30 73.43
Nov. 30 71,7 Apr. 20 72.93 Sept.30 72,13 31 72,61 | July 31 73,23
Dec. %9431.85 g:ze gg zg-% :ct. gg 72.03 Apr. 30 73,25 | Aug, 31 73.21
. v . . .
Mar., 5 71.76 July 31 72.45 o 7195 vey S1 7S.13 | Sept.S0 73.23

Note.~ Gage read daily except during winters; only month-end readfngs published.
Bols de Sioux River near Fairmount, N. Dak.

Location.- Chain gage, lat. 46°03'00", long. 96°33'25", on 1line between secs. 22 and 27, T.
N., R. 47 W., at bridge on Minnesota Highway 55 and North Dakota Highway 11, three—
quarters of a mile upstream from Minneapolls, St. Paul, & Sault Ste. Marie Rallway
bridge, 2 miles east of Falrmount, 5 miles west of Tenney, Minn., and 15 miles downstream
from Lake Traverse. Datum of gage 1s 952.13 feet above mean sea level, adjustment of 1912.
Drairi%ge area.- 1,560 square miles.
Records avallable,.- April 1919 to September 1941.
!veEge'aIscHai_‘ge.-dfl gears (%920—4‘11.), 5.32 second-feet.
Extremes.- mum discharge obeerved during year, 110 second-feet June 21; maximum
helght observed, 5.94 feet Mar. 12-23, affected by 1ce; no flow much or’year. gage
1919-41: Maximum discharge, 390 second-feet Apr. 22, 1922 (gage height, 5.7 feet,
site and datum then in use); maximum gage height, 5.9 feet Mar. £6, 27, 1939, site Qnd
datum then in use; no flow during parts of several years,
Maximum stage known, 9.0 feet April 1916, referred to gage and datum at the Minne-
apolis, St. Paul & Sault Bte. Marie Rallway bridge, used prior to Mar. 29, 1940.
Remarks.- Records poor. Gage read once dally when water stood in channel.

Discharge, in second~feet, water year October 1940 to September 1941
pay] oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May June | July | Aug. | Sepb. |
I 1,8 0.4 a0.1[ 8.0 0 4.9
2 bl.5 ] ] 7.1 0 g2.4
3 [¢] bl.2 .2 0 5.4 [ 1.2
4 dbl.b .1 0 3.8 0 T
5 di,.8 .1] e2.0] 3.0 o .4
6 a1,s 0 86.0| 3.8 0 .3
7 2.0 0 ad.0| 3.8 a.8 3.5
8 .1 43.0 0 a2.0[ 3.8 a.6 5.4
9 dz.0 [ 8l.5| 5.0 8.3 4.5
10 1.5 o al.8] 2.1 d3.0 5.0
1 di.s [ 83,0 1.5 | d2.4 1.8
12 d1.8 0 a2.4 .6 | di.s 1.2
13 .2 d1.8 0 al.8 .6 d. .9
14 42.0 [ al.2| 1.2 d.4 2.8
15 d1.8 o a.9] 2.1 d.2 3.8
16 41,5 [} K{ ] .1 3.4
17 1.2 ] a.5 1.5 4.1 3.0
18 1 dl.5) o 3] 1.0 0 2.7
19 1.5 2,8 .31 1.0 0 2.1
20 1.5 a.6 o1 1.0 o 2.1
21 . bd.2 .9 a.4| 44 o4 a.6 1.5
22 bd.3 .9 8,2 44 .1 a.4 1.2
23 bd.3 .8 a.l 4.5 .2 a.2 .9
24 bd.3 .4 a.l 5.4 .1 a.l 7
26 bd.4 .2 o s.e .1 a.6 .5
26 bd.6 2 0 11 0 a.4 o4
27 b1.0 .1 8.8 9.9] © a.2 .3
28 b1.2 .2 a.6 s.s| © 8.6 .2
29 bl.5 .3 a.d 9.9 © N 4
30 6.0 .4 8.2 8.8 0 .9 o~
31 bl.S - 8.1 - [ 11 -
Second- Run-off in
Month foot-days Maximum Minlmum Mean acre-feet
October.. [+ [s] (4] (o] o
November. o} [o] o 1] [¢]
December.....cc... [+] [+] Q o [+]
Calendar yearl940 ..., o ] 0 o] ] (o]
o (<] 0 [} 0
. 0 [ 0 0 0
. 15.6 6.0 0 «50 31
. 38.9 3.0 .1 1,30 L]
. 5.4 .8 0 .1 11
. 183.7 44 [ 6.12 364
- 56,7 8.0 o 1.22 15
. 26.1 11 0 .
Septenber.... . 56.9 5.4 .2 1.90 113
Water yoar 1940=4l.....ccoececvsesscoacscs 353.3 44 ] 1.05 760

a No gage-helght record; discharge computed on basis of weather racords.

b Stage-discharge relation affected by ice.

d Doubtful gage-height record; discharge computed on basis of two discharge measurements, weather
records, and occasional readings by engineers.
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Mustinka River above Wheaton, Minn.

Location.- Chaln gage, lat. 45°49', long. 96°29', on lins between secs. 7 and 8, T. 127
.y Re 46 W., 1 mile upstream from Chicago, Milwaukee, St. Paul & Pacific Rallroad
bridge, 1% miles northeast of Wheaton, and 8 miles upstream from mouth.

Drainage area.- 834 square miles.

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

tremes .- Maximum discharge observed during year, 240 second-feet June 23; maximum gage
e observed, 6.66 feet Mar. 30, affected by 1ce; no flow for severai months.
917, 1919-24, 1931-41: Maximum discharge observed, 2,340 second-feet Apr. 1,
1917 (gage helght, 14.7 feet, datum then in use}; no tiow during several periods.

Remarks.- Records good except those for period of ice effect and those affected by back-
water from aquatic vegetation, which are poor. Gage read once daily.

Discharge, in second-feet, water year Octob 1940 to P 1941
Day] Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o bl50 10 1.3 13 a0 6.0
2 [¢] 129 8.6 1.4 10 a0 66
3 0 99 7.0 1.6 6.6 a0 86
4 0 78 6.6 1.9 6.0 a0 76
13 [¢] 64 6.0 2.2 6.5 a0 [-{}
6 [+] 60 5.1 2.e 2.8 a0 48
7 o 62 4.7 3.2 2.2 a0 54
e [e] 44 4.7 3.6 1.9 a0 30
9 - 0 44 5.1 3.2 1.6 a0 1e
10 0 48 6.0 2.8 1.3 al,0 12
11 0 52 6.5 3.0 1.3 1.1 7.0
12 o 52 4.3 3.8 1.6 9.0 7.0
13 70 56 4.1 4.2 .8 55 7.6
14 [ 93 14 3.8 .8 60 6.6
15 4] 88 7.6 3.2 «8 &6 e.b
16 ] 6e 6.6 5.8 7 60 28
7 0 56 4.3 3.8 6 3e 68
1e o 44 4.7 3.8 .4 26 78
19 [o] 38 6.6 2.8 .4 22 73
20 ] 42 5.1 2.0 4 14 60
21 bll 46 3.9 22 .4 10 42
22 b17 60 5.2 90 .3 6.5 20
25 b32 62 2.6 | 220 .2 2.e| 23
24 ©28 42 1.4] 160 .2 2.8 22
26 b66 30 1.4 | 100 .1 2.2 19
26 1100 24 1.4 65 .1 1.6 16
27 bl40 20 1.3 46 .1 1.2 17
28 bl30 14 1.3 36 .1 1.2 13
29 180 13 l.2| 26 .1 1.9 9.2
30 #b220 12 1.2 16 a1 2.6 9.8
31 b180 - 1.3 - a0 2.6 -
Second-~ Run-off{ in
Month foot-days Maximum Minipum Mean acre-feet
OOtODOr carssevrsrecancsnasvvrsvasnsanasacss [} [} [} ] [}
crsen o 0 o o 0
DeCOmberscssvscsecsrsoccssssrreescnnns seee [} 0 [} [¢] 0
Calendar year 1840 ....0vcvuneereoncsnnes 5,491.6 338 0 9.54 6,920
JANUATY e coosrrerrionrssorcacssesssoncnnnnns 0 0 [ [ o
February... o 0 (] 0 0
March...... 1,103 220 o 35.6 2,180
1,670 160 12 66,7 3,310
144.3 14 1.2 4.65 286
839.2 220 1.3 28.0 1,660
60.1 13 0 1.94 119
lugus: 566.6 60 Q 11.8 727
September.. 966.5 86 5.0 32.2 1,920
Water year 1940=41 cc.ccvescrecrosncrcene 6,149.6 220 ] 14.1 10,210

# Winter discharge measurement made on this day.

a Ro gage-height record; diacharge computed on basis of th rd ngl ! notes, and
discharge on adjacent daya.

b Stage-diacharge relation affected by ice.

Note.- Stage-discharge relation affected by aquatic vegetation May 29 to July 30, Aug. 11 to Bept.
6; dlacharge computed on basis of aix discharge measurements, gage heights, and engineers' notes.
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Wild Rice River near Abercromble, N. Dak.

gation.- Staff gage, lat. 46°28'35", long. 96°47'158", in NE%SW} sec. 25, T. 135 N., R.
60 feet upstream from mbble masonry dam which serves as control, 3% miles
northwest of Abercrombie, and 8 miles downstream from Antelope Creek.

Drainage area.- 2,280 square miles.
Records available.- April 1832 to September 15941.

Extremes.- Maximm discharge observed during year, 693 second-feet June 11 (gage helght,
. eet); no flow for several months.
1832-41: Maximum daily discharge, 1,700 second-feet Mar. 25, 1539, from rating
curve extended above 400 second-feet; no fiow for some periods each year.

Remarks .- Records good except those below S second-feet, which are fair. Gage usually
Tread twice dally during periods of flow.

Rating table, water year 1940-41 (gage height, in feet, and discharge,
in second-feet)

1.3 [+ 2.0 38 2.6 166
1.4 7.1 2.1 49 2.8 233
1.5 10 2.2 64 3.0 308
l.6 14 2.3 83 3.1 343
1.8 24 2.4 107 3.3 4e2

Discharge, in second-feet, water year Octob 1940 to September 1941

Day] Oet. Nov. Deg . Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o 200 29 9.1 27 2.7 4.2
2 [+) 169 36 S.4 25 2.3 8.4
3 0 127 36 7.4 25 1.9 1l
4 0 102 36 7.8 24 1.6 13
1) o 97 37 12 22 1.2 10
6 0 83 35 90 20 .9 8.4
7 0 95 33 55 19 -4 7.8
8 o 85 34 40 18 .1 8.4
9 [ 74 31 31 15 0 7.8

10 0 61 28 26 13 5.4 5.9

11 [} 50 a7 402 11 14 4.2

12 0o 49 26 260 10 18 3.5

13 [+] 49 23 233 9.7 14 2.7

14 0 47 20 169 10 16 3.3

15 0 48 7 169 1l 15 4.9

16 al 44 16 127 1 12 6.2
17 13 44 15 106 11 8.1 i2
1le 18 43 13 93 10 5.7 11
19 25 43 11 61 10 3.7 12
20 36 42 9.4 49 10 3.1 12
21 36 41 S.4 50 10 2.7 14
22 40 40 7.8 4 9.4 2.1 17
23 66 38 6.8 47 9.1 1.6 22
24 97 36 6.2 43 7.4 1.2 20
26 179 33 6.2 38 6.5 .5 15
26 186 30 4.4 36 6.2 -2 13
27 324 36 5.4 36 4.7 .1 1l

28 402 32 Tel 34 3.5Y 3 9.7

29 324 30 6.8 32 3.1 -6 9.7
30 382 27 S.4 29 3.1 9 11

31 324 - 8.1 - 2.7 3.1 -

Second~ Run-off in

Month foot-days lhx!.mm Minimum Mean acre-feet

[ 0 [ 0 0

0 [} o [} o

0 [} o] 0 ]

Calendar yoar 1940.c..ccvsiessenesasncas 2,819.2 200 0 7.70 5,690

0 0 0 0 0

0 0 0 [ 0

2,453 402 0 79.1 4,870

1,904 209 27 63.5 3,780

687.0 37 4.4 18.9 1,160

2,338.7 402 7.4 78.0 4,640

377.4 27 2.7 12.2 749

139.4 18 0 4.50 276

Ssptember-........................-....... 298.9 22 2.7 9.96 593

Water year 1940-4l...cccctercncnvocnncers s,09e.4 402 o 22,2 16,068

a No gage-height record; discharge estimated.
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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 1s 1,408.65 feet
above mean sea level, adjustment of 1912.

Drainage area.- 5,930 square miles (includes 3,940 square miles in closed Devils Lake
Es% )]

Records avallable.- April 1929 to June 1933 and October 1939 to September 1941,

Extremes.- Maximm discharge observed during year, 847 second-feet Apr. 3 (gage helght,
5.76 feet); no flow during much of year.
1929-33, 1939-41; MaxImum discharge observed, 990 second-feet Feb. 24, 1930 (gage
height, 8.79 feet, datum then in use); no flow during parts of most years.

Remarks.- Records good except those for perlods of no gage-height record, which are poor.
age read once or twice dally.

Rating table, water year 1940-41 (gage height, in feet, and discharge,
in second-feet)

3.46 0.0 3.9 99 4.8 398
3.5 .2 4.0 166 5.0 472
3.6 2.6 4.2 226 5.4 647
3.7 17 4.4 274 5.8 847
5.8 42 4.6 332

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 o] 696 17 9.0 16 (o] 1.0
2 0 7986 17 7.0 14 2.0 1.0
3 [} 798 17 5.0 14 5.0 20
4 [¢] 696 7 3.0 14 4.0 40
5 [} 554 21 2.0 14 3.0 30
k) 0 434 27 ] 12 2.0 26
7 [4] 533 23 2.0 11 1.0 30
8 [+] 472 7 4.0 11 0 35
9 o] 416 I 6.0 14 [} 35

10 [s] 348 17 4.0 14 [} 30
11 [o] 302 17 3.0 12 0 30
12 [o] 262 14 2.0 11 0 25
13 o 226 14 2.0 11 [} 20
14 [o] 215 16 2.0 7.4 [} 20
15 0 195 17 1.0 6.1 0 25
16 o 176 11 1.0 3.8 0 23
17 [¢] 141 7.4 2.0 2.6 0 20
18 [o] 113 7.4 3.0 2.6 0 18
19 (o] 99 7.4 3.0 .8 0 16
20 [} 80 7.0 4.0 .8 0 18
21 [} 62 7.0 4.0 .8 0 20
22 [} 42 7.0 3.0 W7 (o] 20
23 4] 38 7.0 3.0 .6 [} 22
24 0 35 6.0 3.0 .6 4] 24
25 10 35 6.0 2.0 5 2.0 22
26 20 30 6.0 2.0 .5 3.0 18
27 40 25 7.0 2.0 4 2.0 14
28 80 21 8.0 5.0 .3 2.0 10
29 141 17 9.0 17 .2 1.0 8.0
80 599 19 9.0| 16 .1 1.0 6.0
31 647 - 9.0 - o] 1.0 -
Second- Run-off in
Month foot-days Maximum Minimum Mean acre-feet
OCLODO s ecrteresrvrsorrennrvasccssaccnnes [s] 0 0 [} (o]
0 0 ] o] 0
DOCOMDOT e covesvvrvserarnssrravenseoncsasans [} 0 3] [} ]
Calendar year 1940.....cccvuusvevannoran 1,009.3 . 87 0 2.76 2,010
JANUBT Yo caeeecvsanrsransscrocessenssnesran 0 o 0 0 [}
February. [s] o [} o] 0
Marche.vovocenses 1,637 £47 0 49.6 3,050
7,874 796 17 262 15,620
389.2 27 6.0 12.6 7
122.8 17 .8 4.09 244
196.8 16 ] 6.35 390
29.0 5.0 0 .94 58
Septemberssscecttececesaacatenrcernrnanns 624.0 40 1.0 20.8 1,240
Water §oar 1940=41.ccocoracvcsncasascces 10,772.8 796 [} 29.5 21,370

Note.- No gage-height record Mar. 25-28, May 20-28, June 2-5, 7-2S, 30, July 22-30, Aug. 1 to
Sept. I5, Sept. 17-30; discharge computed on basis of record for station at Valley City, and
weather records.
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Sheyemne River at Valley City, N. Dak.

Location.- Water-stage recorder and concrete control, lat. 46°55', long. 98°01l', in
28, 40 N., R. 58 W., about 100 reet downstream from College Dam in
Valley 01ty, and 15 miles downstream from mouth of Baldhill Creek.

Dralnage area.- 8,360 square miles (includes 3,940 square miles in closed Devils Lake
Eas%n).

Records available.- March to August 1919 and March 1938 to September 1941.

Extremes.- Maximum discharge during year, 1,590 second-feet Apr. 19 (gage height, 9.10
eet]; no flow during several periods. N
195.9 1938-41: Maximum discharge observed, 2,750 second-feet Apr. 18, 1919 (gage
?gésgh-Zi 14.9 feet, site and datum then in useS; no flow during several periods in

Remarks.- Records excellent except those for period of ice effect and those below 10
second-feet, which are fair.

Rating tables, water year 1940-41, except periods of ice effect (gage height, in feet,
and discharge, in second-feet)

Oct. 1 to Mar. 3 Mar. 4 to Sept. 30
2.26 0 2.40 0.21 2.6 1.1 4.0 290 7.0 1,024
2.30 .06 2.45 .49 - 2.6 2.8 4.5 399 8.0 1,291
2.35 .12 2.70 .70 2.8 10 5.0 510 9.1 1,588
3.0 25 5.5 636
3.5 120 6.0 764
Discharge, in second~feet, water year October 1940 to September 1941
Day| Oct. Nov. Dec. Jan. Feb. Mar., Apr. May June July Aug. Sept.
1 [} [} 0 #£700 179 110 123 15 748
2 .2 0 0 *800 169 102 120 15 7.4
3 .5 0 [} £850 152 83 108 14 7.0
4 .6 4] 0 a800 139 50 98 26 177
5 .1 o o #£750 136 75 91 52 84
6 o 0 o 750 123 98 86| 128 82
7 0 o 4] 894 112 112 86 64 50
8 0 4] 0 972 108 91 95 29 52
9 [+ 0 0 1,080 102 110 23 19 49
10 o 0 0 #1,160 28 116 86 21 35
11 0 0 #0 1,260 93 146 76 22 31
12 o 0 [ £1,280 93 166 65 17 34
13 0 [} 4] 1,260 93 165 67 14 41
14 .1 [} 4] 1,340 98 162 69 12 39
15 [} o] o] 1,400 86 172 62 12 35
16 o 0 [ 1,450 88 183 56 10 36
17 ] [¢] [ 1,510 95 183 56 8.6 30
18 o 0 0 1,§60 98 172 47 8.2 27
19 o 0 2.8 1,590 93 166 44 7.0 27
20 ] o 10 1,560 75 149 39 6.2 35
21 o #.1 1.1 1,230 73 130 41 5.4 52
22 0 .1 -2 1,180 69 116 34 5.1 41
23 0 W1 .2 804 58 1056 32 3.9 36
24 0 -1 .6 622 50 93 34 2.6 60
25 ] -1 6.0 441 56 o8 28 5.4 85
26 [ [+] 36 346 58 146 23 3.6 49
27 0 0 130 287 76 176 22 3.3 44
28 0 0 100 243 324 166 22 3.3 32
29 0 (=) 0 e £420 218 315 12 19 7.9 ] 31
30 0 4] 2700 193 183 130 17 11 36
31 o o a700 - 130 - 16 10 -
Second- Run-off in
Month foot-days | ‘eXimum [ Minimum Mean | cre-feot
[T - T 1.5 0.6 0 0.05 3.0
November. ... vesnensanas o 4 4 o °
DeCEMDOT . c v evstessatsnnssassssosrsasanasse 5 -1 0 .02 1.0
Calendar year 1040 couveeevnscerasaonarss 7,405.2 484 0 20.2 14,690
[ o o 0 o
0 4] 4] 0 [
2,106.9 700 0 68.0 4,180
£8, 600 1,590 193 953 56,730
3,622 324 50 117 7,180
3,950 183 76 132 7,850
1,864 123 16 59.8 3,680
559.5 126 2.6 18.0 1,110
1,332.2 177 7.0 44.4 2,640
Water year 1940-41 ccovevcacrarsvoracinns 42,026.6 1,590 0 116 83,350

# Winter discharge measurement made on this day.

a No gage-height record; diacharge estimated.

£ Computed on basis of partli estimated gage-height record.
Note.~ Stage-discharge relation affected by ice Jan. 1 to Apr. 6.




36 RED RIVER OF THE NORTH BASIN
Sheyenne River at West Fargo, N. Dak.

Locatlion.- Water-stage recorder, lat. 46°53'20", long. 96°54'55", in sec. 31, T. 140 N.,
half a mile north of West Fargo and 3 miles upstream from Maple River. Datum
ot gage is 877,19 feet above mean sea level, datum of 1929.

Drainage area.- 9,370 square miles (includes 3,940 square miles in closed Devil's Lake
Ei?s%n) s

Records avallable.- September 1929 to September 1941. March 1902 to June 1907 and March
To Kugust 1910 at site a quarter of a mile upstream.

Average discharge.- 12 years, 79.1 second-feet.

Fxtremes.- Maximum gischargeddttxringoyeari 1,340 second-feet Apr. 26 (gage height, 12.72
Teet], minimum 0 second-feet Oct
1902-’7 191§, 1929-41: Maximum discharge, 2,260 second-feet Apr. 28, 1919 (discharge
msasurement), minimum, 2.0 second-feet Dec. 14, 1936 (gage height, 1.90 feet).

Remarks.- Records good except those for perlods of ice effect or no gage-height record,
Which are fair.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6.0 23 13 13 13 12 400 633 110 144 46 26
2 6.6 23 13 13 *13 12 #480 513 106 136 44 26
3 7.0 22 13 al3 13 12 600 442 132 152 42 26
4 7.4 23 13 al3 13 12 800 389 229 172 42 28
3 6.6 22 13 ~13 13 12 1,000 353 239 180 39 29
6 5.8 22 14 13 13 12 | #1,100 329 249 180 37 26
7 6.4 21 14 13 13 13 1,100 307 269 164 48 27
8 7.4 19 14 13 13 13| 1,100 280 2156 152 51 31
9 7.8 20 14 13 13 13 1,100 264 202 148 41 28

10 8.2 20 13 13 13 13 *988 244 206 144 46 26
11 8.7 16 13 13 13 *13 903 229 402 140 38 27
12 8.2 13 13 13 13 13 869 215 365 136 34 44
13 8.0 12 13 13 13 12 886 206 307 124 68 81
14 9.1 11 13 13 13 12 937 197 2856 117 160 83
16 18 11 13 14 13 12 o971 192 264 117 128 T
16 13 11 13 13 13 12 1,040 184 249 114 89 72
17 12 11 13 13 12 11 1,110 178 239 110 69 68
18 12 11 13 12 12 11 1,180 172 234 106 56 70
19 13 11 13 12 12 12 1,200 e 220 106 50 68
20 13 12 #13 12 12 12 1,210 164 206 96 44 70
21 14 12 13 12 12 12| 1,230 160 202 92 42 82
22 14 14 13 12 12 12 1,260 148 202 88 38 S0
23 13 15 13 12 12 13 1,270 144 202 83 33 70
24 13 15 12 12 12 13 1,310 140 202 78 32 66
25 13 15 12 12 12 13 1,320 140 192 73 31 62
26 13 16 12 12 12 13 1,340 140 184 70 28 62
27 12 14 12 12 12 22] 1,320 132 172 65 26 60
28 15 13 13 12 12 60 1,230 124 164 61 24 58
29 19 *13 12 12 - 120 1,070 120 160 56 23 56
30 14 13 12 13 - 200 836 120 152 83 22 60
31 12 - 13 13 - 280 - 114 - 50 24 -
Second- Run-off in

Month foot-days Max1mum Minimum Mean aopeorost
OCtODer e cocerrvertrceccscnenncersvasssnce 336.2 19 5.8 10.8 667
November. . reerrenea 474 23 11 15.8 940
DOCOMDOr. - cveeerrstescevecrssnasirsanerone 401 14 12 12.9 795
Calendar year 1940..ccsecesvscsoasvsracns 14,232.4 527 4.8 38.9 28,230
JANUAPYeevusovorarsccaacsaccsovnsoronnonans 392 14 12 12.6 778
. 352 13 12 12.6 698
1,002 280 11 32.3 1,990
31,150 1,340 400 1,040 61,780
7,143 6. 114 14,170
6,560 402 106 219 13,010

3,507 180 50 113 »
1,495 160 22 48.2 2,970
1,889 83 26 53.0 3,180
Water year 1940-41 .creavovacscccrocsnace 54,401.2 1,340 5.8 149 107,900

% Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated.
!lota.- Stage-dischargs relaticn affected by fce Nov. 11-18, 24, 25, Nov. 27 tc Dec. 9, Dec. 12-25,
Jan. 2, Jan._5 to Apr. 10. Backwater from leaves Sept. 16-30; discharge computed on basis of two
discharge measurements, gage heights, and engineers' notes.
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Devils Lake near Fort Totten, N. Dak.

Location.- Temporary staff gage, lat. 48°00'20", long. 98°57'15", in NE{NE} sec. 10, T.
T2 N., R. 65 W., at tip of rocky point 2% miles northeast of Fort Totten, 10 miles’
gouthwest of the city of Devils Lake, and near northeast corner of Sully Hill Game
Preserve. Datum of present gage is 1,400.00 feet above mean Sea level, datum of 1929.
Other temporary staff gages at different datums were used during the periocd Oct. 1,
119_33953 July 30, 1941. All gage readings have been reduced to mean sea level, datum
o. .

Records available.- 1867, 1879, 1883, 1887, 1890, 1896 (one gage height for each year)

't

Tagmentary).
Remarks.- Elevations of lake determined from temporary gages or by levels from bench
marks. To refer elevations obtained from 1901-1938 to datum of 1929, add 0.48 foot.

Elevation, in feet, 1940-41

1040 1920 1641 1
Nar, 22 1,401.52 Aug. 25 1,401.14 Apr. 22 1,402.54 June 14  1,402.72
Apr. 29 1,402.26 Oct. 2¢ 1,400.87 Mey 15 1,402.62 July 31 1,402.17
Aug. 12 1,401.82 June 6 1,402.84 Sept.20  1,402.26

Buffalo River near Dilworth, Minn.

Location.- Water-stage recorder, lat. 46°57'40", lon§. 96°39'40", in SWiSE? sec. 6, T.
TAO N., R. 47 W., 6 miles north of U. §. Highways10, 8 miles northeast of Dilworth,
and 9 miles downstream from South Branch.

Drainggg area.~ 1,040 square miles,

ecords avallable.- March 1931 to September 1941.

Extremes.— Maximum daily discharge during year, 800 second-feet Apr, 4; maximum gage height,

TZ7T feet, Apr. 4, affected by ice; minimum daily discharge, 3.5 second-feet Aug. 1.
1931-41; Maximum discharge observed, 1,460 second-feet Apr. 16; 1936 (gage height,
14.56 feet); no flow at times in 1936.

Remarks.- Records good except those for periecds of ice effect, no gage-height record, back-
wafelx: {rom aquatic vegetation or debris, and those below 5 second-feet, all of which
are fair.

Discharge, in second-feet, water year October 1940 to Sdptember 1941

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 4.1 14 S.5 10 10 al0| #a480 10c ’e 26 3.5 as.7
2 4.4 16 S.5 10 £9. 10 800 o7 30 26 4.3 a8.5
3 4.4 18 9.0 9.5 #9.6 10 750 94 30 23 3.8 a8.5
4 4.4 1s 9.0 2.0 9.5 10 S00 S6 31 22 9. al0
5 5.1 23 2.0 2.0 9.6 10 750 76 33 20 10 al4
6 6.4 17 9.5 9.5 9.0 10 #700 71 38 19 £7.9 ] al4
7 7.3 8 9.5 9.5 9.0 10 600 64 80 18 a7.4| al3
S 7.6 20 9.5 9.5 9.5 11 #5620 59 71 17 a7.2]| al3
9 7.8 21 9.5 9.0 9.5 11 430 55 82 17 a7.0| al2

10 7.5 20 10 9.0 10 12 382 53 79 156 £6.8} al2
11 7.5 17 10 9.5 10 12 356 51 82 14 6.8 al2
12 7.1 14 8.6 9.5 11 #12 346 46 Ss 13 7.0
13 7.6 10 9.5 9.5 12 337 43 a7 12 6.5 16
14 S.6 9.5 9.0 9.0 1) 12 319 42 107 12 6.4 14
16 9.8 9.0 2.0 2.0 11 12 310 40 107 1 7.2 14
16 9.2 8.5 a9.0 9.0 1) 13 2 39 104 1l 7.2 16
17 10 10 a9,0 2.0 10 13 274 39 100 11 7.4 16
18 11 16 a9.6 9.0 9.5 13 274 39 o7 11 7.2 16
19 11 16 a9.5 9.5 a9.0 13 265 41 88 10 7.6 16
20 11 17 #£9.5 9.5 a9.0 14 23s 37 79 9.5 7.7 16
21 11 16 9.5 9.5 a9 5 14 211 30 66 S.7 a%7.6 18
22 11 15 9.5 9.5 a9.5 16 202 30 56 10 a7.4 24
23 11 15 9.5 9.5 a9.5 19 180 238 45 7.4 a7.4 40
24 12 1s 10 9.5 a%9.5 a30 160 25 40 6.0 as.0 40
25 12 14 10 9.6 ag.5 a80 l4s 25 38 6.2 9.0
26 11 14 10 9.5 a9.5 al20 140 26 32 5.2 €.0 34
27 10 13 10 a9.5| al0 al60 128 26 33 B.3 8.7 32
28 10 %12 10 a9.5] al0 a220 121 20 52 4.6 S.8 30
29 11 11 10 alld - a280 110 22 35 4.3 £8.8 28
30 12 9.0 10 £10 - a340 104 24 3.8 af9.0 26
31 16 - 10 10 - 2400 - 25 - 3.7 aS.8 -
Second- Run~off in
¥onth foot-days | MaXimum | Minlmnum Moan | gsre-feot
278.6 16 4.1 S.99 853
446.0 23 S.5 14.9 886
204.0 10 S.5 9.48 585
11,237.3 500 <1 30.7 22,290
262.5 10 9.0 9.44 580
276.85 12 9.0 9.84 548
1,900 - 10 61.6 3,790
10,517 800 104 351 20,860
» 100 20 46,7 2
1,845 107 28 61.5 3,660
380.7 26 3.7 12.3 7!
ugus’ 229.4 10 3.5 T.40 455
SepPLemberesccaccrcrevscceconsasreccssosacs 571.7 40 - 19.1 1,130
Water yoar 1940-4l....ccseesccccacacarans 18,488.4 800 3.7 50.7 36,670

# Winter diacharge measurement made on this day.

a No gage-height record; discharge estimated.

f Computed on basias of partly estimated gege-height record.

Note.- Btage-discharge relatien affected by loe Nov. 10 to Apr. 7. Backwater from aquatic
vegetation or debris Oct. 1 to Nov. 9, Sept. 16-30; discharge computed on basis of four discharge
measurements, gage heights, weather records, and enginsers' notes.
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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. 44 W., three-quarters of a mile northeast of village of Twin Valley and 7 miles

downstream from Marsh Creek.

Drainage area.- 881 square miles.

Records available.- July 1930 to September 1941.

quarter of a mile downstream,

Average discharge.- 18 years (1910-17, 1930-41), 103 second-feet.

June 1909 to September 1917 at site a

Extremes.~ Maximum discharge during year, 828 second-feet June 9; maximum gage height,

. eet Apr. 3, affected by ice; minimum daily discharge. 4.0 second-feet Oct. 9.
e, 9,200 second-fset July 22, 1909 (gage height,
20.0 feet, site and datum then in use), from rating curve extended above 3,300 second-
feet; minimum, 0.5 second-foot Nov. 4, 1939 (gage height, 0.74 foot).

1909-17, 1930-41: Maximum discha

Remarks.- Records good except those for periods of ice effect or no gage-height record,
which are poor. Flow partly regulated by Rice Lake and several smaller lakes above
station. Diurnal fluctuation caused by mill at Faith, 17 miles avove station.

Discharge, in second-feet, water year October 1940 to September 1941

Day| oOct. Nov. Dec. Jan. Feb. Mar. Apr. Moy June July Aug. | Sept.
1 11 48 N 16 le 420 274 167 118 29 70
2 5.0 48 17 16 600 274 164 111 24 65
3 9.3 42 py4 12 850 256 185 104 26 6b
4 11 42 16 16 440 238 140 95 32 120
b 14 42 16 18 420 227 146 89 26 140

26 26
6 6.0 39 ( hi.3 18 380 220 181 87 26 160
7 7.0 37 14 1 400 210 338 a7 80 160
8 6.0 37 16 21 483 206 588 84 70 170
9 4.0 34 18 22 526 193 s02 80 70 140
10 19 2 |J 16 w 610 176 726 74 70 180
11 22 24 N 15 20 610 164 632 69 120 180
12 20 22 13 18 514 169 610 63 150 180
13 16 19 26 12 17 525 166 588 58 180 95
14 20 16 13 16 514 301 567 68 180 75
15 26 9.5 14 17 494 366 526 687 180 75
24

16 26 5.5 ? *28 15 20 463 525 475 56 140 70
7 24 9.5 28 15 16 443 504 414 56 130 70
18 24 8.5 28 15 #20 443 463 366 48 120 170
19 22 18 26 15 19 443 404 319 46 100 lso
20 19 2 26 16 16 433 356 292 40 85 260
21 7.5 i8 28 16 by 414 319 265 44 75 180
22 by 26 24 16 18 394 292 238 34 70 190
23 7.6 38 20 #16 19 376 256 224 32 55 190
24 8.0 36 19 15 20 356 229 206 41 55 190
25 19 36 7 20 20 347 203 1s6 32 70 170
28 7.6 32 26 14 24 20 338 189 167 38 65 170
a7 16 24 14 24 22 319 lse 158 32 70 200
28 20 24 14 20 22 310 196 143 26 85 140
29 32 #26 14 - 32 292 183 132 32 70 180
30 32 28 15 - 320 283 174 126 30 70 180

31 36 - 18 - 440 - 172 - 30 70 -
Second- Run-off in

Month foot-days Maximum Minlmum Mean aore-Test
October.eceseens 5613.8 36 4.0 16.6 1,020
November. . 843.0 48 5.5 28.1 1,670
December..corssressrscarerccessrnrsasssanne 786 - - 25.4 1,560
Calendar year 1940.cc.crcocecasscscances 21,685.2 950 2.0 59.2 43,010
JBNUATYssceresrancosscssasasssasasacnassas 721 - 14 23.3 1,430
February..... 451 24 12 16.1 8956
March, . 1,506 440 12 42.1 2,590
Aprii.. 13,239 650 2e3 441 26,260
8,083 526 159 261 16,030
10,036 s02 126 336 19,910
1,861 118 30 59.7 3,670
2,553 - 24 83.3 5,120
4,415 - - 147 8,760
Water year 1940=4).c.ccececvsersscacsara 44,827.8 eo2 4.0 123 58,920

# Winter discharge measurement made on this day.

Note,- Stage~diacharge relation affected by ice Nov. 11-30, Jan. 16 to Feb. 17, Feb. 23 to Apr. 7.
No gage-height record Dec. 1 to Jan. 15, Feb. 18-22, Aug. 8-18, Aug. 20 to Sept. 19, Sept. 21-30;
discharge computéd on basis of power output record at Twin Valley
for preceding and following periods. Backwater from aquatic vegetation Oct. 1-30, Aug. 2-7, 19,
Sept. 20; discharge computed on basis of four discharge measurements, gage heights, and engineers'

notes.

roelectric plant and dlacharges
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Twin Lake near Naytahwaush, Minn.

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

Records avallable.- October 1937 to September 1941 (fragmentary).

EXtrémes.— 10%7-41: Maximum gage helght observed, 2.20 feet June 24, 1941; minlmum observed,
TU.70 Teet Sept. 30, Nov. 11, 18, 22, 1939.

Remarks .- Lake r1Jevel artificlally regulated by type "C" dam with two 5-foot bays permitting
a 2-Toot control by stop logs. Datum of gage 1s at top of concrete sill of dam.

Cooaerati on.- Gage readings furnished by Minnesota Department of Conservation, Division of
ater Resources and Englneering.

Gege height, in feet, 1939-41

1939 1939 1940
Oct. 31 0.72 Nov., 22 0.70 May 30 1.58
Nov. 11 .70 28 .74 1

15 .70 Dec. 18 .76 June 24 2.20

Gooee River near Portland, N. Dak.

Location.- Chaln gage, lat. 47°33', long. 97°28', on line between secs. 12 and 13, T. 147
N., K. W., at highway bridge 6% miles northweet 6f Portland. Datum of gage 1s
§78.76 feet above mean sea level, datum of 1929.

Dralnage area.- 544 square miles.

Records avai]able.—dti)ctober 1939 to September 1941.

Extremes.- Maximum dlscharge observed during year, 1,130 second-feet Apr. 9 (gage helght
12750 feet); no flow for several rrom:hs.g year, L © AP (ee tent,

1939-41: Maxlmum discharge observed, that of Apr. 9, 1941; no flow for several
months in each year.

Maximum A4ischarge known, 4,300 second-feet 1882 (gage height, 23.2 feet), computed
by englneers in St. Paul office, Corps of Englneers, U. S. Amy.

Remarks.- Resords fair. Gage read once or twice daily.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o| aso0 7.6 4.0 3.7
2 o| a200 6.3 3.e 3.4
3 o| a280 5.5 3.6 3.1
4 o[ #b380 5.1 3.2 3.0
5 o|#b320 4.8 3.2 2.6
6 o| b300 4.3 3.4 1.6
7 o 461 3.4 16 1.4
8 o| 696 2.7 16 3.3
9 01,080 2.1 8.6 3.8
10 o|1,000 1.5 11 3.4
11 o| =878 1.1 bl 4 3.4
12 0| 656 .9 26 3.2
13 of 448 .7 25 1.9
14 of 271 4.6 26 1.3
15 of 170 5.9 27 1.3
16 of 114 5.3 38 1.3
17 I3 73 5.1 36 1.3
18 [ 52 4.6 26 1.3
19 o 44 4.4 20 al.2
20 [} 3e 4.4 19 al.0
21 ., o 31 4.4 17 a.8
23 0 22 4.3 11 8.6
23 (4 18 4.2 7.1 a.4
24 o 15 3.8 6.3 a.2
25 o 14 3.6 6.3 a.l
26 \ [} 12 3.3 6.5 o]
27 0 12 4.4 4.2 [}
28 0 11 13 3.3 0
29 [ 11 6.7 3.0 [
30 al S.1 4.4 3.4 0
31 al0 - 4.3 - 0
Second~ Run-off in
Month foot-days Max1ipmm ¥inimum Mean acre-feet
October.. erecescncrossensane o] 0] 0] o] [}
November. coene o 0 0 0 0
DoCembors cocsectsesssseccasocsronrenne o o [} 0 0
Calendar year 1940........ teereevsnrenas 1,499.7 436 [+ 4.10 2,980
JANUATYscoereorrrerotsrorsvssonssorosnccnce o 0 o] 4] [+]
Pebruary...cc... [ ) ) o 0
March, .. 1 10 0 .3 22
7,645.1 1,080 s.1 2865 15,160
136.7 7 4.41
400.9 38 3.0 13.4 795
45.6 3.8 [’} 1.57 96
ug! [ [
SeptOmberescsesctcresocsnconssccsrcsncrnes [») (o] o] o] o
Water year 1940-41...... 8,242.3 1,050 [+ 22.6 16,340

# Winter dlscharge measurement made on this day.

a No gage-height record; dlscharge estimated.

b Stage-discharge relation affected by ice.

Note,~ Backwater from aquatic vegetation or debris Apr. 30 to July 18; discharge computed on basis
of five discharge measurements, gage heights, weather records, and engineers' notes.

509347 0 - 43 - 4
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Goose River at Hillsboro, N. Dak.

Location.- Staff gage, lat. 47°24', long. 97°03', in NW$ sec. 5, T. 145 N., R. S0 W., 50
— fest

upstream from city water supply

dam.

Records available.- March 1931 to September 1941 (no winter records prior to 1938).

Extremes .- Maximum discharge observed during year, 1,320 second-feet Apr. 1l; maximum gage
e observed, 2.78 feet Apr. 2, affected by ice; no flow during much of year.

1931-41: Maximum discharge, that of Apr. 11, 1941; no flow at times in 1936, 1938,

1939, 1940, and 1941.

Revisions.- The figures of maximum discharge for some water years have been revised
ag SHown In the following table. They supersede those published in the water-supply

papers indicated.

Water-Supply | Water Date Gage height Discharge
Paper year 3 feet) (second-feet)
785......... | 1934-35 | June 15 8.45 ! 697
805......... | 1935-36 | Apr. 16 13.06 1,660
875......... |1938-39 | Mar. 26 11.0 564

Remarks.- Records good except those for periods of no gage-helght record and those below
10 second-feet, which are poor. Gage read twice daily.

Revisions.- Revised figures of discharge for the high-water period of water years 1935,

, and 1939 are given herein:

Date Discharge Date Discharge Date Discharge Date Discharge
1934-35 1934-35 1935-36 1938-39
June 14 697 June 19 20 Apr. 14 360 Mar. 26 550
15 697 20 85 15 1,000 27 500
16 230 21 80 16 1,500 28 440
17 134 22 70 17 am
18 102 138 409
Second-foot- Run-off in
Month days Maximm | Minimum Mean acre-feet
June 1935..cc0ccenasans 2,579.3 697 7.0 86.0 5,120
Water year 1934-35... - - - - 11,4s0
ApPril 1936.cvevcccassss 5,712.0 1,500 o] 190 11,330
Water year 1935-36... - - - - 12, 460
March 1939.cceveacucans 3,070 550 [} 99.0 6,090
Water year 1938-39... 4,505.3 550 o] 12.3 8,930

Discharge, 1n second-feet, 1940-41

Day | Mar.| Apr. May | June | July | Aug. | Sept. || Day | Mar. | Apr.| May |June |July | Aug.| Sept.

1 [ b800 | 23 34 |15 1.4 | a0 16 0 296 |23 95 | 6.4} O a2.5

2 0§#*b1,100 | 21 25 |14 1.4} a0 17 0§ 200 |23 86 | 6.4 0 a2.0

3 0f bl,100 | 21 21 |15 1.4 a0 18 01167 |21 8 | 6.4| O al.6

4 0} »1,100{ 17 17 | 15 2.1 a5.0 19 0] 124 |17 el | 4.2 O al.2

5 0 }#b1,000) 17 16 | 14 1.4} a8.0 20 0] 9s |10 78 | 3.1) a0 .8

6 0 7601 17 14 3.5 | a4.0 21 0| sS4 110 72 | 3.1 a0 2.0

7 o #660 | 14 152 | 10 5.3 | a2.0 22 0| 70 | 6.4 6l { 3.1 a0 1.5

8 o 760} 12 116 | 10 3.1| 4.2 23 0 81 | 5.3 48 | 3.1{ a0 1.4

9 [ 910( 10 92 | 10 4.21 2.1 24 0| 56 5.3 36 | 3.1 a0 5.3

10 0o} 1,160 10 78 |10 4.2 | al.8 256 Ol 46 | 7.6 34 | 3.1} al1.0]| 3.1

1 0} 1,320( 10 8l| 7.6| 5.3]al.4 26| al0| 38 | 7.8 26 | 3.1 a.8| 4.2

12 Of 1,220| 6.4/ 92| 7.6| 2.1]al.2 7 ab0| 38 | 4.2 26 1.4} a.6 4.2

13 0 1,010 6.4 92} 7.6 +4]al.8 28 8100 | 34 | 3,1 21 | 1.4! a.4} 3.1

14 0 760 | 29 101 | 6.4| © a2.0 29 250 29 | 6.4 19 1.4} a.2] 2.1

15 o 485 | 23 108 | 6.4 .4} a2.0 30 166 29 |14 17 1.4 a0 5.3

21| 195 - |34 « | 1.4 a0 -

Run-off in
MaxLmnun Minimum Mean aore-feet
0 Q 0 [
o Q 0 0
DOODOT . - e evsvvoasnoreenursoncrssncnsones Y o 0 0 Y
Calendar year 1940....cccurescaoscvcsnos 5,163.8 710 0 14.1 10,240
JEOUATY o s eessossorensraaacssesascsnsanaans [ o 0 0 0
February 0 . ] ] 0 0
760 250 o 24.5 1,510
April 15,515 1,320 29 517 30,770
May.. 434.7 34 3.1 14.0 862
June. 1,841 1562 15 61.4 3,860
July... 214.7 16 1.4 6.93 426
A 39.2 5.3 [} 1.26 78
September.sscicesaretrectaretcssacanniaas 75.8 8.0 o 2.63 150
Water yoear 1940=4lc.cevrceersscccsvenncen 18,880.4 1,320 o] 51.7 37,480

# Winter discharge measurement msde on this day.
& No gage-height record; discharge estimated or computed on basis of records for South Fork of

Goose River near Portland,

b Stage-discharge relatlon affected by ice.
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South Fork of Goose River near Portland, N. Dak.

41

Locatlon.- Chain gage, lat. 47°31', long. 97°27' on line between secs. 31 and 32, T. 147
W., at highway bridge 1 mile downstream from Middle Fork, 4 miles upstream
from mouth, and 4.4 miles west of Portland. Datum of gage 18 959.51 feet above mean
sea level, datum of 1929.

.y R,

Drainage area.- 362 equare miles.
Records available.- October 1939 to September 1941.

Extremes.- Maximum discharge observed during year, 1,110 second-feet Apr. 1 {gage height
12.80 feet); no flow for several months. e !

1939-41:

months in each year.

Maximm s

furnished by local resident.

Maximum discharge observed, that of Apr. 1, 1941; no flow for eeveral
tage known, 11 feet sometime in May 1935, according to information

Remarks.- Records good except those for periods of ice effect or backwater from aquatic

vegetation and those for periods of no gage-height record, which are poor. Gage read
once or twice daily.
Discharge, in second~feet, water year Octob 1940 to Sept 1941

Day| Oct. Rov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0 958 12 156 4.3 4 1.0
2 Q 648 11 12 4.3 .4 1.0
3 0 390 10 8.6 4.2 3 9
4 0 251 8.6 77 4.0 3 2.2
b 4] 146 9.9 7.7 3.9 .2 2.6
6 0 128 7.9 9.0 3.5 .6 2.6
7 0 140 7.7 30 5.9 9.0 al.8
8 [} 240 7.7 36 5.4 a4.0 1.1
9 Q 231 7.3 39 4.6 a4.0 1.4
10 0 187 6,6 47 4.0 10 1.4
11 [+ 1563, 6.0 57 3.6 7.5 1.9
12 0 128 5.9 64 3.4 2.0 1.8
13 [+] 102 6.4 67 2.9 1.6 1.7
14 o 87 13 72 2.4 1.3 1.6
15 0o 67 16 62 2.2 .8 1.6
16 [ 52 14 80 2.2 7 1.7
pyg 0 43 1 43 2.0 2] 1.6
e Q 37 8,1 36 2.0 .6 1.5
19 0 32 e.6 27 1.8 5 1.4
20 0 29 6.6 24 al.6 8 2.0
21 0 26 5.9 19 al.4 ] 2.2
22 Q 24 4.9 15 al.4 6 3.0
23 0 21 3.9 14 al.2 b 4.6
24 0 20 3.4 11 al.2 b 4,2
25 ] 17 3.2 11 al.2 1.5 5.0
28 ) 15 Sel 9.0 al.0 1.5 5.0
27 [ 14 9.4 7.8 a.8 1.4 5.0
2e b.4 13 24 5.7 2.6 1.4 4.6
29 b0 12 23 6.7 2.5 1.4 4.2
30 1300 11 1e 5.9 4 1.4 3.8

31 b700 - 17 - 5 1.1 -
Second- Run-off in

¥onth foot-days | Meximua | Minimum ¥ean  [gore-fest
. [} ) [} 4] 0
November. . 0 0 Q ) 0
December. ceesaseseans . [¢] [} 0 [} ]
Calendar year 1940,...cc.covi0ssvveassos 2,e81,0 400 o 7.87 5,710
January. [} 0 0 0 0
Februa 0 0 [*] 0 0
March. 1,050.4 700 [] 33.9 2,080
Apri 4,212 868 1n 140 8,360
May. 305.1 24 3.2 9.84 606
June 8l7.8 2 5.7 27.3 1,620
July 8.4 5.9 -4 2.63 156
August 57.0 10 .2 1.84 113
Septembe: 74.4 5.0 .9 2.4 148
Water year 1940=4l.s.cecvevucaccnvscssen 6,595.1 958 o 18.1 13,070

& No gage-height record; discharge computed on basis of records for Goose River at Hillsboro and
weather records.

b Stage-discharge relation affected by ice.

Note,~ Backwaeter from aguatlic vegetation Aug. 11 to Sept. 6, Sept. 6«30; dlacharge computed on
basls of four discharge measurements, gage heights, weather records, and engineers' and observer's

notes.




42 RED RIVER OF THE NORTH BASIN
Fed Lake River near Red Lake, Minn.

Location.~ Water-stage recorder, lat. 47°57', long. 95°17', in NWi{ sec. 28, T. 152 N.,
., Just downstream from dam at outlet of Lower Red Lake, about 18 miles
northwest of hamlet of Red Lake, Minn. Datum of gage is 1,169.70 feet above mean
sea level, adjustment of 1912.

Drainage area.- 1,960 square miles.
Records available.- May 1933 to September 1941.

ictremes. Maxlmwn discharge during year, 449 second-feet June 7; maximum gage height,
. t Aug. 6, affected by backwater from aquatic vegetation; minimum daily dis-
chame, 2'7 second-feet Apr. 21.
1933-41: Maximum discharge, 534 second-feet June 2, 1940; no flow Sept. 19, 1933;
Aug. 31 to Sept. 10, Oct. 1, 1935; May 16-17, 19-22, Nov. 20, 1936.
Maximum discharge known, 1,190 second-feet June 1’7, 1927, from discharge measure-
ment by Minnesota Department of Drainage and Waters.

Remarks.- Records good except those for period of ice effect, which are fair. Flow
completely regulated by Red Lake.

Discharge, in second-feet, water year October 1940 to September 1941

Day| oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 167 170 200 200 200 220 260 88 215 94 233 233
2 167 167 200 200 200: 200 150 83 215 94 224 221
3 181 198 200 220 200 200 38 73 207 128 227 242
4 184 198 200 220 200 200 38 67 207 167 239 224
5 138 154 200 220 #200 200 38 67 218 164 224 le4
6 159 190 200 220 200 200 38 67 276 138 216 178
7 164 180 #200 220 200 200 38 53 376 178 239 192
8 173 180! 200 220 200 200 37 67 212 175 239 201
9 170! 190 200 220 200 200 37 67 187 204 248 184
10 178 200 190 220 200 200 37 €6 164 242 242 184
11 167 160 190 220 200 200 37 70 145 279 239 189
12 154 160 190 220 200 200 37 70 135 224 242 184
13 h1786 200 200 #220 200 200 35 70 113 221 233 164
14 hie7 220 201 220 200 200 32 65 7 218 256 135
15 hl31 200 200 220 200 200 34 65 292 21e 236 138
16 hl54 200 200 220 200 220 #35 66 80 218 245 128
17 hl70 200 200 220 220 220 30 63 76 242 230 1585
18 hls9 200 200 220 220 220 30 62 260 189 132
19 h181 190 200 220 200 220 29 63 79 257 227 128
20 hl84 190 200 220 220 #220 29 63 80 248 227 132
21 hls9 190 200 220 220 220 27 69 86 242 218 140
22 hlé62 180 200 220 220 220 28 122 92 242 221 138
23 hl56 180 200 220 220 220 29 130 92 251 283 138
24 h187 190 200 220 220 220 29 122 95 2561 251 140
25 hiB4 220 200 220 220 220 29 132 92 254 248 138
26 195 220 200 220 220 220 29 140 24 248 227 138
27 210 200 200 220 220 220 31 16 29 239 224 145
28 227 200 200 220 220 240 32 164 103 242 230 135
29 184 200 200 220 - 240 83 159 107 239 233 130
30 181 200 200 220 - 240 88 159 97 236 239 130

31 201 - 200 280 - 240 - 156 - 233 230 -
Second~ Run-off in

Month foot-days Maximum Minlimum Mean acre-feet
OCtODOr et e osttoesnecsoruncencrsonassoons 5,479 210 138 77 10,870
creerenan cesesna 5,757 220 160 192 11,420
DOCOMbEr: courvessessaarsscnsasoncssarersan 6,170 200 190 199 12,240
Calendar year 1940.¢:ceveeesessnevccrcen 84,651 440 19 231 167,900
JBNUBT e s evsanccrsersssscsssassosnrennvoas 6,760 220 200 219 13,450
voe veevenn 5,820 220 200 208 11,540
ceserrrrestesrnersanions 6,620 240 200 214 13,130
R L R PP T 1,414 260 27 47.1 2,800
ttssseescccacse 2,872 164 53 92.6 5,700
.. LR 4,210 376 76 140 8,350
ceeen 6,646 279 94 214 13,180
7,188 251 189 232 14,260
4,860 242 130 162 9,640
Water year 1940=4l.cseseccecssrcsscarses 63,816 376 27 175 126,600

# Winter discharge measurement made on thils day.

h Computed from gage heights based on recorder record at lake.

Note.- Stage-discharge relation affected by ice Nov. 6 to Apr. 7. Backwater from aquatic
vegetation Oct. 1 to Nov. 5, Apr. 8 to Sept. 30; discharge computed on basis of eipght discharge
measurements, gage heights, and engineers! notes.
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Red Lake River at High Landing, near Goodridge, Minn.

Location,~ Water-stage recorder, lat. 48°03', long. 95°48', on line between secs. 28
and 29, T. 153 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 1941.

Average discharge.~ 11 years, 86.7 second-feet.

Extremes.- Maximum daily discharge during year, 912 second-feet June 15, 16; maximum
gage height, 6.16 feet, June 17, affected by backwater from aquatic vegetation;
minimum daily discharge, 68 second~feet July 11; minimum gage height, 1.78 feet "
Apr. 30, affected by backwater from aquatic vegetation.

1930-41: Maximum discharge observed, 1,460 second~feet May 13, 1938 (gage
height, 7.18 feet); maximum gage height observed, 7.44 feet Apr. 21, 1939, affected
by backwater from ice; no flow during infrequent periods in 1931-34, 1936, 1937,

Remarks.~ Records pood except those for periods of ice effect,which are fair. Flow
P y regulated by dam at outlet of Red Lake.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 166 o7 170 190 190 190 220 385 142 122 125 313
2 166 203 al70 190 190 190 240 116 143 111 129 318
3 164 203 *180 190 190 190 220 126 147 103 128 318
4 169 201 180 190 190 190 240 120 153 97 135 327
5 1686 201 180 190 190 190 #260 111 158 92 140 333
6 161 201 180 180 190 190 280 109 192 88 144 336
7 160 199 180 190 190 190 290 108 502 82 155 342
s 160 201 180 190 190 190 340 106 629 77 156 348
9 160 201 180 190 190 190 400 104 845 7L 161 380

10 158 190 180 190 190 200 550 29 678 69 168 366
11 155 180 180 190 190 200 500 97 728 88 176 372
12 166 170 180 190 190 200 760 100 810 71 177 378
13 153 180 180 190 190 200 694 106 878 74 182 372
14 152 180 180 190 190 200 629 108 878 78 190 366
15 153 180 1s0 al90 190 #200 *613 107 912 88 197 369
16 153 130 180 *190 190 200 502 106 912 89 201 375
17 153 180 180 190 180 200 440 102 878 92 207 378
18 156 180 180 190 180 190 381 99 844 94 212 372
19 185 180 190 19 180 190 387 100 kkid 98 218 369
20 156 180 190 190 #180 200 288 o7 728 98 224 351
21 188 1s0 190 190 leo 220 227 95 662 98 239 37e
22 160 180 190 190 180 2 201 92 597 99 234 372
23 158 190 190 190 180 4 179 92 533 101 244 366
24 *160 190 190 190 190 220 160 101 455 103 260 372
25 160 190 200 190 190 220 137 114 378 107 282 369
26 161 190 200 190 190 220 121 120 279 110 294 357
27 161 180 180 190 190 220 108 128 207 112 297 354
28 177 180 190 190 190 220 99 136 17e 114 309 351
29 192 170 190 190 - 220 89 140 , 147 115 312 339
30 192 170 190 190 - 240 83 147 134 120 312 333
31 197 - 190 190 - 240 - 146 A 121 318 -
Second- Run-off in
¥onth foot-days Maximum ¥inimum Mean acre-Teet
5,047 197 162 163 10,010
5,617 207 170 187 11,140
DeCember. c.vttcvareansrosroananaascsaanssae 5,710 200 170 184 11,330
Calendar yoar 1940 ... ocevraressncvsnone 88,216 1,260 108 241 175,000
JRNUALYsceoeoncesnseancrcesrcasastoancaaes 5,880 190 180 190 11,8680
Februaryeececues 5,250 190 180 188 10,410
March.....e.... ceeee 6,350 240 190 206 12,600
Aprilecececcanes 9,908 800 83 350 19,680
MBYoeoearersnoasn 3,416 147 85 110 6,780
15,298 912 134 510 30,340
2,959 122 68 95.5 5,870
6,523 315 1256 210 12,940
10,666 378 318 3556 21,140
Water year 1940+41 cvvcvucecrearconannaas 82,614 912 68 226 164,000

# Winter discharge measurement made on this day.

a No gage-helght record; dlscharge interpolated.

Note.- Btage-discharge relabion affected by ice Nov. 10 to Apr. 1l1. Stage-discharge relation af-
fected by shifting control or by backwater from aquatic vegetation Oct. 1 to Nov. 9, Apr. 12 to
Sept. 30; discharge computed on basis of 15 dlscharge measurements, gage helghts, weather records,
and engineers' notes.
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Red Lake River at Crookston, Minn,

Location.- Water-stage recorder, lat. 47°47', long. 96°36', in sec. 30, T. 150 N., R.
«, at highway bridge in Crookston, a qQuarter of a mile downstream from dam and
power house of Crookston Light and Power Co. Datum of gage 1s 833.03 feet above
mean sea level, datum of 1929.

Drainage area.- 55330 square miles.
Records avallabfe.- May 1901 to September 1941.

Average discharge.- 40 years, 876 second-feet.

Extremes,- Maximum discharge during year, 6,190 second-feet Apr. 16; maximum gage
C] ,» 15.96 feet Apr. 10, affected by ice; minimum dally discharge, 65 second-
feet Mar. 22; minimm gage height, 2.70 teet Nov. 17-26, Dec. 6, 8, affected by

ice.
1901-41; Maximum discharge, 14,700 second-feet July 5, 1919; minimm, 2.0
second-feet Dec. 14-16, 1937.

Remarks.- Records good Apr. 12 to June 6, others fair. Flow regulated by power plants
above station. P ’ e v P P

Discharge, in second-feet, water year October 1940 to September 1941

Dayj Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 90 317 190 190 240 220 360 933 256 976 260 460
2 180 317| %200 160 220 200 600 997 365 896 160 480
3 200 322 160 220 190 170 700| 1,130 365 837 140 460
4 190 360 %150 220 260 200} #1,400 840 308 661 140 500
5 180 346 170 190 200 7o 3,400 1,110 365 27 130 500
6 £20 360 160 180 200 c40| 3,800 887 531 444 220 550
7 280 328 170 200 180 150| 3,200 706 2,280 750 340 500
8 200 311 160 200 190 80| 3,600 785( 5,020 593 130 650
9 220 308 220 200 180 240 | *4,600 907| 5,810 533 220 600

10 170 314 150 200 220 190 5,500 740 | 4,940 568 240 750
11 190 340 190 220 220 220| 5,000 639| 4,390 466 600 650
12 240 320 180 200 240 180| 4,780 796 | 4,240 712 480 650
13 180 300 200 180 260 170| 4,320 7641 4,090 614 500 738
14 300 140 200 220 220 200 *4,170 | 2,470| 4,170 635 400 676
15 140 90 180 190 200 150{ 4,320| 1,710| 4,090 635 240 738
16 200 130 140 220 180 200| 4,240| 1,410| 3,630 506 300 656
17 £00 130 160| %220 220 200] 3,490 999 | 3,060 534 320 822
18 240 160 190 120 240 *220| 3,060 700| 3,060 551 300 759
19 190 320 220 €40 200 440| 2,790 643 | 2,860 534 300 77
20 220 260 170 280 £40 280} 2,280 580 | 2,860 585 280 894
21 220 110 180 200 %220 140| 2,280 398| 2,790 380 260 711
22 180 160 200 220 220 66| 1,560 330 | 2,660 280 300 1,000
23 180 220 160 240 220 *190| 1,770 191 2,600 260 280 | 1,300
24 240 180 200 200 180 200| 1,520 284 | 2,340 240 240| 1,600
25 190 220 200 220 200 160| 1,330 257 2,020 280 380| 1,400
26 200 200 180 2 200 170| 1,260 342| 2,020 300 300 | 1,900
27 200 200 220 180 190 180 974 342| 1,830 380 260| 1,800
28 280 170 190 220 200 180| 1,250 328| 1,590 300 380 | 1,500
29 320{ %200 200 200 - 120] 1,010 225 767 280 440} 1,500
30 308 180 160 260 - 240 858 189 985 120 440 1,400
31 314 - 200 260 - 240 - 236 - 130 480 -

Second- Run-off in

Month foo:ggaya Maximum | Minlmum Mean sorenfoet

OCLODO . s veesseeessoscesasasasoassassnsnna 6,662 320 20 215 13,210

November. . .. reree 7,313 360 90 244 14,510

December. . cetteererisassseanaancrroes $,650 220 140 182 11,210

Calendar year 1940....cccvierucenirnnnns 157,008 5,500 26 429 311,400

JANUBP Yo ecrecenracnsrrerasarsorsornvonsass 6,490 280 120 209 12,870

February..... 5,930 260 1e0 212 11,760

6,105 440 65 197 12,110

79,422 5,500 360 2,647 157,600

22,886 2,470 189 738 45,390

76,091 5,810 256 2,536 150,900

15,707 976 120 507 31,150

9,460 600 130 305 18,760

26,761 1,900 460 892 53,080

Water year 1940-41......c0veveervrransnns 268,477 5,810 65 736 | 532,500

* Winter discharge measurements made on this day.

Note.- Stage-discharge relation affected by fce Nov. 11 to Apr. 1l. Backwater from aquatic vegeta-
t16n Oct. 1-29, June 7-26, July 21 to Sept. {2, Sept. 22~30; discharge computed on basis of 14 dis-
charge measurements, gage heights, and engineers' notes.
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Thief River near Thief River Falls, Minn.

Location.- Water-stage recorder and concrete control, lat. 48°11', long. 96°10', in sec.
, T. 154 N., R. 43 W., 5 miles north of city of Thief River Falls and 7 miles upstream
from mouth.

Drainage area.- 959 square miles (revised).

|
Records available.- July 190§ to September 1917, April 1920 to September 1921, October 1922
TG September 1924, October 1928 to September 1941.

Average discharge.- 22 years (1909~17, 1922-24, 1928-41), 74.7 second-feet.

Extremes.- Maximum discharge observed during year, 822 second-feet June 12 (gage helght,
. ‘eet); no flow for several months.
1909-17, 1920-21, 1922-24, 1928-41: Maximum discharge obeerved, 4,080 second-feet
Apr. 23, 1916 (gage height, 14.5 feet); no flow in fall and winter of several years.

Remarks.- Records good except those for period of ice effect, which are fair. Flow regu~
Tated in Thief and Mud Lakes and in swamps above station. Some water diverted into Mud
Lake, which As used as a game preserve.

Rating téble, water year 1940-41, except perlods of ice effect and backwater from aquatic
vegetation (gage height, in feet, and discharge, in second-feet)

3.8 0.0 4.8 32 6.6 452
4.0 .1 5.0 60 7.0 570
4.2 7 5.4 136 7.4 694
4.4 3.5 5.8 234 7.8 822
4.6 13.5 6.2 340

Discharge, in second-feet, water year October 1940 to September 1941

Day{ Oct, Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 348 11| 346 6.9 1.0
2 bl.Of 334 15| 273 6.4 .9
3 20 291 21} 203 6.0 .8
4 S0 180 30| 195 5.2 1.0
5 190 154 33 226 4.3 1.0
6 #b300 165 50 187 3.0 1.0
7 320 296 250) 151 3.5 1.0
8 b360 255 566] 273 3.5 1.0
9 b440 260 555 332 3.3 1.0

10 b650 257 540{ 332 3.5 .9
11 b550 239 646| 326 4.8 -6
12 0560 237 822| 316 3.0 -6
13 B b560 190 806} 312 2.6 -6
14 525 149 768} 315 2.1 .6
15 495 136 726 309 2.1 -6
16 #438 108 694] 209 1.2 1.0
7 382 ki 67| 299 1.1 1.0
18 351 70 678| 289 1.0 1.0
19 323 &7 710| 2585 1.0 1.0
20 286 60 7901 134 1.0 1.0
21 244 48 710 6 .8 3.9
22 221 29 694 81 .8 6.4
23 205 20 678 50 .8 11
24 192 16 630 23 .8 21
25 172 156 570 16 .8 33
26 1588 14 510 14 .8 60
27 145 12 424 12 6 92
28 134 11 396 11 .9 108
29 170 8.9 368 8.9 1.0] 104
30 315 8.9 368 8.3 1.0 102
31 - 9.4 - 7.7 1.0 -
Second- Run-off in
Month foot-days Maximum Minlmum Mean acre-feet
OCtOber' e rassaasvrosacsecnsosssasscsassane 0 0 0 o] 0
November...... 0 0 0 [¢] [}
DOCembOr's crisnssencssasssossascasssescsane 0 [ 0 0 0
Calendar year 1940 .. cccvuiervsorrecnescse 4,561.9 700 o 12.4 9,030
JANUAT Yecsoterorastscncscossnessscsrccnnns 0 [ [ 0 1]
Februaryesccccscssscecscsoas cene 0 0 0 0 1]
.o 0 [+] 0 [ 4]
senans 8,667.0 850 0 289 17,190
. 4,085.2 348 8.9 131 8,060
. 14,716 822 11 491 29,190
. 5,688.9 346 7.7 184 11,280
. - 4. 6.9 -6 2.41 1.
. 558.9 108 .6 18.6 1,110
" Water year 1940-41..... severrennnae 33,770.8 822 0 92.5 66,980

# Winter discharge measurement made on this day.

b Stage-dlscharge relation affected by ice.

Note.- Backwater from aguatic vogetntlon May 8 to June 113 disehauge computed on basis of four
d15chaTge measurements, gage helghts, weather records, and engineers' notes.
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Clearwater River near Pinewood, Minn.

Location.- Staff gage, lat.
mlTes northeast of Pinewood.
datum of 1929.

Drainage area.-
Records available.-

132 square miles.

Extrsmaa Pl

47°39', long.
Datum of gage is 1,322.59 feet above mean sea level,

95°09°,

April 1940 to September 1041,

in sec. 8, T. 148 N., R. 35 W., 3}

Maximum discharge observed during year, 233 second-feet Apr. 13 (gage height,

eet); minimm daily discharge, 11 second-feet, Mar. 12,

1940-41:

Maximm discharge, 246 second-feet, Apr. 13, 1940 (gage height, 4,25

feet, from graph based on gage readings); minimum daily, that of Mar. 12, 1941,

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

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 19 38 a20 28 22 19 38 58 35 32 25 46
2 19 35 a22 28 20 18 48 74 31 30 24 46
3 19 33 a22 26 22 14 62 78 30 29 24 46
4 20 32 al4 22 #26 12 80 70 28 26 23 56
5 20 38 a26 22 26 15 96 62 36 26 o 52
6 22 34 *#26 20 24 16 100 58 48 a30 22 52
7 20 34 a26 20 2 18 147 58 93 29 33 56
8 20 34 a6 22 22 19 156 58 106 26 29 70
9 19 33 als 22 22 20 165 55 97 31 27 66

10 19 33 a2s 22 19 19 174 55 110 29 25 62
11 19 a30 28 24 22 17 165 52 124 2 34 70
12 19 a2§ 26 26 + 20 11 165 52 124 25 27 70
13 19 a24 24 26 20 16 222 48 115 24 26 8l
14 19 a22 24 #24 17 16 211 52 115 25 26 7
15 19 a22 24 24 19 17 #200 52 106 31 26 81
16 19 al4 24 24 20 al7 189 48 97 29 25 89
17 19 a28 2¢ 22 17 16 168 48 93 30 24 e9
18 19 a32 24 20 15 15 168 44 81 27 29 89
19 19 a34 24 19 14 17 148 41 73 26 27 89
20 20 a36 a26 20 13 1s 148 41 70 25 28 89
21 19 a36 26 22 13 #19 129 37 62 23 26 106
22 19 a36 26 22 14 20 120 36 59 23 24 106
23 19 36 26 22 15 20 111 34 46 28 26 106
24 19 34 28 20 16 18 106 33 46 34 36 110
26 19 32 28 20 14 16 102 31 43 34 49 115
26 19 a30 286 20 16 19 86 30 38 29 46 115
7 20 a28 26 20 17 20 78 29 36 28 40 110
28 23 al24 al8 22 16 16 70 33 33 25 46 110
29 35 a22 28 22 - 22 58 31 35 27 46 106
30 31 a20 28 22 - 26 58 33 33 25 46 97
31 30 - 28 24 - 30 - 34 - 26 52 -
Second- L mum 1 mum Run-off in
¥onth foot-days Yax ¥in ¥ean aore-feet
OCtOber.sverecrssrrocraccssncsccacsocacess 641 35 19 20, 1,270
November... veseen 920 38 20 30.7 1,820
December.................................. 794 28 20 25, 1,570
Calendar year eeereisersrtessccnrans - - - - -
JANUATY e oo trtannersnoscrancccsonncrnessses 697 28 19 22,6 1,380
Februarye..... 525 26 13 18.8 1,040
Marcheseaeeess 556 30 11 17.9 1,100
3,768 222 38 126 7,470
1,465 78 29 47.3 2,910
2,043 124 28 68.1 4,050
857 34 23 27.6 1,700
964 52 22 31.1 1,910
e PLemMbAr. st eeecsevsracrecavanrsncannprnoe 2,457 115 46 81.9 4,870
Water year 1940-41 ...cocucnearccenccanas 15,687 222 11 43.0 31,090

# Winter discharge measurement mede on this day.
a No gagerheight record; discharge computed on basls of records for station near Leonard.
Hote,~ Stage-discharge relation affected by ice Nov.

Mar. s Mar. 17 to Apr. 2.

23-25, Dec. 6, 11-19, 21-27, Dec. 29 to
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Clearwater River near Leonard, Minn.

Locaciog.- Staff gage, lat. 47°44', long. 95°13', in E#SWi sec. 12, T. 149 N., R. 36
b

47

feet downstream from dam at outlet of Clearwater Lake and 8 miles northeast

of Leonard.

Drainage area.- 153 square miles.
Records avallable.- June 1934 to September 1941.

Extremes.- Maximum discharge observed during year, 237 second-feet Apr. 14, 15 e
Erg'géﬁf,z.m feet); minimum observed, 16 secondtest Oct. 15-19 (gage height,(%?%s
1954—-41: Maximum discharge observed, 334 second-feet May 11, 1938 (discharge
measurement ); minimum dischar| 2 second-feet Mar. 25 to U5
leakage thrm’xgh stoplogs). ge Apr. 3, 1940 (estimated

Remarks.- Records good. Flow regulated by dam 300 feet above station. Gage read once

aliy.

Reting teble, water yeer 1940-41, except period of backwater from equatic vegetation
(%age height, in feet, and discharge, in second-fset?
Shifting-control method used Apr. 7-25, May 8-23).

0.7 12 1.0 35 1.6 122
.8 19 1.2 s7 1l.8 163
.9 26 1.4 87 2.1 237

Discharge, in second-feet, waver year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 18 43 33 33 29 26 34 84 37 37 22 52
2 19 43 33 33 29 26 53 84 37 35 22 &2
3 19 43 33 33 29 26 63 85 37 33 22 55
4 18 43 33 33 29 26 74 84 37 31 22 57
5 18 43 33 33 29 26 81 84 42 31 22 64
6 18 43 33 33 29 26 94 77 71 31 22 64
7 is 43 33 33 29 26 122 77 118 31 22 63
s 1s 41 33 33 29 26 163 7% 130 31 22 77
9 18 41 33 33 29 26 186 656 152 37 22 76

10 18 41 33 33 29 29 188 €5 174 35 22 76
11 18 41 32 33 29 31 210 6s 198 32 22 76
12 18 41 32 33 29 30 210 65 198 29 26 74
13 1s 41 32 32 20 30 210 63 198 28 23 92
14 le 36 32 32 29 2e 224 63 188 29 24 92
1% 16 33 32 32 29 2s 237 61 1s6 35 26 94
16 16 33 32 32 29 27 224 57 163 35 26 104
17 16 32 32 29 26 210 58 142 35 26 104
18 16 33 31 32 29 26 210 65 134 32 27 101
19 16 33 31 32 29 26 198 &3 134 32 2s 101
20 19 31 32 28 26 186 53 126 32 28 101
21 18 33 31 32 2e 26 174 52 122 32 27 1lle
22 21 33 31 31 28 31 162 49 111 35 26 126
23 21 33 31 31 28 31 136 41 87 33 26 126
24 20 33 31 31 2s 30 128 &5 84 33 30 126
26 20 33 31 31 28 30 120 34 71 32 59 122
26 19 33 31 31 27 30 111 34 57 32 44 120
27 19 33 31 31 26 30 101 34 50 31 41 120
28 26 33 31 29 26 31 20 38 50 29 43 117
29 33 33 33 29 - 31 84 38 47 27 47 113
30 35 33 33 29 - 34 84 37 39 27 51 108

31 41 - 33 29 - 34 - 37 - R4 83 -
Second- Loum {mum Run-off in

Honth foot-days Yax - ¥in Mesn acre-feet

OCEODO e caveursorcacccaaassensonconsnanse 628 41 16 20.3 1,250
NOVembereessessass ceens 1,110 43 33 37.0 2,200
DOCOMDOI s cevesevoorsvarstsvsrsesossccnsonne 994 33 31 32,1 1,970
Calendar year 1940....cccvvervencnccnses 15,421 266 2 42.1 30,590
PLTTES o S R 286 33 29 3l.8 1,960
February 798 29 26 28.5 1,580
879 34 26 28.4 1,740
4,367 R37 34 146 8,660
1,806 85 34 58.3 3,580
3,230 198 37 108 6,410
987 37 24 3l.8 960
e 903 53 22 29.1 790
SOPLOmDOrccecsersrersernsroorarrsncassnsne 2,772 126 52 92.4 5,500
Weter yoar 1840-41.c.cevecvicvrvenasooes 19,460 237 16 53.3 38,600

Note.- Backwater from equatic vegetation Aug. £4 to Sept. 30; discharge computed on basis of
thrée discharge measurements, gage heights, and weather records.
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Clearwater Rlver at Plwmmer, Minn,

Location.- Water-stage recorder, lat. 47°55', long. 96°03', in SE{SW% sec. 4, T. 151 N.,
R. 22 W., on U. S. Highway 59, three-quarters of a mile northwest of Plummer.
Drainage area.- 512 square miles,

Records avallable.~ April 1939 to September 1941.

Extremeg.~ Maximum discharge during year, 756 second-feet June 8 (gage helght, 6.57
est, affected by backwater from aquatic vegetatlion); minimum daily, 10 second-
feet Mar. 18; minimum gage height, 2.40 feet Oct. 17, 18, affected by backwater
from aquatic vegetation.
1939~41: Maximm discharge, 840 second-feet Apr. 16, 1940; maximum gage helght,
8.51 feet, Apr. 15, 1940, affected by ice; minimum discharge, 7.9 second-feet
%\;g. 18, 194-0 (gage helght, 2.05 feet, affected by backwater from aquatic vegeta-
on).

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

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 18 39 30 34 38 24 90 366 57 281 76 58
2 18 36 28 34 38 24 100 377 59 273 72 57
3 18 34 28 32 38 24 120 366 58 262 67 55
4 2 36 30 32 38 22 150 355 55 248 64 56
5 2 41 #32 30 38 22 #170 344 54 234 62 56
6 26 44 32 2s 38 ) 220 334 106 230 62 55
7 25 44 32 28 36 26 260 312 637 222 66 56
8 25 a4 32 26 36 26 560 302 732 210 81 58
9 2 42 32 28 34 es 440 281 708 212 eg 62

10 21 40 32 28 34 30 465 256 614 201 81 66
11 23 32 30 30 #32 30 421 226 556 190 84 81
12 24 28 30 30 32 350 410 193 614 176 82 87
13 22 26 28 30 34 30 454 167 614 165 82 86
14 20 24 26 28 34 2 556 159 568 157 78 78
15 19 28 26 *28 34 #28 *#637 151 510 146 73 73
16 20 30 26 28 54 26 657 138 454 138 68 ™
17 18 32 24 26 32 14 580 130 432 136 66 84
18 18 34 24 26 30 10 5456 119 399 131 63 o1
19 18 40 26 26 26 11 522 115 366 128 60 94
20 18 42 26 24 24 13 499 106 366 122 69 28
21 18 44 26 24 20 14 465 95 566 113 58 130
22 18 44 24 24 18 17 443 87 366 106 56 174
23 19 44 26 24 18 20 421 79 555 99 55 224
24 19 44 26 24 19 28 421 72 355 o4 58 277
25 18 42 28 24 22 44 399 65 344 a7 64 323
26 18 42 26 26 & 48 388 62 344 120 65 344
27 20 40 28 26 24 50 388 56 334 131 63 355
28 < 36 30 28 24 50 377 56 323 116 63 344
29 29 34 30 30 - 55 366 56 312 102 63 354
30 30 32 32 32 - 65 355 65 302 90 62 323

31 30 - 32 36 - 75 - 55 - e2 60 -

Second- Run~-off in

Month foot-days Maxipum MinSmunm Mean acre-toet

OCEODOP s ccesvesvavseccreasoncsossassanacss 665 30 18 21.5 1,320
1,118 44 24 37.3 2,220

DOCOMDOr s s e coesssacsecassossrsnsersanscsns 882 32 24 28.5 1,750
Calendar year 1940......cccveseeancnanss 27,907.8 750 9.8 76.3 55,350
teccrssssntetvsesanersane 874 36 24 ) 28.2 1,730

849 38 18 30.3 1,

1] 75 10 30.2 1,860

11,659 637 90 389 23,130

5,534 377 55 179 10,980

11,360 732 54 379 22,530

5,01 281 82 162 9,840

2,095 84 85 67.6 4,160

SOPLOMbOresseccescscecavacecsscsassarccne 4,256 355 55 142 8,440
Water yoar 1940=41lsescscccssccccncarsans 45,240 752 10 124 89,740

# Winter discharge measurement made on this day.

Note,~ Stage-discharge relation affected by ice Nov. @ to Apr. 9. Backwater from aquatic vegeta-
tiof Oct. 1 to Nov. 8, Mey 14 to Sept. 30; discharge computed on basls of 13 discharge measurements,
gage heights, weather records, and observer's and engineers' notes.
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Clearwater River at Red Lake Falls, Minn.

Location.- Water-stage recorder, lat. 47°53', long. 96°17', in sec. 22, T. 151 N., R. 44
W., at Great Northern Railway bridge at Réd Lake Falls, 1§ miles upstream from mouth
and 2 miles downstream from nearest tributary, which enters from left.

Drainage area.- 1,420 square milee,
Records available.- June 1909 to September 1917, November 1934 to September 1941.

Average discharge.- 14 years, 204 second-feet.

Extremes - Maximum dally discharge during year, 3,290 second-feet June 8; maximum gage
eIght, 8.22 feet Apr. 9, affected by ice; mmimum discharge, 1.0 second-foot
(regulated) Oct. 25,
1909-17, 1934-41: Maximm discharge observed, 3,990 second-feet Apr. 15, 16, 1916;
no flow Sept. 15, 1936, Sept. 14, 1939, Aug. 19-22, 1940.

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

wWHICH are poor., Flow partly regulated by Clearwater Lake and several smaller lakes.
Diurnal fluctuation caused by mill 600 feet above statlion.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 10 44 32 42 34 30 60 550 110 461 100 130
2 36 860 34 45 32 130 550 110 420 110 120
3 28 60 100 44 24 440 550 110 400 90 120
4 40 70 #5655 46 44} 1,000 800 110 380 85 120
5 28 S0 eo 36 28 950 480 110 360 80 120
6 2.4 5 55 40 80 #800 460 150 340 86 120
7 16 80 56 42 32 S00 440| 2,000 340 110 140
<] 55 50 #44 a50 418 36 1,000 420 | 3,200 300 110 170
9 55 85 44 46 24 1,500 400 2,600 300 110 180

10 30 70 75 40 241 1,690 380 2,000 2s0 120 190

11 34 40 36 55 40} 1,550 360 | 1,800 250 220 220

12 22 65 40 42 40} 1,410 320 1,900 280 190 240

13 26 50 100 46 30 1,440 300| 1,900 240 150 240

14 42 2s 20 34 25| 1,650 500| 1,730 240 140 240

15 30 28 68 *#60 60 22| #1,800 600¢ 1,440 200 130 220

18 38 35 55 60 34 38| 1,690 4601 1,240 180 120 220

17 30 38 90 48 24 *#36 1,580 340 1,080 190 110 240

18 32 38 75 55 40 #46 1,440 250 950 180 100 260

19 32 44 60 66 #3532 28| 1,310 240 862 170 96 280

20 18 38 36 56 #34 19 1,140 200 591 160 a0 280

21 16 42 55 55 34 20| 1,010 190 920 160 86 460

22 42 42 35 66 36 10 920 160 862 140 90 s07

23 22 38 65 55 34 11 s62 140 781 140 95 834

24 8.0 42 48 60 30 26 507 130 730 130 95 920

25 30 32 50 48 30 24 765 120 681 140 S0 1,110

26 26 38 a50 80 32 24 705 120 657 130 90 1,110

27 3.8 44 ab0 46 26 14 6587 100 611 140 100 1,040

28 17 44 ab5 55 36 18 634 90 566 150 10| 1,010

29 58 38 abb 513 - 18 588 110 540 140 120 920

30 60 42 55 55 - 80 557 1l0 509 120 120 862
31 40 - 80 46 - 55 - 120 - 110 120 -

Month Second- Maximum Minigum Mean ':‘;’; :_gfe e’én

60 2.4 29.8 1,830

85 28 50.4 3,000

DeCember..sstcasnvccccrsasnesarsancancaars 1,772 100 32 57.2 3,610

Calendar year 1940...cccvvievveccvnrvans 52,375.2 3,000 .1 143 103,900

January................................... 1,605 60 42 51.8 3,180

1,083 [:13] 24 38.7 2,160

921 55 10 29.7 1,830

30,875 1,500 60 1,029 61,240

9,720 600 90 314 19,280

31,180 3,200 110 1,038 61,790

7,181 461 110 232 14,240

3,450 220 80 i1 6,840

12,923 1,110 120 431 25,630

Water year 1940=41..cccceececrracsacassa| 103,116.2 3,200 2.4 283 204,500

# Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basls of records for preceding and following
periods, weather records, and records for station at Plummer.

Note.- Stage-discharge relation affected by ice Nov. 11 to Apr. 9. Backwater from aquatic vege=
tatTon Oct. to Nov. 10, May ) to June 13, July 2 to Sept. 213 discharge computed on basis of 13
—discharge measurements, gage helghts, and engineers' notes.
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Lakes in Red Lake River Basin

Lower Red Lake near Red Lake, Minn.
(Formerly published as Red Lake near fed Lake, Minn.)

Location.- Water-stage recorder, lat. 47957', long. 95°17', in NW} sec. 28, T. 152 N., R.
+> Just upstream from dam at outlet, 18 miles northwest of village of Red Lake.
Datum of gage is 1,169.70 feet above mean sea level, adjustment of 1912.

Draima;ge area.- 1,950 square miles,

ecords avallable.- May 1933 to September 1941. April 1930 to September 1933 at site at

WasKkIsh. June 1930 to November 1932 at site at Redby.

Extremes.- Maximum gage-height during year, 7.11 feet June 6; minimum, 3.80 feet Nov. 12.
1 T930-41: Maximum gage-height, that cf June 6, 1941; minimum, 0.80 foot Nov. 20,
936.

Remarks.- Water level subject to fluctuation caused by change in direction and velocity of
~wind and by seiches.

Gage height, in feet, 1940-41
1940 lo41 1941 1941
Oct. 31  4.78 Jan. 31  4.78 Apr. 30 .60 July 31 6.10
Nov. 30 4.70 Feb. 28  4.77 May 31 5.78 Aug. 31 5.83
Dec. 31  4.7% Mar. 51  4.8% June 50 8.35 Sept.50 B8.02
Note.- Only month-end reedings published.
Blackduck Lake near Blackduck, Minn.
Location.- Staff gage, lat. 47°45', long. 94°37', in sec, 4, T. 149 N., R. 31 W., on

concrete structure at outlet, 3 miles northwest of village of Blackduck.
Records avallable.- June 1938 to September 1941 (rragmentary)
Temes ,— —41: Maximum gage-height observed, 2.04 feet Apr. 23, 1941;
— served, 0.54 feet Aug. 26, 1940.
Remarks.- Lake level artificially regulated by combination bridge and dam structure with
Treé S5-foot bays permitting a 2-foot control by stop logs. Datum of gage is at top of
concrete apron of dam,
Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division
_PT'W‘O ater Resources and Engineering.

minimum ob-

Gage helght, in feet, 1940~41

1940 1940 1940 1941 1941
Apr. 17 1.15 June 20 1.36 Aug. 26 0.54 May 21  1.68 July 25 1.50
24 1.31 26 1.31 28  1.84 30 1.45
May 1 1.8l July 5 1.22 1940 Jme 5 1.58 Aug. 5 1.45
s 1.85 11 1.20 Apr. 9  1.37 12 1.90 14 1.40
16 1.85 17 1l.07 17 1.94 24 1.82 20 1.30
26 1.56 26 1.25 25  2.04 25 1.58 Sept. ¢ 1.44
20 1.55 Avg. 1 1.22 30  1.96 July 3 1.60 11 1.48
June 5 1.56 12 1.4 May 10 1.84 9 162 17 1.50
12 1.48 22 .95 1.80 16 1.5¢ - -

Thief Lake near Middle River, Mimn.

Location.- Staff gage, lat. 48°29', long. 95°57', In SE{ sec. 20, T. 158 N., R. 41 W
on dam at outlet, 10 miles east of town of Middle River. Datum of gage 1s 1,160. 00
feet above mean Sea level, adjustment of 1812.

Records available.- April 1953 to September 1941 (fragmentary).
Temes . — —41: Maximum gage height observed, 1.52 feet May 19, 1938; minimum ob-
served, -5.20 feet Sept. 11, 13, 1934,

Remarks.- Crest of concreté dam is at gage height -1,50 feet, with flashboards permitting
a Z.b-foot control above crest.

Cooperation,.- Gage-helght record furnished by Minnesota Department of Conservation,

vision of Fish and Game.

Gage helght, in feet, 1939-41

1939 1940 1941 1941
Oct. 1 -1.32 Apr. 30 -0.94 Apr. 30 ©0.56 July 31 -0.09
15  -1.34 May 15 -30 Aug. 14 -.28
30 -1.38 1941 ’ 31 .40 31 .40
Nov. 9 ~l.42 Mar. 15  =1.34 June 15 .48 Sept .15 .24
14 -1.47 Apr. 2 -1.18 0 .5e 50 .22
15 .18 July 15 .24

Note.- Gage readings other than those shown above were made.
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Lakes Iin Red Lake Rlver Basin

Clearwater Lake near Leonard, Mina.

Locatlon.- Staff gage, lat. 47°44', long. 95°13', in E4SW} sec. 12, T. 149 N., R. 36 W.,
on_abutment of dam, 8 miles northeast of Leonard.

Records available.~ June 1934 to September 1941.

EXtremes.- 1934-41: Maximum gage height observed, 5.54 feet Apr. 15, 1940; minimum ob-
Served, 1.56 feet Jan. 28 to Feb. 6, 1937.

Remarks.- Discharge from lake regulated by dam with one 4-foot bay permitting a 3-foot

—Control by stop logs. Datum of gage 1s at sill of stop-log bay and 3.00 feet below
crest of dam.

Gage height, in feet, 1939-41

1939 1940 1940 1941
Oct. 31 3.36 Mar. 31 3.76 Oct. 31 3.4 Mar. 31 3.41
Nov. 30 3.36 Apr. 30  4.60 Nov. 30 3.40 Apr. 30 3.68
Dec. 31 3.34 May 31 3.54 Dec. 31 3.40 May 31 3.46

June 30 3.36 June 30 3.44

1940 July 31 3.36 1941 July 31 3.32
Jan. 31 3.28 Aug. 31 3.30 Jan. 31 3.36 Aug. 31 3.54
Feb. 29 3.36 Sept.30 3.30 Feb. 28  3.35 Sept.30 3.76

Note.- Gage read once dally; only month-end readings published.

Maple Lake near Mentor, Minn.

Location.- Temporary staff gage, lat. 37°41', long. 96°08', a quarter of a mile southwest
of outlet dam, and two-thirds of a mile south of Mentor. Datum of gage is 1,162.00
feet above mean sea level, adjustment of 1912 (levels by Minnesota Departmsnt of
Conservation).

Records avallable.- May to June 1941.

EXtremes.- Maximum gage height observed during perlod, 3.58 feet June 21; minimum observed,
T.58 Teet May 4.

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division of
gra"Inag_e and wWaters.

Gage helght, in feet, 1941

May 4 1.58 May 31 2.06

1o 1.64 June 5 2.14

15 1.92 1o 2.98

20 2.06 15 3.28

' 25 2.02 21 3.58
Nobe.- Oage read daily May 2 to

June 2.
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Forest River near Fordville, N. Dak.

Location.~ Chain gage, lat. 48°12', long. 97°44', on line between secs. 32 and 33, T.
-, R. 55 W., at highway bridge a quarter of a mile downstream from South Branch
of Forest River and 2 miles southeast of Fordville.

Drainage area.- 491 square miles.
Records available,- April 1940 to September 1941.

Extremes.- Maximm daily discharge during year, 2,200 second-feet Apr. 8, §; maximum gage
helght observed, 8.03 feet Apr. 17, affected by ice; minimum daily discharge, 0.3

second-foot Aug. 9.
1940-41: Maximun daily discharge, that of Apr. 8, 9, 1941; no flow Apr. 1-13, Sept.

3, 1940.
Remarks.- Records falr Apr. 10 to Aug. 8, others poor. Gage read once or twice daily.

Discharge, in second-feet, water year October 1940 tc September 1941

Day| Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 c0.4 a2.2 2.0 2.8 3.0 46 16 6.3 4.5 2.0 cl.7
2 a.4 c2.2 2.0 2.8 3.0 65 16 7.6 2.5 al.8 cl.5
3 c.5 c2.2 2.0 2.6 3.0 65 13 16 2.5 al.8 c&.2
4 c.6 a2.2 2.0 2.6 3.0 50 13 a20 a2.0 1.7 c7.5
5 c.6 c2.2 2.0 2.6 3.0 60 12 24 2.0 1.7 ] el9
6 c.7 2.2 2.0 2.6 3.0 1,000 15 24 2.0 al.4| cl18
7 c.8 ag.2 2.0 2.6 5.0 1,800 16 3.2 1.1 €9.0
] a.9 c2.0 2.0 2.6 3.0f 2,200| alé 7 9.8 a.7 c9.0
9 cl.0 2.0 2.0 2.6 ? 3.0 5.0) 2,200 15 26 16 a.3 c8.5

10 al.2 1.9 2.0 2.6 3.0 *1,970 13 29 al0 c.8 5.0
11 cl.4 1.8 1.8 2.6 3.0 1,300 15 27 3.2 c2.2 c3.2
12 cl.5 1.8 1.6 2.6 3.2| 1,070 15 a26 1.1 a3.8 c2.8
13 cl.6 1.8 1.5 2.8 3.6 a700 16 24 1.1 5.5 c2.0
14 al.8 1.8 1.5 2.8 3.8 294 12 22 2.0 a6.5 c2.0
15 cl.8 1.8 1.5 2.8 3.8 240 13 22 a3.0 c7.5 cl.7
16 cl.s 1.8 1.5 2.8 3.8 210 13 21 4.0 c5.0 c5.5
17 a2.0 1.9 1.5 2.8 5.6 153 9.1 21 4.0 ad.5 cs8.5
18 c2.0 2.0 1.6 #2.6 3.8 93 9.11 als 2.5 84.0 e7.0
19 2.0 2.0 1.8 2.8 2.5 4.0 5e 6.3 21 2.0 a3.5 c4.0
20 1.9 2.0 2.0 2.8 * 4.0 53 4.0 27 2.0 a3.0 c3.6
21 a2.0 2.0 2.0 2.8 4,0 33 a3.6 27 2.8 82.5 c4.0
22 2.2 2.0 2.2 2.8 4.0 39 3.2 27 4.0 a2.0 ¢5.0
23 a2.1 2.0 2.2 2.6 4.0 36 a3.2 24 a2.5 a2.0} ecl7
24 c2.0 2.0 2.4 2.6 #4.0 29 3.2 a20 1.4 a2.0| 30
25 a2.0 2.0 2.4 2.6 5.0 4.5 29 3.2 16 al.5 a2.0 | c46
26 c2.0 2.2 2.6 2.6 5.0 el 2.5 16 1.7 cl.7| c42
27 c2.0 2.2 2.6 2.8 5.0 19 2.5| =lé 1.7 cl.5]| ¢36
28 c2.0 2.2 2.8 2.8 5.5 18 3.2 15 1.7 cl.5 c26
29 a2.0 2.2 2.8 2.8 6.0 al? a5.0 39 a2.0 cl.7| ecl8
30 ¢2.0 #2.2 2.8 2.8 - 7.5 16 7.6 42 2.5 cl.5] cl4
31 a2.0 - 2.8 2.8 - 10 - 6.3 - a2.2 el.7 -
Second- Run-off in
R Month foot-days Maxirmum Minimum Mean acre-feet
OGLODOr esciaencseroseressrvesssersecsnnas 47.2 2.2 0.4 1.52 94
November. Veessserecresessasestrorvarnre 61.0 2.2 1.8 2.03 121
DOCOMDOT: s esssesevosaatarrcsrsssssesasacns 63.9 2.8 1.5 2.08 127
Calendar yoar 1940........00c0envecranen - - - - -
JENUBTYetresonroscrarecarrsrnssaresnsoaces 83.8 2.8 2.6 2.70 166
Februaryeesessess cereeseiane sl. - - 2.91 162
Marchesseseroescccassasoscsnnsannse 126.1 10 3.0 4.07
13, 2,200 16 463 27,540
301.0 16 2.6 9.71
676.9 42 6.3 22.6 1,340
103.4 16 1.1 3.34 205
78.9 7.5 3 2.55 156
Beptembericecciecrerevecceaniintonrnsncnas 360.7 46 1.5 12.0 718
Water year 1940-41l ccccovesccesresnvassosn 15,867.4 2,200" .3 43.5 31,470

# Winter discharge measurement made on this day.

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

¢ Backwater from debris or aquatic vegetation; dilscharge computed on basis of six dlscharge meas-
urements, gage heights, and engineers' notes.

Ncte.- Stage-discharge relaticn affected by 1ce Nov. 9 to Apr. 9 (no gage-helght record most days).
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Forest River near Minto, N. Dak.

Location.- Chain gage, lat. 48°16', long. 97°24', on line between secs. 1 and 12, T. 155
N.; K. 53 W., 3 miles southwest of Minto.

Drainage area.- 538 square miles.
Records avallable.- March 1932 to September 1941.

Extremes.- Maximum daily discharge observed durlng year, 1,390 second-feet Apr. 10; maxi-
Tum gage height, 13.95 feet Apr. 9, affected by ice; no flow Oct. 1 to Apr. 3.
1932-41: Maximum discharge observed, that of Apr. 10, 1941; maximum gage height
observed, that of Apr. 9, 1941; no flow on many days in each year during the perlods
1932-34, 1936-41.

Remarks.- Records good except those for perliods of ice effect or backwater from debris or
aquatic vegetation, which are poor. QCage read twice dally.

Discherge, 1in seccnd-feet, water year October 1540 to Sep 1941
Day| oOct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 0 41 16 15 2.2 3.6
2 o 37 14 14 2.8 3.5
3 0 35 13 13 2.7 3.9
4 bl 35 13 13 2.9 5.6
5 b5 31 12 11 2.9 5.8
& #5150 29 13 12 3.0 6.1
7 b340 28 17 1 3.4 6.5
8 700 26 21 11 3.6 7.4
9 bl, 200 24 24 12 3.7 7.2
10 1,390 24 28 12 3.9 7.0
11 1,340 23 31 11 4.1 7.4
12 #1, 230 22 35 S.1 3.9 7.0
13 1,050 22 35 s.1 4.2 6.9
14 730 20 37 6.6 3.9 6.9
16 471 20 37 7.0 3.6 7.0
16 318 19 31 6.3 3.9 7.4
17 259 18 26 7.0 3.9 6.2
18 214 18 23 6.9 3.9 6.2
19 e 7 21 5.7 3.6 6.5
20 139 16 22 6.2 3.6 a7.6
21 115 15 21 4.7 3.6 8.8
22 103 15 21 4.3 3.6 9.0
23 57 14 22 5.2 3.6 5.1
24 77 14 23 6.1 3.6 10
256 72 13 22 2.8 3.7 13
26 64 14 20 2.6 3.7 16
27 87 15 18 2.1 3.6 20
83 16 16 2.1 3.7 20
29 48 18 16 2.0 3.7 21
44 18 16 2.1 3.6 20
31 - 17 - 2.4 3.6 -
Second- Run-off in
Month foot-days Maxlmum Minimum Mean acre-feet
OCtObOr erusoarevesesvovescnerevennsnsvene 0 o o 0 [+
asaees o [} o o [+]
Decenber..coesrescssavvesassovnsenncscncns o o o] [} o
Calendar year 1940....cceevecovrsacossns 2,108.1 237 [ 5.76 4,180
~JANUBY Yo coosecssacossersscaseracssosornnes o [ [ 0 o
February. 0 ] o [ o
Marche,... 0 0 0 [+]
10,479 1,390 [+] 349.3 20,800
74 13 21.7 1,340
662 37 12 22.1 1,310
232.3 15 2.0 7.49 461
109.7 4.2 2.2 3.54 218
272.6 21 3.5 9.09 541
Water yoar 1940-41..cveccvenccccrrcnccne 12,417.6 1,380 0 34.0 24,670

# Winter discharge measurement mads on this day.

a No gage-height record; dlschargs interpolated.

b Stage-discharge relation affected by ics.

Ncte.~ Backwater from debris cn centrol or aquatic vegstation May 13-26, June 22 tc Sept. 19,
S;xf. P1-30; discharge computed on basis of five discharge measurements, gage heights, weather rec-
0! » and Pecords for Park River at Grafton.
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South Branch of Park River near Park River, N. Dak.

Location.- Chain gage, lat. 48°24', long. 97°50', on line between secs. 15 and 16, T. 157
N., R. 56 W., at highway bridge half a mile upstream from small unnamed creek and 4#
miles northwest of town of Park River.

Dralnage arsa.~ 255 square miles.

Records available,~ March 1940 to September 1941.

Extremes.- Maximum discharge observed during year, 1,650 second-feet Apr. 10 {gage helght,
. ‘eet); no flow Oct. 1 to Mar. 31.
1940-41: Maximum discharge observed, that of Apr. 10, 1941; no flow during several
months of each year. )

Remarks.~ Records good except those for periods of ice effect or backwater from aquatic
vegetation, which are falr. Gage read once or twice dally.

Rating table, water year 1940-41, except periods of ice effect and of backwater from
aguatic vegetatlon (gage height, in feet, and discharge, in second-feet)

0.7 0.1 1.6 20 4.0 406
.8 -4 2.0 53 5.0 641
1.0 2.3 2.5 113 6.0 Sse
1.2 5.1 3.0 197 7.0 1,144
1.4 10 3.5 297 8.0 1,419
Discharge, in second-feet, water year Octob 1940 to Sep 1941
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. ¥ay June July Aug. Sept.
1 0.3 12 3.2 2.7 0.1 0.1
2 2.0 11 3.0 2.2 2 .1
3 b6.0 11 3.0 a2.0 .1 .1
4 b20 5.8 2.6 1.4 .1 3.6
5 65 8.5 2.6 .9 .1 e.2
6 318 8.5 4.0 .9 .2 3.2
7 787 8.2 7.6 1.0 5.6 1.4
8 1,060 7.3 7.6 -6 4.7 1.2
9 1,200 6.8 5.1 7 3.3 1.0
10 1,420 6.6 5.5 .8 2.3 -7
11 1,200 5.7 7.9 -7 2.0 -6
12 961 5.1 10 o7 1.2 ]
13 545 5.3 7.9 3 1.0 .4
14 31s 5.1 5.9 .2 .4 .2
15 226 5.3 4.9 .2 «3 .2
16 144 5.1 4.4 .3 «3 | 100
17 106 4.9 3.8 2 .2 ¢35
1e 86 4.7 3.6 .2 -1 c22
19 64 4.7 3.0 -2 .2 c8.2
20 54 4.6 3.7 -1 4 6.3
21 42 3.8 2.9 -2 -2 c7.6
22 39 3.7 2.6 2 .1 c8.2
23 33 3.6 2.2 <1 .1 cl3
24 26 3.8 1.9 .1 2| c86
25 R 24 3.7 1.9 .2 2| c74
26 21 3.6 1.6 .2 .1 c73
27 19 3.3 1.6 t.2 «1| c40
28 15 3.6 1.2 -4 .21 20
29 14 3.3 2.2 2 «1f cl6
30 14 3.6 3.0 .1 .1 cl2
31 - 3.7 - .2 .2 -
Second- Run-off in
Month foot-days Me.ximue Minimom Mean acre-feet
[ < Y 0 [ 0
November..... 0 0 0 0 o
DOCEMDET . s aerrreresvrrnrocanresnsssancnnes 0 0 o o
Calendar year eerresietccenesesianns - - - - -
January. eeee 0 0 0 ] 0
February. ceenee 0 0 0 0 0
March..... veeose 0 0 0 0
April.... e 8,779.3 1,420 0.3 293 17,410
T O P 175.9 3.3 5.77 355
JUN@sacesseosarensans 120.4 10 1.2 4.01 239
Julyessase 18.4 2.7 -1 59 36
August.... 24.4 5.6 .1 .79 4s
SOPtOmMbOT . serreseressscsnsostteonssanosses 522.8 100 .1 17.4 1,040
Weter year 1940-41..cccveereresccnceaces 9,644.2 1,420 0 26.4 19,130

a No gage-height record; discharge interpolated.

b Stage-discharge relation affected by ice.

¢ Backwater from aquatic vegetation; discharge computed on basis of one discharge measurement,
gage helghts, and weather records.
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Park River at Grafton, N. Dak.

Location.- Staff gage and rubble masonry control dam, lat. 48°25', long. 97°24', in NE{NWi
sec. 13, T. 157 N., R. 52 W., at Grafton. Prior to Oct. 1, 1940, chain gage at site
2 miles upstream at same datum.

Records avallable.- April 1931 to September 1941 (incomplete prior to 1937).

EXtremes.- Maximum dlscharge observed during year, 1,830 second-feet Apr. 13 {(gage height,
T3.04 feet); no flow during part of year.

1931-41: Maximum discharge observed, 2,010 second-feet, Apr. 2, 1933 (gage height,
15,18 feet, affected by ice), from rating curve extended above 1,600 second-feet; no
flow at times.

Remarks.- Records good except those for periods of backwater from debris, which are fair.
Uage read once dally.

Discharge, in second-feet, water year Octob 1940 to ptember 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 Q 1.3 41 10 6.3 0 0.4
2 ] 1.1 35 8.5 4.0 ) .4
3 0 1.1 35 8.5 4.0 2 0
4 ] 3.0 36 8.5 3.0 .4 3.5
5 [+] 6.0 31 10 3.0 .4 3.5
[ 0 656 25 10 4.0 .8 2.7
7 ] 992 25 21 3.0 .4 1.9
8 0 1,280 35 21 2.7 .2 1.9
9 0 1,550 25 21 .4 .2 1.9
10 [ 1,560 20 1s 4 2 1.3
11 c 1,620 20 16 0 .2 -8
12 0 1,770 20 16 .4 2 .8
13 0 1,830 20 21 4 .4 .8
14 -2|1,640 20 21 .4 .8 4
15 1,1|1,220 17 18 -] .4 .8
16 .2 815 15 17 .8 0 2.7
17 .2 540 12 15 .4 Q 8.5
1le .4 392 12 13 .2 0 32
19 .4 309 12 7.7 2 [+] 32
20 .6 231 7.7 11 2 ] 8.5
21 .8 169 7.7 11 2 0 12
22 1.1 141 7.7 9.4 .2 o] 8.5
23 .6 116 6.3 7.7 4.0 0 10
24 4 111 5.7 7.7 1.6 0, 18
25 .6 83 5.7 6.3 1.8 0 44
26 .6 72 5.7 5.1 1.1 .4 81
27 -6 64 5.7 4.0 1.1 .4 40
25 «6 o7 7.0 4.0 6 0 99
29 1.1 46 7,0 5.1 6 41 269
30 1.1 44 7.0 6.3 2 <41 269
31 1.1 - e.5 - 2 .8 -

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

OCEODOr s ecesesnecsosorvoncrsacasaresencoce 0 0 0 0 o
November.. setessersescrssrnsecastne 0 ] 0 0 0
DOCOMDOT e vt cortncnssnrsarrrescrassranensss 0 o o [¢] 0

Calendar year 1940 cecveerrrvnrsneasaanes 1,205.2 190 .0 3.54 2,570

JANUAL Y e esoovereetecesssnsosssssnrsessanss o] 4] 4] , 0 1]

FODIUAIY s cetesrncsorssnccnnss o 0 0 0 0
11. 0 .38 23

17,320.5 1,830 1.1 877 34,350

545.7 5.7 17.6 1,080

358.8 21 4.0 12.0 712

46.0 63 0 1.48 91

August..... 7.2 .8 0 .23 14
September.... 955.3 289 o 31.8 1,890

Water year 1940-41 cccivncrerearransonans 19,245.2 1,830 0 52.7 38,160

Note.- Backwater from debrls on control May 17 to Aug. 15, Aug. 26 to Sept. 24; discharge computed
on basis of four discharge measurements, one fleld estimate, gage heights, weather records, and engi-
neers' notes.

Bronson Lake near Lake Bronson, Minn.
(Formerly published as South Fork of Two Rlvers near Lake Bronson, Minn.)

Locatlion.- Staff gage, lat. 48°44', long. 96°38', 1n sec. 32, T. 161 N., R. 46 W., on abut-
ment of concrete dam, 1% miles southeast of town of lLake Bronson. Datum of gage 1s
983.18 feet above mean sea level, adjustment of 1912 (levels by Minnesota Department of
Conservation).

Records avallable.- February 1938 to September 1941 (fragmentary).

EXtremes.- 1038-4Z1: Maximum stage observed, 19.90 feet Apr. 17, 1941; minimum observed,

. eet Feb. 27 to Mar. 4, 1936.

Remarks.- Pool level artificlally regulated by concrete dam, with twelve 5-foot bays and
one 24-inch by 24-inch gate permitting a 22-foot control.

CooBeramon.- Gage readings furalshed by Minnesota Department of Conservation, Division of

ater Resources and Engineering.

Gage helght, in feet, 1939-41

1940 1940 1940 1941
Oct., 31 11.94 Feb. 29 13.06 July 31 17,09 Dec. 27 15,90 June 30 19.20
Nov. 30 12.38 Mar. 31 11.32 Aug, 31 16,08 July 31 18,82
Dec. 31 12.65 Apr, 30 18,82 Sept.30 al6.30 1941 Aug. 31 17.86
1940 May 31 18.42 oct, 31 15.40 Apr. 30 19,30 Sept.30 19,54
Jan. 31 12.€0 June 30 17.96 Nov. 2 15.44 May 31 19.00
a Gage height interpolated.

Nots,~ Gage read daily except during winter months; only month-end readings published.

509347 0 -43 -5
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South Branch of Two Rivers at Lake Bronson, Minn.
(Formerly published as South Fork of Two Rivers at Bronson, Minn.)

Location.- Chain gage, lat. 48°44', long. 96°40', in SE4SE} sec. 25 (revised), T. 161 N.,
R. 47 H., a quart;er of a mile southwest of town of Lake Bronson, and 2 miles downstream
from dam at outlet of Lake Bronson. Datum of gage 1s 930.46 feet above mean sea level,
adjustment of 1928 by Geodetic Survey of Canada.

Drainage area.- 444 square miles.
Records available.- September 1928 to September 1937 (incomplete). April to September
- rear..

Extremes.- Maximum discharge during period, 1,580 second-feet Arr. 11 (gage height, 8.09
from graph based on gage readlngsj- no flow July 27 to Aug. 1, 6.
1928—37 1641: Maximum discharge observed, 1,820 second-feet May 15, 1930 (gage
height, 3.%0 feet); no flow at times during 1637’ and 1941.

Remarks.- Records falr except those below 10 second-feet, which are poor. Gage read

once or twice daily. Flow partly regulated by Lake Bronson which has usable capacity
of about 7,000 acre-feet.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 64 12 44 0 12
2 68 12 38 .2 10
3 68 11 34 3 9.2
4 b10 68 11 29 2 9.0
5 66 12 25 .3 7.2
[ 68 17 23 0 5.8
7 59 68 34 22 3 4.5
8 425 66 140 20 .3 4.9
9 860 70 180 19 3 4.5
10 980 7?2 170 15 3 2.5
11 1,260 a70 205 13 +3 1.4
12 1,400} a65 260 12 3 o4
13 1,360| abb 350 11 3 1.8
14 1,300| a50 476 9.6 .4 o4
16 1,120 246 450 8.2 .6 1.5
16 950 a42 425 6.4 3 1.8
17 632 36 425 6.8 .4 1.2
18 658 33 425 8.2 .4 o4
19 528 32 376 4.2 1.2 .3
20 425 28 202 4.5 2.0 3
21 327 26 237 3.6 2.0 3
22 281 22 216 2.2 2.0 4.6
23 248 18 155 1.8 2.0 9.8
24 216 14 1.4 2.5 28
25 127 9.2 84 3 2.9 68
26 102 7.8 78 4 2,9| 108
27 102 Ted 68 ] 20 130
28 89 .4 59 Q 60 49
44 7.2 ] 16 56
30 64 9.4 50 Q 16 58
31 - 13 - 0 14 -
Second- Run-off in
Month foot-days Maxinum Minimum Mean acre—fest
OCEODErescecsrersvacreccncsnossoacnsnsnens
NOVOmbOTeeceaeroesss seeeine
DECOMDOT: cosersrensraoesssassrsascrassranse
Calendar year cecsesencatraseanannee >
13,617 1,400 - 454 27,010
1,277.4 7.2 4l.2 2,530
5,345 476 11 178.2 10,600
360.6 44 0 11.6 75
148,7 60 0 4.80 295
590.7 130 .3 19.7 1,170
The period..ceciesecsvrescsovascrcasannes - - - - 42,320

a No gage-height record; discharge estimated.
b Stage-discharge relatlion affected by ice.
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Two Rivers at Hallock, Minn.

Location.- Chain gage, lat. 48°46'30", long. 96°55'52", I1n SE4SE% sec. 12 (revised), T,
T6I N., R. 49 W., at Hallock, a quarter of a mile downstream from South Branch and 17.8
miles upstream from North Branch. Former gage at same site but at different datum,

Drainage area.- 625 square miles (revised).

Records available.- April 1929 to September 1930, April to September 1941. April 1811 to
eptember at site half a mile downstream.

Extremes.- Maximum discharge observed during period, 1,580 second~feet Apr. 14 (gage
eIght, 15.50 feet); no flow Apr. 1-4.
1911-14, 1929-30, 1941: Maximum discharge observed, 1,840 second-feet May 16, 1930
(zage helght, 17.44 feet, datum then In use); no flow at times.

Remarks.- Records good except those for periods of backwater from aguatic vegetation or
no gage-height record, which are fair. Flow partly regulated by Lake Bronson on South
Branch of Two Rivers; usable capacity about 7,000 acre-feet.

Rating table, April to September 1941, except perlods of ice effect or backwater from
aquatic vegetation (gage helght, in feet, and dlscharge, in second-feet)

3.0 a.l 4.6 38 16.0 510
3.2 .8 5.0 62 12.0 730
3.4 2.1 6.0 130 14.0 1,000
3.8 5.6 7.0 212 15.56 1,585
4.2 16 8.0 308
Dlscharge, in second-feet, water year October 1940 to September 1541
Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 [+] 108 21 44 0.8 9.6
2 o 108 23 36 o7 7.0
3 o] 101 19 32 o7 33
4 (] 108 18 28 7 87
1 b100 2l08 16 26 6 46
6 b380 108 18 25 -4 11
7 400 68 34 22 2 7.8
8 400 80 101 20 .2 9.6
9 b480 77 212 21 .2 8.6
10 642 74 298 18 .2 5.9
11 1,000 68 248 17 7 24,0
12 1,230 o4 278 14 6 2.1
13 1,350 [:157 318 12 .3 2.0
14 1,580 59 548 10 3 1.5
15 1,350 50 428 9.3 .4 37
16 1,230 50 418 8.4 4 53
17 1,060 47 418 7.8 o7 19
18 741 44 418 7.8 .7 7.8
19 796 38 428 6.6 o7 7.2
20 708 33 388 5.7 .7 12
21 565 30 318 5.2 .8 37
22 499 26 278 4.1 .6 36
23 438 23 221 3.4 -6 50
24 378 17 154 3.6 .6 513
25 328 17 53 2.8 .9} 554
-
26 268 16 80 2.5 1.4 ] 406
27 212 12 Kl 1.9 1.7 | 380
28 203 18 62 1.6 2.2 | 367
29 170 15 53 1.0 2.8 3543
30 94 16 47 .8 3.8 320
31 - 20 - 1.0 5.4 -
s - Run-off in
Month ro::gggys Maximum Minimum Mean acre-feot
OCEODErestavsssacncronrsnceassasssesrranns
DECEIDOT + + e snsnnssranssnsnsnsenennns
Calendar year cecedssecrneresnrcrnae
JANUAT e ecessesvsacenstosaassvesaasansasns - - - - -
Februaryesccecscess - - - - -
March.oieecacevens - - - -
16,602 1,580 0 553 32,930
2696 108 12 54.7 3,560
5,793 428 16 193 11,480
598.5 44 .8 12.9
31.0 5.4 2 1.00 61
3,377.1 554 1.5 113 6,700
The PerfoQe.cisres eoctecracscaarecrennss - - - - 55,331

a No gage-height record; discharge interpolated.

b Stage-dlscharge relation affected by ice.

Note.- Backwater from aquatic vegetation Aug. 16 to Sept. 3; dlacharge computed on baasls of three
discharge measurements, one estimate of low flow, gage heights, engineers' and observer's notes,
and records for the South Branch of Two Rivers at Laks Bronson.
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Two Rivers below North Branch, near Hallock, Mimn.

Location.- Chain and staff gages, lat. 48°47'50", long. 97°06'19", on line between NW#
56C. 2, and NE{ sec. 3, T. 161 N., R. 50 W., 0.7 mile downstream from North Branch,
5% miles upstream from Red River, and 7 riles northwest of Hallock. Datum of gage
I1]s :'3754A95 geet above mean sea level, adjustment of 1912 (levels by Corps of Engineers,

Drainage area.- 1,060 square miles,
Records available.- April to September 1941.

Extremes .- Maximum discharge during period, 1,270 second-feet Sept. 28 (gage height
T7.02 teet, from graph based on gage reédir’lgs). ’
Maximum stage known, 26.69 feet Apr. 16, 1941, affected by bvackwater from Red River.

Remarks.- Records good except those for periods affected by backwater from Red River of
1 North or for periods of no gage-height record, whichare fair. Some regulation
at low flow by Lake Bronson which has a capaclity of about 7,000 acre-feet. Gage read
once or twice daily.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - a280 36 62 cl.l 9.7
2 - 260 30 565 cl.l 5.3
3 - 260 35 47 c.8 4.3
4 - 242 32 40 c.6 12
5 - 242 32 36 a.6 86
6 - a233 a40 30 c.5 65
7 - 224 47 30 c.2| a25
8 - 206 53 27 c.3 16
9 - 206 a200 24 a.2 13

10 - 208 374 22 8.2 9.7
1 - 198 c440 18 a.2 7.4
12 - al98 c450| cl15 a.l 5.9
13 - 198 c480| al4 a,1 a4.0
14 - 174 c520( ecl2 a.l 345
15 - 166 ¢560| ¢cl0 c.l 2.8
16 - 150 620 9.0 c.1 61
17 - 142 620 a8.2 c.2| 127
1s - 127 c620 c7.6 c.5 85
19 - 113 c620 6.8 c.5 37
20 - 99 620 c6.2 ced 42
21 - 85 a600 c6.0 c.4| a200
22 - 78 ¢520 c3.8 c.4| 374
23 - 62 c410 ad.4 c.4| 556
24 - 50 320 3.0 2.6 796
25 <680 44 225 3.0 c.8 p1,000
26 €520 42 al50 2.0 +811,190
27 c410 37 cll4 al.5 «8(1,260
28 €360 35 ¢100 cl.0 1.7 21,200
29 €350 30 a90( cl.7 2,0 1,110
30 <300 a32 78 c2.4 9.1 o971
31 - 35 - cl.5 15 -
Second- Run-off in
Month foot-days Maxiprum Minjipum Mean » acre-feet
OCtOberescvsoersstacscsssssacncsssssannens
November.
December.
Calendar year crereans
2,620 - - 437 5,200
4,454 280 30 144 8,830
9,035 620 30 301 17,920
508.1 62 1.0 16.4 1,010
August... 39.9 15 1 1.29 79
Septemberiececrosassescerasssroonsossncrns 9,277.6 1,260 2.8 309 18,400
The Periode...cocevresscocccacessnossaass - - - - 51,439

a No gage-height record; discharge computed on basls of records for Hallock and for North Branch
of Two Rivers near Northcote.

© Baokwater from Red River of the North or beaver dam; discharge computed on basls of seven dis~-
charge measurements, one eatimate of low flow, gage heights, weather records, engineer's notes, and
records for station at Hallock and for North Branch of Two Rivers near Northcote.
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North Branch of Two Rivers near Lancaster, Minn.
(Formerly published as North Fork of Two Rivers near Lancaster, Minn.)

Location.- Staff gage, lat. 48°53'21", long. 96°40'0l", in NW} sec. 6, T. 162 N., R. 46
.y miles northeast of Lancaster. Zero of gage 1s 963.50 feet above mean sea level,
adjustment of 1928 by Geodetic Survey of Canada.

Drainage area.- 32 square miles.
Records available.- April 1929 to September 1938, April to September 1941.

Extremes.- Maximum discharge observed during period, 290 second-feet Sept. 25 (gage height,
4.061 dfeet), from rating curve extended above 140 second-feet; no flow for much of
period.

1929-41: Maximum discharge observed, that of Sept. 25, 1941; no flow for several
months each year.

Remarks.- Records good except those above 125 second-feet, which are poor. Gage read
OfiCe or twice daily.

Rating table, Apr. 1 to Sept. 30, 1941, except periods of ice effect or backwater from
aguatic vegetation (gage height, in feet, and discharge, in second-feet)

0.1 0 0.8 3.8 2.6 110
-2 .26 1.0 7.6 3.0 161
3 & 1.4 18 B.4 217
.4 .9 1.8 38 5.8 277
+6 1.8 2.2 60

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0 20 1.3 1.5 0
2 o 21 1.3 .8 0
3 0 22 1.1 2] o
4 0 21 1.1 ] 0
5 0 21 1.2 o4 2
6 0o 24 2.0 -4 -1
7 .4 24 c34 o4 0
8 b2.6 22 o064 4 o1
9 b7.6 22 c47 4 7
10 bll 21 c38 .4 .4
11 14 18 c39 -4 .2
12 18 16 c46 2 -2
13 93 13 c48 2
14 32 11 <38 -2 0
16 43 8.6| c29 2
15 49 7.8| 20 3 -4
17 48 6.0] ¢13 o4 9
18 42 4.9 c8.0 3 .8
19 32 2.8 9.6 .2 .9
20 2e 1.8 c24 1 1.1
21 22 1.6| c20 0 cl6
22 26 1.2] ecl0 0 c21
23 26 1.0 ¢6.8 0 cl9
24 26 .8 c4.5 0 ¢166
25 23 .8 3.4 0 <270
26 21 .8 2.2 0 210
27 21 .8 1.6 0 200
20 .9 1.3 0 <190
29 20 .6 1.6 0 cl165
30 20 .7 1.8 (] ©150
31 - gl.6 - 0 -
Second~ 1mn s Run~-off in
Month foot-days ¥ax ¥ind Hoan acre-feet
October....
November.
December.
Calendar year PR R
April.e.icececsas 643.6 9; o 21.5 1,280
Mayeoooraveann 317.7 24 5 10.2 630
Jun@.cesavee 518.8 64 1.1 17.3 1,030
July... 8.2 1.5 [¢] +26| 16
August... 0 [+] o] 0 0
SOPLOMDOr e s cosusenccvaroscsnsscossannssnsne 1,412.0 270 0 47.1 2,800
The perled....eve essesssnsveacsaccnnncsns - - - - 5,756

b B8tage~discharge relation affected by ice.
¢ Backwater from aquatic vegetation; discharge computed on basis of four discharge measurements
and gage heights.
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North Branch of Two Rivers at Lancaster, Mimn.

Location.- Chain gage, lat. 48°51'36", long. 96°49'03", in NW% sec. 13, T. 162 N., R. 47
., at bridge on U, S. Highway 59, a quarter of a mile west of Lancaster. Datum of
gage 1s 865.32 feet above mean sea level, adjustment of 1912 (levels by Corps of
Engineers, U, S. Ammy).

Drainage area.- 209 square miles.
Records avallable.- April to September 1941

Extremes.- Maximum discharge observed during perlod, 548 second-feet Sept. 26 (gage
eIght, 7.03 feet); no flow on many days.

Remarks.- Records good except those for period of backwater from aquatic vegetation, which
are rtalr. Gage read once or twice daily.

Discharge, in second-feet, water year October 1940 to September 1941

Day| oOct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 ol 123 26 16 0 [
2 0f 123 18 14 [ [
3 o] 129 17 13 [ 2.1
4 0] 123 15 11 [ 11
5 of 123 14 14 0 2.1
6 of 129 18 14 4} 1.1
7 v35| 135 41 8.6 .2 1.9
s b50| 129 1s5 6.4 .1 2.1
9 bv72| 123 211 6.6 .2 2.2
10 v86| 123 198 6.0 .2 1.9
11 #b96| 118 185 4.6 .2 1.5
12 10| 112 198 4.1 .2 1.4
13 112 101 211 3.3 .1 1.2
14 129 91 198 2.6 1.1
15 135 81 159 2.0 [ 1.5
16 153 76 118 1.9 [} 4.1
17 #1569 64 86 2.2 .2 4.8
1s 159 60 76 1.9 .2 4.4
19 153 47 72 1.5 .2 4.0
20 135 41 86 1.3 .1 3.7
21 129 36 91 1.1 -1 46
22 135 27 8l 1.1 64
23 141 25 60 .7 o] 116
24 129 23 49 .6 [} 276
25 135 17 40 .4 .3 533
26 129 15 28 .4 2| 548
27 123 13 23 .7 W1 818
28 123 12 16 .5 .2 503
29 123 12 15 -1 .2{ 488
30 123 9.6 18 2] 458
31 - 14 - o .1 -
Second- Run=-off in
Month foot-days Maximum Minimum Mean acre-feet
October.. .
November. .
DeCOmDere s cssavrsoncarosrassoencassncasacs
Calendar year Shatrectsanaraneraconn
JANUBLYsesosussonaasanseccsvansrosvaosvens - - - - -
2,870 159 0 95.7 5,690
2,254.6 135 9.6 72.7 4,470
2,553 211 14 85.1 5,060
140.6 16 (] 4.54
3.3 .3 0 .1 6.5
3,602.1 548 [ 120 7,140
The perlode..ceeererecocensossseosavsons - - - - 22,645.5

# Winter discharge measurement made on this day.

b Stege-discharge relation affected by ice.

Note.- Backwater from aquatic vegetation June 27 to Sept. 23; discharge computed on basis of two
discharge measurements, one estimate of low flow, gage heights, and weather records.
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North Branch of Two Rivers near Northcote, Minn.

Location.- Staff gage, lat, 48°49'06", long. 97°03'11", in NEiNMWi sec. 31, T. 162 N.
R. 40 W., at highway bridge 3 miles southwest of No;"thcote ana 8.1 milés upstream’
from Two Rivers. 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 to September 1941,

Extremes.- Maximum dally discharge perlod, 723 second-feet Apr. 8; maxlmum gage helght
observed, 12.60 feet Apr. 16; no flow at times. P ! gae &

Remarks.- Records good except those affected by backwater from Red Rlver, which are
TalT, and those for period of ice effect, which are poor. ’

Discharge, 1n second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 - b8.0 127 15 19 [¢] [}
2 - bl 17 16 18 Q o]
3 - ble 120 17 14 W1 0
4 - bls 127 19 13 .1 33
5 - b130 127 21 11 .1 70
8 - 320 134 25 9.0 .1 40
7 - b600 127 29 12 .1 16
8 - 723 127 27 12 .1 7.5
9 - c673 127 70 8.2 .1 4.5
10 - 409 127 166 6.4 .1 4.0
11 - 205 120 198 5.7 W1 3.2
12 - 93 120 206 5.4 .1 3.2
13 - 27 120 203 3.3 [¢] 3.2
14 - 68 106 c200 2.8 [} 2.6
15 - c0 106 cl04 2.7 [¢] 3.2
18 - c0 o4 189 2.1 [¢] 24
17 - c0 82 c153 2,1 0 94
18 - [1e) 76 cl1i2 dal.7 o] 56
19 - (1] 70 di.2 0 21
20 - c28 61} cl4d 70 46
21 - c95 50 cl8s 3 4] 254
22 - c97 33 elll .3 4] 330
23 - cl04 33 e97 a.4 o] 296
24 - cll4 31 eBl .4 0 508
25 - clR6 _7 58 a.3 0 678
26 - el35 25 40 d.2 0 670
27 - cl38 25 38 .1 0 644
28 - cl33 20 27 .1 0 628
29 - 134 17 20 0 [¢) 602
3Q bo 127 14 16 0 [o] 576
31 b5.0 - 4a20 - 0 0 -
Second- Run-off in
Month foot-days Maximun Minlmum Mean acre-feet
OCtObOr e csrsstraaorecoanaresansosanncanse
November cenese
DOCEMDOr s e s coasseersroernsvonrsccscscncnan
Calendar year cesesecsrccoresanracan
Jenuary. - - - - -
February.. - - - - -
Mareh 30, 31 - - - - 9.9
April.cicccees 4,516 7R3 0 151 8,960
2,520 134 14 8l1.3 5,000
2,786 208 15 92,9 5,530
150.4 19 o] 4.85 298
Augustee.se.s 1.0 .1 0 .03 2.0
Beptember.seessiaietcnscaseneannssosrsaene| 5,617,4 678 [ 187 11,140
The Period.....cessescacsrssncscesasascns - - - - 30,939.9

b Stege-dischargé relation affected by ice.

c Backwater from Red River; discharge computed on basis of slope-stage-discharge relation between
Northcote gage and gage on Two Rivers below North Branch near Hallock.

d Doubtful gage-height record; discharge computed on the basls of records for station at Lancaster
and for South Fork of Two Rivers at Lake Bronson.
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Pembina River near Manitou, Manitoba

Location.- Chain gage, lat. 49°08'S0", long. 98°33'30" on bridge near Lea's farm, 9

S south of Manitou.

Dralnage area.- 2,060 square miles.

Records available.- October 1929 to Beptember 1941 (incomplete) in reports of Geological
Urvey . pril 1921 to September 1935 in reports of Dominion Water and Power Bureau,

Canada.

Extremes.- Maximum dally discharge observed during year, 1,530 second-feet Apr. 11,
rom rating table extended above 550 second-feet; no flow Apr. 1-3,
1921-41: Maximum dally discharge observed, 1,620 second-feet Apr. 19, 1923; no

flow on many days in 1934, 1937, 1935-1941,

Remarks.- Records falr except those above 550 second-feet or for period of ice effect,
which are poor. Gage read once dally.

Cooperation.- Records furnished by the Dominion Water and Power Bureau of the Depart-
_Lmenf of I

ines and Resources, Canada.

Discharge, in second-feet, water year October 1940 to September 1941

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o 400 145 30.8 21.5 25.5
2 [ 374 141 27.8 23.0 25.5
3 o] 373 133 26.6 2.5 3l.4
4 5 386 129 25.5 25.0 32.0
5 blo 394 124 26.6 2¢.5 33.8
6 70 382 117 27.8 25.5 32.0
7 0150 3731 112 27.8 26.0 31.4
s 2250 371 105 29.0 26.0 30.2
9 500 363 s 28.4 25.0 29.6

10 1,000 345| 101 28.4 25.5 29.0
il 1,550 327 103 27.2 26.6 31.4
12 1,360 312| 102 25.0 26.0 36.2
13 1,100 205! 101 3.5 25.0 35.6
14 810 278 83 22,0 25.0 35.6
15 610 271 es 20.6 25.0 35.0
16 555 267 85 21.0 24.5 36.2
pis 541 277 77 21.5 24.0 35,6
1e 508 237 74 22,5 24.5 35.0
19 505 216 72 21.5 24.5 33.8
20 499 185 71 21.0 25.5 38.0
21 490 183 84 20.6 25.5 39.2
22 484 1s1 58 21.5 4.5 39.2
23 468 17¢ 55 22,5 25.0 43.4
24 462 177 80 21.0 25.0 52
25 450 162 46.8 21.5 25.0 50
26 442 157 41.6 22.0 25.0 50
27 432 152 38.0 21.0 24.0 50
28 422 1569 36.6 23.0 25.0 46.8
29 408 187 35.0 22.0 25.0 45.4
30 397 153 34.4 22.0 25.0 44,7
31 - 149 - 23.5 25.5 -
Second- Per Run-off
Month Maxinnm | Mininnm Mean aquare

foot-days mile | Inches | Acre-feet

O0LODO e rsensevsseasncorane

November......cec.us

DOCOmbOr. .o vvrcecasancanas

Calendar year ceeereaan
14,456 1,53(-) 0 482 0.234 1 0.261 28,670
8,235 400 149 266 .129 .149 16,330
2,530.4 145 34.4 84.3 .041 046 5,020
745.1 30.8 20.6 24.0 .012 014 1,480
769.6 26,0 21.5 24.8 .012 014 1,630
September...csacereranceiaans 1,113.5 52 25,5 37.1 .018 .020 2,210
The period.cieesceccccccacss - - - - - - 55,240

b Stage-discharge relation affected by ice.
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Pembina River near Walhalla, N. Dak.

Location.- Staff gage, lat, 48°53'32", long. 97°59'09", in SEiSW} sec. 35, T. 163 N.,
LERIA 1% miles downstream from Little Pembina River and 3% miles southwest of,
alhalla.

Drainage area.- 3,020 square miles.

Records available.- October 1939 to September 1941.

Extremes.- Maximum daily discharge duri year, 3,200 second-feet Apr. 10; no flow dur-
Thg part of year, e T P ’

1939-41: Maximum daily discharge, that of Apr. 10, 1941; no flow during part of

each year.

Remarks.- Records good except those for period of ice effect and those below 3 second-
Teet, which are poor. Gage read once daily.

Rating tables, water year 1940-41, except period of loe effect or backwater from
aquatic vegetation (gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 23 Mar. 24 to Sept. 30
1.3 0 1.3 0 3.0 211 7.0 1,890
1.4 1.1 1.5 3.1 3.5 374 8.0 2,350

1.7 11 4.0 587 9.5 3,230
2.0 32 5.0 1,020
2.5 101 6,0 1,450

Discharge, in second-feet, water year October 1940 to September 1941

Day| Ooct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. | Sept.
1 ) 0.4 0 1.0 501 185 96 23
2 0 3 0 1.9 430 185 75 24 22
3 0 2.3 0 1.4 480 173 66 23 28
4 0 a.3 Q 1.6 458 173 61 23 931
5 0 a.3 0 2.0 458 73 56 21 587
6 0 a.2 0 6.6} 430 185 56 a2l 269
7 0 a.2 [o] 53 480 1856 49 21 150
8 0 a.2 0 700 480 161 47 21 122
9 4] a.l o 2,000 2460 150 46 al2 110
10 ] .1 4] 3,200 436 al55 41 87
11 [} .1 0 2,950 436 161 39 alkl 68
12 0 0 [} B2,700 415 173 37 21 60
13 (o] [ 0 2,500 394 150 36 21 57
14 0 [ 4] 2,300 394 140 a35 20 51
16 o 0 0 2,07¢ 374 140 35 20 as0
16 .1 0 0 Jal,760 336 130 34 a20 ™
7 .1 o [} 1,450 318 124 34 a20 57
18 .1 .1 4] 1,100 318 al20 32 20 53
19 o1 .2 4] 888 31s 138 30 a20 48
20 .2 3 0 759 301 225 aR9 25 53
21 .2 4 0 673 285 186 28 23 110
22 .1 .4 0 673 254 138 27 all 92
23 <1 3 [} 587 239 124 27 20 59
o4 a 2 o 587 239 109 25 22 254
25 .2 ) *#0 587 211 96 2 22 269
26 .2 4] 0 544 alll ag0 27 21 alB80
27 .2 [o] 1] 522 211 a7 25 20 124
28 .6 0 [} 522 198 76 24 e2 112
29 a.4 0 .2 544 al9os 73 23 22 103
30 3 0 o4 522 1856 92 a’3 20 92
31 3 - .8 - 198 - 23 23 -
Second- mum 1um Run-off in
Yonth foot-days Hax Min ¥ean acre-feet
00tObErss areereocsonsorocnssssanssesenans 3.3 0.8 0 0.11 6.5
November..... vreasorsane 4.4 o4 o) .15 8.7
DOCOIDOT e csesscevocaseassosssassacannncans 0 o 0 o 0
Calendar year 1940 ....c.cvvervracrcasons 3,578.4 766 0 9.78 7,100
0 0 0 0 0
0 0 0 o 0
1.4 .8 0 .06 2.
30,194, 3,200 1.0 | 1,006 59,890
10,746 501 185 47 21,310
4,295 225 73 143 8,520
1,210 96 23 39.0 2,400
667 25 20 21.5 1,320
Septemberiecestscercooreccosesconrrersnces 4,299 931 22 143 8,530
Water year 1940-41.....c000svseesseeasss]| 51,420,7 | 3,200 0 141 102,000

# Winter discharge measurement made on this day.

a No gage-helght record; discharge computed on basis of records for station at Neche.

Note,~- Stage-discharge relation affected by ice Nov. 10-25, Mar. 24 to Apr. 1ll. Backwater from
aquatic vegetation July 3 to Sept. 3; discharge computed on basis of four discharge measurements,
gage helghts, weather records, engineera' notes, and records for station at Neche. .
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Pembina River at Neche, N. Dak.

Location.— Water-stage recorder 60 feet above concrete dam, lat. 48°58', long. 97°33',
In sec. 31, T. 164 N,, R. 53 W., in Neche.

Drainage area.- 3,080 square miles.

Records available.- May 1903 to September 1915, April 1919 to September 1941.

Average discharge.- 22 years (1919-41), 101 second-feet.

Extremes.- Maximum discharge during year, 2,830 second-feet Apr. 14 (gage height, 18.23

Teet); no flow during most of year.
1963—15, 1919_411?g Maximum discharge observed, 3,870 second-feet May 2, 1904

(gage height, 20.9 feet); no flow at times during most years.

Remarks - Records excellent except those for period of partially obstructed intake, which
are rair.

Reting table, water year 1940-41 (gage height, in feet, and discharge, in second-feet)
(Shifting-control method used Aug. 1 to Sept. 4)

5.6 0 6.8 255 9.0 1,030 15 2,040
5.7 3.5 7.2 334 9.5 1,100 18 2,770
5.8 14 7.6 625 10 1,170
6.0 42 8.0 791 12 1,460
6.4 127 8.5 934 13 1,640

Discharge, ln second-feet, water year October 1940 to September 1941

Day| Ooct. Nov. Dec. Jan. Feb. Mar. Apr. Moy June July Aug. | Sept.
1 0 556 220 106 38 24
2 [e] 540 224 136 38 24
3 Q 520 213 109 36 33
4 0 505 204 96 36 5¢
5 ] 494 200 20 34 226
[ 0 489 194 80 33 450
7 37 484 197 76 32 334
8 39 484 207 74 32 224
9 ‘ 600 484 210 70 32 165

10 1,210 469 190 66 32 133
11 £1, 800 459 178 62 32 114
12 2,310 450 1el 60 28 99
13 2,690 440 190 58 24 85
14 2,830 430 190 56 26 78
15 2,660 416 175 55 26 72
16 2,450 397 165 53 24 70
i 2,190 374 156 52 24 66
18 1,800 356 150 52 24 70
19 1,350 343 144 50 26 70
1,060 330 147 48 26 €8
21 866 322 190 47 23 66
e2 791 305 252 45 24 70
23 754 285 200 45 26 20
24 714 270 165 44 26 122
25 692 263 142 42 26 130
26 671 263 124 42 24 301
27 625 259 117 40 24 266
28 610 252 106 40 24 210
29 591 234 104 40 24 i7e
30 576 224 101 40 24 147
31 - 224 - 39 24 -
Second- Run~-off in
Month foot-days Maximum Minimum Mean acre-feet
Ootoberss creerconssrrnrsarovocncrcacennas [} 4] 0 [o] [}
November.... 0 0 0 0 0
DeCOmbere cocoversorsescessnracscsasnaanss 0 0 0 0o [o}
Calendar year 1940 cvevverereccraerrsanae 4,334.6 730 [} 1l.8 85,594
JANUBPY.csssarorresoerreensosnossaossncnne 0 o (o) ) o]
February. 0 0 [ 0 0
March. ... 0 0 [ 0 0
April.. 29,872,7 2,830 [ 996 59,250
Mayeosooos 11,921 556 224 385 23,640
June... 5,236 252 101 175 10,390
July. 1,913 136 39 61,7 3,790
Augusteceescaes 33 23 28.1 1,730
SeptembOricsecssverccscrscrrarccracnccnans 4,037 450 24 135 8,000
Water year 1940=4l.ceveecvecsscccessssos] 53,851.7 2,830 0 148 106,800

£ Computed on basis of partly estimated gage-height record.
Note.- Backwater from aquatic vegetatlon Aug. 1 to Sept. 4; discharge computed on basis of one
discharge measurement and gage heights. Intake partially obstructed Sept. 14-30.
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Tongue River at Cavalier, N. Dak.

Location,- Chain gage, lat. 48°48', long. 97°37', on line between NE} and SE} 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).

Records available,- October 1938 to September 1941.

Extremes.- Maximum daily discharge during year, 650 second-feet Apr, 10; maximm gage
elght observed, 12.26 feet Apr., 11, affected by ice ; no flow for several months.
1938-41: Maximum daily discharge, that of Apr. 10, 1941; no flow for several
months in each year.

Remarks.- Records good except those for periods of ice effect or shifting control,
which are falr. Gage read twice daily during period of flow.

Rating table, water year 1940-41, except pericd of Lce effect (gage height,
in feet, and discharge, in second-feet)
(Shifting-control method used Apr. 21-30, June 3-20, Sept., 6-30)

0.3 0 2.0 20 5.0 188
«6 3 2.5 35 6.0 260
.8 .8 3.0 54 7.0 348

1.0 1.5 3.5 85 8.0 457

1.5 7.3 4.0 118 9.5 649

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.1 0 19 7.1 6.8 0.1 0.2
2 a 0 18 7.8 .3 .1 .2
H 0 o| 16 8.q 4.5 .1 .2
4 0 0 16 5.5 2.7 0 6.0
5 o a2s| 16 4.4 2.0 | 24
6 0 160 16 6.0 1.7 0 22
7 0 #b240 15 8.0 1.7 0 19
8 0 1360 14 13 1.6 0 16
9 o 550 14 18 1.5 4] 14

10 0 650 14 17 1.6 0 11
11 0 600 14 15 1.4 [ 9.5
12 [ #519 13 14 1.3 0 5.6
13 0 310] 11 18 1.1 0 3.0
14 0 209 10 19 1.2 0 2.2
16 o 153 €.8 16 1.0 0 1.6
16 0 111 7.8 14 .8 0 1.5
17 0 80 7.3 11 1.0 0 1.3
18 0 59 6.0 8.5 1.1 .1 1.1
19 0 51 5.2 9.5 .8 .1 1.0
20 4] 43 4.8 18 .6 W1 1.4
21 0 36 4.4] 122 .5 .1l 4.0
22 0 30 3.6 56 .4 “l 55
23 0 23 3.4 74 .3 .1 55
24 0 26 2.8 13 R o1 55
26 0 24 2.6 7.8 2 .1 48
26 0 22 3.6 6.0 .1 .1 42
27 0 21 5.8 3.8 .1 .2 38
28 4] 21 6.8 2,9 0 .2 32
29 o 19 6.6 2.4 0 2 22
30 0 19 6.0 2.9 0 2 13
31 - - 6.0 - <] .2 -
Second- 1 rum Run-off in
Yonth foot-days Yaxtmum ¥in Yoan acre-feet
0CLODOr e cssassonsorssscsrossssasascossss 0 0 0 0 [}
November, . ceesrs secsesesrassreranane 2 .1 0 007 .4
DeCOmDOre . seereresrsucrresesncscorsoscnsne 0 [} 4] 0 0
Calendar y8ar 1940 ,c.cuviurrrveseooenane 1,353.1 230 0 3.70 2,680
JONUBTYs csvcererrcoevoesssrarscrnrensosnas 0 0 4] [ 0
o 0 [+] 0 4] 0
Q o 0 0
4,366 650 0 46 3,669
97.5 19 2.6 9.60 562
529.6 122 2.4 17.7 1,050
43.5 7.3 4] 1.40 86
2.3 .2 0 .07 4.6
504.7 &5 .2 16.8 1,000
Water year 1940-41 ... ...c.vsvencarsoncce 5,743.8 650 0 15,7 11,390

# Winter discharge measurement made on this day.

a No gage-helght record; discharge estimated.

b Stage-discharge relation affected by ice,

Note.- Shifting-control method used Apr. 21-30, June 3-20, Sept. 6-30.
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Tongue River near Pembina, N. Dak.

Location.- Staff gage above rubble masonry dam, lat. 48°55'08", long. 97°19'30", in NWiNE}
sec. 26, T. 163 N., R. 52 W., 3%t miles upstream from mouth and & miles southwest of
Pembina.

Drainage area.- 491 square miles.
Records available.- October 1939 to September 1941.

Extremes.- Maximum discharge observed during year, 1,150 second-feet Apr. 11 (discharge
Measurement); maximum gage height observed, 13.97 feet Apr. 11, affected by ice; no
flow during most of year.

1939-41: Maximum discharge observed, that of Apr. 11, 1941; maximum gage height
observed, that of Apr. 11, 1941; no flow during most of each year.
Maximum stage known, 16.5 feet in 1916, from information by local resident.

Remarks.~ Records good. Gage read twice daily Apr. 8 to June 16 and once daily thereafter
durinig period of flow.

Rating table, water year 194041, except period of backwater from debris on control (gage
height, in feet, and discharge, 1n second-feet)

8.3 0 8.9 44 10.0 317
8.4 .2 9.0 5¢ 10.5 380
8.5 2.6 9.2 92 11.0 423
8.6 9.6 9.4 139 11.6 458
8.7 19 9.6 216 12.0 497
s.8 30 9.8 281 13.0 663

Discharge, in second-feet, water year October 1940 to September 1941

Dey| Oct. Nov. Dec. Jen. Feb. Mar. Apr. May June July Aug. Sept.
1 0 28 4.2 11 0
2 0 26 6.2 9.6 ¢}
3 [} 26 6.2 8.7 o]
4 0 23 7.8 7.8 [o]
5 [} 1s 7.8 7.8 o
6 0 12 7.8 7.8 0
7 0 10 8.7 7.0 [}
8 6.2 9.6 7.8 6.2 0
? 354 9.6 7.8 4.8 0
10 796 9.6 8.7 4.8 0
1l 4,100 10 10 3.6 4]
12 901 16 13 3.6 0
13 S48 16 17 3.6 0
14 S01 13 17 3.1 [}
15 724 11 cla 2.6 4]
16 591 7.8| el2 2.6 0
17 488 1.9 ell 2.6 [}
1s 330 2.2 ¢l0 2.2 4.8
19 236 6.2] ell 2.2 9.6

20 129 6.2 cl2 1.9 11

21 as 6.2| cla 1.6 13
22 76 4.8| cl6 o] 13

23 64 5.4 36 0 17

24 54 6.2 58 o] 26
26 48 4.8 46 [} 37
26 46 4.2 28 0 44
27 41 3.6 19 [+] &5
28 a7 2.6 17 0 66
29 33 2.6 17 0 58

30 30 2.6 13 o 46

3 - 2.6 - o -

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

OCLODO s seervosrrrersrsvesrrossresssrerane o 0 0 ] [o]

NOVemDeres st vrerssscssasansessoncscsosnane (o] o [¢] [¢] 0

December. . coarsseeencrsrcsvrincnacsaassasce o o o] o] o

Calendar year 1940.....cc0vtieceveccacns 1,302.1 192 0 3.56 2,580

JEDUBLY et covvanaersnacnsoscersscosossrsone ] [} ‘0 0 0

FODrUATY . ccnrrecessroorsrsrencsnassansoresn 0 0 0 [} o
MarCheersevoosoeassveseseeoosccoancacssane 0 [} 0 (o] (]
Aprile.seececiccnsscans 7,881.2 1,110 0 263 15,630

307.7 1.9 9.93 610
464.0 58 4.2 15.5 920

Julyeaoose 105.1 131 [} 3.39 208

Augustescoess [ 0 [} [¢] 0

SePLemDOrerasaccvenesevtstecserecnansesanane 399.4 66 [o] 13.3 792
Water yeer 1940-4)....0.000tesccavsssacse 9,157.4 1,110 [4] 25.1 18,160

% Winter dlscharge measurement made on this day.
¢ Beckwater from debris; dlscherge computed on basis of one dlscharge measurement, gage heights,
and records for station at Cavaller.
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Roseau River near Malung, Minn.

Location.- Staff gage, lat. 48°45'45", long. 95°42'05", in SE4SE 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 the South Fork of Roseau River.

Drainage area.- 252 square miles.

Records available.- October 1939 to September 1941l. August 1928 to June 1938 at site 1
mile downstream, published as Roseau River at Malung.

Extremes.- Maximum discharge observed during year, 1,750 second-feet Apr. 10; maximum gage
Tielght observed, 10.04 feet Apr. 7, affected by ice; no flow Aug. 1 to Sept. 5.
1928-38, 1939-41: Maximum discharge observed, 1,780 second-feet May 11, 1938 (gage
height, 12.44 feet, site and datum then In use); no flow at times.

Remarks.- Records good except those for period of lce effect or backwater from beaver
dam, which are poor. Gage read once or twice daily.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 10 41 20 20 12 6.5 748 148 25 21 ]
2 10 56 20 20 12 6.0 14 148 28 22 o
3 12 52 20 19 12 5.5 42 139 28 21 4]
4 13 44 20 19 12 5.5 60 139 27.| 20 0
5 12 42 20 18 12 5.0 80 130 30 21 [
6 12 40 20 17 11 4.6 | 150 130 35 24 .1
7 12 39 22 16 | #11 5.0 | #850 130 s3 19 .1
8 12 38 24 16 11 5.5 |1,200 124 280 16 .2
9 1 37 24 15 11 6.0 p1,400 116 384 12 4
10 11 34 %24 14 11 7.5 4,710 102 420 9.5 .8
1 11 30 24 #14 11 7.5 | 1,550 88 515 8.0 o7
12 11 28 22 14 11 7.5 |1,400 84 555 744 .8
13 11 26 20 15 12 6.5 [1,220 80 496 6.0 .6
14 11 26 20 15| 12 #6.0 |1,070 72 439 5.4 .5
15 12 24 19 15 12 5.5| 9 66 402 4,2 o4
16 %12 24 19 14 10 5.5 | 887 60 340 3.6 1.5
17 12 26 19 14 9.5 5.5 | 789 56 245 2.3 1.8
18 12 26 19 14 9.5 5.5 | 699 49 180 2.0 1.2
19 12 26 19 14 9.0 5.5 615 42 122 1.8 1.1
20 12 2s 19 14 8.0 5.5 | 535 38 102 1.5 1.1
21 13 28 20 14 7.5 6.0 | 458 33 84 1.1 52
22 13 30 20 14 7.5 5.5 | 384 28 64 1.0 82
23 13 30 20 13 6.5 5.5 331 24 54 .8 88
24 14 30 20 13 6.5 5.5 264 21 42 .6 100
25 14 28 20 13 6.0 6.0 | 232 18 35 5 210
26 15 28 20 13 5.5 7.5 203 16 28 4 200
15 26 20 13 6.0 8.0 190 16 19 .3 180
28 15 24 22 12 6.5 s.0| 168 20 16 .2 170°
21 22 22 12 - 8.0 158 21 17 2 160
30 23 22 22 12 - 9.0 158 23 19 .1 150
31 38 - 22 12 - 9.0 - 24 - 5y -
Second- Run-off 1in
Month foot-days Maximum Minimum Mean acre-feet
OCLODOI . e cocrossocsanrosssanssasnsancccsan 425 38 10 13.7 843
November... 955 56 22 31.8 1,890
DOCOMDOT e « e e vsesacssrernosenossocaarannnos 642 24 18 20.7 1,270
Calendar year T - - - - -
JANUBT Yo s savssraotrancnrssnseasonnsranssos 458 20 12 14.8 908
271.0 12 5.5 9.68 538
196.6 9.0 4.6 6031
17,762.5 1,710 7.5 592 35,230
2,185 148 16 70.5 4,330
. 5,120 555 16 171 10,160
. 233.0 24 5 7.52
. o [} [ 9
1,403.1 210 [ 46.8 2,780
Water year 1940=4l...ccvccarcccescrrasns 29,650,2 1,710 o) 8l.2 58,799

# Winter discharge measurement made on thils day.

Note.~ Stage-discharge relation affected by 1ce Nov. 10 to Apr. 9. Backwater from beaver dam
oct. 1 to Nov. 9, May 6 to June 6, June 30 to Sept. 30; discharge computed on basis of elght dis-
charge measurements, two estimates of low flow, one observatilon of no flow, gage heights, weather
records, and engineers'! and observer's notes.
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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.
., at dam in 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., Readings have been reduced to elevations above mean sea level.

Records avallable.- April 1940 to September 1941 (incomplete).

Extremes.- Maximum elevation observed during year, 1,044.11 feet, Apr. 9; minimum ob-
served, 1,030.07 feet, July 22.
1939-41: Maximum elevation observed, that of Apr. 9, 1941; minimum observed, that
of July 22, 1941.

Remarks.- Gage read once or twice daily Apr. 1 to Sept. 30 except for period July 15-24.

Elevatlon,in feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feob. Mar. Apr, May June July Aug. Sept.
1 31.87 32,57 32,09 32.07 | 31.42 | 30.89
2 31.95 | 32.56 32,09] 32,05 | 31.45 | 30,91
3 32.11 | 32.63 32.12| 32.03 | 31.47 | 30.93
4 32,36 | 32.6L 32.11| 32.01 31.51 | 3l.11
5 32.81 | 32.56 32.13| 31.97 | 31.53 | 31.13
6 35.37 32.58 32.17| 32.01 31.47 | 31.16
7 39.78 | 32.61 32.31| 31.99 | 30.93 | 31.19
8 42.87 32.63 33.08| 31.97 30.89 | 31.23
9 43.97 32.59 33.69| 31.99 | 30,83 | 31.25

10 43.32 | 32.50 33.79| 31.97 | 30.91 | 31.27
11 42,41 | 32.43 34.02| 31.87 | 30.83 313,
12 41,39 32.35 34,73 31.85 30.81 3L+ 3
13 40.25 [ 32.25 36.19] 31.91 30,73 | 31435
14 39.29 | 32.19 36.21| 31.93 30.83 | 31.37
15 38453 | 32.09 34.88 - 30,67 | 3l.41
18 37.96 | 32,09 34.49 - 30,61 | 31.57
17 37.53 32.09 33.68 - 30.67 | 31.65
18 37.09 | 32.15 33.14 - 30.61 | 31.687
19 36.5L | 32.14 32.93 - 30.82 | 31.75
20 356.81 | 32.11 32.76| - 30.60 | 31.81
21 35,15 | J2.07 32,61 - 30.61 | 32,03
22 34.60 | 32405 32.07| 30,15 | 30.62 32.23
23 34.13 | 32.01 32.31| 30,68 | 30.61 | 32.29
24 33.67 | 31.99 32.19| 30.78 | 30.63 | 32.53
25 83.31 | 31.95 32.27] 30.93 30.67 | 32.91
26 33.03 | 31.96 32.21} 31.07 | 30,69 | 33,51
27 32.86 | 31.99 32,15 31.15 | 30,75 | 33.69
28 32.79 | 32.05 32.11| 31.25 | 30.79 | 33.57
29 32.63 | 32.01 32.09| 31.30 | 30.81 | 33.34
30 32.57 32,06 32,09 31.34 | 30,83 | 33.17
31 - 32.07 - 31.38 | 30.87 -

Note,~ Add 1,000.00 feet to obtain elevation above mean ses level. Gage heighha for days of
rapidly changing stage are from graph based on gage readings.

Reseau River near Roseau, Minn.

Location.~ Staff gage, lat. 48°55'24", long. 95°46'02", in SWi sec. 24, T. 163 N., R. 40
W., on steel highway bridge, 1% miles upstream from Mud Creek and 5§ miles north of
Roseau. Datum of gage is 1,023.21 feet above mean sea level, datum of 1928 by
Geodetic Survey of Canada. Gage readings have been reduced to elevation above mean sea

level. .
Records avallable.- April 1930 to September 1941 (fragmentary).
TXtremes.— Maxlmun elevation observed during year, 1,036.81 feet Apr. 10; minimum observed,

1,025.20 feet May 17.
1930-41: Maximum elevation observed, that of Apr. 10, 1941; minimum observed,

1,023.00 feet Sept. 2, 1936.
Remarks .- Gage read once or twice dally.

Elevation, in feet, water year October 1940 to September 1941

Day Apr. May June Sept. Day Apr. May June Sept.

1 - 30,69 - - 16 | 34.94 25.40 - -

2 - 30.39 - - 17 | 34.77 | 25.20 | 30.72 -

3 - 30,09 - - 18 | 34.59 - - -

4 - 29.90 - - 19 | 34.34 - - -

5 27.60 | 29.60 - - 20 | 34.01 - - -

8 £30.00 | 29.32 - - 21 [g33.68 - - -

7 g33.19 | 29.10 - - 22 | 33.44 - - -

8 g34,33 | 28,90 - - 23 |g33.16 - - -

9 | g36.45 | 28.60 - - 24 | 32.89 - - -
10 836,75 | 28.30 - - 256 | 32.59 - - 30.94
11 36.59 | 28.10 [ 31.39 - 26 | 31.89 - - 31.70
12 836.27 | 27.42 | 31.49 - 27 | 32.39 - - 32.47
13 35.89 | 26,70 | 31.68 - 28 | 31.70 - - -
14 35.49 | 26.20 | 31.79 - 29 | 31.44 - - -
15 35.19 | 25.e0 | 31.78 - 30 | 30.89 - - -

31 - - - -

g Determined from graph based on gage readings.
Note.- Add 1,000.00 feet to obtain elevations above mean level (adjust-
ment of 1928 by Geodetic Survey of Canada.
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Roseau River at Roseau Lake, Minn.

Location.- Staff gage, lat. 48°54'22", long. 95°49'55", 1in SWiSWi sec. 28, T. 163 N.
R. 40 W., at Roseau Lake, 3% miles upstream from Pine Creek, 3% miles downstream from
Mud Creek, and 7 miles northwest of Roseau. Datum of gage 1s 1,018.59 feet above mean
sea level, adjustment of 1928 of Geodetic Survey of Canada. Gage helghts have been
reduced to elevation above mean sea level.

Records avallable.- April 1940 to Septemver 1941 (incomplete).
Extremes.- 1940: Maximum elevation observed during period, 1,029.31 feet Apr. 18;
minimum observed, 1,020.31 feet June 22.
1940-41: Maximum elevation observed during water year, 1,033.29 feet, Apr. 17;
minimum observed, 1,019.75 feet Aug. 16.

Remarks.- Gage read once or twice daily.

Elevation, in feet, 1940-41

1940

Day Apr. May June Day Apr. May June
1 - 25.19 | 21.19 16 | 25.81 21497 | 20.73
2 - 25.00 | 21.35 17 { 28.70 | 21.81 | 20.59
3 - 24.59 | 21.39 18 | 29.30 | 21.59 | 20.55
4 - 24,13 | 21.59 19 | 28B.99 21.45 | 20.47
5 - 23,75 | 21.75 20 | 28,20 | 21.35| 20,39
6 - 23.45 | 21.65 21 26.64 21.29 { 20.35
7 - 23.12 | 21.59 22 26.26 21.23 ] 20.31
8 - 23.85 | 21.43 23 26.59 21.19 | 20,37
9 22.89 22.65 | 21.25 24 25,93 | 21,17 | 20.43
10 23.18 | 22.59 | 21.31 26 | 25.46 | 21.15 | 20.39
11 23.25 22.55 | 21.19 26 25.20 21.15 | 20,39
12 23,23 | 22.37 | 21.31 27 | 24.85 21.27 | 20.39
13 23.20 22.27 | 21.29 28 24,55 21.37 | 20.49
14 23.18 | 22.19 | 21.17 29 | 24.69 | 21.27 | 20.49

16 23.76 | 22,15 | 21.07 30 | 26,03 | 21.15 -

31 - 20.99 -

Note.- Add 1,000,00 feet to obtailn elevation above mean
sea level. No record for days not shown.

1940-41

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 - - - 21.45 - 22.69 30.53 22.77 |g24.07 20.05 19.99
2 - - - - - 223.71 30.23 23,33 |g23.59 20.01 19.97
3 23.59 - - - - 22,71 29.93 | 23,59 (g23,11 | 19.99 | 19,99
4 23.59 - - - - £23,11 29.65 | 23.67 |g22.54 | 19.97 20,19
5 23.49 - - - - g24.19 29.37 23.53 |g21.88 19.96 20.57
6 23,39 - - - - £26.,41 29.09 |g23.76 | 22.19 [ 19.93 20.99
7 23.29 21.73 - - - g29.33 | 28.81 | g25.57 22.77 | 19.91 21.29
8 23,19 - - 21.43 21.29 30.54 28.55 | g27.31 22.99 19.87 21.35
9 23,09 - - - - 831.47 28.23 | 2B.13 | 22,75 | 19.85 | 21.47
10 22.99 - - - - 32,04 27.89 | 28.31 | 22.47 | 19.87 21.51
11 22.89 - 21,567 - - 32,39 27.49 28.49 22,13 19.89 21.49
12 22.83 - - - - 32.71 27.11 [g28.95 |g21.69 | 19.87 21.39
13 22.79 - - - - 32.96 [g26.57 29.29 21.37 19.85 21.29
14 22,77 - - - - 33.13 26.07 29.49 21.19 19.81 21.18
15 22,75 - - 21.39 - 33.21 |g26.56 29.65 21.09 19.79 21.09
16 22.73 - - - - 33.26 |g25.04 29.71 21.29 19.75 |g21.22
17 22.71 - - - - 33.28 | 24.63 | 29.65 21.05 | 19.77 21.75
18 22.69 - - - - 33.26 | 24.21 | 29.53 | 20.97 | 19.79 22.17
19 22.69 - - - - 33.20 |g23.73 29.33 20.95 19.87 22443
20 22.67 - - - - 33,13 {g23.27 29.23 20.81 19.87 {£22.64
21 ee.e7 21.59 - - - 32.95 | 22.71 | 28.99 20,75 | 19.89 |g24.24
22 22.87 - - - - 32.84 | g22.23 [g28.62 20.69 19.89 26.563
23 22.67 - - L - 32.63 21.71 28.19 20.59 19.89 |827.61
22,67 - - - - 32.38 21.55 | g27.,99 20.49 19.87 28.59
25 22.59 - 21.41 - - 32.13 21.39 |gR7.47 20.39 19.87 |g29.29
26 22.49 - - - 31.88 | 21.39 |g26.87 20.29 | 19.89 29.99
27 22.39 - - - - 31.73 21.39 | g26.19 20.21 19.91 30.67
28 22.29 21.49 - - - 31.43 | 21.47 [g25.53 20.17 | 19.93 | 30.95
29 22,19 - - - 22,63 | 3L.13 | 21.51 {g24.93 20.11 19.99 | 31.16
30 22.09 - - - 22.65 | 30.83 | 21.69 24,56 20.09 20.01 31.27

31 - 21.55 - - 22.69 - 21.85 - 20.07 | 20.01 -

g Determined from graph based on gage readings.
Note.- Add 1,000.00 feet to obtaln elevations above mean sea level.
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Roseau River at Ross, Minn.

Locatlon.- Water-stage recorder, lat. 48°54'37", long. 95°55'18", in SE} sec. 27, T.

163 N., R. 41 W., a quarter of a mile north of Ross. Datum of gage is 1,018.44
— -—feet-above mean sea level, adJjustment of 1928 of Geodetic Survey of Canada.
Drainage area.- 1,210 square miles.

Records avallable.- July 1928 to September 1941.

Average discharge.- 13 years, 135 second-feet.

Extremes.- Maximum dally discharge during year, 2,230 second-feet Apr. 16~18; maximum
Zage helght, 14.32 feet Apr. 18; minimum discharge, 5.7 second-feet Aug. 16 (gage
height, 0.45 foot, affected by aquatic vegetation).

1928-41: Maximum discharge, 2,290 second-feet May 18, 1938 (gage height, 14.64
feet); minimum recorded, 1.1 second-feet Jan. 186, .

Remarks.- Records excellent except those for periods of ice effect, no gage-height
Tecord, or backwater from aquatic vegetation, which are fair. Flow regulated by
Roseau Lake.

Discharge, in second-feet, water year October 1940 to September 1941

Day| oOct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 19 86 65 34 22 14 40| 1,410 142 246 8.6 12
2 21 120 60 32 22 14 44| 1,310 208 | 208 S.4 12
3 21 160 80 30 22 14 46 1,210 230 170 8.0 13
4 20 190 48 30 22 14 55 1,120 2381 120 7.8 16
5 21 205 46 30 22 14 85 1,050 230 86 7.6 25
6 24 205 44 30 22 14 220 987 238 86 7.6 38
7 24 205 42 30 #22 14 #500 927 415 108 7.4 49
8 25 190 40 30 22 14 650 887 637) 114 7.0 54
9 26 170 40 30 22 14 750 827 769 102 7.0 87
10 29 160 40 30 22 15 1,000 751 787 8s 7.0 60
11 31 160 38 #30 22 15 1,400 701 827 74 7.4 62
12 33 150 #38 30 20 15 1,800 637 887 59 6.8 61
13 33 140 36 28 20 15 2,080 561 947 418 6.5 60
14 30 140 36 28 20 #16 2,140 490 1,010 37 6.6 58
15 27 130 36 28 19 14 2,200 439 1,050 31 6.4 857
16 26 120 34 28 18 12 2,230 382 1,080 31 6.0 60
17 26 120 34 26 g 10 2,230 338 | 1,100 29 6.2 76
18 26 120 34 26 16 S.0 2,230 284 | 1,080 25 7.6 99
19 25 120 32 26 15 8.0 2,200 246 1,050 24 7.8 114
20 24 120 32 26 14 8.0 2,170 215| 1,030 23 8.4 120
21 24 120 32 24 13 8.0 2,140 166 967 21 S.4 230
22 24 120 32 24 13 S.6 2,110 120 907 19 8.4 477
23 24 110 32 24 13 8.5 2,020 91 s47 18 8.0 606
24 24 110 34 24 14 8.0 1,960 76 769 16 S.0 733
25 29 100 34 24 14 8.5 1,900 63 €85 14 8.4 827
26 24 90 34 24 14 9.0 1,810 56 591 14 9.4 907
27 24 85 34 24 14 9.5 1,730 53 504 12 9.6 1,030
28 24 80 34 22 14 14 1,620 83 415 12 9.8| 1,170
20 38 70 34 22 - 22 1,570 57 338 11 10 1,260
30 50 70 34 22 - 30 1,490 59 294 9.8 10 1,310
31 66 - 34 22 - 38 - 76 - 9.2 1 b

Second- Run-off in

Month foot-days Maxiyum Minimum Mean acre-feet

October.. 857 66 19 27.6 1,700

November, 3,966 205 70 132 7,870
December. .- 1,193 65 32 38.5 2,370

Calendar year 1940..c.vetescsovonssconens 21,364.6 700 1.1 58.4 42,336

JBNUALY e eevesoecresasvsscantcnsansancases 838 34 22 27.0 1,660

February......... 510 22 13 18.2 1,010

Marcheesescens 426 38 8.0 13.7 S48

42,390 2,230 40 1,413 S4,080

15,642 1,410 53 505 31,030

20,272 1,100 142 676 40,210

1,865.0 24 9.2 60.2 3,700

ug! . . e ceen 247.4 11 6.0 7.98 491

SeptembOres aicacactosussscncocssanasncnss 9,653 1,310 12 322 19,150

Water year 1940-21....eesevssseaecsacens| 97,869.4 2,230 6.0 268 194,116

% Winter discharge measurement made on this day.

Note.~ 3tage-discharge relatlon affected by i1ce Nov. 10 to Apr. 12 (no gage-height record
Dec. IZ to Jan. 10, Feb. 19 to Mar. 3, Mar. 16-1S; dilscharge computed on basis of recorded range
in stage, records for statlon at Caribou and weather records). Backwater from aguatic vegetation
Oct. 1 to Nov. 9, June 21 to Sept. 30; dlscharge computed on basls of eight discharge measurements,
gage heights, weather records, and engineers' notes.



RED RIVER OF THE NORTH BASIN 71
Roseau River near Badger, Minn,

Location.- Water-stage recorder, lat. 48°54'42", long. 96°00'24", in SWi sec. 20, T.
163 N., 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 elevation above mean sea level.

Records available.- August 1928 to September 1941 (incomplete).
Extremes.- Maximum elevation recorded during. year, 1,030.20 feet Apr. 17; m..'mimum recorded,
.87 feet Aug. 17.

' 1928-41: Maximum elevation, 1,030.31 feet May 18, 1938; minimum recorded, 1,017.73
feet July 22, 1932, and Sept. 2, 1929.

Elevation, in feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 - 20.63| 27.e6| 20.34| 22.73| 19.07| 19.43
2 - 20,65| 27.54| 21.35| 22.30| 19.05| 19.44
3 - 20,69 27.19) 21.72| 21.84] 19.04] 19.42
4 - 20,87 ( 26.88| 21.85| 21.21| 19.03[ 19.51
5 - 21.57| 26.62( 21.82| 20.63| 19.02| 19.80
6 - 23.49) 26.36| 21.82| 20.59| 18.99| 20.24
7 - - 26.12| 23.14! 21.15| 15,97 | 20.59
8 - - 25.90| 24.67| 21.46| 18,04| 20.79
9 - - 25,64 | 25.36| 21.43| 18,95| 20.50

10 - - 26,38 | 25.57| 21.28( 18.95| 20.51
11 - 28.84| 25.09| 25.74| 21.01| 18.97| 20.82
12 - 29.35| 24.78] 25.95| 20.69| 18.97)| 20.76
13 - 29.75]| 24.39| 26.23| 20.39| 18.96| 20,66
14 - 30.03| 23.97| 26.44| 20.10| 18,95| 20,54
15 - 30.11| 23.58} 26.62| 19.59| 18.97| 20.45
16 - 30.18| 23.17| 26.74| 19.91| 18.91| 20.46
17 - 30.20| 22.75| 26.80| 19.59| 1s8.92| 20.70
18 - 30.19| 22.34| 26.78| 19.82| 19.04| 21.17
1e - 30.17{ 21.93] 26.68( 19.78| 19.10| 21,43
20 - 30.,10| 21.54! 26.59| 19.77| 19.23| 21,55
21 - 29,99| 21,00 26.42| 19,73] 19.,27| 22.84
22 - 29,93 20,36| 26.24| 19.6S| 19.28( 24,73
23 - 20.74| 19,86| 26.01| 19.65| 19.27| 25,58
24 - 29,62| 19,57| 25.71| 19.56| 19.28| 26.48
25 - 29,37| 19.30| 25.36] 19.48( 19.28( 26.88
26 - 29,16 19,13| =24.94| 19.40| 19.35| 27.16
27 - 28.93| 19.03| 24,46| 19.34| 19,41) 27,58
28 20,72| 28.58] 19.,02| 23.94| 19.28| 19,43 =27.99
29 20,70| 28.37| 19,09| 23.48| 19.23| 19.,40| 28.28
30 20.68| 28.15| 19.20| 23.10] 19.16| 19.39| 28.47
31 20,64 - 19.47 - 18.13| 19,43 -

Note.- Add 1,000.00 feet to obitaln elevation sbove mean sea level.

Roseau River near Haug, Minn.

Location.- Water-stage recorder, laf. 48°55'28", long. 96°12'26", in SEf sec. 21, T, 163
T, R. 43 W.,5 miles south of international bcundary and 8% miles northwest of Haug.
Datum of gage is 1,014,02 feet above mean 8ea level, adjustment of 1928 of Gecdetic

Survey of Canada. Gage readinge have been reduced to elevations above mean sea level.

Records available.- April 1932 to September 1941 (incomplete).
Extremes .- Maximum elevation recorded during year, 1,022.93 feet Apr. 22; minimum recorded,
T,016.16 feet Oct. 15.

1932-41: Maximum elevation recorded, 1,023.35 feet May 22, 1938; minimum recorded,
1,014.74 feet Aug. 8, 1933.

509347 0 -43 -6 -
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Elevation, in feet, of Roseau River near Haug, Minn., water year October 1940 to September 1041

Day| Oct. Nov. Dec., Jan, Feb, Mar. Apr. May June July Aug. Sept.
; 18.08 | 22,64 | 17,12 | 20,50 | 16.68 | 16.55
2 18.05 | 22,58 | 17.84 | 20,02 | 16.67 | 16.57
3 18.05 | 22.52 | 18.33 | 19.53 | 16,65 | 16,63
: 18.10 | 22.45 | 18.5¢4 | 19,02 | 16.60 | 16.94

18,24 | 22,38 | 18,68 | 18,45 | 16,57 | 16.89¢
f‘; M 18,71 | 22,31 | 18.80 | 18,07 | 16,54 | 16,91
: 19.95 | 22.22 | 19.87 | 18,16 | 16.5¢ | 17.17
: 21.14 | 22.19 | 20,84 | 18,44 | 16,50 | 17.51
10 21,54 | 22,10 | 21.24 | 18,62 | 16.47 | 17.67
21.96 | 22,00 | 21.43 | 18,60 | 16.46 | 17.70

g 22.45 | 21.89 | 21.57 | 18.48 | 16.44 | 17,70

2 22,55 | 21,75 | 21,67 | 18.26 | 16.40 | 17.70

i 22,64 | 21,55 | 21,75 | 18.03 | 16.392 | 17.67

% 1616 22.73 | 21,32 | 21.83 | 17.82 | 16.28 | 17.60

. 22,78 | 21.02 | 21,91 | 17,58 | 16,37 | 17.54

%3 22,82 | 20.66 | 21.97 | 17.46 | 16.34 | 17.59
in 22,85 | 20.15 | 22,03 | 17,45 | 16.36 | 17,53

1 22,86 | 19.65 | 22.07 | 17,40 | 16.46 | 17,65

20 22,87 | 19.16 | 22,12 | 17.34 | 16,40 | 17,90

22,87 | 18,72 | 22.13 | 17,29 | 16,36 | 18,13

gé 22,90 | 18,27 | 22,12 | 17,25 | 16,36 | 18.91

2 22,90 | 17,73 | 22,10 | 17.20 | 16.37 | 19.99

i 22,88 | 17.19 | 22.05 | 17.16 | 16.42 | 20.83

2 22,86 | 16.81 | 22,01 | 17.12 | 16.52 | 21.51

22,85 | 16.57 | 21.92 | 17.07 | 16.60 | 21,89

2-67 22,84 | 16,41 | 21,82 | 17.02 | 16.58 | 22,14

2 22.82 | 16.32 | 21.70 | 16.96 | 16,54 | 22.3¢

b+ 22,75 | 16.31 | 21.48 | 16.90 | 16,55 | 22,54
% 22,73 | 16,31 | 21,24 | 16,84 | 16.62 | 22,68
Y 22.70 | 16,41 | 20.94 | 16,78 | 16,60 | 22.80

- 16.69 - 16,73 | 16,59 -
Note,= Add 1,000.00 feet to obtain elevations above mean sea level.
Roseau River at outlet of State ditch 69, near Oak Point, Minn.

Locatlion.- Staff gage, lat. 48°56'16", long. 96°20'19" in SE4SE} sec. 16, T. 163 N., R.
., at outlet of State ditch 69, 2 mlles upstream from head of State ditch 51, and
3% miles southeast of Oak Point. Datum of gage 1s 1,009.93 feet above mean sea level,

adjustment of 1928 of Geodetic Survey of Canada,

elevation above mean sea level.

Records available.- Dec. 1939 to Sept. 1941 (lncomplete).

Gage readings have been reduced to

Extremes.- Maximum elevation observed during year, 1,020.73 feet Apr. 24; minimum observed

uring year, 1,012.03 feet Aug. 14, 16.

1939-41: Maximum elevation observed, that of Apr. 24, 1941; minimum, that of Aug.

14, 16, 1942,
Remarks.- Gage read once daily.

Elevation, In feset, water year October 1940 to September 1941

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

1 - 20,35 | g13.99 |gl7.22 | 12.29 -

2 - 20,25 | gld.41 |gl6.61 | 12.25 -

3 - 20.17 | g14.8¢4 |gl6.19 | 12.21 =

4 - 20,11 | 15,13 |g15.69 | 12.19 -

5 - 20,07 | 15.23 |g15.07 | 12.19 -

6 15.07 | -19.95 | 15.33 | gl4.66 | 12.15 -

7 15,69 | 19.61 |g16.52 | 14.43 | 12.15 -

8 217.25 | 19.53 | 17.45 | 14.51 | 12.13 -

9 17.99 | 19.39 | 17.61 | 14.63 | 12,11 -
10 18.05 | 19.27 | 17.69 |gl4.56 | 12,19 -
11 £18.30 | 219,29 | 17.83 | 14,43 | 12,07 -
12 18.63 | g19.01 | 17.91 | gl4.25 | 12,05 -
13 18,77 | g18.69 | 17.95 | 13.89 | 12,05 -
14 £15.01 | gl8.28 | 17,97 |gl3.58 | 12.03 -
15 19,31 | g18.05 | 17.99 | 13.41 | 12.05 -
16 g19.51 | g17.81 | 18,05 | 13.39 | 12.03 -
17 819,79 | 17.59 | 18,07 | 13.37 - -
18 20.01 | g17.12 | 18.13 | 13.39 - -
19 220,18 | g16.55 | 18.27 | 13.27 - -
20 20,39 | g16.41 | 18.49 | 13.19 - -
21 20,47 | g15.83 | 18.49 | 13.07 - 15.53
22 20,57 %5-57 18,41 | 12.95 - | g15.75
23 20.65 | 15,29 | 18.39 | 12.89 - | 816.29
24 20,73 | g14.29 | 18,37 | 12,81 - | &l7.79
25 - 13,91 | 18.25 | 12.73 - g18.40
2 20,59 | 13.77 | 18.15| 12.65 - 18.67
27 20.55 | 13.50 | 18.01 | 12.59 « | gl9.05
28 20,51 | 13.65| 17.89 | 12.51 - 19.31
29 20,43 | 13.61| 17,75 | 12.45 - 19,37
%0 20.41 | 13.69| 17.43 | 12.41 - 15.45
31 - 13,75 - 12,35 - -

g Determined from graph based on gage readings.

Note .- Add 1,000,00 feet to obtain elevation above mean sea level.
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Roseau River at head of State ditch 51, near Oak Point, Minn.

Location.~ Staff gage, lat. 48°56'53", long. 96°22'56", in NEINE} sec. 18, T. 163 N., R.
., at head of State ditch 51 (known locally as Caribou cut-off ditch), 2 miles
southeast of Oak Point, and 2% miles south and 3 miles east of Caribou. Datum of
gage 1s 1,007.88 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 Bvallable.- April 1933 to September 1941 (1ncomplets).
Extremes.- Maximum water-surface elevation observed during year, 1,018.37 feet Apr. 26;
minimum observed, 1,009.90 feet Aug. 14, 15.
1933-41: Maximum water-surface elevation observed, 1,018.89 feet May 26, 1938;
minimum observed, 1,009.66 feet Aug. 11, 12, 1933.

Remarks.- Gage read once dally.

Elevation, in feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 - 17,99 | g11.52| g14.70| 10.10 -
2 - 17.98| gl2.26| g14.17! 10,06 -
3 12.42| 17.83| gl2.47| g13.756| 10.02 -
4 12.42| 17,77 12.79] g13.25| 10.00 -
5 12.42| 17.73| 12.87| 12.77| 10.00 -
6 12.62| 17.66| 12.99| gl2.63| 9.95 -
7 g13.13| 17.31| g14.04| g12.39} 9.98 -
8 g14.42| 17.17| g15.084] 12.40] 9.96 -
4 74.99| 17.05| 15.23| 12.50| 9.94 -
10 15.23( 16.97| 15.35| 12.38( 9.94 -
11 15.37| 16.91| 15,47 12.30| 9.94 -
12 gl5.80| g16.46| 15.61| 12.00| 9,92 -
13 16,01| 16.19] 15.65( 11.72 9.92 -
14 £16.30| g16.03| 15.67| 11.34{ 9.90 -
15 16.59| g15.72| 15.67| 11.22| 9.90 -
16 g16.79| 16.49| 15.69| 11.04] 9.92 -
17 g17.02| 15.31| 15.73| 10.98 - -
18 17.25| gl4.s0| 15.77| 11.02 - -
19 17,43| g14.35| 15.89] 10.54 - -
20 17.55( gl4.06| 16.05| 10.72 - -
21 17.65| g13.49| 16,11{ 10.64 - 13,38
gis.11| gl3.27| 15.99| 10.58 - | 13.57
23 1s.27| gl2.87| 15.93| 10.52 - | g14.08
24 18.33| gl2.22] 16.89| 10.50 - £15.53
25 1s.35| 11.60| 15.81] 10.42 - 16,20
26 10.37] 11.48] 15.73| 10.36 - | 6.3
27 15.35] g11.54| 15.55| 10.32 - | @6.78
2 18,19 11.32| 15.41| 10.25| 10,03 16,90
29 18.13 11.30] 15.28 1o.20 - 16.98
30 15,07 11.34| 14.e8] 1o.le - 17.10
it M 11.38 il 10.14 t 2

g Determined from graph based on gage readings,
Note.- Add 1,000 feet to cbtain elevations above mean sea level.
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Location.- Staff gage, lat. 48°58'48", long. 96°24'19",
., at Oak Point, 2 miles east of Caribou.
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Roseau River at Oak Point, Minn.

in SE{SE} sec. 36, T. 164 N., R.

mean sea level, adjustment of 1928 of Geodetic Survey of Canada.
been reduced to elevaticn above mean sea level.

Datum of gage is 1,005.30 feet above

Gage readings have

Records available.- April 1933 to September 1939, April to September 1941 (incomplete).

Extremes.- Maximum elevation observed during period, 1,015.01 feet Apr. 26; minimum,

T,006.19 feet Mar. 27,
1933-39, 1941:

observed, that of Mar. 27, 1941.

Elevation, in feet, water year October 1940 to September 1941

Maximum elevation observed, 1,015.37 feet May 26, 27, 1938; minimum

Day| Oct. Nov. Deec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 - 7.48] 14.71| 8.06] 11.34| 6.57 -
2 - - - 8.62 - 6.67| 6.93
3 - 7.64 - 8.94( 10.32 - 6.93
4 - 8.14 - 9.04 . - -

5 - 8.32| 14.37 9.16 - 6.53 -

[ - 88.75 - 9.42| 8.64| 6.5% -

7 - g9.57| 13.88 - 8,44 - -

8 - | glo.s1 - 11.60 8.54 6.53 7433

9 - 11.30( 13,71 - 5,74 6.51 7.33
10 - | gll.2g - 11.82 - - 7.33
1 - 1.56| 13.43| 11.88| 8.44 - -
12 - 32.51 13.35 - 8.14 6.49 7.25
13 - 12.79 - - 7.98| 6.49 -
14 - | g13.01| 12.33| 12.16| 7.74| 6.48 -
15 - 13.31 - - - 6.48( 7.13
16 - 13.49 - 12.20{ 7.21| 6.47| 7.25
17 - - 11.62( 12.26 - - -
18 - 13,971 11.24 - 6.93 - 7.31
19 - 14.16] 10.72| 12.51 - 6.45 7,53
20 - 14.27 - - - - -
21 - 14,37 - - - 6,44 -
22 - 14,81 - 12.47| 6,85 6.43| 10.64
23 - 14.89| 9,04 - 6.83| 6.43 -
24 - 14.96 - - 6.79 6.45| 12,63
25 - 14.98| 7.86 - 6.73 - 12,63
26 - 15.01| 7.61| 12.19] 6.69 - -
27 6.19( 14.92] 7.43 - - 6.55| 13,19
28 6.36 - 7.47] 12.13 - 6,53 13.35
29 6.53 14,79 - 11.88 - 6.53] 13,43
30 - - - 12,31 - 6,63| 13,53
31 7.42 - 7.94 - 6.59] 6.53 -

g Determined from graph based on gage readings.

Note,- Add 1,000.00 feet to obtain elevation above mean sea level.
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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°27'46", in SE{SWi sec. 34, T.
R. 45 N., 400 feet downstream from State ditch 51 (known locally as Caribou

cut-oft 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 available.- April 1929 to September 1941 (some winter records lncomplete).

Extremes.- Maximum discharge during year, 1,660 second-feet Apr. 24-28; maximum gage
EeIgEf, 7.85 feet Apr. 26; minimum daily discharge, 5.0 second-feet Aug. 12-16; mini-
mum gage height, 1.27 feet Aug. 17.

1929-41: Maximum discharge, 1,880 second-feet Apr. 13, 1932 (gage height, 8.80
feet, affected by ice); no flow Aug 13, 1936.

Remarks.~ Records good except those for period of ice effect, which are fair. Some flow
gh stages is diverted above station to headwaters of Two Rivers.

Cooperation.- This is one of the international gaging stations maintained by the United
- ‘E%E’c‘és under agreement with Canada.

Discharge, In second-feet, water year October 1940 to September 1941

Day| Oect. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. | sept.
1 14 55 80 36 24 1% 70 1,560 137 619 12 10
2 16 71 75 36 24 15 65 1,560 172 530 11 10
3 20 89 70 34 24 16 60 1,520 232 432 10 14
4 28 124 65 34 24 16 65 1,480 260 360 e.8 26
5 33 165 60 32 24 16 65 1,440 273 276 7.4 34
6 28 174 55 32 24 16 95 1,400 302 211 7.1 30
7 26 188 50 32 24 16 260 1,320 530 186 6.8 29
8 25 196 48 32 24 16 480 1,240 671 194 6.2 42
9 25 194 48 32 24 17 600 1,240 697 223 5.9 59

10 25 190 #46 32 #24 17 600 1,210 697 215 5.9 67
11 23 180 44 32 24 17 600 1,180 724 194 5.9 66
12 26 170 44 32 24 17 #900 1,100 778 161 5.0 66
13 31 160 42 30 24 17 950 1,070 778 127 5.0 65
14 35 150 42 30 24 17 1,040 1,010 778 100 5.0 64
15 34 150 42 30 22 17 1,070 950 778 78 5.0 60
16 33 140 40 30 22 17 1,140 860 778 ,a72 5.0 71
17 #28 140 38 30 20 14 1,210 751 805 a65 5.3 69
1s 27 140 38 28 1s 11 1,280 6456 805 58 7.1 66
19 27 130 36 28 16 10 1,320 543 832 ab2 6.5 79
20 26 130 36 28 15 9.0 1,400 444 860 a46 6.2 112
21 23 130 36 26 15 8.0 1,440 360 860 a40 6.5 291
22 24 130 34 26 15 8.0 1,560 201 832 a36 5.9 408
23 23 130 34 26 14 8.5 1,610 216 832 832 5.3 506
24 23 130 34 26 14 9.0 1,660 157 832 28 6.8 860
25 24 120 36 26 15 9.0| #1,660 124 805 27 7.4 1,010
26 24 120 36 24 15 9.0 1,660 106 805 24 8.0 1,010
27 22 110 36 24 18 9.5 1,660 83 778 22 e.4 1,100
28 25 100 36 24 15 10 1,660 83 751 20 8.0} 1,100
29 31 96 36 24 -1 =11 1,610 79 724 18 8.81 1,140
30 28 85 36 24 - 18 1,610 75 &7 16 s.81 1,140
31 35 - 36 24 - 60 - 109 - 14 10 -
Second- 1 Run~-off{ in
Honth foot-days Yaximum Min ¥ean acre-feet
Octoberecveses 812 35 14 26.2 1,610
November...... 4,076 196 55 136 8,080
DeCembOr. ccocssscsscocrcscctorvonssansane 1,389 80 34 44.8 2,760
Calendar yoar 1940.c..cvcorocscecsvcoces - - - - -
JANUALYe caasresssorsaneorssaccacorssccanes 904 36 24 29.2 1,790
February. 567 24 14 20.2 1,120
March.... 466.0 17 s.0 15.0 924
29,400 1,660 60 980 58, 310
24,205 1,560 75 781 48,010
19,803 860 137 660 39,280
4,476 619 14 144 8,880
221.0 i2 5.0 7.13 438
9,604 1,140 10 320 19,080
Water yoar 1940-41.cccericeeccnnccnaacane 95,923 1,660 5.0 263 190, 300

# Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of record for station at Ross.

Note.~ Stage-discharge relation affected by ice Nov. 10 to Apr. 12, Backwater from aquatic vege-
tat¥on June 1 to July 15, July 24 to Sept. 4, Sept. 21-30; discharge computed on the basis of
weather records, gage-helght record, seven dlscharge measurements, and engineers' notes.
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Roseau River at international boundary, near Caribou, Minn.

Locatlon.- Water-stage recorder, lat. 48°59'57", long. 96°30'20" near center of sec. 29,
R ., R. 45 W., 400 feet upstream from last international-boundary crossing and
3 miles northwest of Caribou. Datum of gage is 1,002.59 feet above mean sea level,
adjustment of 1928 of Geodetic Survey of Canada. Gage readings have been reduced to
elevation above mean sea level.

Records avallable.- May 1933 to September 1941 (incomplets).

Extremes.- Maximum elevation recorded during year, 1,006.55 feet Apr. 26-28; minimum
Tecorded, 1,002.47 feet Aug. 14-17.
1933-41: Maximum elevation recorded, 1,006.79 feet Apr. 20, 1936, affected by ice;
minimum recorded, 1,001.97 feet Aug. 14, 1933.

Elevatlon, in feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug, Sept.
1 - 3.83 6.48 3.44 4.76 2.69 2.83
2 - 3.72 8.46 3.55 4.51 2.87 2.60
3 - - 6.42 3.69 4.27 2.685 2.87
4 - - 8.37 3.7 4.07 2.63 2.85
5 - - 6.33 3.79 3.89 2.60 2.88
6 - - 6.31 3.86 3.73 2.57 2.87
7 - 4.11 6.18 4.39 3.85 2.56 2.87
8 - 4,63 6.11 4.78 3.66 2.53 2.99
9 - 5.10 6.07 4.87 3.73 2.52 3.11

10 - 5.03 8.02 4.91 3.73 2.52 3.15
11 - 5.31 5.94 5.00 3.67 2.51 3.17
12 - 5.49 5.856 5.13 3.59 2.49 3.17
13 - 5.46 5.73 5.16 3.49 2.48 3.17
14 - 5.61 5.60 5.16 3.40 2.47 3.168
15 - 5.72 5.44 5.17 3.31 2.48 3.16
16 - 5.83 5.24 5.19 3.25 2.48 3.19
17 2.48 - 5.97 4.97 5.20 3.18 2.50 3.20
is - 6.10 4.67 5.23 3.16 2.56 3.17
19 - 6.16 4.40 5.31 3.13 2.55 3.22
20 - 6.25 4.18 5.45 3.07 2.53 3.36
21 - 6.31 4.00 5.43 3.03 2.52 3.85
22 - 6.43 3.84 5.41 3.00 2.51 4.18
23 - 6.49 3.87 5.40 2.968 2.560 4.44
24 - 6.51 3.51 5.37 2.94 2.53 5.44
25 - 6.53 3.40 5.31 2.91 5.68 5.87
26 - 6.54 3.33 5.27 2.88 2.59 5.84
27 - 6,55 3.24 5.22 2.86 2.59 6.00
28 - 6.54 3,24 5.14 2.81 2.80 6.05
29 2.81 6.50 3.22 5.05 2.79 2.59 8.07
30 2.89 8.50 3.19 4.96 2.76 2.60 6.09
31 3.43 - 3.34 - 2.75 2.62 -

Note.- Add 1,000.00 feet to obtaln elevation above mesn sea level.
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South Fork of Roseau River near Malung, Minn.

Locatlion.- Staff gage, lat. 48°47', long. 95°44', in center of sec. 7, T. 161 N., R. 39
W., I mile northwest of Malung.

Dralnage area.- 312 square miles.

Records avalilable.- May 1911 to September 1914, July 1928 to'June 1938, October 1938 to
September 1041 (no winter records in some years).

Extremes .- Maximum discharge observed during year, 1,890 second-feet Apr. 8 (discharge
measurement); maximum gage helght, 17.42 feet Apr. 9 (affected by backwater from
Roseau Rlver, from graph based on gage readings; no flow on many days. .

1911-14, 1928-38, 1939-41: Maximum discharge observed, that of Apr. 8, 1941; maxi-
mum gage height, that of Apr. 9, 1941; no flow at times.

Remarks.- Records good except those affected by backwater from aquatlic growth, wh ch are
Talr, and those affected by backwater from lce, beaver dams, or from the Roseau River,
which are poor. Gage read once dally.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 [} 24 0 44 1.7 11 0,2 ]
2 [¢] 46 bl1.0| 38 1.7 11 0 4]
3 0 55 b5. 4 40 1.5 16 0 0
4 0 50 *b34 38 1.3 22 o} 2
5 [¢] 75 b190 35 1.6 23 0 .1
6 0 60 450 31 2.2 24 0 .1
7 0 55 el,200 47 5.6 29 0
8 0 60 #e1,700 49 106 27 0 .2
9 4] 55 el, 500 49 200 29 0 .2
10 0 2 *e1, 200 42 225 29 0 .2
11 0 - 1,000 35 250 27 0 .2
12 [} - 8900 29 340 17 0 .2
13 0 - 800 26 462 13 0 .1
14 0 - e700 22 489 17 0 .1
15 0 - 8600 1s 471 7.6 0 .1
16 0 - 8550 17 399 4.8 0 .5
17 [} - e500 16 291 3.8 0 -5
18 0 - 0480 14 217 3.2 .1 -3
19 0 - 8400 11 129 2.7 0 .3
20 0 - e300 7.8| 105 2.3 0 3
21 0 - e240 5.6 s0 1.8 0 1.9
22 0 - 8200 4.0 59 2.6 0 2.4
23 0 - 177 2.8 49 1.7 0 13
24 0 - 137 1.9 35 1.3 .1 62
25 0 - 129 1.0 33 .9 ) 112
26 0 - 97 1.0 22 7 0 165
27 0 - 76 1.3 156 0 160
28 -3 - 62 1.2 13 -6 0 150
29 3.8 - 54 1.3 13 .3 0 135
30 5.0 - a7 1.4 12 -3 0 122
31 10 - - 1.7 - .2 o -
Second~ Run~-off in
Month foot-days Maximum Minimum Mean acre~feet
0CtObOT et casecrosecsosasscncsonscscnnsaces 18.1 10 0 0.62 37.9
November 1-9 4s0 - - 53.3 952
December. . - - - - -
Calendar year D - - - - -
JaNUAL Y. eeironnresersorancncrnrenrsencces - - - - -
February. - - - - -
March... - - - - -
April... 14,069.4 1,800 ] 469 27,890
MaYesono .0 49 1.0 20.4 1,250
Juneee.. 4,030.6 4389 1.3 134 7,990
July... 330.2 29 .2 10.7 655
August.. .4 .2 0 .01 .8
Septembe: eresesacesrereriesvesseransen 926.7 165 4] 30.9 1,840
Water year ceesrseasasesesrsenens - - - - -

* Winter discharge measurement made on this day.

b Stage-discharge relatlon affected by ice,

© Backwater from Roseau River ; discharge computed on basis of records for Roseau River near Malung.

Note.- Backwater from beaver dam Oct. 28 to Nov. 9, May 1S to June 12; discharge computed on basls
of"two discharge measurements, gage helghts, one estimate of low flow, weather records and records
for nearby stationa. Backwater from aquatic vegetation July 17 to Sept. 27; discharge computed on
basis of three discharge measurements, one estimate of low Ilow, gage heights, and wéather records.
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Mud Creek near Sprague, Manitoba
(International gaging station)
Location.- Water-stage recorder, lat. 48°59'33", long. 95°39'43", in 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 mouth, and 14 miles northeast of Roseau, Minn. Datum
011: gage 1s 1,038.4 feet above mean sea level, adjustment of 1928 of Geodetic Survey
of Canada.

Drainage area.- 168 square miles.
Records available.- September 1928 to September 1941 (incomplete).

Extremes.- Maximum discharge during year, 1,880 second-feet Sept. 26; (gage helght, 14.83
€ety, from rating curve extended above 860 second-feet; minimum daily discharge, 0.6
second-feet Oct. 2; minimum gage height, 0.67 foot Oct. 2, affected by debris on
control.
1928-41: Maximum discharge, that of Sept. 26, 1941; no flow Aug. 8-10, 1934, several
days in August and September 1936, July 30 to Aug. 7, 1939.

Remarks.- Records good except those for periods of ice effect or backwater from debris
and those below 5 second-feet, which are fair.

Cooseration.- This station 1s one of the international gaging stations maintalned by the
mited States under agreement with Canada,

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 0.7 9.2 4.4 2.4 2.0 1.0 3.4 86 o7 15 1.7 2.1
2 .6 12 4.4 2.2 2.0 1.2 6.5 82 109 13 1.6 2.0
3 N 10 4.4 2.0 2.0 1.2 all 77 109 11 1.7 2.5
4 2.1 10 4.4 1.9 2.0 1.2 a22 74 106 9.1 1.7 5.8
5 3.7 15 4.2 1.8 2.0 1.0] a36 70 91 8.9 1.5 9.1
6 3.4 14 4.2 1.7 1.9 -9 ab% 89 109 23 1.4 13
7 2.8 14 4.0 1.7 1.8 .9 140 84 287 74 1.2 14
8 2.3 12 4.0 1.e 1.6 1.0| 240 77 386 58 1.1 16
9 2.1 10 2.8 1.8 #1.6 1.2 | #280 70 330 46 .9 20
10 1.9 9.0 2.4 #1.9 1.6 1.2 300 62 320 37 -8 22
11 1.6 8.5 #2.4 1.9 1.e 1.3 300 52 351 25 .8 22
12 1.5 7.6 2.2 2.0 1.9 1.4 374 44 410 16 .8 22
13 1.5 7.0 1.8 2.0 2.0 1.4| 398 39 398 12 .8 18
14 1.2 6.5 1.e 1.9 2.0 1.56| 386 35 320 9.2 .8 17
15 1.0 6.5 1.8 2.0 1.9 1.8 386 33 266 7.8 .7 16
16 1.0 7.0 1.7 2.0 1.9 1.6 351 30 212 6.8 -6 38
17 1.0 7.5 1.4 1.9 1.8 1.6 | 310 28 173 6.6 .7 64
18 .7 7.5 1.4 1.7 1.4 1.4 274 26 133 5.2 1.1 62
19 1.0 8.0 1.6 1.7 1.0 *1.2 | 8237 22 105 7.3 1.5 68
20 1.2 8.0 1.7 1.8 .8 l.2| 212 18 105 6.4 1.4 80
21 1.2 7.5 1.8 1.9 .8 1.2 178 16 113 5.6 1.1 278
22 1.2 7.5 1.9 1.9 -9 1.3 163 13 91 4,7 .8 548
23 1.2 7.0 2.0 1.7 1.0 1.4 163 11 76 4.3 «8 1,240
24 1.3 6.5 2.2 1.6 1.0 1.5 148 9.5 58 4.0 1.4 1,430
25 1.3 5.5 2.6 1.5 1.1 1.8 138 8.4 42 3.6 2.9 p,690
26 1.3 5.0 2.6 1.4 1.2 1.6 125 7.3 32 3.1 2.3 [1,850
27 1.4 4.8 2.6 1.4 1.1 1.7 113 6.4 24 2.8 1.7 (1,620
28 2.0 4.8 2.4 1.4 1.0 1.9 106 8.2 17 2.6 1.6 1,310
29 8.7 4.8 2.4 1.4 - 2.0 95 2.0 14 2.2 1.9 1,100
30 7.6 4.6 2.4 1.6 - 2.2 89 9.5 14 2.0 1.9 909
31 6.3 - 2.4 1.9 - 2.6 - 38 - 1.8 2.0 -

Second~ Lorum 1o Run-off in

Yonth foot-days Max ¥in ¥ean acre-feet

OCbODe e e eteecreerecsvtctersssccssvasanss 66.4 8.7 0.6 2.11 130
tesensssranne 247.2 15 4.6 8.24 490

DOCOMDOT . + s svesrsssnnesasonnsracssocnnses 82.3 4.4 1.4 2.65 163
Calendar year B R R - - - - -
JBNUAL T« essesvorooracscossnsnsssacssasanns 55.8 2.4 1.4 1.80 111

February...... 43.1 2.0 .8 1.54 85
March.... 44.0 2.6 -9 1.42 87
April..., 5,638.9 398 3.4 188 11,180
May.... 1,228.3 89 6.4 39.6 , 44
JunGee.ss 4,897 410 14 163 9,710
Jul¥easaeos 436.9 74 1.8 14.1 887

August.e... . 41.2 2.9 6 1.33 82

BOPLemMbEr. s etvateesssorsesrscsnvssrsnsnnes| 12,675.5 1,850 2.0 419 24,940
Water year 1940-41 ..cceerrrecncsonnacons 25,366.6 1,850 .6 69.5 60, 285

Peak discharge.~ June 8 (6 a.m.) 436 sec.-ft.; June 12 (4 a.m.) 449 sec.-ft.; July 7 (12 a.m. to
1 p.m.] 78 sec.-It.; Sept. 26 (10:30 a.m.) 1,880 sec.-ft.

# Winter dilscharge measurement mede on this day.

a No gage-height record; discharge computed on basis of records for Pine Creek near Pine Creek.

Note.- Stage-discharge relaticn affected by ice Nov. 9 to Apr. 2, Apr. 7-11l. Backwater from
debris Oct. 1-28; discharge computed on basls of two dlscharge measurements, gage helghts, weather
records, and ‘engineers' notes.
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Pine Creek near Pine Creek, Minn.
(International gaging station)

Location.- Water-stage recorder, lat. 48°39'35", long. 95°55'04", in SWiSwi sec. 26, T.
164 N., R. 41 W., half a mile south of international boundary, 2 miles northeast of
village of Pine Creek, and 6 miles upstream from Roseau River. Datum of gage 1is
1,038.42 feet above mean sea level, adjustment of 1828 of Geodetlc Survey of Canada.

Drainage area.- 73.1 square miles.
Records available.- August 192S to September 1941 (winter records incomplete).

Extremes.- Maximum discharge durlng year, 860 second-feet Sept. 25 (gage height, 9.79
Teet), from rating curve extended above 450 second-feet; minimum, 3.3 second-feet
July 30, 31 (gage height, 1.09 feet).

1928-41: Maximum discharge, that of Sept. 25, 1941; minimum not determined.

Remarks.- Records good except those for periods of ice effect or no gage-helght record,
WHICh are poor.

Cooperation.- This station 1s one of the international gaging stations maintained by the
mite tes under agreement with Canada.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 7.2 37 13 11 8.0 5.0 13 30 43 12 3.6 9.8
2 7.2 48 13 9.5 8.0 5.0 1s 29 49 9.4 3.8 9.5
3 7.2 47 13 5.5 6.0 5.0 22 25 49 7-€ 4.8 9.2
4 8.0 45 13 7.0 8.5 4.6 34 2 47 7.0 5.2 21
5 13 47 12 8.5 7.0 4.2 46 29 37 8.7 4.4 39
8 18 48 1z 6.5 *7,0 4.2 65 34 38 11 3.8 46
7 14 40 11 6.0 8.5 4.4 150 36 76 15 3.8 49
(-] 11 35 11 6.0 6.0 4.8 #220 35 83 13 3.8 41
9 10 32 8.0 6.0 5.5 4.8 260 33 99 11 3.8 35

10 9.2 25 #7.0 8.0 5.5 5.0 240 30 115 13 3.9 37
11 6.4 28 7.0 #6.0 5.8 5.5 220 27 112 11 4.3 32
12 8.4 24 "7.0 8.0 5.5 6.0 200 24 95 9.0 4.4 27
13 8.2 22 7.0 6.0 5.5 8.0 170 23 79 7.4 4.1 23
14 5.2 20 8.0 5.5 5.6 6.5 140 21 65 6.5 3.9 22
15 8.2 20 5.5 5.5 5.5 7.8 136 20 45 6.1 3.9 21
18 5.0 22 5.5 5.5 5.0 7.5 1256 20 30 5.9 4.1 28
4 7.4 22 6.0 5.5 5.0 7.5 105 19 22 6.3 4.1 44
18 7.4 22 5.0 5.5 4.6 7.0 92 17 18 8.2 8.7 45
19 7.4 24 5.5 5.5 4.0 #7.0 79 16 19 8.7 5.8 39
20 7.4 24 6.0 5.0 3.6 7.5 66 14 34 6.7 6.8 44
21 7.6 22 6.0 5.0 3.6 7.5 87 13 49 5.7 6.1] 170
22 7.4 22 7.0 5.0 4.0 7.6 52 12 46 5.1 6.9 620
23 7.2 20 7.0 5.0 4.8 7.5 51 11 40 4.6 5.7 605
24 7.2 20 7.5 4.8 4.6 7.5 47 11 24 4.5 6.6 645
25 7.2 17 8.5 5.0 5.0 7.5 42 9.9 16 4.4 12 810
28 7.6 16 8.5 5.0 6.5 8.0 38 10 12 4.2 12 686
27 7.2 15 10 5.0 5.6 8.0 34 10 10 4.0 9.0 545
28 8.0 15 10 5.0 5.0 8.5 30 12 8.2 3.8 7.8 350
29 22 15 10 5.0 - 8.6 29 14 8.0 3.7 8.2 221
30 34 14 11 5.5 - 9.5 29 14 11 3.5 9.3 189
31 34 - 11 5.5 - 10 - 22 - 3.5 9.3 -
Second- Run-off in
Month foot-days Maximum Minimum Mean acre-feet
0CtODeTrs e ssosscavonssssosucsascsesssonsens 330.2 34 7.2 10.7 855
November 807 48 14 26.9 1,800
DeCenmbers cvasvsoovsrscrcrososssnsvoraonasn 270 13 5.0 8.71 536
Calendar year eecestcctvcorsansanaas - - - - -
JBIUBTTeeervorsovesracrnarercrcanensnansse 184.8 11 4.8 5.96 367
February 149.5 7.0 3.6 5.34 297
Marcheoe.. 204.e 10 4.2 6.61 406
ApPilesecses 2,812 260 13 93.7 5,680
Mayecesenane . 661.9 36 9.9 21.0 1,290
JUNBsececssnens 1,380.2 115 5.0 46.0 2,740
225.8 15 3.6 7.38 454
.. e 183.5 12 5.6 5.92 364
Septembereisessscecesroccssscsssvsassacnos 5,471.8 810 9.2 182 10,850
Water year 19040=41 covuvrervenrccenaneane 12,674.5 810 3.6 34.7 25,139

# Winter discharge measurement made on this day.

Note.~ Stage-discharge relation affected by ice Nov. 10 to Apr. 14 (no gage-helght record Wov. 10
to Dec. 9, Jan. 9, 10, Feb. 18-28, Mar. 11-18; discharge computed on basis of record for Mud Creek
near Sprague). Backwater from aquatlic vegetatlon or debris on control Oct. 1 to Nov. 9, Apr. 24
to May 5, Sept. 4-20; discharge computed on basis of six discharge measurements, gage helghts,
and engineers! notes.
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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
sec. 33, T. 164 N., R. 87 W., 16 miles northwest of Sherwood and three-quarters
of a mile south of international boundary. Concrete control installed Aug. 26, 1941.
Drainage area.- 9,570 square miles.
Records available.- March 1930 to September 1941.
Extremes.- Maximum dlscharge observed during year, 1,030 second-feet (discharge measure-
ment] Apr. 14; maximum gage height, 9.70 feet, Apr. 14; no flow for several months.
1930-41: Maximum discharge, 2,480 second-feet, Mar. 28, 1939 (gage height, 19.08
feet, affected by 1ce); no rlow for periods in each year.
Flood of 1927 reached a stage of about 22 feet.

Remarks.- Records gocd except those for periods of ice effect or shifting control and
tHose below 5 second-feet, which are falr.

Cooperation.~ This 1s one of the international gaglng statlons maintained by the United
ates under agreement with Canada.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 [ b36 £172 38| 25 6.2 1.9
2 0 bl6 £166 36 =21 4.8 1.8
3 o #b24|  £194 35 20 4.8 1.8
4 0 300 £177 38 19 6.6 3.0
5 0 b420|  £155 42| =20 8.1 3.7
6 o #b440 £140 47 18 11 2.4
7 0 420 136 41 18 10 2.2
8 0 320 125 36| 18 9.0 2.0
9 0 #b240 125 35| 16 7.6 1.7

10 0 200 135 a 16 6.6 1.5
11 o 1320 135 56 14 5.2 1.3
12 0 b700 130 58 12 4.5 1.3
13 0 900 118 50 11 3.7 1.1
14 0 *1,020 28 52 10 3.3 1.0
15 0 83 87 9.8 3.0 .9
16 0 818 75 56 9.8 3.0 .9
17 0 727 64 50 9.4 3.0 .8
18 o 716 60 60 9.4 2.5 .7
19 [ 703 59 69 9.4 1.8 .6
20 . 0 619 71 58 8.5 1.4 6
21 0 523 80 56 7.7 1.3 .5
22 0 441 77 47 7.3 1.1 .5
28 0 364 69 36 6.2 1.3 .6
24 0 331 65 34 5.5 1.3 .8
25 0 287 65 31 4.8 1.3 .9
26 0 265 62 27 5.2 1.5 1.2
27 £0 258 58 26 5.5 1. 1.3
28 [ 216 57 29 6.6 1.3 1.2
29 0 199 54 35 6.6 1.4 1.0
30 bs.0] 182 52 28 6.2 1.8 .9

a1 %b22 - n - 6.6 1.9 -
Second- Run-off in

‘ Month foot-days Maxisum Minimum Mean acre-feet
0 0 0 0 0
0 0 o 0 0
DeCOMbET e st rassseasssrrassnsrrsasrncecsan 4] o o] ) [s]
Calendar year 1940.......c.cvmeueennna .. 948.6 75 [} 2.59 1,880
JATUALT e ¢ s svseencansoarsnsncacosssnsasanen 0 0 0 0 0
February.c.eees. 0 0 0 [} 0
29.0 24 0 0.04 68
12,960 1,020 16 432 25,710
3,103 194 47 100 6,150
1,306 69 26 43.5 2,590
362.5 25 4.8 11.7 719
121.2 11 1.1 3.91 240
e PLemMDEr et taetsosetterecianvasncnrnonsnns 40,1 3.7 .5 1.34 80
Water year 1040-dlcesesereucencnonsernes 17,921.8{ 1,020 o 49.1 35,550

#* Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

f Computed on basis of partly estimated gage-helght record.
Note.- Shifting-control method used Aug. 7-26.
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Lake Darling near Foxholm, N. Dak.

Location.- Staff gage, lat. 48°27', long. 101°35', in NE{NE} sec. 1, T. 167 N., R. 85
., on control dam of Lake Darling, reservoir of Fish and Wildlife Service, on Souris
River, about 6 miles north of Foxholm. Datum of gage 1s 1,577.00 feet above mean sea
level (Fish and Wildlife Service reference mark).

Records available.-~ April 1937 to September 1941.

Extremes.- Maximum gage height observed during year, 10.44 feet June 21; minimum observed,
5.30 feet June 21.
1938-41: Maximum gage telght observed, 13.32 feet, Apr. 11, 1939; minimum observed,
1.53 feet Mar. 1, 1938.

Remarks.- Reservolr is formed by concrete dam; storage began In April 1936; dam completed
n July 1936. Capacity, 126,500 acre-feet between gage heights 0.0 foot (sill of con-
trol gates) and 23.0 feet (top of 2-foot flash boarﬁs%. Dear storage, 3,500 acre-feet.
Water is used during periods of low flow at wildlife refuges downstream. QGage read
once or twice weekly except for periods when lake was frozen, when only occasional
readings were made.

Cooperatlon.- Gage-height record furnished by Fish and wildlife Service.

Monthly gage helght and contents, water year October 1940 to September 1941

Month Gage helght Contents Cbagi:d;g :g:g;nta
{feet} {acre-reet) (acre-feet)

8epbe30icarcecrcrrccensnnes €.08 18,20Q -
OCte Blecevassanacossoranes 5.64 16,900 ~1,300
Nove 30e.cencecicsncionncas ©5.89 17,700 +800
DeCe Blovearsenavsosansnne eb.76 17,200 ~500

Calendar year 1940..,.... - - -11,700
Jan. 65.59 16,800 -400
Feb. e5.45 16,400 -400
Mar. 5.30 15,900 -500
Apr. e9.10 27,400 +11,500
May 9.94 30,800 +3,400
June el0.40 32,600 +1,800
July el0.14 31,600 -1,000
Aug. . €9.80 30,200 -1,400
Sept. 20, e9.87 30,500 +300

Water year 1940-4l.c....0 - - +12,300

e Computed on basls of occasional figures of dally gage height.
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Souris River near Foxholm, N. Dak.

Location.- Water-stage recorder and.artificial control, lat. 48°22', long. 101°30', in
%% sec. 34, T. 157 N., R. 84 W., 3 miles east of Foxholm. Gage used prior to
November 1905 at same site.

Drainage area.- 10,100 square miles.
Records available.- June 1904 to November 1905, April 1937 to September 1941,

Extremes. Maximum discharge during year, 486 second-feet Apr. 19; maximum gage height,
N eet Apr. 9, affected by ice; no flow at times during year.
1904-5, 1937-41: Maximum discharge, 663 second-feet Apr. 17, 1939; maximum gage
height, 8.92 feet, Apr. 17, 1939; no flow at times.

Remarks.- Records good except those below 2 second-feet, which are poor. Flow completely

Tegulated by Lake Darling and several smaller reservoirs having a total storage
capacity of 120,080 acre-feet.

Correction.- The maximum daily discharge for the water year 1939-40 1s 497 second-feet,
BSuperseding figure published in error in Water-Supply Paper 895.

Discharge, in second-feet, water year Ootober 1940 to September 1941

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.4 20.4 0.1 0 0.1 3.7 0.4 1.5 1.1 0.4
2 1.4 a.4 | 0 0 3.7 .4 1.7 1.1 .3
3 1.4 .4 [ 0 3.7 o4 1.8 1.3 .4
4 1.6 .4 0 [ 3.2 .4 1.7 1.4 .6
5 1.4 .4 0 0 3.7 .6 1.8 1.3 .3
6 1.4 .4 0 32 4.4 1.0 1.7 1.4 [
7 1.4 .3 0 #60 4.4 -6 1.5 1.3 ]
8 1.4 .3 0 104 2.0 .1 1.3 1.3 .3
9 1.4 .3 0 #220 2.1 .3 1.0 1.4 0
10 1.8 .3 0 #260 2.1 1.0 1.0 1.8 0
11 1.8 .3 0 |#320 2.1 -7 . 1.7 [
12 2.0 .1 0 *320 2.1 .4 -8 1.5 0
13 2.0 .1 3 #340 2.1 .3 . 8.3 0
14 2.2 <1 0 345 2.1 .1 o7 14 ]
15 2.2 .1 [ 364 2.1 [ .7 13 0
16 2.2 a( a [ 400 2.1 .3 .8 8.8 0
17 212 Bt 0 429 1.8 o4 -7 1.3 [
18 1.2 .2 [ 458 1.8 .7 7 .6 0
19 .7 .2 0 353 1.5 .8 .6 .3 [}
20 .6 .2 5} 7.0 1.0 .7 .6 5 [
21 .6 .1 0 3.7 .e 7 4 .3 .3
22 .6 .1 0 4.4 .8 .7 .4 .3 .1
23 .5 .1 0 3.7 4 1.0 o4 .3 .1
24 .4 -1 a.2 3.7 .3 1.0 .6 .4 .3
25 .3 5y a.4 3,7 .3 1.3 .6 .4 a
26 .3 .1 .6 4.4 .4 1.3 .7 .1 0
27 .3 .1 .3 4.4 .4 1.3 .7 .1 0
28 8.3 .1 .3 3.7 .6 1.7 .7 .1 0
29 8.3 1 .4 3.7 .4 1.4 .7 .1 0
30 a.3 B! .1 3.7 .4 1.3 .8 .3 0
31 a.3 - .1 - .6 - 1.0 .4 -

Second- Run-off in
Month foot-days Maximum Minimun Mean acre-feet
O0tODOr: t v eraerasennerarncnssasacsnacnsren 45.7 12 0.3 1.47 21
November... vee 6.1 .4 .1 «20 12
DOCOIMDE e+ v caentssresssrersasnsenssnsansas 3.1 - - .10 6.1
Calendar year 1940ic..sceevesovsnsssasas 6,079.5 246 0 16.6 12,070
JAOURLY . tesvancocassnsscsosatasnsssanetnee o] [} o] ] 0
0 [ [} 4 0

2.4 -6 [ .08 4.8
4,051.2 458 o 136 8,040
56.9 .4 ] 1.84 113
21.3 1.7 0 .71 42
29.1 1.e o4 .94 58
65.8 14 By 2,12 131

SEPLembOrs e urrentasroasvansirsasnnansinen 3.2 .6 0 .11 6.3
Water year 1940=4lececcccecacsasvouosaans 4,2684.8 458 0 11.7 8,600

# Wiinter discharge measurement made on this day.

a No gage-helght record; discharge computed on basis of weather records and engineers' notes.

Note,~ Backwater from debris on control June 24 to Aug. 12, Aug. 20 to Sept. 30; discharge com-
puted on basis of ome discharge measurement, four field estimates, and gage heights. Stage-
discharge relation affected by ice Nov. 9 to Dec. 31, Mar. 26 to Apr. 13 (no gage-height record
Dec. 2-31, Mar. 24, 25).
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Sourls River above Minot, N. Dak.

Location.- Water-stage recorder and concrete control, lat. 48°14'45" long. 101°22'15", -
near center of sec. 17, T. 155 N., R. 83 W., 3% miles west of Minot. Datum of gage
1s 1,545.75 feet above mean sea level, datum of 1929.

Drainage area.- 11,300 square miles.
Recoi%s avallable.- May 1903 to March 1924, April 1927 to September 1928 and October

O September 1934 at site at Minot, 10 miles downstream, and October 1934 to
September 1941 at present site in reports of Geological Survey. May 1903 to September
1930 in reports of State engineer. Records equivalent except those for periods of low

;}gvgé when considerable industrial and sanitary waste enters river between the two

Average discha{ge.—dfﬁ gears c(119}3411), 113 second-feet.
Xtremes. - mum discharge during year, 480 second-feet Apr. 19 e height, 6.2
Teet]; no flow during several mgnths. i (eeg gt !
1903-24, 1927-28, 1929-41: . Maximum discharge, 12,000 second-feet Apr. 20, 1904
(gage height, 21.9 Teet, at site at Minot), from rating curve extended above 8,100
second-feet; no flow at times in February 1930, and in each year of period 1934-11.
Maximum stage known at present site, about 23 feet in April 1904.
Rem:rx;ks.— Records good except those below 3 second-feet, which are poor. Flow of Souris

es Lacs Rivers completely regulated by U. S. Fish and Wildlife Service dams
above station.

Rating table, water year 1940-41, except perlods of ice effect and of backwater from
debris on control (gage helght, in feet, and discharge, 1ln second-feet)

4.0 [} 4.4 27 4.8 94 5.6 300
4.1 5 4.5 40 5.0 137 5.8 368
4.2 5.1 4.6 56 5.2 154 6.0 428
4.3 15 4.7 T4 5.4 238 6.2 480

Discharge, Iin second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 a0.1 1] bl.0 4.3 0.7 8.8 o] 1.0
2 a.1 . [e] b2.0 4.3 1.0 aS.0 0 5
3 a.1 a b27 13 3.0 86.0 o o7
4 a.1 0 bl9 9.9 2.4 a5.0 o 3.0
5 a.1 0 bl4 7.8 1.6 a4.0 o] 1.6
] a.l 0 bl13 6.8 2.0 a3.0 (o] o7
7 a.l o #b11 5.9 1.3 2.4 0 1.9
8 a.l o bieg 5.1 45 5.6 a0 2.4
9 a.l ] e 3.0 50 1.6 a0 _ 1.6

10 [} 0 b252 3.6 39 1.3 8.6 1.0
11 o] o #344 3.6 27 1.0 2.4 Cs4
12 a.l o] b351 3.0 19 5 8.2 c.2
13 o] o 368 3.4 11 3 a.4 c.l
14 0 o] #3654 3.6 ia .4 8.2 c.l
15 0 0 358 3.0 16 .7 a.1 cel
16 a.l o] 374 3.0 12 1.3 a.l cel
17 a.l 0 414 3.0 11 1.0 2.0 cel
18 a.l [} 441 2.4 11 .4 a2.0 c.l
19 0 o] 467 2.4 12 .3 al.0 c.l
20 o (o) 274 2.0 16 .1 al.0 c.2
21 o] 0o 48 1.3 13 .1 a.8 1.6
22 a.l 0 15 «5 48 .1 a.6 2.4
23 ] 0 7.8 5 84 Q .4 3.0
24 o] 0 4.3 5 48 0 2 3.6
25 0. o 3.0 5 27 0 «5 2.0
26 4 b,1 5.1 4 19 0 5 1.8
27 ] b.l 5.6 1.0 S.8 0 5 2.0
28 ] b.1 3.6 1.3 6.8 0 .5 2.0
29 1] b.2 4.3 1.0 9.9 0 5 2.0
30 [} ' b.2 4.3 1.3 9.9 4 1.0 2.0
31 0 . b.2 - 1.0 - 0 1.3 -
- Run-off in
Month fgg:g‘;iys Maximum | Minimum Mean | MTTOLL
OCtODOr e rsasvscevonsratesanassevsassanes 1.4 0.1 0 0.05 2.8
November. creee 1] [} 0 o 0
DOCOmMbOr. s cssesvesasercesrscnserrareccaras 1] [} 0 o 0
Calendar year 1940..cceccecsvessavcerssse 5,753.2 280 ] 15.7 11,410
JANUAT s cecsretcoesstssoasesoncncsssvanses o 0 o o] o
February. [} 0 [ o
Marcheeecocoesn .9 .2 0 .03 1.8
Aprllesecsaanas 4,273.0 467 1.0 142 8,480
MaYeroaransn 101.4 13 -4 3.27
569.4 84 .7 19.0 1,130
49.9 8.8 o] 1.61 99
14.8 2.0 [ .48 29
September.scoiictitniietieceniacscacssnones 37.2 3.6 W1 1.24 74
Water year 1940-41l..cccsceesscccovsenscse 5,048.0 467 0 13.8 10,020

# Winter dlscharge measurement made on this day.

e No gage-helght record; dlscharge estimated.

b Stage-dlscharge relation affected by lce.

¢ Backwater from debris on control; dlscharge computed on basls of one discharge meesurement and
gage helghts,
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Souris River near Verendrye, N. Dak.

Location.- Water-stage recorder, lat. 48°09', long. 100°44', in NWiSW% sec. 17, T. 154
., K. 78 W., 3 miles northeast of Verendrye, 4 miles downstream from former site,
and 7z miles southwest of mouth of Wintering River.

Drainage area.- 12,200 square miles.

Records available.- February to June 1933 (gage heights only), April 1937 to September
WInter records incomplete).

Extremes.- Maximum discharge during year, 426 second-feet Apr. 22 (gage height, 5.44
eet): minimum recorded, (.7 second-foot Apr. 13-22.
1957-41: Maximum discharge, 1,260 second-feet Mar. 30, 1939; minimum recorded,
0.3 secocnd-foot Aug. 11-19, 1937, Oct. 10-21, 1939.

Remarks.- Records pood 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 U. S. Fish and Wildlife Service dams on Souris and

Des Lacs Rivers.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.0 1.2 2.8 2.5 100 14 9.8 24 1.5 1.0
2 2.0 1.2 2.8 #2.4 100 15 9.2 22 1.3 .8
3 2.0 1.2 €5 25 8.8 24 1.1 1.3
4 2.0 1.2 1.0 32 37 8.8 18 .8 1.6
5 2.0 1.4 ‘ 28 69 9.8 14 .8 2.2
6 2.0 1.6 30 73 10 12 .8 44
7 2.0 1.6 27 52 11 10 .8 90
8 2.0 1.4 1.0 234 42 11 12 .8 70
9 2.0 1.4 1.0 23 34 12 22 7 44
10 2.0 1.2 1.0 23 30 16 46 -8 28
11 2.0 2.0 54 24 21 38 .8 22
12 2.0 1.0 2.0 50| 20 35 26 .8{ 15
13 2.0 2.8 2563 18 74 22 7 13
14 2.0 2.4 330 16 63 15 A 11
15 2.0 1.0 1.0 330 16 47 12 o7 10
16 1.8 1.0 330 16 35 10 o7 18
17 1.6 1.01» 2.5 2.0 318 15 28 8.0 o7 13
18 l.4 1.0 318 15 21 6.5 .7 10
19 1.2 1.1 330 15 20 6.0 .7 9.5
20 1.2 1.1 1.0 342 15 20 6.0 .7 9.0
2L 1.1 1.2 375 15 20 5.5 .7 9.0
22 1.1 1.1 406 14 23 5.0 7 9.0
23 1.1 1.0 2556 12 35 4.4 .8 10
24 1.1 l.4 108 11 42 4.0 .8 11
256 1.1 2.0 1.1 69 9.8 31 3.8 -8 14
26 1.1 2.0 1.8 35 8.8 28 3.8 .8 16
27 1.2 2.0 4.4 24 7.9 60 3.6 .8 1a
28 1.2 2.4 8.0 20 8.4 55 3.2 .8 16
29 1.1 2.4 19 17 8.8 40 3.0 -8 16
30 1.1 #2.8 #48 14 9.8 32 3.2 1.0 15
31 1.2 - 70 - 10 - 1.6 1.0 -

Second—~ Run-off in
Month foot-days Max Imum Minimum Mean acre-feet

OCtODeresascosvsarrsosenucvasonosansacoasnes 49.6 2,0 1.1 1.60 98
NOVemDerccsesoooessovonsss . 41.9 2.8 - 1.40 83
Decenmber s -ssssoverssasssorens PR 78.1 - - 2.52 156

Calendar year cesaecsacassstacancene - - - - -

JANUBT e cvetvorousacssosacrvsosesoonnseonns 62.9 - - 2.03 126

February... - - - -
March.eseceooossssensns 181.5 70 - 5.85 360
April.iceevessosansrsnna 4,409 406 14 147 8,750
Maye.coooesonanonenne 876.5 3 7.9 21.8 1,340
JUN@.scocecesasee 836.4 74 8.8 27.9 1,660

394.6 46 1.6 12.7 783

. 26.6 1.6 W7 .83 51
September.ccos.aecess 543.4 920 .8 18.1 1,080
Water year - - - - -

% Winter discharge measurement made on thils day.
Note.- Stage-discharge relatlion affected by ice Nov. 10 to Mar. 31. No gage-helght record
Nov., 11-14, 28, 29, Dec. 3 to Jan. 1, Jan. 3-31, Mar. 1-7, 16-24; discharge estimated. Stage=~

dlscharge relatlon affected by backwater from aguatic vegetation, backwater from debris on control,

or by shifting control Oct. 1 to Nov. 9, Apr. 1-4, May 9-19, June 26 to Sept. 30; discharge computed

on*basls of four discharge measurements, gage helghts, weather records, and engineers' notes,
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Souris River near Towner, N. Dak.

Location.~ Water-stage recorder, lat. 48°18', long. 100°27', in NE} sec. 29, T. 156 N., R.
— 76 W., 4 miles southwest of Towner. Datum cf gage is 1,443.50 feet above mean sea
level, datum of 1929.

Dralnage area.- 13,090 square miles.

Records available.- March 1935 to July 1941 (discontinued; after September 1938, gage heights
—and discharge measurements only). March 1933 to September 1934 at site at Towner, 5 miles
downs tream.

Extremes.- Maximum discharge observed during period October to July, 215 second-feet May 8
gage height, 5.94 feet), result of discharge measurement; maximum gage height, 6.58
feet May 6; minimum recorded, 1.90 feet Oct, 2, 3. .
1933-41; Maximum discharge observed, 1,150 second-feet, Apr. 1, 1939 (gage height,
12.42 test), result of discharge measurement; no flow for several days in period June to
September 1934 and in 1937,

Remarks.- Water-stage recorder operated Oct. 1 to Dec. 2 and Apr. 4 to July 19. wWater
verted at Eaton Dam, about 5 miles upstream, for Irrigation. Flow regulated by Eaton
Dam and U. S. Fish and Wildlife Service dams on Souris and Des lacs Rivers. Records of
daily discharge not computed.

Discharge measurements, water year
October 1940 to September 1941

Gage height | Dlscharge

Date (i‘eat?h (sec.-ft.)

1940

Oct. 24 2.08 0,75

Dec. 2 2.11 .88

1941

Apr, 4 2.14 1.49
26 2.75 27.3

May 8 5.94 215
10 4.92 116

June § 2468 30.0

Gage height, in feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.91 2,00 2,07 - 2.71 2.62 3.01
2 1.90 2,00 2.08 - 2.91 2,53 2,92
3 1.90 2.01 - - 3.49 2.60 2,81
4 1.92 2,01 - 2.14| -4.86 2.860 2,71
5 1.91 2,02 - 2.12 6.23 2.66 2.68
6 1.91 2,02 - 2.14 6,53 2,75 2,83
7 1.98 2.03 - 2,21 6.30 2,78 2,60
8 1.98 2.031 - 2.32 6.12 2.75 2,61
9 1.95 2.04 - 2.35 5.86 2,71 2.61

10 1,93 2.07 - 2,32 4.99 2.72 2.62

11 1.94 2.10 - 2.57 4.47 2.90 2.68

12 1.93 2,10 - 2,43 3.55 2,99 2.89

13 1,92 2,08 - 2,13 3.35) 2.97 2,99

14 1.93| 2,05 - 2,06 3.61 3.08 2.92

15 1.91 2.12 - 2,03 3.38 3.29 2.86

16 1,98 2.2 - 2.01 3,16 3.31] 2,77

17 2,02 2,20 - 2.01 3.01 3.21 2.68

18 2.03 2,13 - 2,00 2.92 3.07 2,60

19 2,04 2.09) - 2,01 2,86 2.92 2,56

20 2,04 2.02 - 2,11 2,75 2,84 -

21 2,02 2.00 - 2.97 2.66 2.79 -

22 2.08| 1.97 - 2,93 2.61 2.77 -

23 2,07 1.98 - 2.65| 2,55 2.72 -

24 2,09 1.96 - 3,04 2.50 2.70 -

25 2,06 1.94 - 3.00 2.47 2,70 -

26 2,08 1.94 - 2,74 2.44| 2.79 -

27 2.07 1.93] - 2.66| 2.42) 2,79 -

28 2.06| 1.94] - 2.70] 2.41 2.79 -

29 2,03 2,00 - 2,87 2.41 2.90] -

30 2.00f 2,02 - 2,54 2.46 3.02 -
31 2.00| - - - 2,51 - -
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Sourls River near Bantry, N. Dak.

Location.- Water-stage recorder, lat. 48°30', long. 100°25', in SE} sec. 14, T. 1568 N.,
R. 76 W., 8 mlles east of Bantry.

Drainage area.- 13,400 square miles.
Records available.~ March 1937 to September 1941 (no winter records).

Extremes.- Maximum discharge during year, 459 second-feet May 7 (gage helght, 6.16
€et]; minimunm daily recorded, 0.3 second-foot Oct. 22-25.
1937-41: Maximum discharge, 866 second-feet Apr. 4, 1939; no flow at times in
most years.

Remarks.- Records good except those for periods of ice effect and backwater from debris
or aquatic vegetation, which are poor. Water diverted for irrigation at Eaton Dam
about 42 miles above statlon. Flow regulated by dams of the U. S. Fish and Wildlife
Service on Sourls and Des Lacs Rivers.

Discharge, in seccnd-feet, water yesar October 1940 to September 1941

Day| oOct. Nov. Dec. Jan, Feb. Mar. Apr. ¥ay Juns July Aug. Sept.
1 0.7 0.5 - 2.0 35 37 38 3.2 10
2 .7 .6 - 2,6 46 37 40 2.6 10
3 .8 .6 - 2.8 122 36 42 3.0 13
4 .8 7 - 3.2 186 35 42 3.8 16
5 ] .8 - 3.8 240 37 42 3.2 16
6 9 -8 - 4.4 378 37 40 2.0 17
7 .9 »8 - 6.5 447 37 36 1.5 17
8 1.0 .8 - #9,5 447 39 36 1.5 22
9 1.0 .8 = 12 435 42 32 1.0 28

10 1.0 .6 - 13 411 50 30 1.5 36
11 1.0 4 - 14 356 53 30 9 40
12 1.0 .4 - 20 303 50 23 1.7 44
13 .9 a.4 - 32 248 52 28 1.0 50
14 .8 4 - 42 199 56 30 1.0 48
15 .8 .4 - #40 186 58 36 1.2 46
16 .8 .4 - 26 172 61 36 1.0 46
17 . 4 - 20 168 71 36 1.0 42
18 .8 .4 - 16 168 73 34 9 40
19 .7 .4 - 12 163 74 30 1.0 38
20 .6 .4 - 11 154 71 24 1.0 38
21 4 4 - 10 13s 62 20 .8 36
22 3 .4 - 13 118 54 17 .8 34
23 3 .4 - 55 92 48 13 .8 32
24 .3 .4 - 60 78 43 11 .8 32
25 -3 -4 - 51 &8 39 10 6.0 32
26 o .4 - 52 59 36 9.0 6.5 32
27 o4 4 - 53 48 34 7.5 7.5 32
28 .4 .4 - 48 44 34 6.5 8.0 32
29 .4 4 - 42 42 36 5.0 8.5 32
30 .4 .4 #1.9 37 40 36 4.4 8.5 34
31 .5 - 1.9 - 39 - 4,2 10 -
Second- Run-off in
Month foot-days Maximum Minimum Mean acre-feet
21.0 1.0 0.3 0.88 42
Novenber.s.o...s 15.0 .8 .4 +50 30
DeCEmMbOr:. cctsatsersratrsvrrrrccrrsoatcanes - he - = -
Calendar year ehieastreaiesrarannsen - - - - -
JANUAT s sesetanccesencscasanversaonsnnanns - ~ - - -
Fabru:fvy. - - - - -
March.... - - - - -
713.6 60 2.0 23.8 1,420
5,630 447 35 11,170
1,428 74 34 47.6 2,830
797.6 42 4,2 25.7 1,580
92,0 10 -] 2,97 1
September. eesatecesssanseeteretsesttanes 945 50 10 31.5 1,870
Water year eecesssssseearasacrans - - - |- - -

% Winter discharge measurement made on this day.

8 No gage-helght record; discharge interpolated.

Note,- Stage-discharge relation affected by ice Nov, 10-30, Mar. 30 to Apr. 14. Beckwater from
aquatic vegetation or debris on control Oct. 1 to Nov. 9, Apr. 15-22, June 29 to 8Bept. 6, Sept. 8~
303 discharge computed on basis of nine discharge measurements, two fleld estimates, gage helghts,
and engineers' notes.
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Souris River near Westhope, N. Dak.

(International gaging station)

Location.- Water-stage recorder and concrete control, lat. 49°00', long. 100°57', in
CW3SEX sec. 30, T. 164 N., R. 79 W., 1,200 feet upstream from the International
Boundary and 1 mile downstream from U. S. Fish and Wildlife Service dam 357, and
7 miles northeast of Westhope.

Dralnage area.- 17,600 square miles.

Records available.- October 1937 to September 1941, July 1929 to September 1937 at
~ BIte 6% mI1é5 upstream.

Extremes.- Maximum discharge during year, 36 second-feet June 12; maximum gage height,
N eet Sept. 8 (affected by backwater); no flow during much of year.
1929~-41: Maximum discharge observed, 1,130 second-feet Mar. 31 to Apr. 2, 1930,
Apr. 19, 1933; maximum gage height observed, 7.25 feet, Apr. 19, 1933 (site and
datum then in use); no flow during several perlods,

Remarks.- Records fair. Flow of Souris and Des Lacs Rivers completely regulated by
. 5. Fish and Wildlife Service dams.

Cooperation.- This station is one of the international gaging stations maintained by
€ Uniteéd States under agreement with Canada.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,8 0.1 ) 0.1 a.3 7.8 11 17
2 .8 .1 o] .1 3 7.0 11 16
3 1.6 .1 0 .1 .4 7.0 10 19
4 2.4 .1 o .1 .4 7.0 10 21
5 .8 .1 Qo o1 .5 7.0 10 24
6 6 [} [} a.l .5 6.6 7.8 24
7 5 o 0 a.l 4 6.0 6.6 22
8 .6 0 0 a.l 3 7.3 S.4 25
9 .4 Q 0 a.l .2 9.0 9.0 25
10 .2 o o a.l 1.5 8.4 10 21
1 1.6 [} [+ a.l 2.0 7.8 9.0 21
12 12 0 0 a.l 24 7.0 9.0 21
13 14 o] ] a.l S.4 7.0 10 £21
14 13 0 o a.l 7.0 6.4 11 20
15 12 [} [¢] 2.1 7.0 6.4 11 £20
16 11 0 L4 0 a.l 7.0 8.8 11 £18
17 7.8 [ o a.1 7.0 9.0 12 £15
18 4.2 0 0 a.l 7.8 8.4 10 £12
19 1.5 o] 0 a.l 10 8.4 10 12
20 1,1 0 0 a.1 20 S.4 11 12
21 1.5 o] 0 a.1l 17 7.8 | fl2 12
22 .2 0 [ a.l 6.8 7.8 f12 11
23 .1 o 0 a.1 5.0 7.8 | f12 11
24 .1 o] 0 a.1 7.0 7.0 f£12 14
25 .1 0 0 a.l 9.0 6.6 £12 13
26 o1 0 0 a.l 7.8 6.0 14 i2
27 .1 [ 0 a.l 7.0 6.0 i 9.0
28 3 o .1 a.2 8.4 6.0 18 9.0
29 .2 V) o1 a.2 9.0 6.0 17 9.0
30 .1 0 1 a.2 8.4 7.0 17 9.0
31 .1 - - a.2 - 8.4 18 -
Second- Run-off in
Month foot-days Maximom Minimum Mean acre-feet
OCtODBreecvsecesvasecnscsrsasanvonoraacssns 91.7 14 0.1 2.96 ls2
November. .5 .1 0 .02 1.0
December. e cassseceeronsvasassersanscannne 0 o o o 0
Calendar year 1940 ,..cuuevieieasanraoans 378.1 14 [} 1.03 750
0 9] 0 ) 0
0 ) 0 o V)
[+ o] o o 0
.3 -1 o .01 .6
3.5 .2 W1 .11 6.9
190.4 24 .2 6.35 378
227.1 9.0 6.0 7.33 450
358.8 18 6.6 11.6 712
SeptemMDErisecerccctiascsrarcstenasocenaas 495.0 25 9.0 16.5 9s2
Water year 1940~41 s.cvsvvevveveccoasanns 1,367.3 25 0 3.75 2,710

a No gage-height record; discharge interpolated.

f Computed on basis of partly estimated gage-helght record.

Note.- Backwater from dam and aquatic vegetation Oct. 1-9, Oct. 1l to Nov. 3, Apr. 28 to May 5,
June 12, June 14 to Sept. 30; discharge computed on basis of gage helghts, 19 discharge measurements,
and five estimates of low flow.

500347 O - 43 -~ 7
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Wintering River near Karlsruhe, N. Dak.

Location.- Water-stage recorder and concrete control, lat. 48°10', long. 100°32', on
Tine between secs. 10 and 11, T. 154 N., R. 77 W., 80 feet upstream from highway
bridge, 4 miles upstream from mouth, and 7 miles northeast of Karlsruhe.

Drainage area.- 675 square miles.
Records avallable.~ March 1937 to September 1941.

Extremes.- Maximum discharge during year, 29 second-feet May 4; maximum gage height
Tecorded, 6.31 feet Mar. 31, affected by ice; no flow at times.
1937-41: Maximum discharge, 66 second-feet Mar. 17, 1938; maximum gage height,
7.0& feet Mar. 25-27, 1939, from floodmark, affected by ice; no flow at times in
each year.

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

Discharge, In second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.0 s 1.3 0.3 0 18 6.1 3.0 4.1 1.7 2.4
2 .9 1.2 3 0o #26 6.9 2.8 4.4 1.7 2.0
3 1.0 1.3 .3 ] 20 22 2.4 5.4 1.7 2.9
4 1.5 1.3 3 [v) *15 alé 2,4 5.1 1.5 7.7
5 1.7 1.3 3 0 14 ald 3.5 6.9 1.3 7.3
6 1.3 1.0 5 o 13 ald 3.8 5.4 1.3 5.1
7 1.2 1.2 5 0 13 12 4.1 4.4 1.3 4.4
8 1.2 1.5 5 [ #12 9.1 3.8 6.6 1.2 6.1
9 1.2 .9 +5 [¢] 12 7.7 3.8 5.8 1.2 6.0
10 1.2 .6 .5 0 13 8.5 5.1 4.1 1.7 5.5
11 1.0 5 3 0 14 6.1 5.8 6.9 2.0 4.8
12 1.2 3 .2 o #17 5.4 5.8 5.4 2.0 4.4
13 1.3 .2 0 16 4.7 5.8 4.4 1.7 4.0
14 1.2 2 [o] 15 5.1 5.4 4.7 1.5 3.8
15 1.2 6 o #17 5.4 4.7 4.1 1.5 4.4
16 1.2 1.3 } 0.1 0 15 5.0 4.4 3.5 1.3 6.0
17 1.2 1.2 o] 11 4.4 4.1 3.4 1.2 4.7
18 1.2 .9 0 9.1 4.0 3.8 3.2 1.0 3.5
19 1.0 .7 0 7.3 3.6 3.8 3.2 1.0 3.5
20 1.0 7 0 #6.9 3.2 4.7 2.9 .9 3.8
21 .9 6 .2 o 5.8 2.8 4.1 2.4 .9 4.4
22 1.3 .6 o 5.8 2.4 3.5 2.2 1.0 4.4
23 1.7 .6 o] 5.1 2.4 3.2 2.0 1.0 7.5
24 1.3 5 0 5.1 2.4 2.9 2.0 1.0 13
25 1.2 5 q 5.1 2.4 2.7 2,0 1.3 8.0
26 1.2 .5 0 4.7 2.2 2.2 1.7 1.2 7.5
27 1.2 .5 0o 4.7 2.4 2.2 2.0 1.2 6.5
28 1.2 5 [e] 4.7 2.9 2.4 2.0 1.5 5.8
29 1.3 5 0 4.4 3.8 3.2 2.0 1.3 5.1
30 1.2 #,5 1.0 5.1 3.5 4.4 2.0 1.7 4.7

31 1.3 - J 5.0 - 3.2 - 2.0 2.4 -

Second- Run-off in
Month foot-days Maxizmum Minimum Mean sore-feet

October......ee.. 37.5 1.7 0.9 1,21 74
November......ssee0. 23.5 1.5 .2 .78 47

DOCOmbOr. . cueetrerariscetncestocniionrnane 8.3 «5 - 27 16

Calendar year 1940.,..ccvcvivracancansens 541.0 10 0 1.48 1,070

JBNUALYeeossssercacesvocostsecesosssnannans 3.1 - - .10 6.1

0 0 0 o 0

6.0 5.0 0 .19 12

334.8 26 4.4 11.16 664

190,6 22 2.2 6.15 378

113.8 5.8 .2 3.79 226

116.2 6.9 1.7 3.75 230

43,2 2.4 .9 1.39 86

159.2 13 2.0 5.31 316

Water yoar 194041 cveesrevnererorensnns 1,036.2 26 0 2.84( 2,060

# Winter discharge measurement made on this day.

8 No gage-height record; discharge estimated.

Note.- Stage~discharge relation affected by ice Nov. 10-13, Nov. 15 to Apr. 15 (no gage-height
record Dec. 13 to Jan. 8, Jan. 10 to Mar. 29), Backwater from debris on control Oct, 8-15, 18-22,
May 3, 16-23, May 31 to June 4, July 17-19, July 30 to Aug. £2, Sept. 9-16, 22-26; dlscharge com-
puted on basis of nine discharge measurements, gage helghts, and engineers’ and observer's notes.



RAINY RIVER BASIN 89

Basswood River near Winton, Minn.

(International gaging station)

Location,.- Water-stage recorder, lat. 48°05', long. 91°39', in sec. 30, T. 65 N., R. 10
., on Jackfish Bay of Basswood Lake, used to determine discharge at outlet (lat. 48°
06', long. 91°39', in sec. 19, T. 65 N., R. 10 W., on international boundary 18 miles
northeast of wmr,on) Datum of age 1s 1,299.80 feet above mean sea level.

Dral e area.- 1,920 square miles (above outlet, of Basswood Lake).

Reco%s avaiIable.- January 1931 to September 1941 !n reports of Geological Survey.
ugus 0 December 1930 in reports of Corps of Englneers, U. S. Army. March to

June 1924 (gage helghts only) in flles of office of Corps of Englneers at Duluth,

Minn

Average discharge.- 10 years (1931-41), 1,091 second-feet.

Effx"—e% S.— FEx;mum discharge during year, 4,740 second-feet May 6 (gage height, 2.90 feet);
mInImum, 342 second-feet Oct. 28 (gage height -0.30 foot).

1931-41: Maximum discharge, 7,950 second-feet about May 15, 1938 (gage height, 4.38
feet, from high-water marks), from rating curve extended above 6,000 second-feet;
rgin%r;mm observed, 184 second-feet Nov. 23, 27, 30, Dec. 2, 4, 1936 (gage height, ~0.78

oct).
Remarks.- Records excellent. Flow affected by storage on Kawishiwl River.
Tooperation.- This station 1s one of the international gaging stations maintained by the
g'nﬂﬂe States under agreement with Canada.

Rating table, water year 1940-41 (gage height, in feet, and discharge, in gecond-feet)

-0.6 24.4 0 514 1.2 1,750 2.4 3,750
-.4 306 4 854 1.6 2,350 2.9 4,740
-.2 384 .8 1,260 2.0 3,020 R

Discharge, in second-feet, water year October 1940 to Sepbember 1941

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 485 371 42 492 436 442 350 4,440 1,590] 1,260 735 586
2 478 376 419 500 442 436 346| 4,540 1,560| 1,250 730 578
3 471 380 419 507 442 425 346| 4,540( 1,530 1,190 775 562
4 471 376 419 507 442 419 346 4,540| 1,500| 1,150 764 570
5 464 376 425 507 442 413 350 4,540 1,470| 1,100 747 562
6 456 376 430 500 456 413 350| 4,640| 1,520 1,050 712 562
7 449 371 436 492 456 407 371 4,640 1,610 1,010 695 578
8 442 367 449 485 464 401 390| 4,540( 1,610 960 695 602
436 363 456 478 478 401 425| 4,440 1,590 950 687 625
10 430 363 456 471 471 401 464 4,340| 1,580 950 670 644
11 430 350 464 464 a7 401 522 4,140 1,590 831 670 653
12 425 419 471 456 478 396 602|{ 3,940| 1,620 902 644 661
13 419 430 492 449 185 390 730! 3,750 1,650 883 619 695
14 413 430 500 449 492 384 e83| 3,560 1,710 864 566 773
15 401 430 500 242 500 3gs | 1,090 3,290 1,750 864 570 s27
16 390 419 500 442 500 3sa| 1,220 3,020| 1,820 854 546 864
17 384 419 500 442 492 380( 1,350| 2,850 1,820 845 530 921
18 384 425 500 436 485 a76| 1,500 2,680 1,820 836 514 | 1,030
19 380 419 500 436 485 37| 1,680| 2,510| 1,890 827 500 1,150
20 380 413 507 430 485 376 1,820| 2,350 1,890 809 492 1,230
21 376 425 522 425 455 371{ =2,030| 2,190] 1,820 791 4921 1,340
22 371 436 522 425 478 a71| 2,270 2,030] 1,820 3 485| 1,500
23 363 430 522 425 471 371| 2,600 1,960 1,750 755 471 1,590
24 359 425 514 425 464 67| 2,860 1,890{ 1,700 764 4921 1,700
25 359 425 514 425 456 363| 3,110{ 1,750} 1,630 764 611} 1,820
26 355 430 507 425 449 359| 3,3s0| 1,750| 1,580 755 02| 2,030
27 355 425 507 42 442 355| 3,660 1,710| 1,570 738 586 | 2,270
28 355 430 500 419 442 350f 3,940| 1,710| 1,500 730 578 | 2,510
20 359 430 500 419 - 365| 4,140 1,650| 1,440 791 570 | 2,680
30 363 425 492 426 - 355{ 4,340( 1,590( 1,370 3 570 2,760
31 363 - 492 430 - 350 - 1,620 - 755 556 -
Second- Per square{ Run-off in
Month foot-days Maximum Minimum Mean mile Lnches
OCLODE e e erssnessssossessorsnnss 12,566 485 355 4085 0.211 0.24
12,184 436 363 406 211 .24
DECOmMDETs e vvrererererrensencnran 14,860 522 419 479 .249 .29
Calendar year 1940.,..0c00pn0ee 350,943 3,940 253 959 .499 6.81
BT DS o S R 14,053 507 419 453 236 .27
February. . 13,089 500 436 467 .243 .25
11,972 442 350 386 .201 .23
47,464 4,340 346 1,582 .824 .92
97,140 4,640 1,580 3,134 1.63 1,88
49,300 1,890 1,370 1,643 856 .95
27,904 1,290 730 900 .469 .54
18,925 773 471 610 »318 237
34,876 2,760 562 1,163 606 .68
Water year 1940-4l...cccveeens 364,333 4,640 346 971 »506 6,86
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RAINY RIVER BASIN

Namakan River at outlet of Lac la Crolx, Ontario

(International gaging station)

Locatlon.- Staff gage, lat, 48°24', long. 92°11', at Campbell's camp (previously known as
Chardson's Island), 24 miles west of outlet of Lac
mean sea level (United States and Canada Boundary Survey bench mark).
Dralnage area.- 5,165 square miles.
Recoﬁ?s avallable.- October 1934 to September 1941 in reports of Geologlcal Survey.
G September 1937 in reports of Dominion Water and Power Bureau, Department

Ugus
of Mines

and

Resources, Canada.

a Croix.

Average discharge.- 19 years (1922-41), 2,960 second-feet.

Extremss.- FE?%
BT

1921-4

Datum of gage 1s at

mum dally discharge during year, 9,490 second-feet June 30; minimum daily,
econd-feet Mar. 29 to Apr. 4.

1: Maximum discharge observed, 18,500 second-feet May 12-17, 1938 (gage

height, 1,190.35 feet)
March, and April 1924
Remarks.- Records good.
Coogerafion.- This station Is one of the international gaging stations maintalned by
aflada under agreement with the United States.

i minimum daily discharge, 535 second-feet ‘at times in February,

gage height, 1.181,50 feet).
Gage read once daily.

Rating table, water year 1940-41 (gage helght, in feet, ahd
discharge, in second-feet

1,181.90 765 1,183.40 2,310
1,182,20 990 1,183.80 2,850
1,182.50 1,280 1,184.,20 3,440
1,182.80 1,600 1,184.60 4,100
1,183.10 1,940 1,185.00° 4,830

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

1,185.50
1,186.00
1,186.50
1,187.10

5,860
6,950
8,130
9,560

Sepbember 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 1,380} 1,050| 1,100] 1,010} 1,010} 1,010 926 ) 8,910{ 5,070} 7,650 | 3,240 2,740

2| 1.350| 1.050| 1.100| 1l010| 1,010| 1.010 926 | 4,100 | 4,970 | 7,420 | 3,160 | 2,880

3| 1,330 1,050 | 1,l00( 1,050 1,010 1,010 926 | 4,280 ( 4,870 7,190 | 3,160 | 2,950

4| 1,320} 1,050| 1,100 1,050 | 1,010| 1,010 926 | 4,530 | 4,770 | 6,960 | 3,210 | 3,020
5| 1,300| 1,050 | 1,100| 1,050 | 1,010 966 966 | 4,870 | 4,770 | 6,730 | 3,090 | 3,020
6| 1,280 1,050 1,050| 1,050 | 1,010 966 966 | 5,210 | 4,970 | 6,500 | 3,090 | 3,090
7| 1,280 | 1,050| 1,080 | 1,050 | 1,010 966 966 | 5,550 | 5,800 | 6,280 | 3,020 | 3,160
8| 1,230 1,050 | 1,050 | 1,050 | 1,010 966 | 1,010 5,730 | 6,570 | 6,080 | 3,020 [ 3,160
9| 1,220 1,050 1,050} 1,050| 1,010 966 | 1,050| 5,970 ( 7,030 | 5,860 { 2,950 | 3,240
10} 1,200| 1,050 | 1,050} 1,050 | 1,010 o6 | 1,100 6,170 | 7,300 | 5,650 | 2,950 | 3,310
11} 1,180 1,050| 1,050 1,050 1,010 966 | 1,050 | 6,390 | 7,370 | 5,440 | 2,880 { 3,310
12{ 1,160| 1,150} 1,050 | 1,050} 1,010 966 | 1,230 | 6,570 ( 7,490 | 5,230 | 2,880 | 3,390
13| 1,140 1,200} 1,050| 1,050 | 1,010 966 | 1,320 | 6,680 | 7,490 | 5,010 | 2,810 | 3,390
14] 1,120 1,200| 1,050 | 1,050 | 1,010 966 | 1,440 6,800 | 7,600 | 4,830 | 2,510 | 3,470
1s| 1,100| 1,200} 1,050 | 1,050} 1,010 966 | 1,590 6,910 | 7,600 | 4,620 | 2,740 | 3,550
16| 1,080 1,200 1,050 | 1,050 | 1,010 966 | 1,790 | 6,910 | 7,720 | 4,460 3.740 3,660
17| 1,060 1,200| 1,050 1,050 | 1,010 966 | 1,940 | 6,910 | 7,720 | 4,320 | 2,670 | 3,850
18| 1,040 1,150 | 1,050 | 1,050 | 1,010 966 | 2,080 | 6,910 | 7,720 | 4,230 | 2,670 | 4,000
19{ 1,040 1,150 | 1,010( 1,050 | 1,010 966 | 2,180 6,800 | 8,180 | 4,140 | 2,600 | 4,590
20} 1,010 1,150} 1,010 | 1,050| 1,010 966 | 2,270 | 6,680 | 8,180 | 4,050 | 2,600 | 5,270
21{ 1,010 1,150 { 1,010 | 1,050 | 1,010 966 | 2,360 | 6,520 | 8,180 [ 3,960 | 2,600 | 5,690
22| 1,010| 1,150} 1,010| 1,050 | 1,010 966 | 2,490 | 6,340 | 8,060 | 3,880 | 2,600 | 6,340
23| 1,010} 1,150 | 1,010 | 1,050 1,010 966 | 2,640 | 6,190 | 8,060 | 3,880 | 2,600 | 6,800
24| 1,010 1,100| 1,010 | 1,050 | 1,010 966 | 2,770 | 5,970 | 8,060 | 3,790 | 2,600 | 7,260
25| 1,010 1,100 1,010} 1,050 | 1,010 oé6 | 2,920 | 5,800 | 7,950 | 3,790 | 2,870 | 7,720
26| 1,010} 1,100| 1,010 | 1,050 | 1,010 966 | 3,050 | 5,800 | 7,950 | 3,710 | 2,670 )} 8,180
e7| 1,010} 1,100 | 1,010 1,050 | 1,010 966 | 3,210 | 5,890 | 7,950 | 3,630 E.i}vo 8,640
es| 1,010 1,100 | 1,010 | 1,050 | 1,010 966 | 3,340 | 5,590 | 7,950 | 3,550 [ 2,670 | 9,000
20f{ 1,010{ 1,100} 1,010 | 1,050 - 926 | 3,520 | 5,480 | 7,830 | 3,470 | 2,670 | 9,240
30{ 1,010{ 1,100 | 1,010 | 1,050 - 926 | 3,660 | 5,270 | 7,830 | 3,390 | 2,670 | 9,490

31| 1,010 - 1,010 | 1,050 - 926 - 5,170 - 3,310 | 2,870 -
Second- Per square|Run-off 1n

Yonth foobodays | Meximm | Minimm | Mean mle inches

October..... 34,900 1,380 1,010 1,130 0.22 0.25
November. . 33,300 1,200 1,050 1,110 w21 .24
DECOMDOT. ¢ s enrornarannrnanansn 32,280 1,100 1,010 1,040 .20 .23
Calendar year 1940......ceeue. 929,127 7,830 821 2,540 .49 6.71
JBNUAT e e v verssorsnrearsroonaone 32,470 1,050 1,010 1,050 .20 .23
ebraay 28,280 1,010 1,010 1,010 ‘20 120
30,002 1,010 926 968 .19 .22

56,582 3,660 926 1,886 .37 .41

181,700 6,910 3,910 5,860 1.13 1.30

£13,010 8,180 4,770 7,100 1.37 1.53

153,010 7,650 3,310 4,940 .96 1.10

ugu 87,380 3,240 2,600 2,820 .55 .63
L 147,410 9,490 2,740 4,910 .95 1.06
Water year 1940-41,........... | 1,030,324 9,490 926 2,820 .55 7.40




RAINY RIVER BASIN 91

Rainy River at Manitou Raplds, Minn.
(International gaging station)

Location.- Water-stage recorder, lat. 48°38'04" (revised), long. 93°54'47" (revised), in
n Sec. 36, T. 160 N., R. 26 W., at Manltou Rapids, 34 miles east of Manitou post
office and 4 miles west of Indus,

Records avallable.- October 1832 to September 1934 at site 7 miles downstream, published
as Ralny river near Birchdale, and October 1934 to September 1941 in reports of
Geological Survey. October 1911 to October 1924 (gage heichts only) and June 1928 to
December 1330, at site near Birchdale, in reports of Corps of Engineers, U. S. Army.

Ixtremes.- Maximum discharge during year, 44,900 second-fset Sept. 27 (gage height, 15.52
eet]; minlmum daily, 2,200 second-feet Jan. 18, 1lJ, Feb. 1 (regulated); minimum gage
height, 1.54 feet, Oct. 17.
1933-41: Maximum discharge, 65,400 second-feet May 8, 1938 (gage height, 19.80
feet); minimum dally, that of Jan. 18, 19, Feb. 1, 1941.

Remarks.- Records excellent except those for periods of ice effect, which are good. Flow
gar y regulated by power plant at Fort Frances and by Rainy, Namakan, and many smaller
akes.

Cooperation.~ This station is one of the International gaging statlons maintained by the
Bnifsa States under agreement with Canada.

Rating table, water year 1940-41, except period of ice effect (gage height,
in feet, and discharge, in second-feet)

-0.4 2,200 0.5 2,870 2.5 4,530 6.0 11,750 12.0 29,850
-2 2,340 1.0 3,270 3.0 5,540 7.0 14,400 14.0 35,250
0 2,480 1.5 3,720 4.0 7,310 8.0 17,200 16.0 47,180

.2 2,630 2.0 4,220 5.0 9,400 10.0 23,200

Discharge, in second-feet, water year October 1940 to September 1941

=3
3
o

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

5,100 6,720} 5,500 6,000{ 2,200| 2,600| 6,000 14,400 | 12,800 19,300 10,800 | 9,620
5,700| 7,510 5,000/ 6,000{ 2,400 3,400| 5,860 14,400 11,300 17,500} 10,800 | 6,360
5,700 6,540| 5,500| 4,400| 3,000| 3,600 5,700| 14,100 | 10,300 14,700} 10,100 | 8,540

5,700 5,000( 3,200| 3,400( 3,800| 6,910 12,500 11,800 12,000| 9,180 | 10,500
6,540 7,110| 5,000{ 3,200| 3,600| 3,800( 9,840 10,500 12,300{ 10,100| 9,400 | 11,000

5,860 7,910| 5,000| #3,800( 3,s00| 3,s00| 12,300/ 12,800 13,300 10,500 10,100 | 10,500
4,570| 8,120| 5,000 4,200 3,400 3,500/ 15,200 13,800 | 23,500 11,000 | 10,100 | 12,300
4,3%0| 8,120| 5,000| #4,200| #2,600} 3,400 19,600] 15,200| 29,900} 11,000] 10,500 | 12,300
3,910| 8,540| 4,600| 3,200| <2,400| 4,000} 27,000{ 15,500 35,700| 10,800 | 10,500 | 13,000
10} 4,450| 6,540| 5,000| 2,400 3,200| 4,400]| 33,200| 15,500 39,200 10,300 | 10,500 | 13,300

DUNTD TR RAN
=)
©
-
o

1| 4,830 5,000 4,800| 3,000| 3,600 4,400 34,800 14,400| 36,500| 10,500 10,300 | 13,300
12} s5,100| 7,500| 4,600| 3,800( 3,600| 4,400| 34,800| 12,800 32,700| 10,800| 10,500} 13,300
13| s5,540! 8,500| 4,400| 4,000{ 3,600| #4,200| 34,000/ 13,300 30,300} 11,000] 10,800] 13,300
14} 4,960| 8,500| 4,600{ 3,600| 3,400| 4,200} 33,200! 13,000| 29,100| 10,800] 10,500 | 13,300
i5f 5,3%0) s,500| 4,800| 3,400| 3,000| 4,000]| 34,000| 12,300 27,000| 11,000| 10,800 | 12,000

16| 4,700| 9,000| #4,600| 2,800| 3,000| 4,000 33,600| 12,300| 24,400| 11,300| 11,000 14,100
17| 3,810 8,000 4,800| 2,400| 83,400 4,200| 31,500| 11,800| 22,900{ 11,000| 11,300]| 16,100
18( 4,220f 7,500 5,000 2,200{ 3,400 4,000( 29,900{ 10,500({ 19,300 11,000{ 11,000{ 15,500
191 4,960| 7,500| 4,800} 2,200| 3,600| 3,800| 26,000| S,540| 16,900] 11,300] 11,300{ 16,600
20| 5,860| 7,000| 4,600| #3,200] 3,800| 3,500} 21,100 10,100] 15,800| 10,500| 10,800} 16,600

21{ 4,960| %7,000| ¢,200| 3,400| 3,600| 3,600 17,200| 10,500 18,100{ 9,540| 10,500 16,900
22| 5,240 7,000| 4,200| 3,400| #3,400] 3,400 19,000| 10,500] 19,000| 10,300| 10,500| 17,500
23( 4,450| 7,000( 4,200| 3,400 3,600| #3,300{ 17,500{ 10,300{ 16,100| 10,800 10,500 26,300
24| 4,830| 6,000 4,400 2,800 3,300| 4,200 16,900| 9,840| 14,700| 10,800| 10,500]| 35,700
26f 5,240| 5,500| 4,000| %#2,400{ 3,800{ 4,000} 16,900 9,1S0| 12,800| 10,500} 10,300| 41,800

26( 6,020{ 5,500| 3,400| 2,400| 3,800| 4,000| 16,100 7,710| 12,000| 10,800} 10,500| 43,600
27| &,540] 5,500] 4,200] 3,200] 3,200| 3,800] 15,500] 8,750} 13,300] 10,800] 10,500] 44,900
28| 4,330| 6,000| 4,800| 3,200| 2,e00| 4,000| 13,600 9,400} 16,900 10,500| 10,100} 44,400

29| 4,450| 6,000 5,000| 3,000 - 5,500 | 13,800 9,620| 19,300| 10,500| 10,300| 43,600
30| 4,960| 5,500| 5,000| 2,600 - 6,000 | 14,100| 10,800| 19,900| 10,500| 10,500| 42,700
31| 6,540 - 5,500 2,400 - 6,000 - 12,300 - 10,800| 10,500 -
Second- Per square{Run-off 1in
Month foot-days Maximum Minimum Mean mile inches
0CtODErye.esnseensns 159,000 6,910 3,810 5,129
November...... e 210,810 9,000 5,000 7,027
DecCOmbeEre s esssracarsoresrrnrosse 146,500 5,500 3,400 4,726
Calendar year 1940 ceeevrracccss 2,800,000 30,300 3,400 7,650
103,400 6,000 2,200 3,335
92,200 3,800 2,200 ' 3,293
125,900 6,000 2,600 4,061
616,210 34,800 5,700 20,510
366,640 15,500 7,710 11,830
617,100 39,200| 10,300 20,570
Jul¥eeoaees 353,140 19,300 9,840 11,390
August..... 325,680 11,300 9,150 10,510
609,520 44,900 6,360 20,320
Water year 1540-41 eceoveverarss 3,725,100 44,900 2,200 10,210

# Winter discharge measurement made on thls day.
Note.- Stage-discharge relation affected by ice Nov. 1l to Apr. 1.



o2 RAINY RIVER BASIN
Kawishiwi River near Winton, Minn.

lLocation.~ Lat. 47°56', long. 91°46', in lot 3, sec. 20, T. 63 N., R. 11 W., at power
plant of Minnesota Power & Light Co., just upstream from Fall Lake and 2% miles east
of Winton.

Drainage area.- 1,300 square miles.

Records avallable.- June 1905 to June 1907, October 1912 to September 1919, September 1923
O Septémber 1941.

Aver;!age discharge.- 24 years (1913-19, 1923-41), 806 second-feet (adjusted for storage
since .

Extremes gregulated;.- Maximum daily discharge during year, 6,030 second-feet Apr. 25;
minimum da. second-feet Mar. 8.
1905-7, 1%,1249, 1023-41: Maximum daily discharge, 8,010 second-feet May 8, 1938;

H
no flow at times in each year of periods 1905-7, 1923-28 and in 1934, 1936, 1939, 1940.

Remarks.- Records good except those above 950 second-feet, which are fair. Flow is
entirely regulated by several reservolrs.

Cooperatlion.- Records collected by Minnesota Power & Light Co., under general supervislon
T The Geological Survey, in connectlion with a Federal Power Commission project.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Yov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 442 474 129 308 423 154 243| 4,930 867 667 372 16l
2 507 155 359 500 226 129 276 4,750 899 667 404 467
3 474 194 445 424 420 218 276 4,490 844 549 430 503
4 474 303 540 340 475 243 276 4,400 802 373 507 536
5 219 272 637 251 572 308 363| 4,220 97 330 485 471
6 161 337 604 380 572 276 508| 4,100 971 226 464 533
7 514 304 268 278 540 243 604} 4,080 925 564 524 179
8 474 337 419 373 435 57 660 3,750 964 667 427 467
9 410 240 438 308 133 65 724| 3,710 950 699 363 565

10 474 208 637 340 452 315 750 3,880 1,110 635 258 533
11 538 450 733 308 416 276 851 | 2,780 1,340 602 344 469
12 133 634 637 197 411 243 988| 2,280 1,750 566 319 533
13 226 277 7ol 251 508 270 | 1,140| 1,700 | 2,110 220 223 634
14 353 272 308 308 411 270 | 1,310| 1,150 | 2,210 403 295 492
15 474 401 290 340 348 177 1,550 928 2,080 857 275 660
16 442 176 500 373 97 a7 1,930 895 1,870 7o 307 737
17 410 122 637 373 418 251 2,160 992 1,750 803 289 750
18 474 250 637 308 346 243 2,520 937 1,560 629 460 743
19 154 380 583 129 379 211 3,030 768 1,500 435 433 832
20 161 413 604 403 374 276 3,670 1,020 1,360 226 242 753
21 314 119 308 399 374 276 4,860| 1,030 1,040 437 360 377
22 178 424 290 399 186 90 5,320! 1,060 964 372 307 1,030
23 307 151 468 367 o 65 5,540 996 892 523 307} 1,370
24 404 129 518 334 284 251 5,750 899 863 738 174 1,860
25 307 327 244 431 245 243 6,030 899 895 562 640 2,440

26 122 478 468 194 277 276 5,910 867 764 517 236 2,880

27 129 413 546 418 366 286 5,750 932 665 285 346 2,780

28 347 381 361 563 277 179 5,530 899 729 499 397 2,720

29 372 284 251 668 - 90 5,410 899 331 576 358( 2,670

30 410 183 307 600 - o7 5,140 835 497 372 457 2,210
31 474 - 766 503 - . 218 - 1,030 - 372 199 -
Ad justed for change in
Observed Change 1in reservolr contents
Honth s contents (mean 3 EeofT
econd~ second~-feet)t or square =0
foot-days | aximm |Minimm lean Mean mile |in inches|

0CtObOD .+« e 10,878 538 122 351 ~153 198 0.152 0.18

November. IDORtN 9,088 634 119 303 +201 504 .388 .43

DoComber s « s ns 14,681, 766 129 472 -138 334 257 .30
Calendar year 1940 300,054 4,260 0 820 +26 846 +651 8.86
JANUAry.esecrencanaen 11,358 668 129 366 ~166 200 154 .18

February. 10,062 572 L4l 359 -~149 210 »162 #17

March.c.oeee 6,393 315 57 206 =21 185 142 .16

April. 79,069 6,030 243 2,636 +715 3,351 2.58 2.88

May. . 66,156] 4,980 768| 2,134 +23 2,157 1.66 1.91

June. . 34,299 2,210 331 1,143 +46 1,189 .916 1.02
July.. 16,141 857 220 521 ~262 2569 +199 23
August..eecsscses 11,202 640, 174 381 ~179 1s2 «140 +16
September.eececausnss 31,355 2,880 161 1,045 +426 1,471 1.13 1.26
Water year 1940-41 300,632 6,030 57 824 +29 853 +656 8.88
t Change in contents of Garden, Farm, Little Farm, White iron, Birch, Little Gabbro, Bald Eagle,

and Camp Six Lakes.



RAINY RIVER BASIN

Vermilion River below Lake Vermilion, near Tower, Minn.

93

Location.- Water-stage recorder, lat. 47°58', long. 92°28', in sec. 2, T. 63 N., R. 17 W.,
Bet downstream from dam at outlet of Lake Vermilion, 4 miles upstream from Twomile
Creek, which enters from the west, and 18 miles across Lake Vermilion from Tower.

Drainage area,.,- 530 square miles.
Records avallable.- May 1911 to September 1917, June 1928 to September 1941.

Average discharge.- 19 years (1911-17, 1928-41), 275 second-feet.

Txtremes.- Maximum discharge during year, 1,170 second-feet Apr. 28 (gage height, 3.00

~teet); minimum, 59 second-feet Oct. 16 (gage height, 0.17 foot).

1911-17, 1928-41: Maximum discharge observed, 2,290 second-feet May 9, 11, 13, 1938;

minimum observed, 31 second-feet Oct. 19, 1936 (gage helght, -0.14 foot). .
Remarks.- Records good.
Rating tables, water year 1940-41 (gage he%ght, in feet, and discharge, in

second-feet
(Shifting-control method used Mar., 10-23, Aug. 16, 17)

Oct. 1 to Jan. 1 Jan. 2 to Mar. 23 Mar. 24 to Sept. 30
0.3 72 0.7 128 0.5 97 0.6 100 1.0 T84 2.0 521
.4 83 .8 147 N:] 114 -7 118 1.2 236 2.5 808
5 97 o7 133 .8 138 1.4 290 3.0 1,170
«6 111 .8 154 .9 160 1.6 354

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 97 84 143 132 137 129 105 | 1,050 568 433 212 140
2 96 79 141 164 136 1256 107 1,050 563 438 212 140
3 96 84 145 154 137 124 109 1,050 557 421 209 134
4 104 83 145 154 137 124 111 1,020 557 405 209 145
5 26 78 147 152 137 122 113 1,020 562 397 204 128
] 90 89 145 152 137 122 118 979 607 578 194 109
7 89 84 1456 1564 137 122 128 942 646 371 182 124
8 90 93 145 152 135 120 140 208 687 371 17 138
9 91 84 143 152 135 120 165 908 705 360 172 138
10 920 86 141 148 133 118 199 908 77 340 174 132
11 90 86 141 148 133 116 235 860 723 330 158 138
12 82 91 141 148 133 114 284 847 717 320 151 151
13 83 114 145 146 133 112 364 847 711 314 156 149
14 79 116 143 146 135 112 464 808 705 306 147 158
15 82 120 141 148 133 112 595 771 705 296 130 172
16 79 116 138 152 135 110 711 747 693 290 130 174
7 75 116 141 152 133 110 796 753 687 290 124 182
18 79 120 141 162 131 112 873 747 687 262 120 219
19 75 118 141 162 129 110 921 723 676 268 118 248
20 73 120 138 152 129 110 9356 681 664 262 114 2564
21 76 121 138 150 129 110} 1,020 670 635 269 113 276
22 73 130 136 148 131 110 | 1,050 618 607 240 107 306
23 68 132 138 144 131 110 | 1,080 607 595 240 104 333
24 70 132 136 144 131 109 1,130 607 584 243 113 360
25 70 134 136 144 129 107 | 1,090 584 573 243 134 340
26 71 138 134 144 129 107 1,130 857 562 243 128 371
27 72 139 134 144 129 107 | 1,090 557 531 238 130 3563
28 78 141 132 141 129 107} 1,130 590 526 227 132 367
29 81 141 132 141 - 107 | 1,090 579 511 230 128 378
30 79 141 130 139 - 106 | 1,080 557 473 219 128 382
31 82 - 132 141 - 106 - 573 - 212 130 -
Second- Per square|Run-off in
Month foot-days Maximum Minimum Mean mile inches
OCtObOr. vevevrvercnncsrvacasenee 2,566 104 68 82.5 0.156 0.18
Navember... 3,310 141 78 110 -208 «23
DeCembers s oeereresnnssnnnanonnes 4,328 147 130 140 264 «30
Calendar year 1940............ 86,374 765 68 236 «445 6.04
JANUBTY. eeevevassronrssanccsnnns 4,580 154 132 148 +279 .32
3,722 137 129 133 #2561 26
3,528 129 106 114 .215 25
18,343 1,130 | —— 1056 611 1.16 1l.28
24,118 1,050 587 778 l.47 1.70
18,713 723 473 624 1.18 1.32
9,445 438 212 3086 578 +66
4,640 212 102 150 +283 33
September.sccearececrcsnrescrsonn 6,636 382 109 221 £417 47
Water yearl940-41 .cv.ceeesance 103,919 1,130 68 285 538 7.30
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Little Fork River at Little Fork, Minn.

Location.- Water-stage recorder, lat. 48°24', long. 93°34', in Nw% sec. 9, T. 68 N., R.
S W, 100 feet downstream from bridge on State Highway 65 at town of Little Fork and
1¢ miles upstream from Beaver Creek.

Drainage area.- 1,620 square miles.
Records avallable.- June 1909 to September 1917, June 1928 to September 1941.

Average discharge.~ 19 years (1911-17, 1928-41), 832 second-feet.

Extremes.- Maximum discharge during year, 14,700 second-feet Jurne 9 (gage helght, 28,29
set]; minimum dally, 100 second-feet on Several days in February and March; minimum
gage height, 5.35 feet Aug. 20, 21.
1909-17, 1928-41: Maximum discharge observed, 19,300 second-feet Apr. 18, 1916
é%agigggight, 37 feet, affected by backwater); minimum observed, 21 second-feet Aug. 26,
) .

Remarks.- Records good except those for perlods of 1ce effect, which are fair. Flow partl;
Tegulated by several small lakes above station, ’ P v

Rating table, water year 1940-41, except periods of ice effect, backwater
from Reiny-River, and debris on control (gage height, in feet, and dis=
charge, in second-feet)

5.2 101 8.0 820 12,0 2,525 20.0 7,525
5.5 147 9.0 1,200 14.0 3,500 25,0 9,650
6.0 247 10.0 1,625 16.0 4,680 26,0 12,600
7.0 498 11.0 2,075 18.0 6,025 28.3 14,700
Discharge, in second-feet, water year October 1940 to September 1941
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| c160 376 400 220 150 hn1oo| n180| 2,030 | 2,160 603 200 618
2| 150 573 380 220 150 n110{ h220 | 1,940 | 2,160 528 206 698
3| cl45 715 360 220 140| f100| £300| 1,900 | 2,120 484 234 634
4} o155 802 340 220 140 110 750 | 1,760 | 1,940 456 240 573
5| c180 872 320 220 140 00| 1,200 1,620 | 1,720 414 200 785
6| <190 942 320 220 140 00| 3,000 | 1,620 | 2,260 401 190 | 1,160
7] c190 960 300 220 140| f100} 5,500 | 1,900 | 7,220 376 180 | 1,120
8| ci180 942 300 220 140| fro0| 8,000 | 2,120 | 12,900 363 173 960
¢190 908 280| %220 130 100 | 10,100 | 2,210 | 14,600 363 169 960
101 czos 872 280 220 130 100 [ 11,200 | 2,120 | 13,000 338 158 | 1,160
11 200 800 280 220 130 100} 12,000 | 1,980 | 9,280 326 158 | 1,280
12 c195 700 280 220 130 #100 g12,200 [ 1,850 | 6,720 314 163 | 1,240
13 192 700| #£260 220 130 110 11,600 | 1,670 | 5,680 302 151 | 1,160
14 184 700 260 220 120 100 g11,000 | 1,490 | 4,940 289 145 | 1,400
15 174 700 240 200 120 £110 11,000 | 1,320 | 4,120 276 144 | 1,900
16 167 700 220 200 120 hn110k10,800 | 1,240 | 3,390 267 138 | 2,750
17 163 700 220 200 120| hnl10k10,400 | 1,120 | 2,800 258 135 | 2,840
181 158 700 220 200| fizo| n1l0}g9,040| 1,040 | 2,300 251 133 | 2,570
191 r154 700 220 190 al20| nlio| 7,360 925 | 1,980 243 128 | 2,390
20 @152 w700 200 f190| nlzo| hllo| 5,960 872 | 1,620 236 122 | 2,210
21|  ni49 650 200| #f18o| fl20{ hll0| 5,000 838 | 1,320 226 122 | 2,660
2omgl ol ol omm Mo oG me) ) omi| ) pme
24|  ni40 550 200/ ni7o| #110| hllo|£3,500 649 838 198 147 | 6,520
25!  n135 500 200 £160 f110{ hll0|£3,290 588 750 194 202 | ¢6,000
26 h133 500 200 160 h100 h120| £3,040 558 698 188 260 |¢5,200
27 2130 480 200 h160 100 hl20| 2,750 543 715 188 314 |c4,200
28| g140| 460 200| hl60| alo0| h130| 2,480 588 715 190 338 |e3,600
29 a200(  £440 200|  hil50 - £140| 2,300 785 665 202 338 |c3,000
30 £249 420 220 h1ls50 - h150| 2,080 | 1,160 534 212 350 {c¢2,500
31 296 - 220| hl50 - n160 - 1,760 - 217 376 -
econd~ Per square| Run-off in
Month fio + (-udllys Maximun Minimum Mean mile inches
October. . veesns cees 5,345 296 130 172 0.106 0,12
November. Creeeiceeens . 20,212 960 376 674 +416 “46
Decemboreescteesranercnsaseanees 7,920 400 200 255 +157 .18
Calendar year 1940.......soee. 263,433 13,000 28 720 444 6.05
JBNUBIYeeessecrrosctcoesnsanvans 6,060 220 150 195 .120 .14
Fobraasy.snesn . 3,490 150 100 125 o7 .08
March.. . 3,460 160 100 112 .069 .08
. 174,330 12,200 180 5,811 3.59 4.00
. 41,696 2,210 543 1,345 .830 .96
. 111,325 14,600 634 3,711 2.29 2.56
9,322 603 188 301 .186 .21
.. 6,076 376 122 196 .121 .14
Septemberes isecrassorassanssnas 72,848 6,520 573 2,428 1.80 1.67
Water year 1940-41.........00. 462,084 14,600 100 1,266 781 10.60

# Winter discharge measurement made on this day.

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

¢ Backwater from debris on control or from Rainy River; discharge computed on basis of two dls-
charge measurements, gage heights, and record for Ralny River at Manitou Rapids.

f Computed on basls of partly estimated gage-height record.

& Computed from gragh based on staff-gage readings.

h Comouted from staff-gage readings.

Note.- Stage-dlscharge relatlion affected by ice Nov. 1l to Apr. 8.
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Sturgeon River at Side Lake, Minn.
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Location.- Staff gage, lat. 47°39', long. 93°01', in sec. 28, T. 60 N., R. 21 W., on
abutment of concrete dam, 1/3 mile south of town of Side Lake.
Records avallable.~ March 1538 to September 1941 (fragmentary).
XETemes .~ :
observed, 2.96 feet Mar. 27-29, 1938.
Remarks.- Stage regulated by type "C" dam with eleven 5~foot bays permitting a 6-foot

COntrol by stop logs.

Datum of gage 1s at top of concrete sill of dam.

Maximum gage helght observed, 6.12 feet May 9, 10, 1938; minimum

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division

S Rter R

of Water Resources and Engineering.

Gage height, in feet, 1939-41

Nov.
Dece.

Jan.
Feb.

Mar.,

1939

13 4.10
18 4.08
26 4.06
8 4.04
7  4.06
19 4.08
1940
14 »08
31 4.086
4 4,08
16 4.10
6 4.12
18 4.14

Mar.,
Apr.

May

June

1940

27
2

4.12
4.18
4,30
4,28
4,14
4.76
5424
5420
5,16
4,90
4.70
4,62
4,28
3.96

1940
June 30 S.Q
July 6 3.

MY 5 sl

22 3.70
27 3.70
Aug, 3 3.94
12 3.84
22 3.74
30 3.74
Septs 7  B3.72
27  3.64
Oct. B 3.66
15 3.52
22 3,40

oct.
Nov.

Jan.

Apr.

May

31
1941
7

23
1
10
26
5
10

3.82

3.52
3.70
5.64
4.32
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Big Fork River at Big Falls, Minn.

Location.- Water-stage recorder, lat. 48°12', long. 93°48', in sec. 35, T. 155 N., R. 25 W.,
at viTlage of Big Falls, 700 feet downstream from falls, and 0.3 mile downstream from
bridge on U. S. Highway 71.

Drainage area.- 1,520 square miles.
Records avallable.- August 1909 to December 1912, June 1928 to September 1941.
Average discharge.- 13 years (1928-41), 480 second-feet.
Extremes.- Maximum discharge during year, 8,550 second-feet June 9 (gage height, 11.65
eet); minimum daily, 95 second-feet Mar. 17, 18.
1909-12, 1928-41: Maximum discharge, 13,000 second-feet Apr. 26, 1937 (gage height,
393

15.12 feet, from hlgh-water mark); minimum, 7 second-feet (regulated) Aug. 7,
minimum daily, 14 second-feet (regulated) Jan. 1Qp 1940.

Remarks.- Records good except those for periods of ice effect, which are fair.
FIow regulated by power plant a quarter of a mile above station.

Rating table, water year 1940-41, except perlod of ice effect (gage height, in feet,
and discharge, in second-feet)

2.90 86 4,0 605 7.0 3,060
3.0 117 4.5 930 5.0 4,100
3.2 191 5.0 1,290 9.0 5,240
3.4 278 5.5 1,690 10.0 6,470
3.6 377 6.0 2,120 11,5 8,420

Discharge, 1n second-feet, water year October 1940 to September 1941

Day{ Oect. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 102 292 240 190 150 110 150) 1,690 1,000 346 168 442
2 102 377 240 190 160 110 170| 1,610| 1,000 321 164 470
3 102 442 220 190 160 110 200| 1,570 930 292 164 470
4 105 481 220 180 160 110 280 1,530 849 278 156 522
5 111 528 200 170 160 100 650 | 1,450 769 256 148 648
6 120 557 200 170 160 100{ 1,400 1,4650| 1,000 242 148 842
7 124 563 200 #170 160 100 | 2,400| 1,810| 3,360 233 156 965
8 138 569 200 170 150 100| 3,800| 1,940 7,840 225 160| 1,070
3 145 551 200 160 150 100| 6,730| 1,980| 8,420 225 i60| 1,070
10 148 522 200 170 140 w00} 7,510} 1,900| 7,250 229 164 | 1,040
11 152 360 200 180 140 100 6,730| 1,770} 5,480 220 172 965
12 152 240 200 180 140 #100| 6,210| 1,650| 4,430 212 172 ggg
13 152 220 200 180 140 100 5,480 1,570| 3,990 212 179 2
14 145 260 200 180 140 100| 5,480 1,450| 3,560 199 72| 1,07
15 142 360 200 130 140 100| 5,480 1,330| 3,160 191 187| 1,250
16 131 400 200 180 140 100| 5,240| 1,250| 2,660 183 191 1,2’73
17 138 420 #200 170 140 95| 4,760| 1,140| 2,160 183 183 | 1,41
18 134 440 200 170 140 95| 4,210( 1,040( 1,810 179 183 1,afo
19 134 #420 190 160 140 100} 3,880 965 1,450 183 187| 1,210
20 134 420 190 150 130 100{ 3,560 896 1,210 179 187 1,100
21 138 420 190 #140 130 100 5,%60 332 1, ggg i;g %gz i,g’;g
22 134 420 190 140 120 100| 2,860 ,
23 131 400 180 140 #120 100| 25660 717 743 168 183| 2,210
24 131 380 180 130 120 100 2,480 648 648 160 195] 2,390
25 124 360 190 130 120 00| 2,300 581 575 160 233 | 2,480
g 124 360 190 130 120 00| 2, gég ggg ﬁg gg gsz g B ggg
124 320 190 140 110 00| 2 >
28 138 300 190 140 110 00| 1,980 581 431 179 74| 2,030
29 168 280 190 140 - 00| 1,850 705 393 183 292{ 1,770
30 199 260 190 150 - i20| 1,770 762 367 183 307| 1,570
31 233 - 190 150 - 140 - 862 - 175 357 -
S d- Per square|Run-off in
Honth fo:t.:gsys Maxi Minl Yean mile inches
OCtODOT s «enesserorssaronsacoases 4,255 233 102 137 0.090 0.10
November. 11,922 569 220 397 .261 .29
DOCOmDBY e v s tsancaansesaracsnanns 6,170 240 180 199 .131 .15
Calendar year 1940....ccreuu0s 143,198 6,210 14 391 »257 3,50
5,020 190 130 162 .107 12
3,890 160 1%0 %53 .ggé .cl)g
3,190 140 5 o . .
3 97,670 7,510 150 3,256 2.14 2.39
37,558 1,980 528 1,212 .797 .92
68,122 8,420 367 2,271 1.49 1.67
6,484 346 160 gog %g'{ ig
6,158 357 148 9 . .
SopLemBeT e n e et 38,862 2,480 142 1,295 .852 .95
Water year 1940-4l........0..s 289,301 8,420 95 793 .522 7,08

# Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 11 to Apr. 8.
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Lakes in Rainy River Basin

Rainy Lake at Ranier, Minn.
(International gaging station)

Location.~ Staff gage, lat. 48°37', long. 93°21', in sec. 30, T. 71 N., R. 23 W., near

~~fish hatchery at Ranier.

Records avallable.- January 1910 to September 1917 and October 1934 to September 1941 in

~reports or Geological Survey. August 1911 to September 1939 in reports of Dominion
Water and Power Bureau, Department of Mines and Resources, Canada.

Extremes.- 1910-17, 1934-41: Maximum elevation observed, 1,112.51 feet June 8, 1916;
mininum observed, 1,101.26 feet, Apr. 17, 1923, Apr. 2, 1930.

Cooperation.- Records furnished by Dominion Water and Power Bureau, Department of Mines
and Resources, Ottawa, Canada. This station is one of the international gaging
stations maintained by Canada under agreement with the Unlted States.

l Elevation, in feet, 1939-41

| “ag3e | 1940 1940 1041 1941
\ Oot. 31 6.79 | Feb. 29  5.35 | Aug. 31 5.41 | Jan, 31 - 4.44 | July 31 S.26
Nov. 30 6.81 Mar. 31 4.40 Sept.30 4,43 Feb, 28 4,38 Aug. 31 7.54
Dec, 31 6.55 Apr. 30 4,73 Oct. 31 4.36 Mar, 31 4,13 Sept.30 9.55
May ,31 6.30 Nov. 30 4.50 Apr. 30 5.31
1940 June'30 6.51 | Dec. 31 4.34 | May 31 5.68
Jan. 31 6.05 | July 51 6.49 June 30 8.47

Note.~ Gage read dally; only month-end readings published. Add 1,100.00 feet to obtaln
elevation above mean sem level.

Pelican Lake at Orr, lMimn.

Location.- Staff gage, lat. 48°02', long. 92°50', in sec. 13, T. 64 N., R. 20 W., on con-
crete dam and bridge at outlet, 1 miie south of Orr. Datum of gage 1s 1,283.93 feet
above mean sea level, adjustment of 1912.

Records gvailable.- May 1938 to September 1041 (fragmentary).

IXiremes .- 1000-41: Maximum gage height cbserved, 5.58 feet May 9, 1938; minimum observed,
3.46 teet, Oct. 24, 1940.

Remarks.- Lake level artificlally regulated by concrete dam with nine 5-foot bays permitting
a b-toot control by Stop logs. Datum of gage is at top of concrete apron of dam.

Ccooperation.~ Gage readings furnished by Minnesota Department of Conservation, Division of
aafer Resources and Engineering.

1939 1940 1941
Oct. 14 4,10 Mar., 31 4.33 July 12 4.30
28 4.20 Apr. 30 4.59 July 26 4.10
May 31 4.39 Aug. 9 4.08
1940 June 30 4.09 23  3.80
Jan, 27 4.00 July 31 4.60 Sept. 6 4.20
Feb, 24 4.00 Aug. 29 4.40 20 4.60

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

Kabstogama Lake near Ray, Minn,

Location.- Chain gage and staff gage, lat. 48°27', long. 93°03', in SEiSE% sec. 21, T. 69
.» R. 21 W., at State forest ranger's station, 8 miles northeast of Ray. Datum of
gage is 1,105.24 feet above mean sea level, adjustment of 1¢12; gage readings have been
reduced to elevations above mean sea level.
Records avallable,- October 1933 to September 1941 (incorplete).
Extremes.- 1935-41: Maximim water-surface elevation observed, 1,121.70 feet May 20, 1938;
minimum observed, 1,106.77 feet Feb. 18, 1937.
Remarks .~ E%‘ae;ation of water-surface controlled by dam at Kettle Falls at outlet of
amakan e

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division
orestry.
Elevatlon, in feet, 1939-41
1939 1940 1940 1940 1941
oct. 31 15,00 Jan, 20 8,12 July 31 17.41 Dec. 1 8.36 May 31 16.42
Nov. 4 14,35 Feb. 15  7.37 Aug. 31 16.64 June 30 19.00
Dec. 21 9.51 Apr. 28 7.52 Sept.30 15,62 1941 July 31 18.87
May 31 13.42 Oct. 31 12,72 Apr. 11 7.52 Aug, 31 18.66
June 30 18.24 Nov. 4 12.20 30 11.20 Sept.30 19.84

Note.- Add 1,100 fest to obtaln elevation above mean sea level. Elevationa other than those
shown above were obtalned.
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Lake Itasca at Lake [tasca, Minn.

Llocation.- Staff gage, lat. 47°14', long. 95°12', in sec. 2 T. 143 N., R. 36 W., on east
Shore of lLake ltasca, an elghth of a mile above outlet and an sighth of a mile from
Lake Itasca post office. Datum of gage is 1,465.28 feet above mean sea level, datum
of 1923, gage readings have been reduced to elevatlons above mean sea level.

Records avallable.- May 1633 to September 1941 (fragnentary).

Extremes.~ 1933-41: Maximum water-surface elevation observed, 1,467.33 feet Apr. 17,

3 minimum observed, 1,464.95 feet Nov, 7, 1936, present datum.

Remarks.- Elevation of lake regulated by loose rock dam at outlet and by storage in lakes
above.

Cooperation.- Gage-helght record furnished by Minnesotea Department of Conservation,
DivisTon of Parks.

Elevation, in feet, 1939-41

1939 1939 1940 1940 1941
Oct. 2 1,466.55 | Dec. 5 1,466.68 | June 22 1,467.00 | Sept. 4 1,466.74 Apr. 30 1,468,95
9 1,466.67 19 1,466.68 29 1,466.98 21 1,466.66 | May 31 al,467.06
17 1,466.64 27 1,466.68 | July 6 1,466.96 Oct. 7 1,466.59 | June 30 1,466.92
24 1,466,863 15 1,466.92 17 1,466.58 | July 31 1,466.71
30 1,466.64 1940 21 1,466.92 22 1,466.58 | Aug. 31 al,466.79
Nov. 6 1,466.65 | Apr. 24 1,466.92 28 1,466,94 Nov. 1 1,466.82 | Sept.29 1,466.99
14 1,466.64 | May 11 1,487.30 | Aug. 4 1,466.92
20 1,466.64 20 1,467.2C 20 1,466.80 1941
27 1,466.68 | June 11 1,467.08 25 1,466,75 | Mar. 31 1,466.81

a Interpolated.

BemidJji Lake at Bemidji, Minn.

Locatlon.~ Staff gage, lat. 47°28', long., 94°52', in sec. 16, T. 146 ¥., R. 33 W., on
rallway bridge in town of Bemidjl between Lake Irving and Lake Bemidjl. Datum of
gage 1,330.0 feet above mean sea level, adjustment of 1912.

Records avallable.- April 1940 to September 1941.

Extremes.- 1940-41: Maximum elevation observed, 1,340.45 feet Apr. 29, 1941; minimum
observed, 1,339.15 feet several days in October 1940.

Elevation, in feet, 1940-41

1940 1540 1941 1941
Apr. 13 39.35 Aug. 31 a39.40 Jan. 31 39,50 June 30 40.20
30 40,00 Sept.30 a39.20 Feb, 21 39.40 July 31 a45.00
May 31 39.95 Oct. 31 39.85 Mar. 31 39.30 Aug. 31  a40.05
June 30 239.76 Nov. 30 a39.64 Apr. 30 40,35 Sept.30 40.20
July 31 a39.70 Dec. 31 a39.66 May 31 a39.84

a Interpolated.
Note.- Add 1,300 fest to obtain elevation above mean sea level., Readings
other than those shown above were made.
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Mississippi Rlver below Sandy River, near Libby, Minn.

Location.- Water-stage recorder, lat. 46°47', long. 93°20', in sec. 25, T. 50 N., R. 24
Ty 0 feet downstream from Sandy River and three-quarters of a mile northwest of
Libby. Datum of gage is 1,204.55 feet above mean sea level, adjustment of 1912.

Drainage area.- 5,060 square miles.
Records available.- April 1930 \to September 1941.

Average discharge.- 11 years, 992 second-feet.

Extremes.- Maximum discharge during year, 6,350 second-feet Apr. 21 (gage helght, 13.44
_'r‘beeif)'; minimum daily, 500 second-feet Dec. 28; minimum gage height, 3.02 feet, affected
y ice.
1930~41: Maximum discharge, 8,000 second-feet May 13, 1938 (gage height, 15.43
feet); minimum, 83 second-feet Nov. 16, 1936 (gage helght, 1.44 feet).

Remarks.- Records good except those for periods of ice effect or those computed on basis
Oof partlially estimated gage-helght record, which are fair. Flow regulated by oper-
ation of power plants and Winniblgoshish, Leech, Pokegama, and Sandy lakes, which are
Government reservoirs. Total capaclity available for storage, 804,900 acre-~feet.

Rating table, water year 1940-41, except period of ice effect {gege-height,
in feet, and discharge, in second-feet)

2.6 514 4.0 1,160 6.0 2,200 -0 4,300
2.8 596 4.5 » 420 7.0 2,720 11.0 4,840
3.0 680 5.0 1,680 8.0 3,240 2.0 5,400
3.6 910 5.5 1,940 9.0 3,760 3.5 6,350

Discharge, in second-feet, water year October 1940to September 1941

Day| oOect. Nov. Deec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1| 1,780| *2,250 £900 650 800 950| 1,300( 3,450{ 1,060| 1,680| 1,140} 1,990
2| 1,780 2,410| f£1,000 650 8oo| 1,lo0( 1,300| 3,290] 1,110 1,680| 1,240{ 1,990
3} 1,840| 2,510 £900 00| 1,000 9501 1,300( 3,140{ 1,2l0f 1,520| 1,420| 1,940
4| 1,840| 2,410 £750 900{ 1,100 8oo| 1,370| 2,930{ 1,040| 1,520| 1,630 1,940
s| 1,s40f 2,040 £600 950 900 700| 1,580( 2,930 9 1,370| 1,580 1,940
6| 2,040| 2,040 £600 950 800 6s50| 1,s90| 3,030 1,160f 1,210| 1,420 1,780
71 2,200 2,150 800 800 750 700|{ 2,460 3,140| 1,630{ 1,040! 1,320| 1,320
8| 2,150 2,100 750 650 750 750| #2,930] 3,140| 1,990 862| 1,420( 1,370
ol 1,990 1,630 700 600 800 750 3,240| 3,080 2,200 9s5| 1,520 1,940

0] 1,940| 1,140 850 600 1,000 750| 3,800 2,930 1,990( 1,010 1,e80| 2,100
11| 1,890 850 950 600| 1,100 850| 3,slo| 2,820| 1,890 985 1,680| 2,040
12| 1,890 750 800 600{ 1,000 7501 3,8l0| 2,770| 2,040 985| 1,520| 1,940
13| 1,890 700 650 800 850 650 4,080 2,770| 2,300 1,080| 1,520| 2,250
14 1,890 700 600 900 800 600| 4,460| 2,670| 2,360 1,140| 1,470| 3,240
15| 1,680| 1,000 750 750 750 600 4,790| 2,670 2,300 g62| 1,470| 4,080
16| 1,890{ 1,400 950 650 750 800| 4,950 2,670| 2,200 838 1,420| 4,250
171 2,200f 1,500 950 650 750 800 40 2,410] 2,150 82| 1,370| 4,190
18! 2,300{ 1,500 800 #600 900 #750| 5,940 2,360 2,200 862 | 1,470 3,870
191 2,4lo0| 1,400 650 650 900 750| 6,140| 2,360{ 2,200 838| 1,680 3,760
20} 2,460| 1,100 600 850 850 800| 6,280 2,150! 2,200 935 1,780 3,980
21| 2,410 800 600 950 750 800| 6,350 2,260 2,150{ 1,190| 1,780{ 3,920
22| 2,300 800 650 850 700 s850| 6,280| 2,300{ 2,l00| 1,110| 1,780| 3,810
23| 2,250 900| %850 800 700 8501 6,140 2,200{ 2,100 985| 1,840{ 3,710
24| 2,250| 1,000{ 1,000 800 750 8501 5,940 1,840| 1,890 935| 1,890} 3,710
26| 2,250| 1,100| 1,100 800 760{ 1,000 %5,760| 1,320| 1,780 910 1,990| 3,760
26! 2,260| *1,000| 1,000 900 700 950! 5,460| 1,190 1,680 910| 1,990} 3,810
271 2,300 850 700 1,000 700 go0| s5,180| 1,160| 1,840 862 | 2,040] 3,920
28| 2,300 £700 500| 1,100 750 850| 4,730 1,260( 1,940 985 | 2,040 3,920
29| 2,300 £600 550 950 - 900 | 4,080 1,370 1,940| 1,040| 2,100/ 3,980
30| 2,300 £750 600 800 - 900| 3,550| 1,370} 1,840 1,680| 1,990] 3,660

31| 2,15 - 600 800 -1 1,100 - 1,240 - 1,730 2,040 -
Second~ Per square| Run-off in

Month foot-days Maximum Minimum Mean mile Inches
64,960 2,460 1,680 2,095 0.414 0.48
40,080 2,510 600 1,336 264 .29
23,700 1,100 500 765 .151 .17
370,180 2,770 240 1,011 +200 2.70
24,350 1,100 600 785 .155 .18
23,150 1,100 700 827 .163 .17
25, 400 ,100 600 8l9 .162 .19
124,300 6,350 1,300 4,143 .819 .91
4,210 3,450 1,160 2,394 .473 .56
55,475 2,360 985 1,849 .365 .41
erraeanee 34,601 1,730 838 1,116 .221 .26
Steeonerencrsorcasanrrranase 61,230 2,100 1,140 1,553 327 .38

September.cecscracicctsnsracrens 90,110 4,250 1,320 3,004 .594 -66
Water yoar 1940=4l..cceeeeersos 631,566 6,350 500 1,730 342 4.64

#* Winter discharge measurement made on this day.
f Computed on basis of partly estimated gage-height record.
Note.- Stage-discharge relation affected by ice Nov. 11-27, Dec. 7 to Apr. 3, Apr. 10.
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Mississippl River near Royalton, Minn.

Locatlion.- Lat. 45°52', long. 94°22', in lot 2, sec. 20, T. 39 N., R. 32 W., at plant of
nnesota Power & Light Co., 5 mlles northwest of Royalton and 5 miles downstream
from Swan River.
Drainage area.- 11,600 square miles.
Records avallable.- March 1924 to September 1941.
Average discharge.- 17 years, 2,536 second-feet.
Extremes.~ Maximum daily discharge during year, 15,900 second-feet Apr. 20; minimum
dally, 895 second-feet Nov. 15.
1024-41: Maximum daily discharge, 19,200 second-feet May 10, 11, 1938; minimum
daily, 254 second-feet Nov. 25, 1936.

Remarks.- Records falr except those above 5,000 second-feet, which are poor. Flow reg-
Ulated by Government reservoirs on headwaters.

Cooperation.- Records ccllected by Minnesota Power & Light Co., under general supervision
0T the Gdologlcal Survey, in connection with a Federal Power Commission project.

Discharge, in second-feet, water year October 1940 to September 1941

¥
o<
8
B

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

2,690| 3,970| 2,190 1,930{ 1,s20| 1,640 3,600] 11,600| 4,5e0| 4,920f 1,950( 3,740
2,660 3,790/ 1,970| 1,850| 1,900 1,620| 5,660/ 10,400| 4,520| 4,890| 2,460| 3,700
2,740 3,760 1,830| 1,700{ 1,920 1,700| 7,070| 9,480| 5,100| 4,620/ 2,880| 3,820
2,940| 3,860 2,040| 1,650| 1,710 1,660| 7,230 9,020| 4,880| 4,480} 2,340 4,1S0
1,750 1,740 7,530] 8,180 4,790| 4,150] 2,160| 3,360

5,050 3,740| 2,160/ 1,690| 1,790 1,800| 9,550 7,510| 4,840 3,770} 2,260| 4,030
2,510f 5,420| 1,es0| 1,790| 1,s20( 1,800| 11,200] 6,990| 6,250 3,520} 2,280| 3,650
2,840{ 3,380] 2,190 1,960 1,970 1,700| 12,600| 7,140| 6,030 3,420]{ 2,380| 3,990
9} 3,000 5,260 2,040| 2,040/ 1,710| 1,660( 13,400 6,880| 5,740| 3,500| 2,080( 4,240
1ot s,0%0[ 5,530 1,910/ 1,930| 1,730| 1,680( 13,400 6,770| 5,810| 2,870| 2,560 4,120

11l s,130( 3,280 1,970 2,110/ 1,740| 1,640| 13,400| 6,280| 6,380 2,720| 2,360( 4,260
12} 3,190/ 1,500| 1,910| 1,860 1,700| 1,660( 13,500 6,410/ 7,010| 3,000| 2,340| 4,430
13} 3,090/ 2,030| 1,980 1,740 1,760 1,740 13,200{ 5,930| 7,790| 2,740| 2,410| 4,850
4} 2,730! 1,170| 2,050{ 1,650| 1,880| 1,640) 13,500 5,750 7,840| 2,330] 2,740/ 5,910
15 3,120 s95| 1,920 1,730 2,050{ 1,780 14,000 5,610| 7,620 2,340| 2,680| 7,270

18| 5,180 1,020| 1,970 1,740| 1,790| 1,650| 14,000 5,410| 7,980 2,390| 2,170| 8,480
17 5,090{ 1,430 1,980 1,740 1,950| 1,540| 14,200{ 5,330{ 7,400| 3,090| 2,340( 9,740
18| 2,010/ 1,550 1,7s0| 1,790{ 1,940| 1,690| 14,500 5,240| 7,490| 2,800| 1,960 (10,100
191 2,s60! 1,660| 1,800, 1,900 1,740| 1,5s0( 15,100 5,080| 6,900 2,470| 2,380|10,000
20; 3,050 2,020 2,180{ 1,660| 1,740| 1,570 15,500/ 5,150| 6,660| 2,130/ 2,430| 9,610

21| 2,s50| 2,500 2,0s0f 1,70l 1,730| 1,560| 15,600 4,770| 7,960| 2,370| 2,120( 9,340
22} 5,220 2,500 1,880{ 1,520/ 2,030/ 1,610{ 15,100 4,920/ 9,510| 2,010| 2,120| 9,220
25! 3,550 3,180 1,760| 1,540| 1,920/ 1,600| 14,800 4,620| 8,570 g,ggg g,gso 8,530

25 3)520| 2,030 1,7s0| 1,750 1,740| 1,580| 13,700| 4,320| 7,320| 2,400| 2,340| 8)550

26| 3,580 1,820 1,650 1,790/ 1,830| 1,730( 13,500 4,070| 6,910| 1,990} 2,670} 8,120
27| 3,260 1,980 1,930 1,880{ 1,760| 1,740 13;300{ 4,170| 6,450| 1,920{ 2,450} s,350
28| 3,190f 1,850/ 2,140 1,610| 1,660| 2,170| 12,500 4,930| 5,710| 1,540| 2,280 7,800

- 2,470| 12,000] 4,360] 5,470| 2,280| 3,280 7,480
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30| 3,720{ 2,260 1,940 1,800 - 2.540( 11,800| 4,440 4,s10| 1,s00| 4,120{ 7,840
31| 3,920 - 1,780| 1,780 - 2,690 - 4,690 = 2,080 | 4,450 -
Second- 1 1 Per square|Run-off in
Yonth foot-days Yax ¥in ¥ean wile inches
0CEODOT. o eevseronernenssssonnnes 96,710 5,920 2,510 3,120 0.269 0.31
D 74,935 3,970 895 2,498 .215 .24
December.s.oceerorsaresnencsnss 60,790 2,290 1,600 1,961 .169 .19
Calendar year 1940:ceseevesess 817,855 9,080 458 2,234 2193 2.62
55,050 2,110 1,520 1,776 153
50,870 2,050 1,660 1,817 .157
54,810 2,690 1,540 1,768 .152
368,940 15,900 3,600 12,300 1.06
190,140 11,600 4,070 6,134 529
195,910 9,510 4,520 6,530 .563
88, 440 4,920 1,540 2,853 .246
78,140 4,450 1,950 2,521 217
197,340 10,100 3,650 6,578 .567

Water year 1940-41.--+e..-...- | 1,512,075 15,900 896 4,143 357




MISSISSIPPI RIVER MAIN STEM

Mississipp! River at Elk River, Minn.

101

Location.- Water-stage recorder, lat. 45°18', long. 93°34', in SE% sec. 34, T. 33 N.,
R 26 W., fourth principal meridian, in town of Elk River, 2,500 feet downstream from
Elk River. Datum of gage ls 847.92 feet above mean sea level, adjustment of 1912.

Drainage area.- 14,500 square miles.
Records available.- July 1915 to September 1941.

Average discharge.- 26 years, 4,156 second-feet.

Extremes.- Maximum daily discharge during year, 26,000 second-feet Apr. 21; minimum dis-
tharge, 1,700 second-feet Oct. 1 (gage height, 2.54 feet).
1915-41: Maximum discharge, 31,300 second-feet May 12, 1938 (gage height, 11.31
feet); minimum, 278 second-feet, Nov. 15, 1933.

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

Flow

DPartly regulated by six Government reservoirs on headwaters; total usable capacity,

885,300 acre-feet.

Rating table, water year 1940-41, except period of ice effect
’ and d."mchnrge, in second-feet)

4.5 5,800
5.0 7,160
5.5 8,610
6.0 10,100
6.5 11,690
7.0 , 400

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

(gage helght, in feet,

15,200
17,000
20,700
24, 400
26,600

September 1941

Day] Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1l 2,420| 4,70| 3,000 2,200 2,400| =2,400| 4,000 18,500| 8,320 9,800 3,130 5,540
2| s,020] 4,710] 3,200] 2,200 2,600 2,200/ 6,000/ 18,100] B8,320] 9,500| 3,130| 5,290

3] 3,660 4,600 3,000 2,400 2,200 =2,400| 9,500 16,600| 9,500| a9,100| 4,180| 4,
4| 3,340 4,280| 2,800| 2,600 2,400| 2,200|#14,000( 15,900| 9,800| a8,600| 3,340 5,420
5| 3,440 4,600 2,600 2,400 2,200{ 2,200| 14,1c0| 14,500 9,500 a8,100] 3,130| 6,060
6| 3,860, 4,820 2,800 2,200( 2,400{ 2,200| 14,800| 12,700 9,200 a7,600] 3,440| 5,930
7| 8,760 4,500 3,000 2,200 2,400} 2, ,000| 9,500{ 10,400| a7,200{ 3,130| 5,930
8| 3,340 4,280| 3,200 2,400| 2,200 2,200| 21,800| 10,400 N a6,740{ 3,240| 4,390
9| 3,130 3,970| 3,000 2,800 2,400| 2,600| 22,900 10,400 12,000| 6,330{ 3,550 5,930
10| 3,550 4,080| 2,200 2,800 2,400| =2,200| 23,700| lo,100| 12,000 &,080] 3,760| 5,930
11| 3,660/ 4,000| 2,400 2,800| 2,400 2,600| 23,300/ 10,400| 12,700| 5,420] 3,340 6,060
12| 3,860( 3,000] 2,600 2,800 2,200 2,400 22,900, 9,500| 13,400| 4,820 3,860 5,670
131 3,970 2,200 2,400 2,800, 2,200 2,400/ 22,900/ 9,500 15,200 4,820{ 3,440| 6,060
14! 3,760 1,600] 2,600 =2,600] 2,400( =,400| 22,000 8,900 15,600 4,600] 3,440| 7,160
15} 3,660 2,200 2,600 2,400; 2,200 2,400/ 22,900 9,500| 14,800| 4,500] 3,970 8,320
16| 3,440 1,800 2,600 2,400/ 2,400| 2,400 22,900 8,900| 14,800| 4,280] 4,280| 10,400
171 3,760 1,700 2,800 2,400 2,400 2,000|#22,900{ 8,900 14,500 4,390 12,000
18| 3,760 1,800, 3,000 2,600, 2,400 2,400| 22, 8,030( 13,000 &,170] 3,020| 12,700
o1 3,760 2,200 2,800 2,600] 2,400 2,600 22,900 8,030| 13,000| 4,940 , 13,

20 » 2, 2,600 2,400, 2,600( 2,200| 24,400, 7,450| 12,400 4,500{ 3,340| 13,800
21( 3,340( =2,420| 2,600 2,400 2,800 2,200 26,000{ 7,740| 11,700| 3,860] 3,340( 13,400
22( 3,560 #5,130 2,800| 2,200 2,400| 2,400|(a25,000{ 7,300| 14,800| =2,720{ 3,440| 13,000
23 3,860 3,340| 2,400 A 2,400 2,200|a24,800 7,160| 17,700 3,340} 3,240| 12,700
24| 3,760] 3,340 2,400 1,900| 2,600 2,800| 24,000 7,020| 16,300| 3,550] 3,660| 12,400
25| 3,970 3,000 2,400 2,000 2,200 2,600 22,900 a7,080| 14,800| 3,240 3,860| 12,000
26)| 4,180| 2,500 2,200 2,200 2,200 2,400| 22,200/ a7,100{ 13,800 3,550| 2,920| 12,000
27| 4,180 2,290 2,200 2,400 2,400 2,800/ 21,400/ a7,200| 13,400 4,080 3,850| 11,700
28( 4,180 2,200 2,200 2,400| 2,400 2,800| 20,700| a7,200| 12,700| 3,440{ 3,760| 11,400
29| 3,970 2,800 2,200 2,400 - 2,800| 20,300 , 300 N 2,500{ 3,860| 10,700
gg :,ggg 2,800 g,ggg g,ggg - z,ggo 19,600 v,sgo 13,400 2,350 4,280| 10,400

5 - ’ ’ - » - 5,050 - ,020 4 -
Second- Per square|Run-off in

Month foct-days Maximum Minimum Mean ie inches
OCEODOT e e eusesrrrsensseasnsesnsn 114,270 4,500 2,420 3,686 0.254 0.29
o 95,270 2820 ’ 600 3,176 i210 24
DOCEIDOr. s esevessorrrrsncsaasnne 82,200 3,200 2,200 2,652 .183 .21
Calendar year 1940.¢.......... | 1,142,980 17,000 900 3,123 .215 2.92
JANUATY e v eeseoeroressvanansores 74,300 2,800 1,900 2,397 .165 .19
66, 600 2,800 2,200 2,379 .164 17
76,000 3,200 2,000 2,452 169 .19
605,600 26,000 4,000 20,190 1.39 1.55
MaYevevnreones 306, 390 18,500 7,020 ,884 .682 .79
JUNGsasnssen 382,840 17,700 8,320 12,760 .880 .98
July.e.oes 162,490 , 8 2, 500 5,242 .362 .42
August... 108,640 4,280 2,920 3,506 242 .28
September, 270,510 13,800 4,390 9,017 .622 .69
Water year 1940-4lecececeesrs- | 2,345,110 26,000 1,600 6,425 443 6.00

¥ WInter dlscharge measurement made on this day.
a No gage-height record; discharge determined from records for Royalton and Anocka.
Note.- Stage-discharge relation affected by ice Nov. 11-20, 25, Nov. 28 to Apr. 4.
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Mississippi River near Anoka, Minn.

Location.- Water-stage recorder, lat. 45°07'36", long. 93°17'48", 1n SW% sec. 12, T. 119

-, R, 21 W., half a mile downstream from Coon Creek, 1% miles downstream from hydro-
electric plant of Northern States Power Co. at Coon Rapids, and 6% miles downstream
from Anoka. Datum of gage 1s 805.02 feet above mean sea level, adjustment of 1912.

Drainage area.- 19,100 square miles.
Records available.- June 1931 to September 1941,

Average discharge.- 10 years, 3,908 second-feet.

Extremes (regulated).- Maximum discharge during year, 30,600 second-feet Apr. 4 (gage
— helg gﬁf,“I%“Ss_f". get); minimm dally, 1,950 second-feet Nov. 28.
1931-41; Maximum discharge, 40,800 second-feet Mar. 26, 1939 (gage height, 13.15
feet); minimum, 586 second-feet Sept. 13, 1934 (gage height, 0.37 foot).

Remarks.- Records excellent except those for periods of ice effect or no gage-height rec-
T ord, which are good. Flow partly regulated by Govermment reservolrs on headwaters and
power plants above station.

Rating table, water year 1940-41, except period of ice effect (gage height,
in feet, and discharge, in second-feet)

1.6 2,320 2.8 4,700 6.0 13,600
1.7 2,500 3.0 5,150 6.5 15,520
1.8 2,680 3.6 6,350 7.0 17,270
2.0 3,060 4.0 7,660 8.0 20,770
2.2 3,450 4.5 9,080 9.0 24,360
2.4 3,850 5.0 10,580 10.0 27,960
2.6 4,270 5.5 12,160 11.0 31,800

Discharge, in second-feet, water year October 1940 to September 1941

Day{ oOct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 2,420 4,960 2,680 3,020 2,940 2,740 8,220] 21,500} 10,300} 11,200 3,620 6,010
2 2,980 5,150 3,260 2,740 2,840 2,580 11,600 20,800 10,900 10,900 3,770 6,340
3 3,660 5,150 2,920| #2,870 2,680 2,670 15,200{ 19,400} 11,200} 10,900 4,500 5,450
4; 3,720} 4,830! 2,920] 2,660 2,s00| *2,580/| 20,800} 18,700} 12,200} 10,300] 4,390] 5,910
5| 3,460 4,770| 2,830| 2,e60| 2,820 2,400| 19,700| 16,900| 11,800| 9,940| 3,320 7,030
6| 4,030| s5,260] 2,850 2,380 2,760 2,520 |%20,800(| 15,500| 11,800( 9,470( 3,960 7,070
7| 3,950 4,980( 3,120 2,5630( 2,780| 2,840| 22,600| 11,800} 12,800 7,910 3,730 7,030
8| 3,630 4,770| 3,340 2,450| 2,520| ¢2,720( 26,900| 12,200 14,500| 8,000| 3,580| 6,580
9 3,340 4,410 3,780 2,880 2,460 2,890| 28,300| 12,200 14,500 7,220 4,050 7,190

10 3,800 4,370| 2,670 3,010 2,930| 2,680 29,100 11,800| 13,800{ 7,190| 4,190| 7,390

11| 3,740| 5,020( 2,640{ 2,860/ 2,660| 3,010| 29,500| 11,800} 14,800{ 6,700| 3,730| 7,430
12| 4,010| 2,040f 3,040| 2,850{ 2,650| 2,600| 29,100| 10,900} 15,500 5,690 4,260| 6,630
13| 4,120| 2,040} =2,280{ 3,080| 2,510 2,540| 29,100 10,900} 17,600 6,060 3,860| 6,820
14| a4,050| 1,980| =2,840{ 2,860 2,500( 2,660( 28,700| 9,970| 18,300| 5,430| 3,910 8,220
15| a3,820| 2,150{ 2,740| 2,420/ 2,540 2,620| 28,300 10,600/ 18,000 5,250 4,200 9,370

16| a3,580| 2,170 2,930{ 2,640 2,660f{ 2,640] 27,600 9,970( 18,000{ 5,020 4,810} 11,500
17| a3,900{ 2,280 2,440{ 2,740| 2,820{ 2,380| 27,200 10,300| 17,600| 5,040| 4,040} 13,100
18 23,910 2,200| 3,140 2,460| 2,490{ 2,360| 26,900{ 9,160| 16,200{ 5,650| 3,580} 14,100
19 a4,160| 2,540| 2,860| 2,640 2,520| 2,730 26,900{ 8,970| 16,200/ 5,870| 3,510} 14,800
20| 3,600] 3,160| 2,760| 2,480 2,560 2,800| 28,300 8&,770| 16,500| 5,390( 3,480} 15,500

21| 3,380f 2,870| 2,640 2,700| 2,850{ 2,340| 29,500| 8,620] 14,500{ 4,640( 3,810} 15,200
22 3,870{ %3,060| 3,080| 2,380 2,720 2,660} 29,900 8,190| 16,200f 3,470| 3,680 14,800
23) 3,990} 3,860 3,080| 2,600( 2,480] 2,380} 29,500] 7,940| 19,700] &,660( 3,760) 14,100
24{ 4,060; 3,480| 2,850 2,180 2,800/ 2,670 28,700 7,580| 18,700| 4,210( 3,650| 13,800
25 4,160{ 3,960| 2,780 2,340 2,500| 2,760| 28,000 7,220| 16,600 3,800| 4,180} 13,500

26| 4,330 3,000| 2,940| 2,480| 2,420 3,110} 27,200 6,910 15,500| 3,910 3,560 13,100
271 4,520f 2,790| 2,700| 2,720| 2,440| 3,620| 26,500| 6,530| 15,200| 4,420 3,420} 13,100
28| 4,450{ 1,950| 2,760| #2,520| 2,670| 3,600 25,400 6,600 14,800 4,310 4,060/ 12,500
291 4,660{ 2,170| 2,800| 2,660 - 3,080| 24,000| 7,620| 15,500{ 3,150| 4,090} 11,800

30 4, 550 2,360 3,350 2,620 - #5,1501 22, 900 8,270} 12,500f 3,050| 4,460| 11,500
31 4,970 - 3,310 2,540 - 6,760 - 9,340 - 3,710| 5,810 -
Second- Per square|Run-off in
Month foot-days Maximum Minimum Mean mile inches

120,820 4,970 2,420 3,897 0.204 0.24

103,720 5,260 1,950 3,457 .181 «20

90,130 3,780 2,280 2,907 .162 .18

Celendar year 1940.esvessvsars | 1,321,580 20, 400 1,070 3,611 .189 2.57
JBRUBTY e cevareatsrasnnresssnnnes 81,970 3,080 2,180 2,644 »138 .16
74,220 2,940 2,420 2,661 <139 .14

91,790 6,760 2,340 2,961 <1565 .18

756,420 29,900 8,220 25,210 1.32 1.47

346,960 21,500 6,630 11,190 .586 .68

450,700 19,700 10,300 15,020 <786 .88

191,360 11,200 3,080 6,175 +323 .37

122,960 5,810 3,320 3,966 208 .24

306, 870 15,500 5,450 10,230 « 536 .60

Water year 1940-41........e.v. | 2,737,920 29,900 1,950 7,501 .393 5,34

# Winter discharge measurement made on this day.
a°No gage-height record; discharge computed from power-plant records.
- Note.~ Stage-discharge relation affected by ice Nov. 11-19, Nov. 24 to Apr. 2.
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Misslssippl River at St. Paul, Minn.

Location.- Water-stage recorder, lat. 44°56'40", long. 93°05'20" in NE} sec. 6, T. 28 N.,
T R.22W., In St. Paul, 6 miles downstream from Minnesota River. Datum of gage 1s
684.16 feet above mean sea level, adjustment of 1912. Auxiliary water-stage recorder,
lat. $3°01'45", long. 44°53'45", in SE} sec. 22, T. 28 N., R. 22 W., in South
St. Paul, 7 miles downstream, at same datum.

Drainage area.- 36,800 square miles.
Records avallable.- March 1887 to September 1941,
Average discharge.- 49 years (1892-1941), 8,796 second-feet (adjusted for diversion).

Extremes.- Maximum dlscharge durlng year, 39,400 second-feet Apr. 11-14 (gage helght,
47 feet); minimum dally, 1,890 second-feet Nov. 13.
1887-1941: Maximum discharge, 80,800 second-feet Apr. 6, 1897 (gage height, 18.0
feet); minimum daily, 632 second-feet Aug. 26, 1934,
Maximum discharge known, 107,000 second-feet Apr. 29, 1881 (gage height, 19.6
feet), determined by Corps of Englneers, U. S. Army.

Remarks.- Records good. Partial regulation by Government reservolrs on headwaters and
DOWEeT plants upstream. Stage-discharge relatlion affected most of year by backwater
from Hastings Dam. Beginning July 20, 1938, sewage from Minneapolis and St. Paul
which formerly entered above station, was diverted to a sewage-disposal plant, thence
to river below statlon. Flgures of dally discharge do not include this diversion.

Cooperation.- Records of Mississippl River at Twin City Lock and Dam furnished by Ford
- ﬁofo‘r To.

Discharge, in second~feet, water year October 1940 to September 1941

Day| Oct-. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1{ 2,510 5,180 3,430( 4,160 | 3,270 3,340 (19,800 [ 32,200 [ 14,400 | 14,400 | 4,360 | 6,940
+e} 3,180| 5,340 3,740| 3,910 | 3,430 | 3,160 (22,400 | 30,400 | 14,900 |14,100 | 4,770 | 7,330

3,720 | 5,310 | 3,820 | 4,050 | 3,220 | 3,1s0 25,400 | 28,500 | 15,600 | 15,800 | 4,810 | 6,870
8,960 | 5,360 | 3,520| 3,580 | #3,280 | 3,100 k29,600 | 26,400 | 17,300 | 15,600 | 6,180 | 7,310
3,630 | 4,970 | 3,300| 3,880 | 3,340 | »2,820 k30,800 | 24,200 | 17,800 | 12,900 | 3,880 | 7,570

4,220| 5,520| 3,510| 3,360 | 3,080 | 3,080 g31,500 | 22,200 | 17,600 | 12,800 | 4,770 | 7,330
233,000 { 19,500 | 17,200 | 11,500 | 4,370 [ 7,570

8,900 | 5,220 ( 4,360 | 3,760 | 3,070 | 3,380 k35,000 | 16,700 | 17,800 | 10,400 | 4,230 [ 7,500
h37, 400

3,000 4,830 3,940| 4,160 | 3,330 | 3,500 38,600 | 16,300 | 17,600 | 10,500 | 4,750 | 7,510

11| 3,sv0| 5,710} 3,480 3,870 | 3,000| 3,960 p39,400 | 16,000 | 18,000 | 10,200 | 4,480 | 7,720
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13| 4,340) 1,890 | 8,440} 4,090 | 3,130 | 5,560 h39,400 | 14,000 | 20,000 | 8,990 | 4,540 | 7,680
14| 4,420| 2,110| 3,510| 3,760 | 3,070 | 6,420 h39,400 | 13,500 | 22,000 | 8,500 | 4,570 | 8,630
15| 4,000| 2,480 | 3,390 3,520 | 3,120 7,110 h38,600 | 13,500 | 22,900 | 8,220 | 4,650 | 9,340

16| 3,820| 2,760( 3,660| 3,560 | 3,230 7,890 h37,800 (13,200 (23,300 | 7,540 | 5,080 (10,500

900
19| 4;330| 2)810| 3,490 3,360 | 2,980 | 8520 h35, 400 | 12,700 | 23,300 | 8,220 | 3,970 | 14,500
7,950 [g35,400 | 13,100 | 22,800 | 7,740 | 3,970 | 15,400

21| 3,480| 3,580| 8,160| 3,380 | 3,380 | 7,420 h36,200 | 12,700 | 21,400 | 7,450 | 4,100 | 15,500
22| 4,070( 3,410( 3,700{ 3,010 3,770 | 7,160 h37,000 | 11,900 { 20,800 { 6,100 | 3,780 15,400
23| 4,180 #4,410 3,830 3,200 | 3,580 | 7,660 h37,400 | 11,100 | 23,000 | 5,770 | 4,020 | 15,800
24| 4,220| 4,520 3,860 2,730 | 3,570 | 8,310 h37,800 | 10,600 | 22,800 | 6,050 | 3,780 | 15,300
25| 4,200| 4,920 3,450| 3,020| 3,380 | 8,680 k37,000 | 10,200 | 21,000 | 5,820 | 4,620 | 14,400

26| 4,520| 4,500| 3,440| 3,070| 3,050 zg9,000 h36,600 | 9,350 | 19,200 | 5,950 | 4,070 | 13,600
27| 4,600 4,650| 3,200| 3,230 3,150 | 29,860 h36,600 | 8,960 | 18,500 | 6,400 [ 3,500 | 13,400
28} 4,620 3,640 3,520 3,220 3,170 10,800 | 35,800 | 8,850 { 18,300 [ 6,200 4,220 (13,300

- [g13,000 | 35,000 | 9,990 | 18,300 | 4,780 | 4,240 | 13,000

30| 4,630 3,340 3,970| 3,200 - [l6,600 | 33,800 | 12,000 | 16,800 | 4,170 | 4,600 | 12,700

31| 5,330 - | *4,170| 2,900 - gl18,200 - | 13,500 - 4,710 | 6,000 -

Obaerved Diversion Adjusted for diversion
Month 8 a- .mea?e“ 13 d Per square Run-off

econd~ ndmmm
foot-gays Maxtmum | ML Mean Tean mile in inches

October.sesececcsnaen 126,640 5,330 | 2,510 4,085 160 4,245 0.115 0.13
November: «cveeas 121,500 5,710 | 1,890| 4,050 176 4,226 115 12
December. «ecsesevrenss | 113,570 4,880 | 2,910 | 3,664 159 3,823 .104 .11
Calendar year 1940 {1,609,010| 23,400| 1,020| 4,396 187 4,563 124 1.28
January. .os-re..e0ae. | 109,060 | 4,160 2,730| 3,518 169 3,687 .100 .11
) 3,770 2,890 3,239 183 3,422 .093 .09
216,900| 18,200| 2,820 6,997 209 7,206 .196 22
1,044,700 | 39,400 | 19,800 | 34,820 169 34,980 .951 1.06
489,260 | 32,200| 8,850 | 15,780 185 | 15,960 .434 .49
586,500 ( 23,900 | 14,400 | 19,550 192 19,740 .536 .59
272,480 | 14,400 4,170 8,790 185 8,976 244 .28
138,630 | 6,180 | 3,500 | 4,472 179 4,651 126 .14
September.......-....| 322,420 15,800 6,600 10,750 167 10,920 -297 «33
Water year 1940-41 3,632,320 | 39,400 | 1,890 | 9,952 178 |10,130 275 3.67

% Winter discharge measurement made on this day.

+ Diversion through Twin City sewage-disposal plant. Records furnished by Mimneapolis-St. Paul
Sanitary District.

& Computed from graph based on gage readings.

h Computed from once-dally staff-gage readings at 8t. Paul gage.

Note.- Discharge Oct. 1 to Mar. 25, July 29 to Aug. 31 computed on basis of discharge at Twin
1Ty Lock and Dam, plus discharge of Minnesote River at Carver corrected for l-day lag and in-
creased by 5%. Discharge Mar. 26 to July 28, Sept. 1-30, computed by using fall as determined
by auxiliary water-stage recorder as a factor.

509347 O-43- 8
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Mississippi River at Prescott, Wis.

Location.- Water-stage recorder, lat. 44°44'45", long. 92°48'00", in sec. 9, T. 26 N.,
. 2 ., at Prescott, 200 feet downstream from St. Croix River. Datum of gage is
600.00 fegt above mean sea level, adjustment of 1912 (levels by Corps of Engineers,
U. S. Army). Auxiliary staff gage, lat. 44°39'14", long. 92°38'2l", in sec. 14,
T. 25 N,, R. 18 W., half a mile upstream from Diamond Bluff, 2 miles upstream from
Trimbelle River, and 10.7 miles downstream from Prescott, at same datum.

Drainage area.- 45,000 square miles.

Records avallable.- June 1928 to September 1941.

Average discharge.- 1B years, 9,581 second-feet.

Extremes.- Maximum dally discharge during year, 73,900 second-feet Apr. 13; maximum gage
Nelght observed, 82.90 feet Apr. 13; minimum daily discharge, 4,900 second-feet Jan.
27; (discharge through dam 3) minimum gage height, 73.44 feet Nov. 14,

1928-41: Maximum daily discharge, that of Apr. 13, 1941; minimum daily, 1,380
second-feet, July 13, 1940; minimum gage height, 65.08 feet Aug. 29, 1934, present
datun.

Remarks.- Records good. Flow partly regulated by reservoirs, navigatlon dams, and
power plants above station.

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

Discharge, 1n second-feet, water year October 1940 to September 1941

Dayj Oct. Nov. Dec. Jan. Feb., Mar. Apr. May June July Aug. | Sept.
1| 5,350} 7,080! 6,400| 8,800] 6,300( 6,000] 23,000 42,900 | 23,000 { 23,000 8,240 | 10,700
2| 5,850 7,010] 6,500| s,300] 5,900 6,200 26,600 | 40,500 | 23,000 | 20,500 | 8,310 | 12,500
3| 7,190 8,900| 6,300| 7,900( 5,300 5,800 29,600 38,700 | 21,900 | 19,500 | 7,260 | 15.100
1| 8iz60( »8)770| 7,m00| 7,700 5,900 5,400 | 33,200 36,800 | 22,400 | 19]100 | 7)asa | 187300
5| 6,5%0| 7,620| 8,100| 8,300| 6,400| 6,000 |x36,100 | 34,800 | 25,400 | 17,700 | 8)000 | 22,900
6| 6,740| 7,980| 8,000| 7,100{ 6,500 %5,700 39,200 | 35,200 | 25,500 | 17,100 { 7,910 | 23,700
7} 6,580! 8,770| 7,100| 6,900| 6,300 5,900 | 42,400 | 30,800 | 24,400 | 16,300 | 7,830 | 24,600
8| 6,770| 9,750| 7,200| 7,400| 6,200 6,000 | 47,800 | 28,100 | 25,400 | 13,600 { 7,490 | 25,400
9l 6,780| 9j630| 8,200 7,900| 6.200| 6,500 57,200 26,100 | 26,000 | 11,900 | 6,320 | 25,600

s
0l 7,430 9,510 8,500] 8,200{ 5,200| 97,000 64,800 24,500 | 26,700 | 13,500 | €,970 | 24, 400

11} 6,800| 11,600 | 7,900} 8,300| 5,400| 8,400 68,800 | 23,600 | 27,200 | 14,300 | 7,310 | 23,900
12| 6,110| s,000{ 7,900! 8,000{ 6,200 8,900 | 71,300| 22,000 {27,700 | 13,500 | 6,820 | 23,000
13( e,770| 6,100| 6,500 6,500| 6,700| 8,700 | 73,900 | 19,600 | 28,100 | 12,000 | 7,640 | 22,200
14} 6,510} 5,600| 6,700| 7,000| 6,400| 8,100 ] 70,800 | 18,700 | 29,600 | 11,200 | S,330 | 21,300
15 7,3%0( 5,500| 6,600 7,800| 6,500| 8,800 | 68,600 19,100 | 31,600 | 11,800 | 7,600 | 22,300

16| 7,190| 5,000| 6,800| 7,600{ 6,500| 8,400 64,500 | 18,700 | 32,700 | 12,800 | 7,100 | 23,900
17/ 6,340| 5,500| 7,200] 7,600 | 5,700| 7,300 | 60,300 | 17,300 | 33,400 | 11,800 | 6,380 | 26,800
ig 7,460 6,200 7,300 6,300| 5,800 8,900 (55,200 | 16,700 | 33,400 | 11,100 [ 7,090 | 30,300
19| 7,080 86,7001 7,100 5,700 6,500 | 13,100 | 54,200 | 16,200 | 32,700 | 11,200 | 6,360 | 34,400

7,700 | 6,700 7,300 5,800| 6,100 { 15,900 | 53,200 | 17,000 | 32,300 | 11,500 | 6,350 | 36,400

21| 7,590 10,500 | 6,900 6,200 | 8,600 10,900 | 52,000 | 17,700 | 31,500 | 11,100 | 6,070 | 35,900
22| 7,200 | 10,400 | he,400 | 6,700 giggg *ﬁfggg 54,400 | 16,600 | 30,300 | 9,980 | 5,920 | 34,300
K ; 58,900 | 15,800 | 29,400 | 9,800 | 6,240 | 32,800

Zg 7,090 | 10,100 | 17,000 | 6,000 | 5,700 | 9,200 | 58,900 | 14,400 | 29,600 | 10,400 | 6,240 | 31,500
7,510 [ 8,600 | 7,000 5,600 | 6,000 | 12,900 | 57,200 | 15,200 | 20,600 | 9.750 | 6,600 | 50,500

26| 8,120 | 9,200, 6,000 | 5,200 6,500 | 14,000 | 54,400 | 12,800 | 28,400 | 8,600 | 6,480 | 27,900
27| 8,080 | 8,800 6100 | 4]900 | 6,500 15,900 | 52,000 | 12,700 }27,500 | 8,380 | 6,590 | 25,500
28) 9,520| 6,000 7,100 | 6,000 | 6,300 | 18,800 | 45,800 | 12,600 | 26,500 | 8,290 | 7,230 |23,100

,630 | 6,100 | 7,100 | 6,200 - | 18,900 | 47,800 | 12,800 { 25,900 | 8,030 | 7,030 | 22,100

30( 7,070 6,800 | #6,700 | 6,200 - 23,000 | 46,100 | 15,500 | 25,500 [ 8,560 | 6,710 |21,200
31) 7.950 - 7,300 | 6,200 - Jes,000| - |1sie00| - | 80| erev0| -
Second~ Per square! Run-off in
Month foot-days Maximom ¥inimom Mean mile inches

OCLODOTY v evvernneeorsoaronnonnan 221,250 9,320 5,350 7,137 0.159 0.18
November..... 239,420 11,600 5,000 7,981 -177 .20
DOCOMDOre v roernecrrsocantonnnnns 220,000 8,500 6,000 7,097 .158 .18
Calendar yoar1940 seccesssacesr | 3,061,680 33,400 1,380 8,365 186 2.53
JBNUBLFecersoccsoracssantvasonne 215,300 8,800 4,900 6,945 .154 .18
February... 172, 400 6,700 5,200 6,157 137 .14
Marches..voes 326,200 25,000 5,400 10,520 .234 .27
1,572,200 73,900 23,000 52,410 1.16 1.30

689,600 42,900 12,600 22,250 .494 .57

832,600 33,400 21,900 27,750 617 .69

395,120 23,000 8,030 12,750 .263 .33

219, 450 8, 330 5,920 7,079 157 .18

September.cceeicrsscrecssvacnans 752,500 , 400 10,700 25,080 557 .62
Water year 1940-4l:e--¢-¢.---. | 5,856,040 73,900 4,900 16,044 356 4.84

# Winter discharge measurement made on thls day.

e Gage reading not representative of average for day; discharge estimated.

h Computed from tape-gage readings.

Note.~- Discharge Nov. 11 to Apr. 1 18 computed on basis of 8 a.m. to 8 a.m. daily discharge through
dam 3 corrected for storage in pool 3. Discharge Oct. 1-10, Oct. 12 to Nov. 10, apr. 2 to Sept. 30,
computed by using fall as determined by auxillary staff gage as a factor.
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Mississippi River at Winona, Minn.

Location.- Water-stage recorder, lat. 44°03'20", long. 91°38'15", in sec. 23, T. 107 N.,
R. 7 W., at highway bridge in Winona. Datum of Winona gage is 639.64 feet above mean
seg level, datum cf 1929. Auxiliary water-stage recorder at navigation dam 5-A, lat,
44°05'05", long. 91°40'00", in sec.9, T. 107 N., R. 7 W., 2.7 miles upstream. Datum
of auxiliary gage is 600.00 feet above mean sea level, adjustment cf 1912.

Drainage area.- 59,200 square miles.

Records available.- June 1928 to September 1941.

Average discharge.- 13 years, 18,440 second-feet.

Extremes.- Maximum discharge during year, 86,700 second-feet Apr. 15 (gage height, 11.93
eet]; minimum daily, 7,350 second-feet Aug.29; minimum gage height, 4.64 feet July 7.

19é8—41: Maximum discharge, 94,900 second-feet Apr. 20, 1936; minimum, 2,250

second-feet Dec. 29, 1933.

Remarks.- Records good. Discharge, except period of ice effect, computed by using fall

aB determined by auxiliary water-stage recorder as a factor. Flow partly regulated
by reservoirs, navigatlon dams, and power plants upstream.

Discharge, in second-feet, water year October 1940 to September 1941

g
o

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

9,070 | 11,200 | 10,200 | 15,200 | 11,400 { 12,000 | 39,500 | 63,800 | 33,600 { 31,500 | 14,700 | 21,200
9,070 | 11,200 | 10,300 | 16,600 | 11,500 | 13,100 | 40,000 | 61,800 | 32,800 | 28,000 | 14,700 | 31,500
8,790 | 12,200 | 10,900 { 16,000 | 11,600 | 14,000 | 41,300 | 60,000 | 32,900 | 26,500 | 13,500 | 40,600
10,000 | 12,700 | 11,800 | 14,800 | 11,600 | 14,900 | 43,400 | 57,300 | 34,300 | 25,500 | 12,700 | 49,900
10,000 | 12,600 { 12,700 | 14,700 | 13,000 | 14,500 | 47,000 54,700 | 35,000 | 25,300 | 10,900 | 60,200

10,700 [%14,900 | 13,000 | 14,700 | 13,200 | 14,300 { 50,600| 53,000 | 34,300 | 22,400 | 10,400 | 64,800

0 { 13,200 | 11,700 { 14,800 { 13,200 | 14,100 [#53,000| 51,400 | 34,300 | 18,700 | 10,500 | 65,800
10,900 | 15,400 | 11,800 } 14,800 | 13,200 | 14,000 | 56,600 | 49,100 | 34,300 [d16,800 | 11,000 | 65,800
11,200 | 14,900 | 12,900 | 14,200 { 13,100 | 14,100 | 69,100 46,200} 32,900 | 16,800 | 11,400 | 66,800
10,900 | 15,800 | 13,800 ’114 »400 | 13,000 | 16,300 | 64,800 42,700 32,200 | 16,900 | 11,400 | 67,800

—
OOVOO-IM OGN

11| 11,600 | 20,000 { 14,800 | 14,500 | 12,900 | 18,800 | 71,800 39,900 | 33,600 | 17,400 | 10,700 | 64,800
12| 11,300 | 20,300 p13,700 | 14,500 | 12,700 | 20,600 | 77,900 | 36,400 | 35,700 17,400 | 10,400 | 60,000
13| 10,200 | 17,100 | 12,900 | 14,500 | 12,700 | 21,200 | 82,300 | 32,900 | 35,700 | 16,500 | 10,700 | 53,800
14) 9,900 14,600 ! 13,000 14,500} 12,700} 19,500 | 85,600! 30,100 35,700} 15,000 | 12,000 | 49,900
15| 10,600 | 14,000 | 11,700 | 13,900 | 12,800 | 19,200 | 86,700 30,100| 35,700 | 14,900 | 11,400 | 46,200

16 10,700 | 12,800 | 13,000 | 14,000 | 12,300 | 17,600 | 85,600 | 28,000 36,400 | 15,700 | 10,700 | 45,500
17| 10,700 | 14,100 | 12,700 | 14,000 | 12,400 [ 14,700 | 84,500 | 24,400 | 37,100 15,700 | 10,000 | 43,400
18| 12,200 | 14,300 | 13,500 | 314,100 | 12,100 | 14,800 | 84,500| 25,100 | 57,100 | 16,600 9,660 | 43,400
19| 32,700 | 14,200 | 13,900 | 13,900 | 11,400 | 16,700 | 83,400| 20,600 | 37,800 | 16,600 | 10,300 | 45,500
20| 12,700 | 14,400 15,700 | 13,700 }#11,400{ 19,300 | 81,200 22,500 | 38,500 | 15,900 | 10,300 { 49,100

21} 12,600 16,000 | 13,700 12,600/ 11,400 | 20,800 | 76,800| 21,700| 38,500| 15,200 10,600 | 52,200
22 11,200 17,400 13,700 12,500 10,300 | 22,000 | 72,800 22,000} 39,200 13,800| 9,310/ 53,800
23| 10,100{ 18,600 | 15,400} 12,500 | 10,600 | 22,300 | 70,800| 21,100 38,500 | 13,700{ 9,310 | 53,800
24| 10,500} 19,100 13,000{ 11,600} 10,800 | 21,300 | 68,800 20,600] 37,100 | 13,400| 9,240 | 52,200
25| 10,800 18,900 13,300 | 11,100 | 10,900 |[#20,200 | 69,800( 18,800| 35,700 13,300| 9,200 | 51,400

26| 10,800 19,000 | 13,800 11,300 | 11,300{ 21,100 | 70,800| 17,800 35,700| 12,400| 8,930| 49,100
27| 12,100 17,400 | 14,000 11,400 | 11,300 22,500 | 70,800 17,400] 36,000 | 11,700| 8,670 47,000
28| 13,500 15,000 | 14,000 11,400 11,800} 51,000 | 70,800| 17,200} 35,000 11,000| 8,410 | 44,800

29} 13,900{ 11,200 14,000| 11,300 - 54,800 | 68,800} 18,900} 32,900} 11,400| %7,350| 42,000
30| 11,700| 10,900 | 14,100 11,400 - 37,000 | 66,800 22,300| 34,300( 11,600| 7,880| 39,900
31| 11,200 ~ | 14,100} 11,400 - 39,000 - 27,000 - 14,000] 11,000 -~
Second- Per square| Run-off in
Month footedays | MeXimum | Minimum  — Mean mile inches
October. 342,530 13,900 8,790 11,050 0,187 0.22
November 453,400 20,300 10,900 15,110 +255 .28
December...cccvereerneccrrannnnns 403,100 14,800 10,200 13,000 »220 .25
Calender year 1940 seeeeeracsven 5,892,540 51,500 &,000 16,100 272 3.69
JANUALY. e cesnsseonsroonssooonnes 420,300 16,600 11,100 13,560 .229 .26
13,200 10,300 12,020 »203 .21
39,000 12,000 19,860 +335 39
86,700 39,500 67,490 1.14 1.27
63,800 17,200 34,020 575 66
39,200 352,200 35,400 598 +67
31,500 11,000 17,150 .290 33
14,700 7,350 10,560 +178 .21
67,800 21,200 50,760 867 96
Water year 1940«4l covcecsveres 9,094,690 88,700 74350 24,920 421 5.71

# Winter discharge measurement made on this day.

d Doubtful gage-height record; discherge estimated.

Note.- Slope-stage~discharge relation affected by ice Nov. 11 to Apr. 2; discharge computed on
basis of flow through dem 5A,
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Mississippl River at La Crosse, Wis.

Location.- Water-stage recorder, lat. 43°48'45", long. 91°15'25", in sec. 31, T. 16 N., R.
., a quarter of a mile upstream from highway bridge at La'Crosse. Datum of gage is
626.32 feet above mean sea level, adjustment of 1912. Auxiliary water-stage recorder,
lat. 43°61'50", long. 91°18'25",.in sec. 28, T. 105 N., R. 4 W., at navigation dam 7,
4.7 miles upstream. Datum of auxiliary gage 1s 600.00 feet above mean sea level,
ad justment of 1912.

Drainage area.- 62,800 square miles.
Records avallable.- June 1929 to September 1941.
Average discharge.- 11 years (1930-41), 20,550 second-feet.

Extremes.- Maximum dalily discharge during year, 96,400 second-feet Apr. 18, 19; maximum
gageé neight, 11,00 feet Apr. 19; minlimum daily discharge, 7,910 seécond-feet Oct. 1;
minimum gage height, 3.78 feet Oct. 27,

1929-41: MaxImum discharge, 101,000 second-feet May 23, 1938 (discharge measure-
ment); maximum gage height, 12.09 feet Sept. 15, 1938, present datum; minimum daily
discharge, 3,300 second-feet, Dec.30, 31, 1933; minimum gage height, 2.70 feet Aug. 19,
20, 1936, present datum,

Maximum stage known, 16.0 feet June 19, 1880, present datum (discharge 190,000
second-feet, computed by Corps of Engineers, U. S. Army); minimum, -2.70 feet Aug. 19,
20, 1936, present datum.

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

computed by using fall determined by auxiliary water-stage recorder as a factor. Flow
partly regulated by reservoirs, navigation dams, and power plants above station.

Discharge, in second-feet, water year October 1940 to September 1941

g
o

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

7,910| 12,600 11,600/ 16,500{ 12,500| 12,700| 42,700| 72,800| 40,100 36,300| 15,500 | 17,700
8,460| 12,700| 10,900| 18,600| 12,500] 14,100| 45,400 70,200| 46,100} 33,700} 15,400 | 27,900
8,650 12,700| 10,900( 18,500| 12,500| 14,600 49,000| 67,800 44,000| 28,300

11,500| 13,100 11,300| 17,800| 12,400{ 15,300| 54,400 | 64,500 44,000 26,900} 14,500 | 42,700
11,800| 13,300 11,800\ 17,400| 13,500| 15,100| 80,600| 61,600 44,000 | 27,600| 13,300 | 54,400

12,700{ 14,500| 12,400 16,200/ 13,500{ 15,100 63,500 58,800| 42,100| 27,300} 12,800} 62,500
13,000(#14,600{ 12,600| 15,900(#13,500| 15,400 |%64,500| 56,100| 40,800 24,600| 12,500 65,600
13,100| 15,700} 12,500| 15,900| 13,600| 15,600 65,600| 53,600 39,500| 21,000/ 12,100| 69,000
12,600 16,200| 13,600/ 16,00C| 13,600| 15,600 66,700 50,500| 37,600| 17,300( 12,100| 71,500
10} 12,100{ 16,300| 15,100(#16,100( 13,700| 16,300 71,500| 46,100| 36,900| 16,500 12,300,| 74,100

OP-~-ID MBI

11| 12,000| 18,600| 14,800| 16,100| 13,700| 19,600| 76,700| 43,400| 38,200( 18,100 11,500 74,100
12| 12,600|g20,600{ 14,000| 16,200| 13,400| 23,000 82,200| 40,100| 39,500| 18,600 11,500 70,200
13| 12,600| g20,300|#13,200( 16,100{ 13,400| 24,600| 87,800 38,200| 41,400| 17,500 12,000( 64,6500
14| 11,600 g18,500| ‘12,200 16,100| 13,400 24,300] 90,600| 34,200| 41,400| 16,300 12,500| 57,000
15{ 11,400| 16,300 12,500| 16,000| 13,400| 23,800| 93,400 34,400| 40,800| 16,000( 11,900| 52,000

16] 12,500] 14,700| 13,700 15,400 13,400| 22,200| 93,400| 32,900| 40,800| 16,800f 11,800) 53 »600
171 12,800 15,600| 13,400 15,400( 13,200/ 17,900| 94,900{ 28,300| 40,800| 17,200 12,000| 49,800
18] 13,900| 14,900/ 13,800 15,300 13,000, 14,600{ 96,400 26,200 41,400( 17,100( 11,300} 48,200
19 13,700| 16,700{ 13,800| 15,300{ 12,400 14,900| 96,400 26,200! 42,100| 17,400} 11,300( 49,000
20| 13,900, 16,500 13,800| 15,100{ 12,400| 18,600{ 93,400| 34,200| 42,100 17,300| 11,700; 53,600

211 14,000 17,800 14,400f 14,000{ 12,400] 21,000/ 90,600 25,900 42,100 16,700 11,800| 57,000
22] 13,000, 19,400] 14,200] 13,300 11,700} 24,500 86,400/ 25,900| 42,1Q0| 15,200| 11,100} 57,800
28| 11,600| 21,000 14,300 13,300| 11,700 29,900| 83,600| 25,100f 42,100| 14,700 11,300 57,800
24| 11,300, 21,100[ 13,700| 12,400 11,800| 28,700| 80,800 23,800 41,400| 14,400} 11,300/ 57,000
26( 11,5000 21,400, 13,200{ 12,000{ 11,800 26,700| 80,800| 23,200] 39,500{ 14,500 10,800| 56,100

26| 11,700 21,400/ 13,800| 12,000 12,200 27,000| 79,400 21,500{ 37,600 14,200| 10,700| 52,800
27| 12,0000 20,400| 14,400 12,000 12,200 ¥29,400| 79,400| 19,800] 38,200{ 13,500 9,480| 50,500
28| 15,600/ 18,400/ 15,200| 12,700, 12,200, 30,600 79,400 18,800] 38,200| 13,300 9,960f 47,500

- 38,800 78,000{ 20,500| 37,600 13,800/ 9,750| 45,400

30| 13,900 12,400 15,200/ 12,600 - | 42,100| 7s5,400] 26,100 36,900 14,600| 9,490| 44,000
311 12,700] - 15,300, 12,600 - ] .41,400| - 35,000 - 15,000{ 10,600 -
Second-~ aman mun Per square| Run-off in
Month foot-days Haxi Mini Mean mile inches
OBLODOI e s easvrenernerrracrsronon 379,120 15,000 7,910 12,200 0.194 0.22
Novembers...... 502,000 21,400 12,400 186,730 «266 .30
DOCOMDOY e v svessarnvaonrnnncons 416,900 15,300 | 10,900 13,450 .214 .25
Calendar year 1940.....eeeser. | 6,626,330 54,400 7,000 18,100 .288 3.93
465,500 18,600 | 12,000 15,020 .239 .28
559,000 13,700 | 11,700 12,820 204 .21
693,800 42,100 12,700 22,400 +357 41
cee 2,302,900 96,400 | 42,700 76,800 1,22 1,36
7% O 1,195,700 72,800 | 18,800 38,570 614 W71
Junes.eesrsens 1,219,300 46,100 36,900 40,640 647 712
JulFeeeresnanns 591,700 36,300 | 13,300 19,090 .304 35
August... 369,880 16,000 9,480 11,930 ~190 .22
Septemberce.cacecesssssnenscesss | 1,620,200 74,100 | 17,700 54,000 .860 .96
Water year 1940-4L........... | 10,116,000 96,400 7,910 27,720 o441 5,99

# Winter discharge measurement made on this day.

g Computed from graph based on gage readings,

Note.~ Slope-stage-discharge relation affected by ice Nov. 16-19, Nov. 28 to Mar. 27; discharge
obtalned from computations of flow through dem 7.
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Mississippi River at McGregor, Iowa

Location.- Water-stage recorder, lat. 43°01'40", long. 91°10'22", in city park at north
end of Main Street in McGregor, 2.6 miles upstream from Wisconsin River and 4.0 miles
downstream from Yellow River. Datum of gage is 605.30 feet above mean sea level, ad-
Justment of 1912. Auxillary gage is a water-stage recorder, lat. 43°12'33", long.
91°06'05", at dam 9, 24 miles northeast of Harpers Ferry and 14.2 miles upstream from
McGregor gage. Datum of gage is 600.00 feet above mean sea level, adjustment of 1912,

Drainage area.~ 67,500 square miles.
Records available.- August 1936 to September 1941.

Extremes.~ Maximum daily discharge during year, 102,800 second-feet Apr. 20; maximum gage
eIght, 14.66 feet Apr. 22; minimum daily discharge, 8,910 second-feet Oct. 1; minimum
gage height, 5.04 feet Aug. 15.

1936-41: Maximum daily discharge, that of Apr,.20, 1941; maximum gage height,
observed, 18.45 feet Sept. 18, 1938; minimum dally discharge, 6,200 second-feet Dec. 9,
1936 (discharge measurement); minimum gage height, -0.86 foot Aug. 18, 1936.

Maximum stage known, about 21.0 feet in 1880,

Remarks.- Records good except those for period of ice effect, which are fair. Stage-
Scharge relation affected by backwater from Wisconsin River and dam 10. Discharge
computed by using fall as determined by auxiliary water-stage recorder as a factor.
Flow regulated by reservoirs and navigation dams.

Discharge, in seccnd-feet, water year October 1940 to September 1941

H

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

8,910| 11,300| 14,000 17,000 12,700| 13,300| 44,400| 79,900| 51,400 39,800 20,400 20,600
9,620 10,700| 13,500 18,000| 12,400{ 14,100{ 45,700 78,000 53,500} 37,600| 18,40C| 26,300
10,600{ 10,400| 13,500| 18,500] 12,500| 16,500 48,100| 76,000 49,900| 33,400| 16,700| 27,900
12,800| 10,600} 13,500| 19,000| 13,000| 17,600 49,700| 73,600| 49,100| 25,900 15,600 35,000
13,200 9,790 13,500} 18,500| 14,000| 18,300 | 51,800| 71,600 47,800| 24,800| 14,600| 37,700

19,000/ 10,100] 14,000] 18,000| 14,100 19,000]| B4,100| 70,600| 47,200| 28,100| 13,800| 42,000
14,100( 11,500] 14,000| 18,00C| 14,100 20,000 57,300| 6S,400| 47,700} 27,700| 13,300| 48,200
13,800( 14,100| 14,000 17,500| 14,100| 20,000 | 61,000| 65,900| 46,600| 22,600( 12,800| 54,000
13,300 16,000) 15,500] 17,500) 14,300 20,000] 62,700 62,500| 44,100| 18,500| 12,700] 58,200
10 13,500| 16,500 17,000} 17,000| 14,300| 20,000| 64,200 59,000} 41,100| 18,400| 13,000 59,200

11| 13,s500{ 22,100{ 17,000] 17,000] 14,300| 22,000 65,700| 56,000| 41,100| 19,800 13,300 62,300
12| 12,900| 23,700] 16,500} 17,000| 14,200| 25,000 66,800| 52,200| 43,400| 20,600 13,300 67,500
13| 12,400| 22,600| 16,000| 17,000 14,200 28,000| 74,000| 45,800 46,100| 19,400| 12,900| 70,200
141 11,700( 21,400} 15,000{ 17,000 14,200{ 29,000| 78,200 40,800 47,000 16,900( 13,400{ 70,700
16| 12,400 20,400| 15,000( 16,500| 14,100| 28,000| s3}600| 36,000] 48,400 15,700| 12,600| 70,100

18} 13,200( 18,000( 15,600{ 16,500( 14,500| 29,000 87,400| 33,800{ 47,700| 15,800 12,600 69,000
171 13,200} 15,800 16,000} 16,500} 13,800| 28,000 91,600| 32,400 45,900| 16,400} 12,500| 66,800
18 14,700| 14,700} 16,000| 16,500| 14,000 25,000| 97,800| 26,400| 44,400| 1s,100| 12,200| 63,100
19| 14,200 13,000 17,000{ 16,000{ 13,200( 20,000|100,100| 21,800| 43,900{ 19,500| 11,600| 59,000
20| 15,200| 14,000| 17,000| 16,000} 13,400| 18,000|102,800| 23,300| 43,600| 19,700| 11,600| 56,000

21} 15,100| 18,000 17,500!%16,000| 12,600| 18,000 |100,300| 26,400 ¢3,700| 19,500| 11,000] 54,100
221 14,700|#19,800( 17,500| 15,500| 12,000 23,000| 97,600| 28,200 43,600| 18,500| 10,200 54,400
23| 13,600( 21,200| 17,000} 15,100} 11,900} 32,000| 94,000 29,300} 43,300| 18,000| 10,800 55,100
24} 13,800{ 25,000( 17,000{ 14,100| 11,800| 39,800 91,000| 28,200] 45,200| 17,800} 11,200 56,100
25| 14,100/ 23,200] 17,000{ 12,700| 11,700|#38,600| 90,000 27,800| 42,100 17,100| 10,800 57,800

28 14,500| 22,800| 17,000| 12,800| 12,100| 36,800 87,200 27,100| 40,000} 16,400| 10,200{ 58,200
27| 16,600| 21,400 16,000 12,600| 12,600} 33,700| 84,300| 24,9001 40,200| 15,400 9,940| 58,100
28| 15,700| 21,800/ 16,000! 12,200] 12,900 33,700| 83,300 23,100] 39,500| 15,500 9,540| 57,500

- 34,900 | 82,000f 24,700| 39,100} 15,900 10,000| 565,200

OM-IR AP NN

801 13,300| 14,300| 17,000| 12,300 - 8,200{ 80,900| 23,000| 39,400{ 21,400 9,510} 63,500

31( 12,100 ~ | 17,000{ 12,800 -~ | 43,200 - 46,600 - | 22,300( 12,600 =
Second- 1 Per square|Run~-off in

Month foot-days ¥aximum Hin Mean mile inches

October... 419,630 19,000, 5,910 13,540 0.201 0.25
November. . 509,190 23,700 9,790 16,970 «251 «28
DOCOMDO e e e s vececsversassrensnns 489,000 17,500 13,500 15,770 234 .27
Oslendar year 1940....ceccesees | 6,911,250 62,100 6,700 18,880 280 ' a3.82
JONUBTY s e csvasersonssannsssensns 493,400 19,000 12,300 15,920 .236 .27
February....ccoeve 372,800 14,500 11,600 13,310 .197 21
MArChesrveonroanns 804,600 43,200 13,300 25,950 384 .44
Aprilecsesevacnces 2,277,600 102,800 44,400 75,920 1.12 1.25
L 1,382,200 79,900 21,800 44,590 .66L) - .76
JunBeeeces 1,344,000 53,600 39,100 44,800 «664 74
JUlFescecrose 656,800 39,800 15,400 21,190 314 «36
Augusteiaecsas 392,690 20,400 9,610 12,670 .188 .22
Septembers.ec.csieeesssocsssaesees | 1,623,800 70,700 20,600 54,130 .802 .89
Water year 1940=4lecsecsescsss | 10,765,710 102,800 8,910 29,600 «437 5.92

* Winter diacharge measurement made on this day.
Note .~ Stage-dlacharge relation affected by 1ce Dec. 1 to Mar. 23,



108 MISSISSIPPI RIVER MAIN STEM

Mississippl River at Clinton, Iowa

Location.- Water-stage recorder, lat. 41°53'40", long. 90°09'24", in NE} sec. 16,T. 22 N,
. ., in lower lock guide wall at dam 13, 1.2 miles upstream from Otter Créek, 2
miles north of Fulton, I1l., and 2.1 miles upstream from crossing of U. S. Highway 30
at Clinton. Datum of gage 1s 568.70 feet above mean Sea level, adjustment of 1912.

Auxiliary gage is a water-stage recorder, lat. 41°46'50", long. 90°15'07", in NW} sec.
34, T. 81 N., R. 6 E., at foot of Yazoo Btreet in Camanche, Iowa, 4.9 miles upstream
from Wapsipinicon River and 10,7 miles downstream from principal gage. Datum of gage
1s 563.21 gée*s above mean sea level, adjustment of 1912,

Drainage area.- 85,600 square miles at U. 8. Highway 30, where dlscharge measurements are

Tage.

Records avallable.- October 1939 to September 1941. October 1832 to September 1939 in
TEPOrts of Geological Survey and June 1873 to December 1932 in report of Iows State
Planning Board entitled "Stream Flow Records of Iowa - 16873-192Z2", for site 23 miles
dewnstream from U. §. Highway %0 (published as Mississippl River at LeClaire). Records
equivalent except for inflow from Wapsipinicon River.

Extremes,- Maximum dally discharge during year, 128,200 seccnd-feet Apr. 25; maximum gage
eIght, 15.11 feet Apr. £5; minimum daily discharge, 14,800 second-feet Aug. 28; minl-
mum gage helght, 2.95 feet Dec, 31.

1939-41: Maximum dally discharge, that of Apr. 25, 1941; maximum gage height, that
of Apr. 25, 1941; minimum daily discharge, 12,000 second-feet Dec¢. 27-30, 1939; minl-
mum gage height, -0.70 foot Dec. 30, 1939.

Maximum stage known, 19.7 feet June 25, 1880 (21.4 feet at auxiliary gage). A dis-
charge of 149,200 second-feet was measured at Clinton Sept. 21, 1938,

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

Scharge relation affected by backwater from Wapsipinicon River and dam 14, Dis-
charge computed by using fall as determined by auxiliary water-stage recorder as a
factor. Flow regulated by reservoirs and navigation dams.

Discharge, in second-feet, water year October 1940 to September 1941

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

18,000| 17,400| 24,800| 29,300 23,100| 21,000| 57,400]105,500| 70,500} 50,800| 24,900 22,700
18,500} 18,000) 22,800 30,800| 23,300| 22,000 59,800{101,000} 74,400 48,100 24,500 | 29,700
20,000( 18,800| 22,000 32,800 23,200| 23,000 61,600, 96,600 78,400| 46,600| 22,700 | 34,000
21,800} 18,300( 21,500| 33,000| 23,200{ 25,000| 68,200| 94,400| 74,800| 44,800] 21,200| 40,200
21,000| 30,000 23,100| 26,000( 74,000 91,500| 69,900 39,700| 20,600 ] 44,200

21,800| 18,700/ 21,500| 28,000| 23,200| 2s5,000| 78,000{ 88,500| 65,400 32,600| 19,800 47,600
21,500{ 20,100| 21,200/ 29,000/ 23,100| 2s8,000| 78,600| 85,400 65,400 31,600 20,800| 52,100
21,000( 20,500{ 22,300{ 30,400| 22,800{ 29,000{ 80,000| 83,400| 66,100{ 31,100| 20,600| 63,900
21,0001 20,900 23,800/ 30,600| 22,700f 29,000| 83,500| 78,100 66,700| 29,600| 20,600 | 86,900
20,500{ 22,700|#25,000( 29,700 23,500| 29,000 88,300| 75,400( 67,000| 28,800| 19,600 95,500

20,900 30,200/ 25,200( 29,200( 23,600 29,000| 91,300| 72,900 69,000( 32,100| 19,700| 98,500

34,200| 26,700| 28,400| 24,000| 30,000| 94,200{ 69,900| 73,300 29,000 18,600 95,5600
21,700i 55,700| 26,800 27,700| 26,400 31,000{ 97,600} 65,500| 77,000| 23,900 19,100| 94,000
1 34,200 25,000| 27,700| 29,500| 32,000! ¢9,900| 62,200| 77,400| 23,200| 12,100 95,200
5( 20,900 29,600| 24,600 27,400| 31,300| 32, 000(104,800| 61,200| 74,100| 22,900| 16,900 98,500

161 21,200] 27,600 26,500 28,400/ 30,000| 29,000{105,900| 55,600| 69,000] 22,500] 16,400 100,200
E

;lL'é 21,200f 27,800| 26,500| 28,600| 27,100 23,000{108,600| 45,900| 64,700 22,800 17,300| 99,200

8 21,400] 27,400| 27,000 26,700| 24,900| 26,000j114,100) 37,900| 62,100| 23,400] 18,400) 95,200

L 21,200[ 26,300| 28,500| 24,800 25,000| 29,000(117,500| 36,600| 63,800| 23,800| 17,900 90,300

21,500[ 29,000 31,l00| 26,000{ 25,400| 41,400|121,900( %2,000| 61,000] 25,200| 17,800 | 84,700

21| 21,5001 30,000| 32,900| 26,100/ 24,800| 51,500|125,700| 31,600[ 57,900| 25,700] 17,400| 78,100
, B ’ ’ B ’

gg 21,600| 32,100 33,700 26,900| 24,000{ 61,600|126,400| 33,700| 56,900 25,300( 16,800| 73,700

oo 21,300| 33,500| 32,400| 26,700 22,500| 62,700{127,800| 35,500 57,100 25,400| 16,400| 72,600

= 21,500| 35,900 31,800 25,700|%20,800| 64,800(128,100| 36,500) 57,700| 25,500| 16,400 72,200

21,200{ 37,500 51,400{ 24,300{ '20,700| 64,700(128,200| 35,800 57,000 25,300| 16,500 73,000

26| 21,300{ 37,000 30,800| 22,700 £1,000| 64,200]127,200| 35,000] 54,500| 22,700| 16,400] 73,100
gg 20,800| 38,700| 29,800| 22,400| 213300|#60,800{124,800| 35:200| 545000] 21,100| 15500 74,000
19,400| 38,900| 29,400| 22,500| 21,300| 58,700{120,800| 36,200| 50,800( 21,800| 14,800| 77,400
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291 20,000| 36,700 30,000| 22,100 55,000
- ,000]116,600| 40,600( 51,400 22,700| 15,300| 75,700
301 18,000 51,200| 29,100| 22,100| - | 55,000|111,200] 45,200 51,800| 263800 15,200 77,700

17,200 - | 28,700| 22,400 - | 55,200 "~ 55,000 - 27,100 16,200 =

Second- Per square|Run-off in
Month foot-days Maximum Minirzum Mean mile inches
OCLODET . e vverraresnanrsssesnanne 642,300 21,900 | 17,200 20,720 0,242 0.28
eee . 547,300 38,900 | 17,400 28,240 330, .37
December. . 833,700 33,700 [ 21,000 26,890 .314 .36
Calendar yoar 1940sessessssrss | 11,164,100 74,100 12,200 30,500 »356 4,85
841,400 33,000 | 22,100 27,140 317 .37
674,800 31,300 [ 20,700 24,100 .252 .29
1,216,600 64,800 | 21,000 39,250 459 .53
3,021,900 | 128,200 | 57,400 | 100,700 1.18 1.31
1,860,600 | 105,500 | 31,600 60,020 701 .81
1,939,100 78,400 | 50,800 64,640 755 .84
901,800 50,800 | 21,100 29,090 +340 .39
ugus [EETTTTRIPOPRPPIN 572,400 24,900 14,800 18,460 .216 +25
September.vecieascascsssrirenans 2,215,600 100,200 22,700 73,850 863 .96
Water year 1940-41............ | 15,567,500 | 128,200 [ 14,800 42,650 498 6.76

# Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Dec. 3~7, 14~19, Jan. 4 to Mar. 19,
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Mississippl River at Keokuk, Iowa

Location.- Lat. 40°23'35", long. 91°22'25", at Mississippl River Power Co's. dam and power
pPlant at Keokuk, 2.8 miles upstream from Des Moines River.

Drainage area.- 119,000 square miles.

Records available.- October 1932 to September 1941 in reports of Geological Survey. Janu-
ary 0 _December 1932 in report of Iowa State Planning Board entitled, "Stream Flow
Records of Iowa - 1873-1932." Records for period May 1913, when Keokuk dam was com-
pleted, to September 1937 adjusted for change in contents in Keokuk Reservoir, those
after September 1937 unadjusted. Records prior to 1913 collected at site of Galland,

8 miles upstream.

Average discharge.- 63 years (1878-1941), 60,230 second-feet.

Extremes.- Maximum daily discharge during year, 154,400 second-feet Apr. 27; minimum daily,
, second-feet Aug. 28.
1878-1941: Maximum discharge, 314,000 second-feet May 18, 1888; minimum daily, 5,000
second-feet Dec. 27, 1933.
Flood of June 6, 1851, reached a stage estimated at 13.5 feet at Galland (discharge,
360,000 second-feetx.
Remarks.-~ Records good. Discharge computed from records of operation of turbines in power
plant and spillway gates in dam. Flow regulated by reservoirs and navigation dams.
Three discharge measurements made during year by Geological Survey.

Cooperation.- Records of daily discharge furnished by Mississippl River Power Co.

Discharge, in second-feet, water year October 1940 to September 1941

&
P

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

22,000( 22,500| 39,600( 41,900( 31,700( 32,500 50,500 (137,700 | 63,400 | 82,000{ 29,800 | 26,500
22,000| 21,500 35,300| 44,000| 30,900} 30,300 | 80,500(132,600| S3,000| 81,900 | 25,700} 32,500
22,200( 21,000 26,300} 42,800! 32,500 32,700| 84,0001126,700| 93,000} 74,700 27,600 | 37,200
22,500 22,000| 23,500 42,800| 34,000| 36,500 $6,500(119,900| 97,900 | 66,400 | 26,100 { 40,400
23,5C0| 20,500| 24,800| 35,500 33,700 36,600 91,300 {114,500 /102,600 | 60,300} 27,600 | 41,000

24,700| 21,000| 24,700| 32,100| 33,600 35,000 |101,500|113,400 |101,600 | 54,700 | 25,700 | 46,000
25,100 22,600| 23,900 27,800( 34,200{ 37,300 [106,500 (107,000 | 95,200 | 50,500 | 24,100 | 51,000
24,700 | 25,000 24,100 27,800 31,600| 36,000 {107,800 /103,700 | 91,500 | 46,500 | 23,000} 55,700
24,900| 26,700| 27,500 29,000| 27,700| 38,700 |107,900| 99,900 | 99,200 | 40,800 | 21,800 | 63,700
10| 25,100 26,100| 30,700| 32,500| 30,500| 44,600 |109,900| 95,500 [108,900 | 37,500} 22,400 [ 97,100

ODID 0BG

11| 25,400 28,500 32,400| 34,700| 30,300| 42,500 [112,400( 89,700 | 94,300 | 36,700 | 22,700 [110,300
12| 25,200 31,700| 35,400| 34,500| 31,100| 40,400 [115,100| 52,500 | 96,500 | 45,600 | 24,800 117,400
13{ 24,900 35,700 55,700 39,500 33,200 39,200 {117,200 80,000 | 97,500 { 43,900 23,900 {123,700
141 25,700 40,200{ 33,100| 42,200| 40,600| 42,600 (116,600| 75,300 |101,000 | 35,700 | 22,300 [118,500
15} 25,700] 37,500 31,200| 41,000] 46,700} 49,400 ]123,600] 72,000 |102,900| 31,500 21,300 |119,000

16} 25,500| 31,000| 37,200 40,700 51,200| 52,700 |122,500| 71,500 |101,800 | 29,900 | 17,500 {116,000
17| 26,000| 30,500{ 36,400 44,400 54,800 50,800{122,400| 70,500 | 98,500 | 28,300 | 14,700 [117,600
18} 25,300 30,700| 36,600 36,200| 52,300| 47,700 |130,400| 62,000 | 91,500 | 25,000| 18,800 [118,400
194 25,200 31,700| 41,700 31,200 45,300 48,600{131,500| 51,600 | 86,700 | 27,900 | 20,900 {117,400
20| 24,900{ 33,500| 45,800| 32,100| 41,500| 50,200 |141,000| 48,400} 80,100 27,500 | 20,000 |115,000

21| 25,400| 34,700( 48,400] 30,700} 42,100| 52,500 (149,400| 45,700} 77,800 31,500} 20,200 (108,700
22| 26,000 40,300 48,700| 31,000| 40,100 | 74,000 147,600 | 43,200 | 72,400 | 32,100 | 19,300 99,400
23{ 26,000( 42,000( 48,600 32,300 40,600|100,800 {153,500 43,600 69,700 31,200 17,300 91,200
24| 25,700| 42,600 46,2001 34,100 41,300/103,300 |152,400| 42,600 | 67,600 | 30,400 | 16,200 | 85,600
25 26,000 48,300] 45,400; 38,900| 39,700 105,300 [153,400 41,800 64,800 | 31,800 19,700 | 85,800

26( 25,000| 51,000 45,000 37,000} 39,300 105,400 |153,900! 43,400 | 64,900 | 30,100 19,000 | S1,200
27| 22,s00( 46,600| 44,200| 34,700| 38,300(101,600 {154,400 42,000| 62,400| 28,400 17,600 | 79,800
28| 23,000| 44,400| 42.800| 31,400| 36,200| 97,100 [152,100| 42,000 | 58,200 | 28,200 | 14,300 | 85,400

29| 23,400( 45,700 39,100| 32,700 = 90,600 {148,000 | 44,500 | 61,800 ( 29,100 | 15,000 [ 80,400
30| 25,100| 43,700{ 40,400| 32,000| = 87,700 1140,900 | 45,600 | 74,300 52,600 | 15,000 | 52,600

51| 23,200 - 41,500 31,500 - 84,600 - 52,000 - 33,500 15,000 -
Second- my 1 Per square|Run-off in

Vonth foot-days Maxl Mn Uean mile inches

760,100 26,0001 22,000 24,520 0.206 0.2¢
999,500 51,000 20,500 53,330 .280 31
1,156,200 48,700 23,500 36,650 .308 .36
Calendar year 1940.....eesns0s | 13,528,600 81,700 8,900Q 36,960 311 4.22
JBNUBLT e veennrananrnanoranns 1,099,900 44,400 27,500 35,450 .298 o34
1,065,200 54,8001 27,700 35,040 .320 33
1,827,200  105,400| 50,300 55,940 +495 57
5,694,700  154,400] 80,500] 125,200 1.04 1.15
2,341,200/  137,700{ 41,800 75,620 ,635 73
2,856,300  103,900] 58,200 85,210 .716 .80
1,269,000 82,000 27,500 40,940 .344 40
ugust. 652,000 29,800 14,300 21,030 .77 .20
SOPtOmMDEr. s erenroratosaronansas 2,542,500 123,700{ 26,500 84,740 M2 .79
Water year 1940-41l............ | 19,943,000] 154,400] 14,300 54,640 459 6.22
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Mississippi River at Alten, I1l.

Location.- Water-stage recorder, lat. 38°53'06", long. 90°10'56", in sec. 14, T. 5 N., R.
I0 W., at Missourl & Illinois Bridge & Belt Railroad bridge at Alton, 7.7 miles (rev%sed)
upstream from Missouri River. Auxiliary gage 15 water-stage recorder, lat. 38°49'43",
long. 90°06'27", at Hartford, I111., 1.8 miles (revised) upstream from Missouri River,
gnd 5.9 miles (revised) downstream from Alton gage. Datum of each gage 15 mean sea level,
atum of 1929.

Drainage area.- 171,500 square miles.

Ecoi‘gs gvallable.- Discharge: March 1933 to January 1938 and October 1939 to September
TSAT 1n reports of Geological Survey. Since 1880 (discharge measurements made intermit-
tently, at Grafton, 15 miles upstream) in reports of Mississippl River Commission and
Corps of Engineers, U, S. Army.

Gage heights: Since January 1904 in reports of Mississipp! River Commisslon. December
1890 to September 1893 and since January 1917 in reports of U. S. Weather Bureau.

Extremes (regulated).- Maximum discharge during year, 220,000 second-feet(result of discharge
measurement) Apr. 21; mum gage height, 417.27 feet Apr. 22; minimum discharge, 19,000
second-feet Aug. 31; minimum gage height, 393.00 feet Oct. 29.

1933-38, 1939-41: Maximum discharge observed, 265,000 second-feet May 17, 1933; maxi-
mum gage height observed, 424.4 feet, present datum, June 8, 1935; minimum discharge,
15,000 second-feet Dec. 30, 1933; minimum gage height, 390.8 feet Jan. 15, 1940.

Maximum stage known, 45é.5 feet, present datum, in June 1844.

Remarks.- Records good. Fifty-four discharge measurements wers made during the year. Stage-
scharge relation cccasionally affected by backwater from Missouril River. Discharge
determined on basis of slope computed from auxlliary gage at Hartford. Flow regulated

by navigation dams and reservoirs.

Discharge, in second-feet, water year October 1940 to September 1941

g
o
e
o
.

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

2,300| 27,400) 49,400| 54,300 47,200]| 46,200 101,000 |154,000| 66,100 | S4,700 | 34,500 | 25,400
28,500| 29,200| 44,600| 62,200| 49,800| 46,300 99,000 {177,000| 76,300 |108,000 | 33,200 | 37,200
28,700| 30,100| 42,700| 65,800| 63,200| 43,900] 95,700 166,000 95,800 /118,000 | 35,500 | 54,200
28,900 30,300 39,200| 76,300 50,000 40,700 {102,000 |168;000 {125,000 {117,000 | 35,300 | 54,300

20,600 39,000| 70,000} 56,200| 40,700 [107,000 |148,000 [12¢,000 [100,000 | 32,000 | 63,400

29,300| 30,700| 39,000| 86,500 56,900 43,600 /110,000 (150,000 [123,000]| 55,700 30,600 | 60,500
30,600 30,700 | 39,600 45,800| 48,900| 46,900 (123,000 (151,000 {122,000 74,800 [ 30,900 | 57,300
31,700| 30,800| 42,400 41,400| 42,200| 45,300 {135,000 |142,000 {122,000 | 67,000 | 31,300 | 65,500
34,000| 31,200| 44,500( 42,300| 39,500 48,400 [138,000 [133,000 {120,000 | 58,700 | 31,500 | 88,500
10| 35,500| 31,500| 44,600| 40,700( 40,700 51,200 |138,000 |129,000[129,000 | 65,200 | 31,100 {101,000

11} 35,500| 31,700| 48,600| 41,100| 45,300/ 57,800 138,000 |126,000 161,000 | 79,500 | 28,500 |110,000
12/ 33,700| 35,300] 54,000| 43,300 45,600| 62,400 130,000 |118,000 {168,000 | 60,400 | 28,100 (126,000
13| 33,500| 39,200] 56,200| 47,200] 47,900} 62,800 |138,000 {110,000 |154,000| 63,300 29,600 |128,000
14| 31,800| 39,800| 56,400| 49,200| 52,100| 61,900 [140,000| 99,500(154,000] 67,100 | 28,500 (129,000
16} 32,000| 42,600| 56,400| 5¢4,300| 47,400| 61,800 144,000 97,500)161,000} 55,000 29,300 {132,000

161 32,300| 41,700| 65,700| 58,200| 47,800 62,900 152,000} 97,700|145,000| 45,000 | 28,000 [131,000
17} 32,300 41,200{ 54,900| 61,600) 76,000| 68,700 156,000| 94,400[144,000| 37,300 26,000 (129,000
18( 32,300| 38,2001 60,300 65,000| 83,100| 83,800 (165,000| 91,700|149,000| 36,600 27,200 125,000
19| 32,400| 34,000| 49,700 71,800 S1,200| 80,000 |174,000| 88,800(148,000] 31,300 | 26,900 [125,000
20( 32,300| 33,000{ 51,800| 49,900| 68,700 77,300 [211,000| 82,300(140,000| 37,300 28,100 (130,000

21| 2,200 39,400{ 59,000| 42,800( 56,800| 72,900|219,000| 70,300[128,000| 41,200| 28,300 (129,000
22| 32,200| 52,000| 60,600| 43,%00| 52,300| 77,100])213,000| 62,600|112,000| 41,600 27,100|130,000
23| 32,300 57,800| 60,700 56,600 56,200| S4,500(208,000| 60,100| 95,900| 41,400| 26,500 [122,000
24} 32,400| 57,900] 59,900] 66,000] 55,900)114,000/201,000] 60,500 S1,000| 42,300} 26,000 }112,000
25 31,900 56,100{ €0,400| 5¢,000( 62,500(127,000|200,000| 61,300( S2,300| 43,500 25,600 (112,000

26/ 32,100| 56,000( 60,700 49,500| 61,400|135,000/195,000| 62,400| 81,100] 45,800 36,500(117,000
27! 31,900| 61,500] 60,800 52,900| 60,000 128,000 |191,000| 62,600| 77,400| 45,600 | 30,300 {108,000
28| 29,400 63,400| 60,700| 55,800 50,900/126,000|190,000{ 58,900( 77,100 42,700 | 25,000 (102,000
291 26,2001 59,600! 58,500| 55,500 - 1120,0001190,000| 56,400| 80,200| 41,000/ 23,200 97,500

OOIG PN
[
o
E

30| 25,600] 53,400| 56,800| 51,300 - |114,000(190,000] 55,600| 77,000| 40,600| 21,600| 94,000
31 26,200 - | 54,500( 48,400 - {106,000 < 67,300 - 1 39,800 21,000 -

Second- Run-off in

Month foot-days Maxlgrum Minlmum Mean acre-feet

OCEODOT s v euereosonsaetersosensnnnrsonensnn 965,300 35,500 25,600 51,140| 1,916,000

NOVEmDOT s s raesrorsonans veneen 1,236,400 63,400 27,400 41,210| 2,452,000

DOOEMDOTY ¢ e e snesensasnossrarnesannaracanns| 1,611,600 60,800 39,000 51,990 3,197,000

Calendar year 1940.csceeeesesosacnrasase| 18,205,700{ 128,000 16,600 49,900 {36 ,290,000

JBNUATY eeeaaensoncaraoresorsncacnssonsaas| 1,678,900 76,300 40,700 64,160 3,330,000

Fobruary..c... 53,100 39,500 54,920( 3,060,000

D 138,000 40,700 75,550 4,647,000

ADPLlocrveavvrocnscnsraracnnan 219,000 95,700/  1866,700| 9,326,000

184,000 55,600 103,700| 6,375,000

158,000 66,100 116,900| 6,958,000

118,000 31,300 59,910| 3,654,000

ugu 36,800 21,000 29,040] 1,785,000

SePLOmDOrscevterersernsncnscrnsensecsanansl 3,002,700 132,000 26,400| 100,100| 5,956,000

Water year 1940-41..cccvesvnvecacrscsass| 26,556,800 219,000 21,000 72,550| 52, 675,000
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Movil Lake near Turtle River, Minn.

Location.- Staff gage, lat. 47°36', long, 94°50', in sec. 35, T. 148 N., R, 33 W., on
abutment of corglcxg'eée dam at cutiet, 3% miles ;:est of Turtle River station on !Mlnnesota
and International Railwa:{é38 to September 1941 (fragentary)

Records avallable.- August ¢ September .

Extremes.- 1030-41: nguimwn gage height observed, 2.56 feet June 7, 13, 1941; minimum ob-
Served, 1.32 feet Oct. 15, 1940.

Remarks.-'Lake level artiticially regulated by dam with five 5-foot bays permitting a
5-Toot control of lake surface. Datum of gage 18 at top of concrete apron. .

Cooperatlon.- Gage readings furnished by Mimmesota Department of Conservation, Division o
Water Resources and Engineering.

Gage helght, in feet, 1939-41

1939 1940 1940 1941 1941
Oct. 7 1.44 Apr. 25 2.12 July 3 1.70 May 5 2.50 June 13  2.56
Nov. 11 1.44 May S 2.24 30 1.78 13 2.50 256 2.34
Dec. & 1.58 23 2.14 Aug. 23 1.54 16 2.52 July 5 2.20
28 2.04 Sept.12 1.44 30 2.38 29 2.20
1940 June 5§ 2.02 Oct. 18  1.32 June & 2.34 Aug. 12 2.16
Apr. 12 2.06 17 1.82 7 2.56 Sept. 4 2.34

Lower Trelipe Lake near Longville, Minn.

Location.- Staff gage, lat. 46°59', long. 94°05', in sec. 34, T. 141 N., R. 27 W., on
abutment of concrete dam at outlet, about 54 miles east of Longville.

Records available.- May 1938 to September 1941 (fragmentary).

Extremes.- 19%8~41: Maximum gage helght observed, 3.76 feet June 16, 1941; minimum ob-
served, 2.10 feet May 16, 1939.

Remarks.- Lake level artificially regulated by type "C" dam with three 5-foot bays per-
mitting a,4-foot control by stop logs. Datum of gage is at top of concrete apron of
d;

am.
Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division
of Water Resources and Engineering.

Gage height, in feet, 1939-41

1939 1950 1940 1941
Oct. 6 2.50 Jen. 25 2.68 June 1  3.00 Mar. 21  5.40
Nov. 21  2.48 ¥ar. 5 2.70 22  2.90 ey 5 .28
Dec. 22 2.58 Apr. 25 2,70 July 16 2.90 June 16 .76
¥ay 2 3.13 fug. 21  2.98 hug. 4 3.54

22 3.00 oct. 8 3.00

Ballclub Lake near Ballclub, Minn.

Location.- Staff gage, lat. 47°20', long. 93°64', in sec., 31, T. 145 N., R. 25 W., on
abutment of concrete dam at outlet about 2 miles northeast of Ballclub post office.

Records available.- August 1937 to September 1941 (fragmentary).

Extremes.- 1957-41: Maximum gage height observed, 6.10 feet Feb. 28, 1959; minimm ob-
served, 2.70 feet Sept. 29, 1939, and Jan. 28, 1940,

Remarks.- Lake level artificlally regulated by type "C" dam with four 5-foot bays permit-
ting a 4-foot control by stop logs. Datum of gage is at top of concrete s111 of dam.

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division
of Wafer Resources and Engineering.

Gage height, in feet, 1939-41

939 1940 1940 9

Oct. 20 3,38 | Feb. 28 2.80 | June 30 5.26 | apr. oo 3.70

Nov. 6 294 | War. 11 2.80 | July 21  3.00 13 4.04
17 2.6 | Apr. 4 3.0¢ | Sepi. 5 .24 19 4.34

Dec. 22 2.80 12 3.15 | Oct. 11 4.064 | June 26 3.67
1940 ey 6 5.50 5% a.e0

- . 1941 July 28 3.
Jan. 28 2.70 22 3.59 Jean. 28 B.4a | kug 55 o9

Deer Lake near Deer River, Mimn.

Location.- Staff gage, lat. 47°23', long. 93°43', in sec. 25, T. 5
. . . . 57 N. . . -
ment of concrete dam at outlet,’s miles northéast of Deer’River. Nes Re B7W., on abut
R}ticgze'ﬁg,sava%able.~ Jp[gilgse To September 1941 (fragmentary).
o~ —41; mum gage hei 3 ;
REMZEQVG ’LékI- ?O}Ieet Ty 21,g1§?’8'e ght observed, 3.24 feet Apr. 23, 1941; minimm ob-
rks.— € level artificlally regulated by type "C" dam wlth four 5-foot bays -
ng a 4~foot control by stop logs. Datum of gage 1s at top of concrete sli\‘{ o?e(rlgf

Cooperation.- Gage readings furnished b:
%ater SSources and Bngineering, y Minnesota Department of Conservation, Division of

Gage height, in feet, 1939-41

1939 1940 1940 19

Nov. 5 1.96 Apr. 8 2.64 June 20 2.68 Mar, & nu
. . . 6 2.9

Dec. 31 1.94 7 2.62 July 17 2.50 106 pas | Tmele 3%

1050 May 6 5.06 | Aug. 24 2.45 s =298 July 29 2.84
B 13 3.08 | Sept. 5 2.50 | Apr. 5 35.06 | g 9 5.64
an. 25 1.96 15 3.08 | oOct. 11 2.45 25 3.24 15 256
Feb. 28 1.95 18 3.00 ¥ey 17  3.18 ’
Apr. 4 2.50 June 11 2.8 June 2 2.96
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Bass Lake near Cohasset, Minn.

Lecation.- Staff gage, lat. 47°17', long. 93°37', in sec. 2, T. 55 N., R. 26 W., on abut—

T ment of concrete dam at outlet, 1% miles north of Cohasset.

Records available.- July 1938 to September 1941 (fragmentary).

Extremes.- 1088-41: Maximum gage height observed, 2.80 feet July 15, 17, 18, 1941; mini-
mum cbserved, 1.55 feet July 21, 1938,

Remarks.- Stage of lake regulated by type "C" dam with four 5-foot bays permitting a
2-Toot control by stop logs. Datum of gage is at top of concrete sill of dam.

Cooperation.- Gage readings October 1939 to May 1941 furnished by Minnesota Department of
gonservafion, Division of Water Rescurces and Engineering.

Gage helght, in feet, 1939-41

1939 1940 1940 1941 1941
Dec. 29  2.00 Apr. 12 2.15 Aug. 21 2.00 Mar. 19 2.00 June 30  2.20
20 2.20 Dec, 1 2.05 Apr. 19 2.20 July 31 2.0
1940 May 19 2,40 15 2.10 20 2.50 Aug. 31 2.08
Feb. 28 2.10 June 17  2.30 May 10 2.20 Sept.30 2.26
Mar. 2 2,10 30 2.10 1041, 17 2.20
21  2.10 July 14 2.10 Feb. 23 2.05 26 2.20

Note.~ Gage read dally subsequent to June 1, 1941; only month-end figures published.

Little Splithand Lake near Grand Raplds, Minn.

i

Location.- Staff gage, lat. 47°04', long. 93°27', in sec. 13, T. 63 N., R. 25 W., on abut-
mént of concrete dam at outlet, 12 miles southeast of city of Grand Raplds.

Records available.- September 1937 to September 1941 (fragmentary).

Extremes.- 1937-41: Maximum gage height observed, 4.90 feet May .10, 1938; minimum ob-
S6rved, 1.20 feet Jan. 17, 1540.

Remarks.- Lake level artificially regulated by type "C" dam with four S5-foot bays permit-

ng a 4-foot control by stop logs. Datum of gage is at top of concrete sill of dam.

Cooperation.- Gage readings October 1939 to May 1941 fgmished by Minnesota Department of

Bonservafion, Division of Water Resources and Engineering.

Gage helght, in feet, 1939-41

. 1939 1940 1940 1941 1941
Nov. 21 1.30 Apr. 21 2.70 June 16 2.50 Jan. 21 2.70 June 30 3.58
Dec. 19 1.32 24 2.95 24 2.30 Feb. 15 2.70 July 31 2.88
27 2.78 30 2.40 Mar. 19 2.70 Aug. 31 2.67
1940 May 1 2.65 July 16 2.50 Apr. 4 2.60 Sept.30 a3.65
Jan. 17 1.20 7 2.78 Aug. 21 2.60 20 4.05
Feb. 22 1.30 12 2.92 Sept.14 2.55 26 3.80
Mar. 21 1.30 19  2.95 Dec. 3 2,65 May 4 3.45
Apr. 17 1.90 26 2.95 16 2.60 27 2.60

a Interpolated.
Note.~ Gage read dally subsequent to June 5, 1941; only month-end flgure published.

Minnewawa Lake near McGregor, Minn.

Location.- Staff gags, lat. 46°41', long. 93°17', in lot 9, sec. 32, T. 49 N., R. 23 W.,
on abutment of concrete dam at outlet, 6 miles northwest of McGregor.

Records available.- October 1938 to September 1941 (fragmentary).

EXtremes.- 1936-41: Maximum gage height observed, 2.06 feet Sept. 15, 16, 18-20, 1941;
minimun observed, 0.60 foot Nov. 7, 1939.

Remarks.- Lake level artifitially regulated by type "C" dam with four 5-foot bays permit-
TIng a 2-foot control by stop logs. Datum of gage 1s at top of concrete apron of dam.

Coogeratlon.- Gage readings furnished by Minnesota Department of Conservation, Division

ateTr Resources and Engineering.

Gage helght, 1n feet, 1939-41

1939 1940 1940 1941

Oct. 11 0.70 May 28 1.40 Dec. 31 80.90 May 31  1.70

23 68 July 2 1.10 June 30 al.76

¥ov. 7 .60 30 .96 1941 July 31 1.50

Aug. 26 .82 Jan. 31 a.90 Aug. 31 1.60

1940 30 .87 Feb. 28 al.00 Sept.30 1.80
. Apr. 28 1.00 Oct. 31 a.86 Mar. 31 1.21
May 22 1.38 Nov. 30 .90 Apr. 30 al.70

& Interpolated.
Note,~ Additlonal readings made Mar. 17 to 8ept. 30, 1941; only month-
end Tlgures publlshed.

Hill Lake near Hill City, Minn.

Location.- Staff gage, lat. 46°58', long. 93°36', in sec. 23, T. 52 N., R. 26 W., on abut-
ment of concrete dam in outlet, 1 mile south of H1ll City.
Records avallable.- June 1937 to September 1941 (fragmentary).
XLTemes . — —ZT: Maximum gage height observed, 4.87 feet May 8, 1938; minimum obssrved,
. eet Mar. 17, 1939 (corrected%. '
Remarks.- Lake level artificially regulated by type "C" dam with four 5-foot bays permit-
tIng a 4-foot contrel by stop logs. Datum of gage i8 at top of concrete sill of dam.
%ogration.— Gage readings furnished by Minnesota Department of Conservation, Division
of Wateér Resources and Engineering.
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Gage helght, in feet, of Hill Lake neapr Hill City, Minn., 1939-41

1939 1940 1940 1940 1941
Oct, 6 3.43 July 18 2.54 Sept.17 2.4B Sept.26 2.46 Apr, 25  3.69
23 2.58 18 2.50 27 2.46 May 21 2.70
1940 Aug, 2 2,54 19 2.50 28 2.44 June 13  3.82
Apr. 16 3.04 10 2,46 20 2.80 July 1 2.74
29 2.95 31 2.8 21 2.50 1841 2 2.79
May 3 3.54 Sept.13 2.46 22 2.50 Mar. 14 2.72 7 2.73
7  3.34 2.48 25 2.82 Apr. 4 3.06 16 2.60
June 1  3.08 16 2.44 24 2,54 11 4.30 Sept.23 3.12
26 2.69 16 2.46 26 2.54 17 4.32

Dam Lake near Altkin, Minn.

Location.~ Staff gage, lat. 46°31', long. 93°27', on line between secs. 26 and 35, T. 47
-y R. 25 W., on abutment of concrete dam at outlet, 12 miles east of Altkin.
Records avallable.- M}aq;;l;x 1938 to September 1941 (fragéxencary).
remes.,— ~41: Maximm gage helght observed, 2.86 feet 10, 1938, Sept. 17, 1941;
~minimm observed, 1.08 feet Oct. 3, 7, 9, 14, 16, 19, 22, ’21?,' 36, 1935, 7 ’ ’
Remarks.- Stage of lake regulated by type "C" dam with three 5-foot bays permitting a
~f00t control by stop legs. Datum of gage 1s at top of concrete sill of dam.
Cooperation.- Gage readings October 1939 to June 1941 furnished by Minnesota Department of
gonservafion, Divislon of Water Resources & Engineering.

Gage helght, in feet, 1939=41

1939 1940 1940 1941

Oct. 10 1.20 June 14 1.22 Nov. 30 1.60 May 31 1.76

26 1.14 + 28 1.27 Dec. 31 al.89 June 30 1.60

Nov. 9 1.10 29 1l.24 July 31 al.36

July 31 1.14 1941 Aug. 31 1.70

1940 Aug. 31 1.1¢ Jan. 31 al.90 8ept.30 a2.48
Apr. 28 1.56 Sept.30 1l.12 Feb: 25 a2.00
May 15 1.70 Oct., 31 al.28 Mar. 31 2.04
Apr. 30 2.20

& Interpolated.
Note.- Additlonal readings were made during summer of 1940 end during
192T; only month-end readings published,

MUD RIVER BASIN
Lakes in Mud River Basin

Crooked Lake near Garrlson, Minn.

Location.- Staff gage, lat. 46°22'l0", long. 93°53'30", In sec, 21, T. 45 N., R. 28 W.,
on abutment of concrete dam at outlet, 8% miles northwest of Garrison. Datum of gage
1s 1,262.00 feet above mean sea level, adjustment of 1912. (Levels by Minnesota Con-
servation Department).

Records avallable.- April 1937 to September 1941 (fragmentary).

Extremes.—- 1937-41: Maximum gage helght observed, 2.46 feet Apr. 30, -May 1, 2, 1941;
minimum observed -0.30 foot Apr. 27, 1937.

Remarks.~ Lake level artificlally regulated by type "C" dam with two 5-foot bays permit-

Ng a 2-foot regulation by stop logs. Datum of gage 1s at top of concrete sill of dam.

Gage height, in feet, 1939-41

1839 1940 1940 1940 1841
Oct. 26 1.22 Sept.17 1.48 Sept.23 1.46 Sept.29 1l.40 Apr. 30 2.46
Nov. 11+ 1.14 18 1.49 24 1.45 3 1.39 May 31 2.12
1 1,50 25 1.45 Oct. 31 1,40 June 30 2.18
1940 20 1,50 26  1.43 Nov. 25 1l.41 July 31 1,92
May © 2.00 21  1.49 27 1,42 Aug. 31 1l.62
June 11  1.80 22 1.47 28 1.40 1942 Sept.30 aZ.09

Mar. 31 1.01

a Interpolated.
Note.- Gage read dally subsequent to Sept. 30, 1840, except during winter montha; only
month-end figures published.

Bay Lake near Bennettville, Minn.

Location.- Staff gage, lat. 46°24'20", long. 93°49'50", in sec. 1, T. 46 N., R. 28 W., on
abutment of concrete dam at outlet, 2 miles west of Bennettville and 6 miles southeast
of Deerwood. This lake 1s one of the Mud Rlver chaln of lakes and 1s located between
Crooked and Long Lakes.

Records avallable.-— April 1937 to September 1941 (fragmentary).

Extremes .- 1007-41: Maximum gage helght observed, 2.48 feet Sept. 23, 1941; minimum ob-
served, 1.06 feet Mar. 10, 1938.

Remarks.- Lake level artificially regulated by type "C" dam with two 5~-foot bays permltting
a 2-foot control by stop logs. Datum of gage 1s at top of concrete sill of dam.

Cooaemtion.- Gage readings furnished by Minnesota Department of Conservation, Division of

ater Resources and Engineering.
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Lakes in Mud River Basin

Gage helght, in feet, of Bay Lake near Bennettville, Minn., 1939-41

1939 1940 1941 1941
Nov., 8 1.24 June 22  1.54 May 17 2.00 Aug. 7 1.73
28 1.46 June 16 2.08 11 1.76
1940 Aug. 14 1.36 July ‘6 2.17 21 1.60
May 8 2.06 Sept.23 1.38 7 2.14 Sept. 6 2.10
22 2,03 Oct. 7 1.30 20 1.98 14 2.32
June & 1.90 27 1.20 26 1.94 17 2.45
23 2.48

Long Lake near Bennettville, Minn.

Location.- Staff gage, lat. 46°24'15", long. 9348'25", in lot 3, sec. 6, T. 45 N., R.
27 W., on abutment of concrete dam at outlet, 2 miles west of Bemnettville. Datum of
gage 1s 1,258.00 feet above mean sea level, adjustment of 1912 (levels by Minnesota
Department of Conservation.

Records available.~ April 1937 to September 1941 (fragmentary).

tremes.~ ~4]: Maxirum gage helght observed, 2.98 feet May 16, 1938, Sept. 20-22,
; minirum observed, 1.52 feet Aug. 27, 1941.

Remarks.- Lake level artificially regulated by type "C" dam with three S5-foot bays per~
réllEtIng a 2-foot control by stop logs. Datum of gage 1S at top of concrete sill of

am.

Cooperation.= Gage readings October 1939 to June 1940 furnished by Minnesota Departrent
of Conservation, Division of Water Resources and Engineering.

Gage height, in feet, 1940-41

1940 1940 1940 1941
May 3 2.10 Aug. 22 2.00 Sept.26 1.68 Jan. 24 2.08
11 2.64 28 1.94 26 1.96 Feb. 24 2.06
June 5 2.46 Sept. 5 2.08 27 1.96 Mar, 31 2.06
22 1.85 13 1.96 28 1.96 Apr. 30 2.74
28 1.85 19 2.04 30 1.94 May 31 a2.30
June 18 1.70 20 2.04 Oct. 31 2.00 June 30 2.58
Aug. 3 2.06 21 2.02 Nov. 30 2.22 July 31 2.26
4 2.00 23  2.00 Dec. 31 a2.29 Aug. 31 al.92
15  2.07 24 2.00 Sept.30 2.84

a Interpolated.
Note.- Additional readings made subsequent to Sept. 30, 1941; only
month-end readings published.

Spirit Lake near Bemnettville, Minn.

Location.- Staff gage, lat. 46925'55", long. 93°42'50", in sec. 26, T. 46 N., R. 27 W.,
on abutment of concrete dam at outlet, 3% mlles northeast of Bennettville. Prior to
Sept. 13, 1940, datum 0.36 foot lower. All figures published below have been reduced
to present datum.

Recéords available.- Jﬂ&ez& to September 1941 (fragmentary).

Extremes.- 1936-41: um e height observed, L.82 feet Sept. 15, 1941; minimm

A orrad, 0.90 foot Oot. 28, o400 ' pEe ’

Remarks.- Stage of lake regulated by concrete dam with a 32-foot spillway and fixed con-
trol. Crest of spillway is at gage helght 1.06 feet.

Cooperation.~ Gage readings October 1939 to August 1940 furnished by Minnesota Department
of Conservation, Division of Water Resources and Engineering.

Gage helght, in feet, 1940-41

1920 1640 1641
May 25 1.12 Nove 30 1.20 May 3L 1.64
June 18 1.5 June 30 1.54
Sept.15 1.00 1941 July 31 1.32
30  1.01 Mer. 51 1.3 Aug. 31  1.36
Oct. 31 1.02 Apr. 30 1.76 Sept.30  1.62

Note.- Gage resd dally subsequent to Sept. 15, 1941,
except during winter months; only month-end readings
published.

Pine Lake near Altkin, Minn.

Location.~ Staff gage, lat. 46926'30", long. 93°44'20", in lots 2 and 5, sec. 27, T. 46
N., R. 27 W., on abutment of concrete dam at outlet, 6% miles south of Altkin.

Records avallable.- August 1937 to September 1941 (fragmentary).

Extremes.- 1907-41: Maximum gage helght observed, 2.80 feet May 31, 1938; minimum stage
observed, 1.00 foot Oct. 25, 1937.

Remarks.- Lake level artificially regulated by type "C" dam with three 5-foot bays per-
mitting a 4~foot control by stop logs. Datum of gage is at top of concrete sill of dam.

Cooperation.- Gage readings October 1939 to August 1940 furnished by Minnesota Department
of Conservation, Division of Water Resources and Engineering.

Gage height, in feet, 1939-41

1939 1940 1940 1941 1941
Oct. 10 1.50 May 15 2.10 Sept.15  1.53 Feb. 18  1.77 July 31 2.06
Nov. 8 1.18 25 2.38 20 1.63 27 1.79 Aug, 31 2.28

June 6 2.32 25 1.58 Mar. 31 1.92 Sept.30 2.16

1940 10 2.21 30 1.53 Apr. 30 2.26
My 1 1.70 18 2.06 Oct, 31 1.54 May 31 2.10

3 1.78 24 2,02 Nov. 30 1.78 June 30  2.29

Note,- Gage read daily subsequent to Sept. 12 except during winter months; only month-
end readings published.
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Cedar Lake near Aitkin, Minn.

location.- Staff gage, lat. 46Y31'15", long. 9347'20", in sec. 29, T. 47 N., R. 27 W.,
about 44 miles west of Altkin.

Records available.- April 1937 to September 1941 (fragmentary).

Eiremes.- 1937-41: Maximum gage height observed, 4.15 feet May 11, 1938; minimum
observed, 1.06 feet Sept. 14, 1939.

Remarks.- Lake level artificially regulated by type "C" dam with four 5-foot bays per-
mrItdeng a 4~foot regulation by stop logs. Datum of gage is at top of concrete sill
of dam.

Cooperation.- Gage readings October 1839 to June 1940 furnished by Minnesota Department
Conservation, Divislon of Water Resources and Engineering.

Gage height, in feet, 1939-41

1939 1940 1940 1940 1941
Oct. 10 1.40 May 1 2.70 June 14 2.00 Nov. 30 1.90 Mar. 31 1.64
Nov. S 1.24 3 2.70 30 1.70 Dec. 31 1.72 Apr. 30 3.18
9 2.56 July 31 1.66 May 31 2.30
1940 11 2.50 Aug. 31 al.B1 1941 June 30 2.32
Apr. 20 2.62 28 2.44 Sept.30 1.80 Jan. 11 1.70 July 31 1.96
30 2.68 Cet. 31 1.85 Feb, 28 al.b4 Aug. 31 2.24
Sept.30 2.88

a Interpolated.
Note.- Gage read dally subsequent to June 28, 1940, except during winter months; only
month-end readings published.

Esquagamah Lake near Bain, Minn.

Location.- Staff gage, lat. 46°43'45", long, 93°41'35", in sec. 18, T. 49 N., R. 26 W.,
on apbutment of concrete dam at outlet 63 miles southwest of Bain.

Records available.- July 1938 to Ssptember 1941 (fragmentary).

EXtremes.- 1938-41: Maximum gage height observed, 3.28 feet Sept. 17, 1941; minimum
observed, 1.21 feet July 6, 1938.

Remarks.- Lake level artii’icially regulated by type "C" dam with three 5-foot bays per-
mItEIng a 2-foot control by stop logs. Datum of gage 1is at top of concrete sill of
am.

Gage helght, in feet, 1939-41
1939 1940 1940 1941 1941
Oct. 10 1.32 Aug. 2 1.60 Oct. 30 1.50 Apr. 20 2.70 July 26 54
21 1.30 21  1.56 Nov. 5 1.80 29 1.94 Sept.13 2,28
Nov. 9 1.24 Sept. 6 1.50 27 1.94 May 5 1.84 17  3.28
18 1.46 10 1.80 21  2.82
1940 24 1.46 1941 25 1.58 30 «35
May 9 2,20 30  1.40 Apr. & 1.84 June 4 1.92
June 16 2.10 Oct. 10 1.42 10 =2.88 22 2.96
July 5 1.64 1.40 15 2.96 July 6 1.66

Note.~ Readings other than those shown above were made suhbsequent to Sept. 18, 1940.

Pine Mountain Lake near Backus, Minn.

Location.- Staff gage, lat. 46°48', long. 94°31', in sec. 6, T. 138 N., R. 30 W., on
gﬁu’cnerg of concrete dam at outlet 1 mile south of Backus and 2 miles upstream from
owen ke .

Reccrds available.- April 1937 to September 1941 (fragmentary).

Extremes.- 1937-30: Maximum gage helght observed, 4.30 feet May 12, 1937; minimum
observed, 3.06 feet Sept. 5, 1938.

Remarks.- Lake level artificially regulated by type "C" dam with five 5-foot bays per-
d ng a 4-foot control by stop logs. Datum of gage is at top of concrete sill of
am.

Cooperation.- Gage readings October 19390 to August 1940 furnished by Minnesota Department

of Conservation, Division of Water Resources and Englneering.

Gage helght, in, feet, 1939-41
1939 1940 1940 1940 1941
Oct. 10 3.18 Apr. 2 3.46 July 12 3.20 Nov. 30 3,46 Apr. 30 3.76
30 3.16 12 3.61 25  3.26 Dec. 9 3.44 May 31  3.62
Nov. 29 3.26 18 3.50 Aug. 9 3.32 June 30 3.38
May ¢ 3.50 24 3.20 1941 July 31 3.26
1940 June 7 3.42 27  3.18 Jan. 156 3.46 Aug. 31  3.42
Jan, 2 3.30 17 3.26 Sept.30 3.14 Feb. 23 3.40 Sept.30 3.32
Feb. 19 3.28 26 3.24 Oct. 31 35,36 Mar, 31 3.40

Note.- Gage read daily subsequent to Sept. 14, 194Q except during winter months; only month-
end readings published.

Bowen Lake near Backus, Minn.

1ong 94°30', in sec. 32, T. 139 N., R. 30 W.,

Location.- Staff gage, lat. 46°49',
butm miles southeast of Backus and’2 miles downstream

abutment of concrete dam at outlet, 13
frem Pine Mountain Lake.

Records available.- April 1937 to September 1941 (fragmentary).

EXtremes.- 1037-41: Maximum gage Leight ovserved, 3.20 feet Apr. 14, 24, 1937; minimum
observed, 1.98 feet Sept. 29, 1939.

Remarks.- Lake level artificially regulated by type "C" dam with five 5-foot bays per—

mItEIng a 4-foot control by stop logs. Datum of gage 1s at top of concrete sill of

dam. Gage readings furnished by Minnesota Department of Censervation, Division of
Water Rescurces & Englneering.

Cooperation.~ Gage readings October 1939 to August 1940 furnished by Minnesota Department

of Consérvation, Division of Water Resources and Engineering.
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Gage helight, in feet, of Bowen Lake near Backus, Minn., 1939-41

1939 1940 1940 1941
Oct. 30 2,05 May 9 2.62 Sept.156  2.44 Feb. 28 2.72
Nov, 29 2.12 June 7 2,52 30 2.48 Mar., 31 2,62
18 2.24 Oct, 31 2.88 Apr. 30 2.62
1940 26 2.14 Nov. 30 2.88 May 31 a2,58
Jan. 2 2.18 July 12 2.26 Dec. 31 2.86 June 30 2.56
Feb. 19 2.18 25 2.70 July 31 2.40
Apr. 2 2.36 Aug. 9 2,46 1941 Aug. 31  2.66
18 2.60 2.18 Jan. 31 a2.82 Sept.30 2,90

a Interpolated.
Note.- Gage read dally Sept, 14 to Nov. 30, 1940, and Mar. 1 to May 19,
June 16 to Sept. 13, 1941; only month-end readings published.

Hattle Lake near Pontoria, Minn.

Location.- Staff gage, lat. 46°49', long. 94°23', in sec. 31, T. 139 N., R. 29 W., on
utment of concrete dam at outlet, 4 miles southeast of Pontoria and 8 miles north

of Pine River rost office.

Records avallable.- March 1937 to September 1941 (fragmentary).

Extremes.- 1037-41: Maximum gage helght observed, 4.00 feet Mar. 30, 1937; minimum
obsérved, 2.36 feet Apr. 9, 1938.

Bemarks.- Lake level artificlally regulated by type "C" dam with seven S-foot bays per-
g ng a 2-foot control by stop logs. Datum of gage is at top of concrete sill of
am.

Cooperation.- Gage readings furnished by Minnesota Derartment of Conservation, Division
of Water Resources and Engineering.

Gage helght, in feet, 1939-41

1939 1940 1940 1941 1941
Oct. 30 2.86 Apr. 2 3.20 July 12 2.76 Apr. 29 3.63 July 20  3.06
Nov, 20 2,80 18 3.46 31 2.84 Mey 11  3.42 Aug. 12 3.26
May 9  3.30 Aug. 25  2.90 27 3.28 30 3.14
1940 June 7  3.06 Sept.26  3.00 June 14 3.42 Sept.12 3,42
Jan. 2 3.00 19  2.85 Oct. 19 3.06 28  3.24 26 3.46
Feb. 19  3.02 29 2.80 Dec. 30 3.34 July 9 3.06

Washburn Lake near Outing, Minn.

Location.- Staff gage, lat. 46°51', long. 94°00', in sec. 17, T. 139 N., R. 26 W., on
abutment of concrete dam at outlet, about 5 miles north of Outing.

Records avallable,~ June 1937 to September 1941 (fragmentary).

Extremes.— 1037-41: Maximum gage height observed, 2.88 feet May 18, 1938, Apr. 21, 1941;
minimim observed, 0.52 foot Dec. 5, 1939.

Remarks.- Lake level artificially regulated by type "C" dam with four 5-foot bays per-
xc\;itting a 4-foot control by stop logs. Datum of gage is at top of concrete sill of
am.

Cooperatlon.~ Gage readings furnished by Minnesota Department of Conservation, Division
of Water Resources and Engineering.

Gage helght, in feet, 1939-41

1939 1940 1940 1940 1941
Oct. 10 0.84 May 13 1.70 July 12 1. Nov. 6 1.34 May 19 2.08
Nov. & 64 29 2.10 Aug. 4 1l.40 Dec. 19 1,50 2.08
Dec. 5 .52 June 7 2,13 5 1.40 June 13 2,62
18 1.70 is 1.30 1941 2,28
1940 24 1.58 Sept.14 1.20 Apr. 21  2.88 July 13 1.76
Apr. 18 1l.18 30 1l.52 QOete. 10 1 May & 2.54 Aug. 5 1.70
Sept. 2 2,00

Roosevelt Lake near Outing, !Minn.

Location.-~ Staff gage, lat. 46°47', long. 93°59', in sec. 8, T. 138 N., R. 26 W., on
abutment of concrete dam at outlet, 13 miles southwest of Outing.,
Records available.- April 1937 to September 1941 (fragmentary).

Extremes.- 1937-41:
observed, 1.41 feet May 15,

1939.
Remarks.- Lake level artificially regulated by type "C" dam with five 5-foot bays per-
Datum of gage 1s at top of contrete sill of

mitting a 4-foot control by stop logs.

dam.

Gage helght,

in feet, 1939-41

Maximum gage height observed, 2.78 feet Apr. 19-21, 1941; minimum

1939
Oct., 10 1.50

1940
Jem. 4 1,60

1.

1040
May 16
44 Sept.20

3

Q
Oct. 31

Nov.
Dec.,

Jan.

1940
30

194
31 el.64

8l.73
31 al.72
1

1941
Fob. 28 al.62
Mar. 31  1.64
Apr. 30 2.50
May 31 1.96

1941
June 30 1.90
July 31 al.72
Aug. 31 2.10
Sept.30 2,04

a Interpolated.
Note.~ Additional reedings made

pul

shed.

subsequent to Sept. 20, 1940; only month-end flgures
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Pelican Lake diversion near Pequot Lakes, Minn.
(Formerly published as Pelican Lake diversion near Pequct, Minn.)

Location.- Staff gage, lat. 46°37', long. 94°l1', in secs. 3 and 10, T. 136 N., R. 28 W.,
on apbutment of dam at outlet of Long Lake (inlet of Pelican L.akei, 6 miles east of town
of Pequot Lakes.

Records avallable.- April 1938 to September 1941 (fragmentary).

EXtreres .- I§38~I]: Maximum gage height observed, 2.50 feet May 14, 1940; minimum observed,
T736 Teet May 2, 1938.

Remarks.- Level of Long Lake artificlally regulated by dam permitting a 3.5-foot control.
atum of gage is at top of arron of dam.

Cocperation.- Gage readings October 1839 to June 1940 furnished by Minnesota Departmwent of

“%onserv‘afion, Division of Water Resources and Engineering.

i
| Gage height, in feet, 1939-41

1939 1940 1940 1941
Oct. 17 1.54 Mar, 27 1.89 Oct., 31 a2.18 Mar. 31 al.84
Nov. 11 1.50 Apr. 12 2.39 Nov. 30 1.90 Apr. 30 a2.18
Dec. 5 2.14 May 31 22,04 Dec. 20  1.94 May 31 2.12
28 2.16 June 30 1.86 June 30 2.13
July 31 1.80 1941 Jaly 31 al.78
1940 Aug, 31 1.98 Jan. 31 al.82 Aug. 31 2.04
Jan. 26 1.83 Sept.30 1.94 Feb. 28 1.80 Sept.Z0 2.00

a Interpolated.
Note.- Additional readings made subsequent to May 13, 1940; only month-
end readings published.

Long Lake near Pequot Lakes, Minn.
(Formerly published as Long Lake near Pequot, Minn.)
~

Location.~ Staff gage, lat. 46°38', long. 94°10', in sec. 2, T. 136 N., R. 28 W., on abut-
ment of concrete dam at outlet, Ty miles east of town of Pequot Lakes.

Records avallable.~ January 1938 to September 1941 (fragmentary).

Extremes.- 1908-41: Maximum gage height observed, 3.20 feet Apr. 19, 1938, Oct. 12, 1841;
Tinimum observed, 2.19 feet Nov. 11, 1939.

Remarks.- Lake level artificially regulated by type "C" dam with four 5-foot bays permitting
@ €-foot control by stop logs. Datum of gage 1s at top of concrete sill of d

Coogeration —- Gage readings October 1939 to June 1940 furnished by Minnesota Deparcment of
onservation, Division of Water Resources and Engineering.

Gage height, in feet, 1939-41

1939 1940 1940 1941 1841
Oct. 31 a2.22 Feb. 27 2.54 Aug, 31 2,680 Jan. 31 a2.55 June 30 2.76
Nov, 11 2.19 Apr. 9 3.16 Sept.30 2.74 Feb. 28 a2.52 July 31 2.46
Dec. 31 a2.54 May 31 2.73 Oct. 31 al.S2 Mar. 31 a2.55 Aug. 31 2.70
1940 June 30 2.50 Nov. 30 a2.59 Apr. 30 =82.82 Sept.30 2.58
Jan. 31 a2.64 July 31 2.52 Dec. 31 a2.53, May 31 2.80

a Interpolated.
Note,- Additional readings were made but only month-end readings (when they are available)
are oublished.

Mission Lake near Merrifield, Minn.

Location.- Staff gage, lat. 46°32', long. 94°06', in sec. 9, T. 135 N., R. 27 W., on abut-
Went of concrete dam at outlet, 5% miles northeast of Merrifield.

Records avallable.-~ May 1938 to September 1941 (rragmentary)

Extremes.- 1938-41: Maxlmum gage height observed, 2.45 feet May 19, 1938; minimum observed,
T I€ Teet May 25, 1939.

Remarks.- Lake level artificially regulated by tyre "C" dam with four 5-foot bays permit-

ng a 3-foot control by stop logs. Datum of gage i1s at top of concrete sill of dam.

Coogemtion.— Gage readings October 1939 to June 1940 furnished by Minnesota Department of

onservation, Division of Water Resources and Engineering.

Gage helght, in feet, 1940-41

1940 1940 1941 1941
May 22 1.58 Sept.30 al.39 Jan. 21 =al.25 July 31 al.34
June 30 1.36 Qct. 31 al.37 Apr. 30 1.80 Aug. 24 1.28
July 31 21.35 Nov. 30 al.38 May 31 al.3b Sept.30 al.80
Aug., 31 al.46 Dec. 31 al.28 June 30 1.50

a Interpolated.

Black Bear Lake near Tromnald, Minn.

Location.- Staff gage, lat. 46°31', long. 94°04', in sec. 36, T. 47 N., R. 30 W., on abut-
ment of concrete dam at outlet, 23 miles west of Trommald,

Records available.- July 1937 to September 1941 (rragmentary)

EXtremes.- I§3’7—3§: Maximum gage height observed, 5.24 feet May 18, 1938; minlmum ob-
served, 3.36 feet July 6, 1938.

Remarks.- Lake level artificially regulated by type "C" dam with two 5-foot bays permit-

Ng a 4-foot control by stop logs. Datum of gage 15 at top of concrete sill of dam.

Cooaeration - QGage readings furnished by Minrescta Department of Conservation, Divislon of

ater Resources, and Engineering.

Gage height, in feet, 1939-41

1939 1940 1940 1941
Oct., & 3.34 Apr. 30 3.96 July 3 3.06 July 8§ 3.60
Nov. 6 3.48 June 16 3.08 24 3.12
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Blackhoof Lake near Ironton, Minn.
(Formerly published as Blackhoof Lake near Riverton, Minn.)

Location.- Staff gage, lat. 46°28'00", long. 94°01'20", in sec. 17, T. 46 N., R. 29 W.,
Ol abutment of concrete dam at outlet, half a mile southwest of Ironton.

Records avallable.- March 1937 to September 1941 (fragmentary).

Xtremes,— -ZT7: Maximum gage height observed, 2.98 feet Apr. 7, 1937; minimum ob-
served, 1.20 feet Apr. 27, 1941.

Remarks,- Lake level artificlally regulated by type "C" dam with two 5-foot bays permit-

Nng a 2-foot control by stop logs. Datum of gage is at top of concrete sill of dam.

Cooperation.- Gage readings October 1939 to August 1940 furnished by Minnesota Department

T Conservation, Division of Water Resources and Engineering.

Gage height, in fest, 1939-41

1939 1940 1940 1941
Oct. 6 1,34 Apr. 30 2.10 Nov. 30 1.78 Apr. 30 1.4
Nov. 6 1.34 May 27 1.98 Dec. 28 1.72 Mey 31 1.58
June 18 1.84 June 30 1.61
1040 Sept.21 1,62 1941 July 31 1.56
Apr. 12 2.76 30 1.61 Feb. 22 1.52 Aug. 31 1.74
24 1.84 Oct. 31 2.17 Mar. 31 1.39 Sept.30 1.32

Note,- Gage read dally subsequent to Sept. 21 except during winter
months; only month-end figures published.
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Crow Wing River at Nimrod, Minn.

119

Location.~ Chain gage, lat. 46°39', long. 94°53', in sec. 32, T. 137 N., R. 33 W., on
Tiighway bridge, half a mile north of Nimrod and 0.7 mile upstream from Cat River.

Drainage area.- 1,010 square miles.

Records avallable.- April 1910 to September 1914, July 1930 to September 1941 (winter
Tecords Incomplete prior to 1940).

Extremes.- Maximum daily discharge during year, 1,100 second-feet Apr. 5, 6; maximum
Zage height observed, 6.24 feet (affected by ice) Apr. 5; minimum daily discharge,
166 seccnd-feet Oct. 13; minimum gage height observed, 2.76 feet (affected by aquatic
vegetation) Oct. 24.

1910-14, 193C-41:
minimum observed, 46 second-feet Aug. 7, 1936.

Maximum discharge observed, 2,000 seccnd-feet June 9, 1914;

Remarks.- Records excellent except those for periods of backwater from aquatic vegetation,

which are gocd, and those for periods of ice effect, which are fair.

by several lakes. Q(age read once dally.

Diacharge, in second-feet, water year October 1940 to September 1941

Flow regulated

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

1 175 375 220 240 240 240 440 632 458 291 207 255

2 180 359 220 240 240 240 600 602 430 291 198 250

3 180 343 200 220 240 220 #700 602 430 280 198 236
4 207 343 220 220 260 220 850 573 402 270 207 241

5 203 343 200 220 260 220| 1,100 573 376 255 198 236

[ 193 364 220 220 260 220| 1,100 573 487 265 198 231
7 193 370 220 220 260 220| 1,090 573 802 250 193 236

8 184 375 220 #220 260 240| 1,090 544 602 246 231 280

9 180 364 220 220 260 240 1,020 487 573 2566 226 260
10 176 343 220 220 260 240 1,020 487 544 250 212 260
11 171 @270 220 240 260 240 964 458 573 246 226 255
12 17 220 220 240 260 220 903 430 661 226 212 246
13 166 190 200 240 260 *220 903 402 661 226 198 260
14 207 190 200 240 260 220 903 516 602 216 203 291
15 207 200 200 240 240 240( 1,090 544 544 231 203 301
16 198 200 220 240 220 a220| 1,090 516 458 226 203 301
17 198 200 220 240 200 220 964 516 430 226 207 296
18 198 220 220 220 200 220 964 458 402 241 198 296
19 198 220 220 220 220 220 903 430 402 236 198 301
20 193 220 240 220 220 240 903 487 375 236 198 301
21 #198 220 240 220 220 240 842 458 430 231 193 312
22 193 220 240 220 220 260 781 430 430 226 203 317
23 193 220 240 240 220 260 781 430 402 236 198 327
24 193 220 240 220 220 260 781 430 370 221 193 333
25 203 220 240 220 220 260 721 402 359 236 198 322
26 241 220 240 240 220 280 691 402 333 221 212 322
27 241 *220 240 240 220 300 691 402 338 216 212 322
28 265 220 240 240 220 320 691 458 322 216 231 306
29 333 220 240 240 - 320 661 430 317 221 241 306
30 338 220 240 240 - 340 661 402 296 212 231 296

31 338 - 240 240 - 380 458 - 212 255 -
Second- Per square|Run-off 1in|
Month foot-days Maximum Mininmum Mean mile inches

OCtODOT e e evronccessreressensonns 6,503 338 166 210 0.208 0.24
November..... 7,908 375 190 264 .261 .29
DECEMDEr. cevseenreassrrasvsracnes 6,960 240 200 225 .223 .26
Calendar year 1940...evsoneens 91,758 1,000 100 251 .249 3.38
7,140 240 220 230 228 .26

6,640 260 200 237 .235 .24

7,780 380 220 251 -249 .29

25,898 1,100 440 563 .854 .95

15,105 832 402 487 .482 .56

13,608 661 296 454 -450 .50

7,411 291 212 239 .237 .27

6,481 255 193 209 .207 .24

Septemberecscecccscsccravsonacsena 8,496 333 231 283 .280 .31
Water year 1940=41 cecvreconses 119,931 1,100 166 329 .326 4.4

# Winter dlscharge measurement made on thls day.
& No gage-helght record; discharge interpolated.

Note.- Stage-

1scharge relation affected by ice Nov. 12 to Apr. 6.

Backwater from aquatic vege-

tatTon Oct. 1 to Nov. 10, June 4 to Sept. 30; dlscharge computed on baala of three discharge measure-
ments, gege helghts, weather record, and engineers' and observer's notes.

509347 0O - 43- 8
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Little Sand Lake Outlet near Dorset, Minn.

Location.- 3taff gage, lat. 46°59', long. 94°55', in NE} sec. 36, T. 141 N., R. 34 W.,
mi1és northeast of Dorset.

Records avallable.- July 1930 to September 1941 (discontinued; winter records incomplete
Trior to 1540).

Extremes.- Maximum discharge observed during year, 33 second-feet June 1l; maximum gage
ieIght observed, 1.92 fest Feb. 27, 28 (affected by ice); minimum dally discharge,
5.4 second-feet Oct. 1, 2; minlmum gage helght observed, 1.08 feet Oct. 27.

1930-41: Maximum discharge observed, 74 second-feet Apr. 8, 1934 (gage height,
2.661reet, affected Ly lce), from rating curve extended above 36 second-feet; no flow
at times.

Remarks.- Records good except those for periods of ice effsct, which are falr. Gage read
once cr twice daily. Flow regulated by lakes upstrsam.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 5.4 12 11 17 16 15 18 28 28 27 13 10
2 5.4 12 11 17 16 15 18 28 28 26 12 10
3 5.6 11 10 17 16 15 #20 28 28 24 12 10
4 6.4 12 10 16 #16 16 19 27 28 24 11 11
5 6.4 12 10 16 17 16 19 27 28 23 10 11
6 6.2 12 10 15 17 16 20 28 30 23 10 10
7 6.0 12 10 16 16 17 22 28 31 22 9.5 9.8
8 5.6 11 11 #16 16 17 21 26 31 21 9.6 12
9 5.8 11 12 16 15 17 21 26 29 20 9.2 12

10 5.8 11 12 17 15 17 21 26 28 20 9.2 11

11 5.8 11 13 17 15 17 21 25 31 19 13 11

12 5.8 10 12 17 16 17 22 25 3l 18 12 10
13 5.8 10 12 16 17 #16 22 25 31 17 11 12
14 6.7 10 11 16 17 16 23 29 31 16 10 13
15 6.7 10 12 16 16 15 22 28 30 16 10 14
16 6.7 10 12 16 16 15 23 28 30 16 9.8 14
17 6.7 11 12 15 16 15 24 28 28 16 9.2 13
18 8.7 11 12 14 15 14 24 28 28 16 9.2 13
19 6.7 11 13 14 15 15 24 27 27 16 8.6 13
20 6.7 12 13 14 14 15 25 28 26 5 8.4 13
21 #6.,7 12 13 14 14 15 25 28 30 15 7.9 15
22 6.7 12 14 14 14 16 26 27 28 14 7.9 16
23 6.2 12 14 14 14 16 26 26 28 14 7.6 16
24 6.2 12 15 14 14 16 26 25 28 14 7.4 16
25 6.2 12 16 14 14 17 26 24 26 14 8.6 16
26 6.0 12 16 14 14 17 26 27 28 14 8.6 15

27 5.8 *12 17 14 15 18 27 28 28 14 8.4 15

28 6.2 12 17 14 15 17 27 28 28 13 8.4 14

29 9.2 12 17 14 - 18 27 28 28 13 8.4 13

30 9.2 11 17 15 - 18 28 28 a28 13 8.6 13
31 9.8 - 17 16 - 18 - 29 - 13 11 -
Second- Per square|Run-off in
Month foot-days MexImum Minimum Mean mlle inches
October.siaisessess 201.1 9.8 5.4 6.49
341 12 10 11.4

December..cavacesass 402 17 10 13.0
Calendar year 1940 ...esveecens 4,720.1 29 5.4 12.9

PETUTE S S 475 7 14 15.3

431 17 14 15.4
502 18 14 16.2
593 28 18 23.1
641 29 24 27.1
862 31 26 28.7
546 27 13 17.6
299.4 13 7.4 9.66

Septpmberccveseersrcnssnsransans 381.8 16 9.8 12.7

Water year 1940-4l............ 5,975.3 31 5.4 16.4

# Winter dlscharge measurement made on this day.

a No gage-height record; discharge interpolated.

Note.- Stasge-discherge relation affected by ice Nov. 10 to Apr. 1. Backwater from aquatic vege-
tatlon or debris on control Oct. 1-18, Apr. 2-30, ¥ay 14 to Sept. 30; discharge computed on basis
of 13 discherge measurements, gage helghts, weather records, and observer's and engineers' notes.
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Long Prairie River néar Osakis, Minn.

Location.- Staff gage, lat. 45°58', long. 95°05' in sec. 22, T. 129 N., R. 35 W., on
abutment of concrete dam 4 miles southwest of Clotho and 7% miles northeast of Osakls.
Datum of page is 1,319.32 feet above mean Sea level, adjustment of 1912.

Records available.- March 1939 to September 1941.

EXEromes.— 1030-4I: Maximum gage height observed, 5.20 feet Mar. 26, 1939; minimum

~obsarved, 1,00 feet May 3, 1941.

Remarks.- Stage regulated by special dam with one 50-foot spillway and six 5-fcot bays
PETiitting a 5.0-foot control by stop logs, Dam impounds water for the purpose of
regulating level of Osakis Lake (see p.127) by diverting water through ditch to lake.
Datum of gage is at top of concrete sill of dam.

Coogeratlon.- Gage readings prior to October 1940 furnished by Minnesota Department of

onservation, Division of Water Resources and Engineering.

Gage helght, in feet, 1939=41

1939 1939 1940 1940 1941
Mar., 25 4.95 Aug. 12 3.02 Jen. 31 2.48 Sept.20 1.40 Moy 31 2.60
3L 4,70 27 2.66 Apr. 6 4.22 Oct. 31 1.87 June 15 3.34
Apr. 14 4,80 Sept.18 1.54 27 1.60 Nov. 15 2,46 30 3.65
26 2.85 29 1.48 May 4 1.92 30 2.09 July 15  5.20
May 13 2.50 Oct. 14 1l.4e 25 1.46 Dec. 28 2.12 31 2.94
28 3,00 25 1.30 June 6 1.68 Aug. 8 2.65
June 13 2.60 Wov. 11 1.28 30 1.90 1941 Sept.l4 3.56
29  3.06 29 1.24 July 15 1.70 Apr. 1 3,38 30 2.64
July 10 3.35 Dec., 30 1.30 23 1.56 30 2,04
29 3.18 Sept. 2 1.85 Mey 15 1,86

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

Lakes in Crow Wing River Basin
Crow Wing Lake No. 5 near Nevis, Minn.

Location.- Staff gage, lat. 46°55', long. 94°63', in sec. 29, T. 140 N., R. 33 W., on
abutment of concrete dam, 6 miles southwest of Nevis.

Records available.- December 1938 to September 1941 (fragmentary).

EXETeres.- 1038-41: Maximum gage helght observed, 3.88 feet June 11, 1941; minimum
otserved, 1.70 feet June 1, 1939.

Remarks.- Lake level artificially regulated by type "c" dam with six S-foot bays permit-
=Tn= a 6-foot control by stop logs. Datum of gage 1s 0.10 foot above top of concrete
arron of dam.

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division
0T Water Resources and Engineering.

Gage helght, in feet, 1939-41

1939 1940 1940 1941 1941
Qet. 15 2,98 Mar. 22 2.98 July 26 2.94 Jan. 24 3,00 June 17 2.99
31 2.96 Apr. 7 3,10 Aug. 27 3.00 31 3.00 29 2.82
Nov. 30 2.96 28 3,50 Sept.29 3.00 Feb. 23 3.00 July 2 3,00
Dec. 24 2.98 May 4 3.10 Nov., 1 3,00 Mar. 26 3.00 Aug, 3 2.62
29 2.96 9 3.36 24 3,00 Apr. 3 3.10 10 2.84
30 3,38 Dec., 8 3.00 9 3,00 Sept.27 2,90
1940 June 11 3.88 30 3.00 20 3.10
Jan. 21 3.04 27 3.00 May 4 3.10
Jeb. 29 2.97 30 3.00 27 3.06

Shell Lake near Ponsford, Minn.

Location.- Staff gage, lat. 46°57', long. 95°24', In sec. 18, T. 140 N., R. 37 W., on

—abutment of concrete dam at outlet, 2% miles southwest of Ponsford.

Records avallable.- October 1937 to September 1941 (fragmentary).

TXtremes.- 1038-41: Maximum gage height observed, 2.60 feet May 27, 1938; minimum observed,
T1.53 feet, Oct. 6, 1940,

Remarks.- Lake level artificially regulated by type "C" dam with three 5-foot bays per-
giffing a 2-foot control by stop logs. Datum of gage is at top of concrete sill of
ar

i
Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Divislon
of WateT Resources and Englneering.

Gage height, in feet, 1939-41

1939 1940 1940 1940 19
Oct. 6 1.53 Mey 2 2.32 Nay 30 2.2 July 2 2.30 July % 2.5
26 1,57 2.35 June 5 2.3 e 2.24 Aug, 6 2,27
9 2.35 17 2.32 15 2,17 1941
23 2.28 26 2,34 22 2,22 June 23 2.32
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Lakes in Crow Wing River Basin

Straight Lake at Osage, Minn.

Location.- Reference point, lat. 46°55', long. 95°15', in SE}SE} sec. 20, T. 140 N., R.
-, on abutment of concrete dam at outlet at Osage. Elevation of reference point
is 1,420.0 feet above mean sea level, adjustment of 1912,
Records avallable.- March 1938 to September 1941 (fragmentary).
€8, - 1: Maximun elevation observed, 1,415.02 feet Oct. 22, 1939; minimum
observed, 1,413.95 feet Apr. 7, 1938.
Remarks,- Lake level artificlally regulated by dam with two 4-foot bays permitting a
4.6-Toot control by stop logs.
Cooperation.- Readings below reference point furnished by Minnesota Department of Conser-
vation, Division of Water Resources and Englineering.

Elevation, in feet, 1935-41

1938 1939 1940 1940
Mar. 12 14.00 Sept. 3 14.58 May 4 14.31 Nov., 26 14.30
20 14.00 Oct., 22 15.02 9 14.32 Dec. 290 14.30
Apr. 2 13.96 Nov, 2 14.96 30 14.20
7 13.95 Dec. 1 14,91 June 29 14.20 1941
25 14.00 29 14.92 July 11 14.20 Mar. 26 14.30
May 2 14.06 26 14.20 Apr. 3 14.20
27 14.26 1940 Aug, 31 14.20 May 1 14.60
June 7 14.20 Apr. 9 14.92 Sept.30 14.20 27 14.50
Aug. 26 14.15 25 14,09 Nov. 1 14.70 June 23 14.37

Note.- Add 1,400.00 feet to obtain elevation above mean see level.
Potato Lake near Park Raplds, Minn.

Location.- Staff gage, lat. 46°59', long. 95°02', in SEiSE} sec. 36, T. 141 N., R. 35 W.
at combination dam and bridge on highway 53 at outlet, 1% miles upstream from Fish- ’
hook Lake and 3} miles north of Park Rapids. Datum of gage is 1,435.0 feet above mean
sea level, adjustment of 1912 (levels by local engineers),

Records avallable,- Orcéotfer 1939 tﬁ September 1941 (fragmentary).

Temes, - -4 : x1mum e height observed, 4.20 feet May 17, 1941; minimum ob~

—served 3.30 feet, Apr. 3, %gg(} € ! T ’

Remarks.- Lake level artificially regulated by concrete dam with nine 5-foot bays permit-

ng a 4-foot control, Datum of gage is top of concrete apron of dam.

Cooperation.- Gage helghts furnished by Minnesota Department of Conservation, Division of
Water Resources and Engineering.

Gage height, in feet, 1939-41

1939 1840 1040 1941 1ge
Oct. 9  4.00 Mar, 23 4.14 June 26  3.60 Jan. 29 3.60 June 3.68
14 3,97 Apr. 3 3,30 30  3.60 Mar. 1 3.60 July 6 3.44
Nov., 1 d3.90 24 4.06 July 24 5.70 26 3.60 Mg, 3 3.50
30 a3.90 25 4.05 Aug, 25 3.90 Apr. 3 3.60 27 3.42
Dec. 30 4.1e 28 4,00 Sept.29  3.80 13 3.80 29 3.42
May 4 3.93 Nov. 1 3.60 May 4 3.7Q Sept.29  3.60

1940 9 3.79 24 3.60 17 4.20

Jan. 290 4.06 30  3.58 Dec, 29  3.80 27 4.10

Feb. 28  4.16 June 11 3.60 June 18  3.83

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

West Leaf Lake near Otter Tail, Minmn.

Location.- Staff gage, lat. 46°24', long. 95°28', in lot 4, sec. 22, T. 134 N., R. 38 W.,
~on abutment of concrete dam at outlet, 7 miles southeast of Otter Tail.

Records avallable.- June 1937 to September 1941 (fragmentary).

EXtremes.- I1037-Z1: Maximum gage height observed, 2.70 feet Apr. 20, 22, 1941; minimum
~ observed, 1.34 feet Sept. 30, 1939.

Remarks.- Lake level artificially regulated by type "C" dam with three 5-foot bays permit-
TIng a 2-foot control by stop logs. Datum of gage is at top of concrete sill of dam.
Cooperation.- Gage readings October 1939 to August 1940 furnished by Minnesota Department.

of Conservation, Division of Water Resources and Engineering.

Cage height, in feet, 1940-41

1940 1940 4940 1941 1941
Jan., 26 2,62 May 31 1.94 Aug, 31 22,10 Mar. 31 2.32 June 30 2.44
Mar. 31 1.74 June 30 al.99 Sept.30 al.99 Apr, 30 a2.83 July 31 2.22
Apr. 30 a2.10 July 31 a2.16 Oct. 31 aZ.12 Mey 31 2.46 Aug. 31 2.34
Sept.30 2.32

a Interpolated.
Note.- Gage readings other than those shown above were made.
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Lakes in Crow Wing River Basin

Miltona Lake near Miltona, Minn.

Location.- Staff gage, lat. 46°02', long. 95°4°', in sec. 31, T. 130 N., R. 37 W., on
abutment of concrete dam at outlet, 5 miles southwest of Miltona.

Records avallable.- July 1937 to September 1941 (fragmentary).

Extremes.—- 1037-41: Maximum gage height observed, 2.08 feet Sept. 19, 20, 1941; minimum
observed, -1.66 feet Nov. 19, 1937, w

Remarks.- Lake level artificlally regulated by type "C" dam with four 5-foot bays permlt-
¥Ing a 4-foot control by stop logs. Datum of gage 1s at top of concrete sill of dam.

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Divislon
of Water Resources and Engineering.

Gage helght, 1in feet, 1939-41

1939 1940 1940 1941 1941
Oct, 5 0.01 Mey 24 1.10 Oct. 11 0,38 Yay 6 1.74 July 11 1.0
Dec, 18 .00 June 10 1,12 29 .41 8  1.70 18 L1.54
18 1.03 %?I %.'678 Aug. %55, i.gg
1940 W .94 1941 . .
Apr. 12 .54 i 22 84 Apr, 3 1,07 June 6 1,78 8ept. 5 1.88
16 .66 Aug. 12 .84 10 1.24 18 .68 13 1,82
29 .88 28 72 17 1,50 26 1.98 19 2.08
May S .94 Sept.ll »60 24 1.65 July 2 1.9 20 2.08
15 1.08 24 +55 29 1.71 1.88

Carlos Lake near Carlos, Minn.

Location.- Staff gage, lat. 45°59', long. 95°20', in sec. 16, T. 129 N., R. 37 W., on
atutment of concrete dam at outlet, 2% miles west of Carlos.

Records avallable.- July 1937 to September 1941 (fragmentary).

EXTTemes.- 1937-41: Maximum ﬁage helght observed, 2,70 feet Sept. 19, 1941; minimum
observed, ~1.81 feet Nov. 19, 1937.

Remarks.- Lake level regulated artificially by type "C" dam with ten S5-foot bays permit-
TINE a 4-foot control by stop logs., Datum of gage ls at top of concrete s1ll of dam.

Cooperation.- Gage readings furnished by Minnesota Department of Conservatlon, Division
oF Water Resources and Engineering.

Gage helght, in feat, 193941

1939 1940 1941 1941 1941
Dec. 27 0.00 July 27 0,15 Apr. 15 0.62 June 11 1.59 July 24 2.18
Aug. 12 .05 24 .78 18 1,72 Aug, 12 2,850
1940 30 .04 29 .80 23 2.00 30  2.42
Apr. 12 .30 Sept,19 .00 May 6 1,02 26 2.06 Septs 5 2,50
Mey 8 .20 Octe 16 0,24 13 1,00 July 3 2.16 13 2,48
June 11 #34 1941 25 1l.12 11 2.16 15  2.68
July 3 .24 Apr. 5 .36 June 2 1,32 18 2,18 19  2.70

Mayo lake near Pequot Lakes, Minn.

Location,- Staff gage, lat. 46°33', long, 94°20', in sec. 33, T. 136 N., R. 29 W., on
abutment of concrete dam at outlet, 3% miles southwest of town of Pequot Lakes.

Records available.- March 1937 to September 1941 (fragmentary).

Extremes,— 1937-41: Maximum gage helght observed, 4.36 feet Apr. 9, 1941; minimum ob-
served, 0.24 feet Sept. 7, 1937.

Remarks.- Lake level artificially regulated by type "C" dam with five 5-foot bays permlit-
TINg a 4-foot control by stop logs. Datum of gage 1s at top of concrete sill of dam.

Cooggration.- Gage readings prior to August 1940 fummished by Minnesota Department of
onservation, Division of Water Resources and Engineering.

fage helght, in feet, 1939-41

1939 1940 1940 1940 1941
Oct. 8 1,78 Apr. & 1,84 July 1 1.66 Dec, 31 1.54 Apr. 30 2.46
Dec. 7 1.61 12 2.49 18 1.76 May 31 al.92
28 1.60 May 20 1.65 Sept.30 1.94 1941 June 30 1,59
1940 June 8 1,50 Oct. 31 2.28 Feb. 3 1.54 July 31 al.56
Jan. 13 1.60 30 1.55 Nov. 30 1.62 May. 31 1.50 Aug. 30 2.10
& Interpolated.

Note,~ Gage remdings other than those shown mbove were made.
Clark Lake at Hubert, Minn.

Location.- Stafl gage, lat. 46°31', long. 94°15', in sec. 18, T. 135 N., R. 28 W., on
abutment of concrete dam at outlet at Hubert. Datum of gage is 1,196.20 feet above
mean sea level, adjustment of 1912.

Records available.- April 1937 to September 1941 (fragmentary).

Extremes.- 1537-41: Maximum gage helght observed, 2.08 feet Apr. 19, May 1, 2, 1941;

—minimum observed, 1.00 feet Sept. 26, 1939,

Remarks.- Lake level artificlally regulated by type "C* dam with slx 5-foot bays permit-
TIng a 2-foot control by stop logs. Datum of gage is at top of concrete sill of dam.

Cooperation.- Gage readings October 1939 to June 1940 furnished by Minnesota Department
of Uonsérvation, Division of Water Resources and Engineering.

Gage height, in feet, 1939-41

1939 1940 1940 1941 1941
Oct, 15 1.02 Apr. 16  1.44 Aug, 27 1.38 Jan, 2 1.64 June 30 al.90
Dec. 7 1,53 May 20 1.57 Sept.30 1.BO Feb, 3 1.61 July 31 1,54
1940 June 4 1.80 Oete 31 1,70 Mar, 31 1.63 Aug, 31 1.70
Jan. 13 1.30 30 1.37 Nov. 10 1.61 Apr. 30 2.04 Sept.30 1.71
Apr. 12 1.52 July 6 1,30 Dec, 4 1,62 Mey 31 al.90

a8 Interpolated,
Note.~ Gege readings other than those shown above were made.
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lakes In Nokasippl River Basin
Lower Long Lake near Brainerd, Minn.

Location.- Staff gage, lat. 46°15'45", long, 94°06'45", in sec. 27, T. 44 N., R. 30 W.,

—on apbutment orgc%m':rete dam at outiet, 7% miles southeast of Brainerd. Datum of
gage is 1,192.80 feet above mean sea level, adjustment of 1912.

Records avalilable.- April 1937 to September 1941 (fragmentary).

EXtremes.- 1037-41: Maximum gage height observed, 3.40 feet May 9, 1938; minimum

—observed, 1.30 feet May 25, 1339.

Remarks.— Lake level artificially regulated by type "C" dam with four 5-foot bays per-
WMITtIing a 4-foot control by stop logs. Datum of gage is at top of concrete sill of
dam.

Cooperation.— Prior to July 1940, gage readings furnished by Minnesota Department of
gonservaflon, Division of Water Resources and Engineering.

Gage helght, 1n feet, 1939-41

1939 1940 1940 1940 1941
Oct. 13 1.62 July 6 1.65 Aug. 17 1.78 Oct. 1 1.68 Feb, 22 1.50
Dec. 2 1.60 9 1.69 20 1.70 15 1.58 Mar. 2 1.50
22 1.64 12 1.65 24 1.68 29 1.58 15 1.50
15  1.65 27  1.70 Nov. 2 1.58 27  1.50
1940 17 1.65 29  1.72 18  1.70 Apr. 1 1.40
Feb. 28 1.66 20 1.65 31 1.72 30 1.68 15 2.30
Mar. 20 1.66 22 1.68 Sept. 2 1.80 Dec. 3 1.68 29 2.25
Apr. 11 2.00 24  1.69 4 1.80 14 1.6s8 May 2 2.20
May 8 1.90 25  1.64 7 1.80 28 1.65 i7  1.70
25 1.66 R7 1.65 10 1.76 31  1.60
June 7 1.54 31 1,66 12 1.68 1941 June 3 1.65
13 1.52 Aug. 2 1.80 14 1.68 Jan, 2 1.65 17  1.80
22 1.60 4 1.80 17 1.68 14 1.65 30 1.68
July 2 1.65 8 1.756 20 1.68 29 1.55 July 1 1.55
4 1.65 10 1.70 24 1.68 Feb. 1 1.55 4 1.55

5 1.78 27 1.68 15 1.50

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

Round Lake near St. Mathlas, Minn.

Location.- Staff gage, lat. 46°13', long., 94°13', in sec. 11, T. 43 N., R. 31 W., on

~abutment of concrete dam at outlet, 24 miles east of St. Mathias. Datum of gage 1is
1,159.57 feet above mean sea level, adjustment of 1912.

Records available.- April 1937 to September 1941 (fragmentary).

FXtremes.- Maximum gage height observed, 6.70 feet May 9, 1938; minimum observed, 2.16

~—feet Apr. 12, 19387.

Remarks.- Lake level artificially regulated by type "C" dam with nine S-foot bays per-
TITEIng a 4-foot control by stop logs. Datum of gage is at top of concrete sill
of dam.

Cooperation.- Prior to July 1940, gage readlngs furnished by Minnesota Department of
gﬁnservat'ion, Division of Water Resources and Engipeering.

Gage height, in feet, 1939-41

1939 1940 1940 1941
Oct., 13 2.74 Mar. 20 2.70 Oct. 31 2,90 Mar. 31 2.90
27 2.66 Apr. 11  4.40 Nov. 15 2.83 Apr. 30 3.40
Dec. 3 2.66 May 31 2.24 Dec. 1 2.88 May 31 3,50
28 2.66 June 30 2,74 June 30  3.00
July 31 2.65 1941 July 31 2.80
1940 Aug. 31 2.80 Jan. 1 2,82 Aug. 31 3.00
Jan. 20 2.64 Sept.30 2,74 Mar., 15 2.80 Sept.30 2.70

Note.- Gage read dally after June 30, 1940 (except during winter
months); month-end readlngs only published.

LAKES BETWEEN NOKASIPPI RIVER AND SAUK RIVER
Big Spunk Lake near Avon, Minn,

Location.- Staff gage, lat. 45°36', long. 94°28', in sec. 32, T. 125 N., R. 30 W.,
orl abutment of concrete dam at outlet, 1% miles southwest of Avon.

Records avajlable.- August 1937 to September 1941 (fragmentary).

Extremes.- 1537-41: Maximum gage helght observed, 2.70 feet May 9, 1938, June 22,

; minimm observed, 1.00 feet Aug. 25, 1937.

Remarks.- Lake level artificlally regulated by dam with four 5-foot bays permitting
a 2-Toot control by stop logs., Zero of gage is at top of apron of dam.

Cooperation.- Prior to October 1940, gage readings furnished by Minnesota Depart-
ment of Conservation, Division of Water Resources and Engineering.

Gage height, 1n feet, 1939-41

1939 1940 1940 1941
Oct. 3 1l.68 Mar, 7 1.72 Aug. 6 1.72 May 31 2.26
13 1.76 24 1.72 30 1.78 June 30 2.48
Nov, 12 1.70 Apr. 4 2,12 Sept. 5 1.72 July 31 2,02
Dec. 7 1.58 May 3 2,10 23  1.60 Aug. 31 2,06
16 1.58 23 2.08 Oct. 31 1.44 Sept.30 2.06
26 2.09 Nov. 30 1.70
1940 June 10 2.00 Dec. 29 1.68
Jan. 2 1.60 24 1,90
15 1.60 July 4 1.8 1941
Feb. 4 1.64 11 1.70 Mar. 31 1.74
20 1.72 30 1,50 Apr. 30 2.16
Note,- Gage read daily subsequent to Oct. 7, 1040 except during winter

months; only month~end readings published.
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Sullivan Lake near Harding, Minn.

Location.— Staff gage, lat. 46°09', long. 93°56', in sec. 1, T. 42 N., R. 29 W., on
abutmént of concrete dam at outlet, 1 mile west of Sulllvan, and 6 miles north-
east og Harding. Datum of gage is 1,253.00 feet above mean sea level, adjustment
of 1912,

Records avallable.— February 1938 to September 1941 (fragmentary).

EXTIenes .~ Maximum page helight observed, 3.18 feet June 21, 1941; minimum observed

1,13 feet Oct. 28, 1940,
Remarks.- Lake level artificlally regulated by dam with six 5.8 foot bays permitting

a 5-Toot control by stop logs. Datum of gage is at top of apron.

Cooperation.- Prior to September 1940, gage readings furnished by Minnesota Depart-
ment of Conservation, Division of Water Resources and Engineering.

Gage height, in feset, 1939-41

1939 . 1940 1020 1941
Nov. 14 1,14 July 27 1.42 Nov. 23 1.58 July 31 2.60
Aug. 17 1.44 Aug. 31 2,40
1940 Sept. 3  1.38 1941 Sept.30  2.30
May 23 2.22 18  1.36 Apr. 30 2,74
July 4 1.56 30 1.24 May 31 £.46
July 18 1.46 Oct. 31  1.29 June 30 3,04

Mote.- Gage read daily subsequent to Sept. 18, 1940, except during winter
months; only month-end readings published.
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Sauk River near St. Cloud, Minn.

Location.- Water-stage recorder, lat. 45°34', long. 94°14', in sec. 8, T. 124 N., R. 28
., nalf a mile northwest of Waite Park, 3 miles west of St. Cloud, and 5 miles upstream
from mouth. Datum of gage is 1,034.95 feet above mean sea level, adjustment of 1912.

Drainage area.- 925 square miles.

Records available.- July 1909 to Decemter 1913, May 1929 to September 1941.

Average discharge.- 11 years (1909-12, 1930-31, 1934-41), 152 second-feet.

Extremes.- Maximum discharge during year, 2,610 second-feet June 29 (gage helght, 5.57
eet); minimum, 1.6 second-feet Nov. 11 (gage helght, 0.26 feet).

1909-13, 1929-41: Maximum discharge, that of June 29, 1941; minimum, 0.2 second-

foot, Nov. 22, 1936.

Remarks.- Records good except those for periods of 1ce effect, which are fair, and those

for periods of no gage-height record, which are poor. Flow regulated by power-plants
and reservolrs above station.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Auvg. Sept.
1 24] 189 20 20 160 460 900 151 2,290 385 136
2 25 183 19 36 60 550 840 202 2,040 369 130
3 26 41 22 50 30 700 782 410 | 1,880 348 344
4 26 44 24 80 70 900 605 567 1,730 223 369
5 26| 193 28 180 #100 1,000 563 568 | 1,590 273 369
] 24 189 30 50 140 1,100 653 626 1 1,490 348 360
7 22 73 34 76 180 } 75| 1,260 586 67S 1,390 365 281
8 20 34 34 200 170 1,410 521 586 | 1,270 373 160

20 30 36 #60 1,350 472 600 | 1,270 369 373

10 20 32 38 36 1,320 449 808 | 1,180 356 365

11 20 7.6 38 36 1,290 308 917 1,090 199 356

12 24 2.4 36 26 J 1,260 285 1,080 973 251 356
13 25 55 32 34 90 1,140 441 1,180 862 356 375
14 24 50 32 38 #130 | 1,140 463 | 1,210 755 373 356
15 24 42 38 44 140| 1,260 458 | 1,150 862 381 251
16 25 40 42 120 60| 1,230 449 1,150 835 365 441
7 24 38 42 160 38| 1,230 373 1,240 808 348 468
18 26 38 48 220 50| 1,230 243 1,180 782 182 467
19 24 42 60 170 75| 1,200 162 | 1,120 703 261 480

20 24 46 55 44 85| 1,290 356 [ 1,030 653 348 517

21 24 44 60 28 85 1,410 352 1,000 498 352 441

22 24 42 60 28 120{ 1,550 348 835 629 348 389

23 25 48 60 26 80 170 1,500 328 728 605 344 535

24 23 48 180 60 65.] 1,400 320 890 577 324 526

25 23 38 140 110 95 1,350 215 1,180 558 145 508

26 24| #36 46 65 140} 1,250 93| 1,880 535 277 485

27 #22 36 38 30 170 1,100 312 2,240 490 348 419

28 35 34 90 75 170} 1,000 324 | 2,500 324 348 316

29 51 30 200 90 - 180 | 1,060 340 | 2,560 386 356 332

30 46 26 44 150 - #150 980 296 | 2,450 389 360 503

31 200 - 60 150 - 240 - 130 - 394 316 -

Second- Per squere|Run-off in
Month foot-duys Maximum Minimum Mean mile 1nches

OCEODOT e ccvcrernenssventsesoaanse 2968 200 20 31.2 0.034 0.04

November..... 1,751.0 193 2.4 58.4 <063 .07

DeCembOr. .cocviarrsvnsasonnnanes 1,686 200 i9 54.4 .059 .07
Calendar year 1940 «.eveesveres 36,464 912 2.4 99.6 .108 1.48

2,571 220 26 82.9 .090 .10
2,380 - - 85.0 .092 .10
3,138 240 - 101 .109 <13
35,010 1,550 460 1,167 1.26 1.41
12,967 900 93 418 . 452 .52
32,8690 2,560 151 1,090 1.18 1.31
29,837 2,290 324 962 1.04 1.20
9,081 385 145 322 .348 .40

Septembericcessricscssccverscans 11,406 635 130 380 «410 -46

Water year 1940-41 sovevssen... | 144,385 2,560 2.4 396 .428 5.81

# Winter discharge measurement made on this day.

Note.- Stage-dlscharge relatlon affected by ice Nov. 12 to Apr. 6. Stage-discharge relstion
affected by backweter from aquatic vegetation June 21-26, July 22 to Sept. 350; discharge computed on
basls of gage heights and four discharge measurements.
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Diversion from Long Prairie River near Osakls, Minn.

Location.~ Staff gage, lat. 45°58', long. 95°05', in SW} sec. 22, T. 129 N., R. 35 W.,
on abutment of concrete dam in diversion ditch, 750 feet downstream from Long Prairie
River, 1% miles upstream from Osakis Lake, and 7 miles northeast of Osakis. Datum of
gage is 1,320.38 feet above mean sea level, adjustment of 1912 (levels by Minnesota
Department of Conservationj.

Records available.- August 1939 to September 1941 (fragmentary).

Extremes.- 1939-41: Maximum gage height observed, 3.36 feet Sept. 18, 1941; minimum
observed, 0.19 foot Oct. 13, 1940. .

Remarks.- Stage regulated by type "C" dam with four 5-foot bays permitting a 4-foot con-

7ol by stop logs. Datum of gage is top of concrete apron of dam. Water is dlverted
through ditch from Long Prairie River to Osakis Lake to regulate stage of lake.

Coogeration.— Prior to October 1940, gage readings furnished by Minnesota Department of

onservation, Division of Water Resources and Englneering.
Gage height, in feet, 1939-41

1939 1939 1940 1940 1941
Aug. 27 1.70 oct. 31 20.33 May 31 a0.51 Nov. 30 1.16 May 31 1.60
Sept. 2 1.32 Nov. 30 a.25 June 30 290 Dec. 25 1.15 June 30 2.63
8 1.17 Dec. 31 .30 July 23 .60 1941 July 31 1.94
24 «60 1940 Sept.20 +40 Mar. 31 2.28 Aug. S 1l.64
29 .42 Apr. 30 8.75 Oct. 31 71 Apr. 30 1.16 Sept.30 1.64

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

Lakes in Sauk River Basin
Osakis Lake near Osakis, Minn.

Location.- Staff gage, lat. 45°54', long. 95°05', in sec., 16, T. 128 N., R. 35 W., on
abutment of concrete dam at outlet, 3% miles northeast of Osakis. Datum of gage is
1,319.74 {revised) feet above mean sea level, adgustment of 1912.

Records available,- October 1938 to September 1941 (fragmentary).

Ternes.— —4T: Maximum gage height observed, 3,70 feet July 1-7, 1941; minimum ob-
served, -1.48 feet Oct. 25, 1938,

Remarks.- Lake level artificially regulated by type "C" dam with six 5-foot bays permit-

ng a 2-foot control by stop logs. Datum of gage 1s at top of concrete apron of dam.

Cooperation.- Prior to October 1540, gage readings furnished by Minnesota Department of
gonséwafion, Division of Water Resources and Engineering.

Gage height, in feet, 1939-41

1939 1940 1940 1941 1941
oct. 31 al.38 Apr. 30 a2.52 Oct. 31 1.36 Feb. 24 1.65 Aug. 31 2.60
Nov. 30 al.20 May 31 a2.15 Nov. 30 1l.44 Mar. 31 1l.7S Sept.30 2.65
Dec. 31 al.l6 June 30 2,05 Dec. 26 1.48 Apr. 30 2.68
July 31 1.78 May 31 2,34
1940 Aug. 31 al.68 1941 June 30 3,65
Jan. 27 5.45 Sept.30 al.40 Jan. 26 1,67 July 31 2.90

a Interpolated.
Note.- Gage read daily subsequent to Oct. 1, 1940 except during winter months; only month-
end readings published.

Big Birch Lake near Ward Springs, Minn.

‘Location.- Staff gage, lat. 45°47', long. 94°53', In sec. 25, T. 127 N., R. 33 W., on
abutment of concrete dam at outlet, 24 miles southeast of Ward Springs and 5 miles
northwest of Sauk Center.

Records available.- August 1937 to September 1941 (fragmentary).

Tremes.— —ZT: Maximum gage height observed, 4.58 feet June 23, 1541; minimum ob-
served, 2.36 feet Jan. 29, 1940.

Remarks.- Lake level artificially regulated by special dam with three bays 5.25 feet wide,
Termitting a 5-foot control by stop logs. Datum of gage is at top of sill of dam.

Coogeratlon.— Prior to October 1940, gage readings furnished by Minnesota Department of

onservacion, Division of Water Resources and Engineering.

Gage height, in feet, 1930-41

1939 1939 1940 1940 1941

oct. 5 2.76 Dec. 2 2.43 May 11  3.32 Aug. 9 2.0 Jan. 13 2.7€
12 2.72 30 2.42 16 3.36 21 2,90 Mar. 290  3.00
21 2.64 25 3.40 sept.18 2,50 Apr. 30 a3.64
27  2.58 1940 25  3.3¢ 26 2,70 May 31 3.52

¥ov. 3 2.52 Jan. 29 2.36 30  3.35 Oct. 31 2.54 June 28  4.20
10 2.50 Apr. 19 3.16 | June 20 3.25 Nov. 30 2.64 July 31 3.08
17 2444 27 3.5 | July 7 3.15 Dec. 19  2.66 Aug. 31  3.40
25  2.44 May 4 3.34 22  2.90 Sept.30 3.4

& Interpolated.
Note.- Subsequent to Oct. 1, 1940, gage readings other than those shown above were made.

Grand Lake near Rockville, Minn,

Location.- Staff e, lat. 45°27', long. 94°20', in sec. 21, T. . . .
SOuth of Rockv%ﬁef ’ ne i 128 N., R. 29 W., 2 miles
Recorgssavailable.- A,‘E;‘ft 1937 tohsipﬁember 1941 (fragmentary).
emes .~ -Z1: mum e height observed, 1.90 feet May 19 H -
“58Tved, -0.08 fest OOL. 23 1940, © ’ Y 19, 1956; minimm ob
Remarks.- Lake level artificially regulated by type "C" dam with three 5-foot bays permit-
ting a 2-foot control by stop logs. Datum of gage s at top of concrete sill of dam.
Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division
Of Water Resources and Engineering.

Gage height, in feet, 1940-41

1940 1940 1941 1941
Apr. 6 0.56 Octe 23 ~0.04 Apr. 256 1.4 May 31 1.54 July ]59411-56
le «96 May 1 1.46 June 13 1,68 1s  1l.42
27 1.06 1941 17 l.42 19 1.60 « 6 1,30
May 10 «94 Apr. 13 1.3e 23 1.36 . 28 1l.48 Sept.l6 94
2 «80
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ELK RIVER BASIN

Elk Rlver near Big Lake, Minn.

Location.- Water-stage recorder and ccncrete control, lat. 45°20' long. 93°40', in sec.
Z, T. 33 N., R. 27 W., at highway bridge, 4 miles east of Big Lake and 4 milss down-
stream from St. Francis River.

Drainage area.- 615 square miles.
Records avallable.- April 1911 to September 1917, April 1931 to September 1941.

Average discharge.- 13 years (1911-17, 1934-41), 226 second-fset.

1

Extremes.- Maximum discharge during year, 1,450 second-feet Apr. 9 (gage helght, 4.46
Teet), minimum, 32 second-feet Nov. 11 (gage height, 0.85 feet).
1911-17, 1931-41: Maximum discharge, 5,100 second-feet May 7, 1912 (gage helght,

10 feet), from rating curve extended abcve 3,750 second-feet; minimum, 3.6 second-

feet July 31, 10934.

Remarks.- Records excellent except those for periods of ice effect, shlfting control, or

ackwater from aquatlic vegetation, which are falr.

Discharge, 1n second-feet, water year October 1940 to September 1941

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

1 52 113 70 S0 80 70 300 482 314 314 130 146

2 51 113 70 80 75 75 404 441 343 290 127 140

3 51 108 75 75 75 75| %600 400 421 270 124 136

4 61 103 75 70 80 75 850 367 556 247 169 193

5 65 100 80 65 75 75| 1,000 330 618 247 162 290

6 65 100 80 60 70 70| 1,100 310 638 298 143 282

7 63 95 85 55 70 75| 1,100 278 701 259 136 262

8 61 90 90 50 70 8o| 1,300 247 764 232 133 266

9 56 90 90 50 75 85| 1,410 228 806 232 127 286
10 54 100 85 55 75 85| 1,410 214 827 218 133 286
11 58 76 80 65 80 90| 1,410 203 848 210 146 286
12 61 90 70 65 85 90| 1,320 193 869 200 130 286
13 56 70 65 70 90 85 1,190 186 869 193 121 286
14 %58 65 85 70 85 85 1,080 193 827 186 127 310
15 56 65 60 70 90 85 953 243 806 182 140 322
16 54 70 65 75 85 80 870 243 785 179 133 326
17 52 80 65 75 80 80 827 225 764 179 127 335
18 52 85 65 70 80 75 *785 210 743 189 118 359
19 52 #90 70 70 80 70 806 193 722 186 116 392
20 52 95 75 75 75 75 869 196 680 172 110 412
21 54 100 75 85 70 85 911 186 638 165 107 404
22 54 100 80 %85 65 95 911 169 618 159 107 392
23 54 100 #80 B85 65 100 848 159 576 149 101 388
24 54 100 80 85 65 110 848 152 536 140 98 388
25 54 95 80 80 65 110 848 143 482 130 101 384
26 56 85 80 80 65 120 806 140 462 124 101 380
27 58 80 80 75 65 %120 743 133 466 118 94 363
28 63 75 80 75 *70 130 659 159 408 116 91 343
29 93 75 80 75 - 140 576 193 372 136 96 322
30 110 70 80 75 - 170 536 214 343 136 104 322

31 110 - 80 80 - 240 - 286 - 133 143 -
Second~ Per square| Run-off in
Month foot-days Maxinmum Minlmum Mean mile tnohes

Octoberseersssescaas 1,890 110 51 61.0 0.099 0.11
November. 2,678 113 65 89.3 .145 .16
December.ccesescessocancsannsans 2,355 90 60 76.0 .124 .14
Calendar year 1940...ccavvsnes 42,837 1,200 38 117 <190 2.58
JBOUBT s e eetresenncresncsansasas 2,225 85 50 71.8 J117 .13
February... . 2,105 $0 65 75.2 .122 .13
March.... . 3,000 240 70 96.8 .157 .18
April.... . 27,270 1,410 300 909 1.48 1.65
7,316 482 133 236 384 .44

18,802 869 314 627 1.02 1.14

5,989 314 116 193 .314 .36

ugus . . eee 3,795 169 o1 122 .198 .23
September. . caacarerrcncrrnsarans 9,267 412 136 310 504 .56
Water yoar 1940-41l.eceereeess. 86,712 1,410 50 238 .387 5.23

# Winter discharge messurement made on this day.

Note.-~ Stege-discharge relation affected by ice, Nov. 12 to Apr. 1.

Shifting-control method used
or sEage—dischArge relation affected by backwater from aquatic vegetatlon Oct. 1-10, Apr. 3-8,
July 10 to Sept. 19; discharge computed on basls of four discharge reasurements and gage helghts.




CROW RIVER BASIN 129
Crow River at Rockford, Minn.

Location.~ Water-stage recorder, lat. 45°05'15", long. 93°44'00", in sec. 29, T. 119 N.,
R. 24 W., at Rockford, 1 mile downstream from confluence of North and South Forks.
Datum of gage is 893. 65 feet above mean sea level, adjustment of 1912.

Drainage area.- 2,520 square miles.

Records available.- June 1909 to September 1917, April 1929 to September 1941.

Average discharge.- 16 years (1909-17, 1930-31, 1934-41), 454 second-feet.

Extremes.- Maximum discharge during year, 3,950 second-feet Apr. 5 (gage hetght, 8.15
T feet); minimum, 10 second-feet Nov. 12 (gage height, 1.34 feet, affected by 1ce).
1909 -17, 1929-41: Maximum discharge observed, 10,600 second feet Apr. 2, 3, 1916;
minimum discharge, 1.8 second-feet Nov. 15, 1936 (gage height, 1.05 feet), caused by
ice jam upstream.

Remarks.- Records good except those for pericds of ice effsct or no gage-height record,
T which are fair.

Rating table, water year 1940-41, except perlod of 1ce effect (gage height,
in feet, and dlscharge, in second-feet)

1.4 13 3.0 310 6.0 2,200
1.5 17 3.5 527 7.0 2,950
1.7 27 4.0 808 8.1 3,860
2.0 60 4.5 1,130
2.5 165 5.0 1,480

Discharge, in second-feet, water year October 1940 to September 1941

Day] oOct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 18 46 26 42 38 30{ #3,110| al,300 731 651 191 65
2 19 44 26 44 38 30 3,440| al,200 731 612 183 64
3 20 46 28 44 38 30 3,610| al,100 748 591 170 65
4 21 46 30 44 40 30 3,860| al1,050 778 575 211 80
5 20 42 30 44 42 30 3,860| al,000 766 559 236 92
6 22 4l 32 44 42 32 3,700 a950 713 559 231 92
” 22 39 32 44 42 32 3,440 a900 645 548 205 84
8 20 37 34 44 46 32 3,110 870 585 512 202 82
9 22 39 34 46 50 32 2,800 802 575 486 199 88

10 23 43 32 48 85 32 2,580 731 580 481 186 90
11 24 24 32 48 60 32 2,420 679 623 462 165 86
23 15 34 50 55 32 2,280 634 707 419 161 86
13 21 i 32 48 55 32 2,120 585 808 393 134 82
14 23 18 34 48 55 32 2,050 548 901 368 132 115
15 22 18 34 46 85 34 2,050 559 964 349 126 119
16 22 15 34 48 55 32 1,980 564 996 331 117 123
17 24 18 34 44 50 36 1,900 543 996 317 111 113
18 23 19 34 42 46 38 1,760 512 296 307 102 111
19 23 #20 38 42 44 40| 1,760 502 932 300 96 104
20 24 19 38 42 42 65 1,980 481 901 275 98 96
21 23 24 38 42 38 80 2,200 447 870 257 94 86
22 22 24 38 36 75 2,350 408 839! 245 20 74
22 4 38 38 34 100| 2,420 372 790 231 86 73
24 23 24 40 40 32 190 2,500 349 748 213 82 73
26 24 26 41 *#40 32 240 2,500 324 719 202 82 71
28 23 28 41 38 30 340 2,500 300! 736 191 80 3
27 24 24 »42 38 #30 420 | 82,400 278 808 183 76 3
28 27 24 42 36 30 #600 | 2,100 275 778 181 71 67
39 36 - 950 | al,800 331 725 18l 71 €5
30 40 26 42 36 - 1,600} ai,500 457 690 183 74 6

31 #51 - 41 38 - 2,600 - 662 - 191 73 -
Becond~ Per square! Run-off in

Month foot-days | MeXimum | Mintmum | Mean mile inches

754, 51 18 24.3 0.0096 0.01
854 46 156 28.%5 .011 .01
1,092 44 26 35.2 .014 .02
29,550 1,200 10 80.7 .032 .44
1,324 50 36 42.7 017 .02
1,210 62 30 43.2 .017 .02
7,878 2,600 30 264 .101 Jd2
76,080 5,860 1,500 2,536 1.01 1.12
19,711 1,300 275 636 .25 29
23,379 996 575 779 «31 35
11,353 651 181 366 .15 <17
. 4,125 236 7 133 .053 .06

Soptembor....................... 2,668 123 64 85.6 .034 .04
Water year 1940-4l.ecsveoscses 150,328 3,860 15 412 .163 2.23

# Winter discharge measurement mede on this day.

a No gage~height record; discharge computed on basis of records for South Fork of Crow River near
Mayer.

Ndte.- Stage-discharge relation affected by ice Nov. 11 to Dec. 23, Jan. 3 to Mar. 31.
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Green Lake near Spicer, Minn.

Location.- Staff gage, lat. 45°16', long, 94°52', in sec. 29, T. 121 N., R. 33 W., 7 miles
northeast of Spicer.

Records available.- October 1938 to September 1941 (fragmentary).

Extremes.- 1028-41: Maximum gage height observed, 3.95 feet June 14, 17, July 4, 7, 1941;
minimum observed, 1.96 feet Oct. 29, Nov. 12, 1938.

Remarks.- Lake level artificially regulated by dam with six 5~-foot bays permitting a 3-foot
control by stop logs. Datum of gage 1s at top of concrete apron of dam.

Cooperation.- Gage readings furmished by Minnesota Department of Conservation, Divislon of
ater ources and Engineering.

Gage height, in feet, 1939-40

1939 1940 1940 1941 1941
Octe 31  a2.33 May 31 a2.88 Oct. 31 a2.07 Feb. 28 2.56 Aug. 3L a3.36
Nov. 30 a2.19 June 30 a2.84 Nov. 30 2.20 Mar. 31 a2.79 Sept.30 a3.21
Dec. 31 a2.16 July 31 a2.59 Dec. 31  2.26 Apr. 30 a3.63
Aug. 31 a2.48 May 31 3.8
1940 Sept.30 a2.22 1941 June 30 a3.86
Apr. 30 a2.63 Jan. 31 a2.44 July 31 a3.57

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

Deer Lake near Buffalo, Minn.

Location.- Staff gage, lat. 45°08'30", long. 93°59'33", in SWiSW% sec. 1, 7. 119 N,, R.
., at concrete dam and bridge at outlet, 3 miles southwest of Buffalo and 1% miles

upstream from North Fork of Crow River,

Records available.- October 1940 to September 1941.

EXtremes.- Maximum gage height observed during year, 5.02 feet Apr. 24; minimum observed,
304 Teet Sept. 27.

Remarks.- Lake level artificially regulated by concrete dam with six S-foot bays permitting
a 4-Toot control by stop logs. Datum of gage is top of concrete apron of dam.

Gage height, in feet, 1940-41

1940 1941 1941 1941
Octe 31 362 Mar. 31 4.26 May 31 4.08 July 30 3.54
Nov. 17 3.74 Apr. 30 4.74 June 30 3.96 Aug. 27 3.14
Sept.27 3.04

Rote.~ Gage readings other than those shown above were mede.
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South Fork of Crow River near Mayer, Minn.

Location.- Wire-weight gage, lat. 44°54', long. 93°53' on line between secs. 30 and 31,

~ T. IT7 N., R. 25 W., fifth principal meridian, at bridge on State Highway 7, 1% miles
north of Mayer, 4 miles southwest of Watertown, and 16 miles upstream from confluence
with North Fork. Datum of gage is 926.00 feet above mean sea level (levels by Hennepin
County Park Board Survey).

Drainage area.- 1,170 square miles.
Records available.- April 1934 to September 1941 (incomplete prior to 1938).

Extremes.- Maximum discharge observed during year, 2,400 second-feet Apr. 3 (gage height,
eet); no flow for several days during October.

1934-41: Maximum discharge observed, 2,470 second-feet Mar. 24, 1936 (gage height,

9.34 feet]; no flow at times.

Remarks.- Records good except those for periods of backwater from debris on the control,
wﬁIgﬁiaredrﬁ;, and those for periods of ice effect, which are poor. Gage read once
or twice daily.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. | Bept.
1 1.4 15 0.5 8.0 4.4 4.5| 2,180 544 386 219 43 T2
2 .5 12 ] 16 4.8 5.8] 2,320 489 408 192 38 5.8
3 .2 9.0 5 9.0 4.8 5.5 2,360 434 408 174 35 5.4
4 .1 7.1 7 5.5 5.0 4.8| 2,270 386 408 166 81 5.7
] o 7.8 .9 3.2 5.8 4.0] 2,090 3566 366 140 | 116 X
] [} 7.1 .9 2.2 6.5 4.0 1,780 328 326 156 81 9.2
7 [} 6.2 .9 2.4 5.0 5.5 1,880 288 286 148 76 8,7
S 0 8.7 1.3 3.2 5.0 7,0} 1,400 264 256 132 74 1
9 ] 6.2 1.4 3.2 4.8 8.8] 1,260 232 237 124 85 15
10 [} 9.0 2.0 3.4 6.5 9.0} 1,150 199 201 124 61 12
11 o 9.5 2.0 3.8 6.5 10 1,040 176 219 108 64 10
12 .1 4.7 1.8 4.0 7.0 12 158 266 101 47 8.6
13 0 3.4 1.8 4.4 10 14 920 146 546 o8 35 7.8
14 .2 2.0 1.4 4.4 9.5 15 9 130 408 88 30 3R
15 5 .9 1.4 5.0 9.0 16 960 128 430 28
15 .1 7 1.8 8.8 e.0 20 860 143 430 kid 25 39
17 .1 4 2.0 4.8 5.5 10 770 143 430 7: 22 33
18 ] B 2.2 3.4 3.2 6.6 740 167 408 [ 20 28
19 [+] *.5 2.4 2.4 2.0 5.0 70 1 366 59 7 22
20 o ) 3.8 5.4 2.0 8.0 800 145 326 83 14 la
21 o .5 4.8 3.8 2.0 24 1,120 1 306 47 12 14
22 .1 .7 5.6 4.4 2.0 &5 1,180 12: 306 43 10 13
-28 .1 1.1 6.5 4.4 1. 120 1,180 116 266 40 12 10
24 0 1.3 7.6 4.8 2.2 220 1,220 o5 266 3 11 9.8
25 [} 1.1 7.8 #4,8 2.4 300 1,260 80 256 34 12 9.8
26 [} 1.1 7.0 4.8 #3.4 440 1,180 89 1] 30 18 8.5
27 [} -7 8.5 4.4 3.8 560 1,040 50 326 28 10 7.8
28 1.4 -4 7.0 4.4 4.0 750 890 266 28 11 7.2
29 10 -4 8.0 4.4 - 11,000 740 183 245 28 10 7.8
30 11 -] 8.0 4.0 - 11,400 624 306 es7 46 8.5 10
31| w12 - 1% 4.0 - }2,2 - 386 - 4 7.6 -
Second- Per square}Run~off in|
Month foot-days Maxinum Minizum MNean mile inches
OCtoberisecscsrecscsresssncscvace 37.6 12 0 1.21 0.0010 0.001
November. .. . 113.8 13 .4 3.79 +0052 -004
December..ccccevees . 105.6 8.5 -5 5.44 .0028 -003
Calendar year 1940. 6,620.9 440 [} 1s8.1 .0166 «21
145.2 16 2.2 4,68 .0040 <005
134.6 10 1.8 4.81 <0041 .004
7,233.1 2,200 4.0 2. . .25
37,664 2,360 624 1,266 1.07 1.20
8,634 544 60 214 «188 .21
9,662 430 201 322 .276 .31
2,775 219 28 89.5 .076 -09
1,078.1 116 7.8 34.8 030 «03
420.2 39 5.4 14.3 .012 .01
Water year 1040-41.... 66,013.2 2,360 0 18 +156 2.10

# Winter diacharge measurement made onm thia day.

a No e-helght reccrd; discharge interpolated.

Note.?gtage-diauhnrga relation affected by ice Nov. 11 to Mar. 51, Backwater from aquatic vege~
tatTon or debris on the control Oct. 1 to Nov. 5, May 1-21, Aug. 23 to Sept. 303 dlacharge computed
mtb”u of three diacharge measurements, gage hsights, weather records, and engineers' and observer’s
notesa.
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Rum River near St. Francis, Minn.

Location.- Water-stage recorder, lat. 45°19'40", long. 93°22'20", in SE% sec. 19, T. 33
.y R. W., 4 miles south of St. Francis and 153 miles upstream from mouth. Datum
of gage 1s 861.12 feet above mean sea level, adjustment of 1912.

Drainsge area.- 1,360 square miles.
Records avallable.- May 1929 to September 1941 (no winter records prior to 1934).

Extremes.- Maximum discharge during year, 4,530 second-feet Apr. 12 (gage helght, 7.89
€et); minimum, 76 second-feet Nov. 12 (gage helght, 2.29 feet).
1929-41: Maximum discharge, 5,550 second-feet May 14, 1938 (gage height, 8.80
feet); minimum, 29 second-feet Aug. 18, 1934 (gage helght, 1.91 feet).

Remarks.- Records good except those for pericds of ice effect, no gage-height record, or
Dackwater from aquatic vegetation, all of which are fair. Flow regulated by Mille Lacs
Lake (occasionally), Ogechle and Onamia Lakes, and several other small lakes above

station.
Discharge, in second-feet, water year October 1940 to September 1941
Day Octe. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 a®s 151 150 130 160 150 420 1,290 1,090 537 299 508
2 a90 163 150 130 160 150 555 1,130 1,130 808 272 549
3 a90 170 140 al30 150 150 656| 1,020| 1,210 476 247 537
4 all0 170 140 2120 150 140 *826 906 [ 1,410 432 231 514
5 alz0 173 150 all0 150 140 1,040 s34 1,650 410 212 736
6 2120 167 150 al00 150 140 | 1,410 770{ 1,870 421 197} 1,130
7 al20 163 150 95 140 140} 2,110 700| 1,920 415 1801 1,260
8 all0 151 150 290 140 140 ¢ 2,820 634 1,780 396 186 1,290
9 2100 154 160 a80 1560 150 | 3,390 573 1,530 355 176 | 1,210
10 2100 160 160 a80 150 150 | 3,960 637 1,330 360 97| 1,130
11 aloo 160 160 a90 150 150 4,340 503§ 1,330 341 204 986
12 all0 95 150 all0 150 160 | 4,440 476 1,450 327 208 882
13 2100 110 130 all0 160 160 | 4,340 426 1,570 304 193 810
14 #97 110 130 8120 160 160 | 3,960 415 1,610 290 193 542
15 92 120 120 al20 160 160 | 3,580 421 1,650 276 208 914
16 88 130 120 2130 160 150 3,010 421] 1,650 272 220 286
17 92 150 130 al30 160 140 | 2,630 405) 1,730 264 220 1,030
18 96 180 120 2120 150 150 | 2.300 3s5) 1,820 272 225 | 1,090
19 92 167 120 al20 150 150 | 2,110 370{ 1,820 264 216 | 1,170
20 o2 #1768 130 140 150 160{ 2,060 360 | 1,690 260 201| 1,210
21 90 186 130 150 150 170 | 2,060 346 | 1,450 247 193 | 1,130
22 90 186 130 150 140 170 2,060 3411 1,210 239 183
23 90 193 #130 150 150 180 | 2,110 327 946 225 176 850
24 90 190 130 #150 150 176 | 2,250 317 778 216 170 738
25 92 190 130 140 140 176 | 2,440 312 678 204 170 648
26 92 180 130 140 140 176 | 2,540 312 641 193 167 579
27 92 170 130 140 140 #183 | 2,440 317 870 186 163 549
25 97 170 130 140 #140 200| 2,110 341 662 183 163 514
29 110 170 130 150 - 220 1,730 360 634 201 173 481
30 126 160 130 150 - 260 | 1,450 514 579 256 188 486
31 138 - 130 150 - 320 - 866 - 327 294 -
Second- Per square|Run-off in
Month foot-days Maxlmum Minimum Mean mile inches
OCLODOT e e cvesvrventacanarsananns 3,120 138 s8 101 0.074 0.09
. 4,795 193 95 160 .118 .13
DECOMDET s s s asersssoasessnaraens 4,240 160 120 137 .101 .12
Calendar year 1940.....0000n0 89, 442 2,630 85 244 .179 2.46
January. 3,865 150 80 125 .092 .11
February 4,200 160 140 150 .110 .11
Marche.... crecsnnns 5,221 320 140 168 124 .14
Aprili.essvecasacansns 71, 146 4,440 420 2,372 1.74 1.94
16,929 1,290 312 6 .401 .46
39,488 1,920 579 1,316 .968 1.08
9,684 537 183 312 .229 .26
6, 331 299 163 204 .150 .17
SeDtemDer e eeetrerrsannessorssae 25,793 1,290 481 860 632 .71
Water year 1940-41l............ 194,812 4,440 80 534 .393 5.32

# Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of record for Elk River near Big Lake.
Note.~ Stage-discharge relation affected by ice Nov. 11-13, Nov. 24 to Jan. 2, Jan. %0 to Mar. 22,
Mar. 28 to Apr. 1. Backwater from aquatic vegetatlion May 30 to June 6, July 11 to Sept. 7; discharge
computed on basis of four dlscharge measurements, gage heights, weather records, and records for Elk

River near Big Lake.
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Lakes in Rum River Basin

Onamia Lake at Onamia, Minn.

Locatlion.- Staff gage, lat. 46°05', long. 93°40', in sec. 31, T. 42 N., R. 26 W., on abut-
Tment of dam at outlet, at Onamia. Datum of gage 1s 1,244.00 feet above mean sea level,
adjustment of 1912.

Records available.- March 1938 to September 1941 (fragmentary).

Extremes.- 1036-41: Maximum gage height observed, 6.22 feet May 12, 1938; minimum ob-
served, 3.39 feet Oct. 26, 1940.

Remarks.- Lake level artificlally regulated by type "C" dam with nine 5-foot bays permit-
TIng a 6-foot control by stop logs. Dam also controls Shakopee Lake. Datum of gage
1s at top of concrete sill of dam.

Cooperation.- Prior to October 1940, gage rpadings furnished by the Minnesota Department
0 onservation, Division of Water Resources and Engineering.

Gage height, in feet, 1939-41

1939 1940 1940 1940 1941
Oct. 6 3.66 Jan. 12 3.66 June 17 3.95 Aug. 30 3.68 Mar. 31 4«25
17 3.86 Mar. 6 3.70 24 3.95 Sept. 2  3.68 Apr. 30
24 3,69 25 3.78 July 1 3.95 9 3.73 May 31 4420
26 3.66 Apr. 5 4.00 3.78 16  3.54 June 30  4.8§0
Nov. 2 3.66 10 4.40 27  3.62 235 3.52 July 31 4,10
16 3.60 16 4.40 hug., 1 3.68 30 3.46 Aug. 31 4.20
28 3.62 May 20 4.28 5 3.68 oet. 31 3.54 Sept.30  4.34
Dec. 22 .60 27  4.18 19  3.66 Nov. 30 3.88
June 8 4.08 26 3.60 Dec. 30  4.00

Note.~- Gage read daily after Oct. 19, 1940, except during winter months; only month-end
reaﬁngs published.

Borden Lake near Garrison, Minn.

Location.- Staff gage, lat. 46°18'25", long. 93°50'0C5", in sec. 11, T. 44 N., R. 28 W.,
on abutment of ¢oncrete dam at outlet, 1 mile west of Mille Lacs Lake into which
Borden Lake discharges and 3% miles north of Garrison. .

Records available.- April 1937 to September 1941 (fragmentary).

Extremes.- 1937-41: Maximum gage helght observed, 3.16 feet May 11, 1938; minimum ob-
served, 1.20 feet Nov. 17, Sept. 27, 1938 and Oct. 18, Nov. 17, 1939.

Remarks.- Lake level artifically regulated by Type "C" dam with four 5-foot bays permit-
TINg a 4-foot control by stop logs. Zero of gage is at top of comcrete sill of dam.
Cooperation.- Prior to September 1940, gage readings furnished by Minnesota Department of

Conservation, Division of Water Resources and Englneering.

Gage helght, in feet, 1939-41

1939 1940 1940 1840 1941
Oct. 13 1.30 Apr. 12 2.44 Avug. 19 1.60 Oct. 20 1.74 May 31 2.38
18 1.20 My 3 2.34 24 1.67 June 30 2.38
Nov. 17 1l.20 11 2.20 Sept.l6 1.68 1941 July 31 1.76
Dec. 22 1.64 24 2.02 30 1.70 Mar. 31 2.12 Auvg. 31 1.96
July 20 1.44 Oct. 10 1.7 Apr. 30 2.76 Sept.30 a2.18

a Interpolated.
Note.- Gage read daily subsequent to Sept. 18, 1940, except during winter months; only
month~end readings published.

Holt Lake near Garrlson, Minn.

Locatlion.- Staff gage, lat. 46°15'10", long. 93°49'35", in sec. 36, T. 44 N., R. 28 W.,
Of abutment of concrete dam at outlet, 0.5 mile southwest of Garrison and 0.5 mile
west of Mille Lacs Lake into which Holt Lake discharges.

Records avallable.- April 1937 to September 1941 {fragmentary).

Extremes - 1937-41: Maximum gage height observed, 3.98 feet Apr. 19, 1941; minimum ob-
served, 2.38 feet Mar. 19, 1940.

Remarks.- Lake level artificially regulated by type "C" dam with two 5-foot bays permit-
TIng a 4-foot control by stop logs. Datum of gage is at top of concrete sill of dam,

Cooperation.- Gage readings prior to April 1941 furnished by Minnesota Department of Con-
servacion, Division of Water Resources and Engineering.

Gage height, in feet, 1940-41

1940 1940 1941 1941
Mar, 19 2.38 Sept. 9 2.82 Apr., 13  3.90 July 31 2.92
June 5 3.00 30 2.86 30 3.44 Aug. 31  3.10
July 20 2.72 Oct. 31 3.12 May 31 3.06 Sept.30 2.86
Aug. 19 2.68 Nov., 23 3.20 June 30 3.00

Note.- Gage read daily subsequent to Sept. 15, 1940, except during winter
months; only month-end readings published.

Green Lake near Princeton, Minn.

Location.- Staff gage, lat. 45°34', long. 93°25', in sec. 35, T. 36 N., R. 25 W., 10
ml{les east of Princeton.

Records avallable.- June 1937 to September 1941 (fragmentary).

Extremes.- 1937-41: Water surface was above gage helght 6.0 feet (top of gage) May 12,
21, 1538; minimum observed, 3.50 feet Oct. 19, 1938.

Remarks.- Stage of lake regulated by type "C" dam with three 5-foot bays permitting a
-Toot control by stop logs. Datum of gage is at top of concrete sill of dam.
Cooperation.- Gage readings prior to October 1940 furnished by Minnesota Department of

'_g'o'n's_ervafion, Division of Water Resources and Engineering.
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Lakes in Rum River Basin

Gage height, In feet, of Green Lake near Princeton, Minn., 1939-41

1939 1940 1940 1941 1941
Oct. 3 3.76 Jan, 20 3.04 July 24 3.76 Jan. 31 3.92 July 31 4.10
S 3.90 Feb. 11  3.90 Aug. 30 3.96 Feb. 28 3.92 Aug. 31 4.10
Nov. 4 3.92 Mar. 26 3.92 Sept.26 3.88 Mar. 31  3.98 Sept.30 .
290  3.90 Apr. 27 4.18 Oct. 31 3.90 Apr. 30 4.96
Dec. 18 3.90 May 28 3.96 Nov. 30 4.00 ¥ay 31 4.10
June 28  3.90 Dec. 31 3.97 June 30 4.34

Note.- Readings other than those shown above were made during 1939-40. Gage read dally
subsequent to Oct. 20, 1940; only month-end readings published.

Lower Stanchfield Lake near Dalbo, Minn.
(Formerly published as Lower Stanchfield Lake near Princeton, Minn.)

Locatlion.- Staff gage, lat. 45°39', long, 93°28', in sec. 33, T. 37 N., R. 25 W., on
abuument 0f concrete dam at outlet, 3% miles southwest of Dalbo. ' ’

Records avallable.- January 1939 to September 1941 (fragmentary).

Xtremes, - ~4T: Maximum gage height observed, 3.98 feet Mar. 29, 1939; minimum ob-
erved, 1.68 feet Sept. 14, 16, 1940,

Remarks.- Lake level artificially regulated by concrete culvert and dam with two 5-foot
Sgi"gnpg?nétting a 4-foot control by stop logs. Datum of gage is at top of concrete
a) am.

Cooperation.- Prior to October 1940, gage readings furnished by Minnesota Department of
gonse‘rvafion, Division of Water Resources and Engineering.

Gage height, in feet, 19359-40

1939 1940 1940 1941
Oct. 31 al.Sl Mar. 26 2.24 Oct. S1 2.80 Mar. 31 2.56
Nov. 30 2.12 Apr. 30 22.78 Nov. 30 2.78 Apr. 30 3.10
Dec. 12 2.08 May 31 a2.82 Dec. 28 2.56 May 31 3.00
June 25 2.14 June 30 2.96
1940 July 31 al.69 1541 July 31 2.84
Jan. 21 2.24 Aug. 30 1.90 Jan. 25 2.48 Aug. 31 3.18
Feb. 11 2.24 Sept.30 al.79 Feb. 22 2.46 Sept.30 a2.94

a Interpolated.
Note,- Gage read dally after Oct. 20, 1940, except during winter monthe;
only month-end readings published.

MINNEHAHA CREEK BASIN
Lake Minnetonka at Exceleior, Minn.

Location.- Water-stage recorder, lat. 44°54'25", long. 93°33'30", in sec..26, T. 117 N.,
. 23 W., on highway bridge at Excelslior. Datum of gage is $20.00 feet above mean sea
level, adjustment of 1912.

Records available.- June 1938 to September 1941 (fragmentary).

EXtremes .- 1030-40: Maximum gage helght recorded during year, 6.06 feet June 24; mini-
mum, 4.89 feet Dec. 14-17.

1940-41: Maximum gagé height recorded during year, 8.02 feet June 27, 30, July 1;
. et Oct. 26-28.
mmigléug:ﬁ:s?{a)fﬁmym ggge helght, that of June 27, 30, July 1, 1941; mintmum, 3.68
teet Dec. 21, 1938 to Jan. 3, 1939.
Cooperation.- Gage readings furnished by Mimnesota Conservation Department, Division of
_E'Et'ﬁ_m°urces and Engineering.

Month-end gage height, in feet, 1939-41

1939 1940 1940 1941
Oct. 31 5.02 Mar. 31 5.50 Oct. 31 5.66 Mar. 31 6.74
Nov. 30  4.92 Apr. 30 5.79 Nov. 30 6.02 Apr. 30 7.54
Dec. 31 4.96 May 31 5.75 Dec, 31 6.21 May 31 .7.72
June 30 5.99 June 30 S.02
1940 July 31 5.78 1941 July 31 7.72
Jan. 31 5.04 Aug. 31 5.93 Jan. 31 6.33 Aug. 31 7.52
Feb. 28 5.19 Sept.30 5.66 Feb. 28 6.48 Sept.30 7.42
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Little Minnesota River near Peever, 8. Dak.

Location.-~ Water-stage recorder, lat. 45°36'05", long. 96°52'18", in SW} sec. 13, T. 125

" N., R. 50 W., 3% miles upstream from proposed Lake Traverse diversion, 5.3 miies north-
east of Peever, S. Dak., 7% miles downstream from Jorgenson River, and S miles upstream
from Blg Stone Lake.

Drainage area.- 350 square miles.

Records avallable.- October 1939 tc September 1941. April 1937 to September 1939 at site
A¥ mI1es downstream (miscellaneous discharge measurements only).

Extremes.~ Maximum discharge during year, 714 second-feet, June 23 (gage height, 5.72
eet);minimum, 0.1 second-feet on several days.
1939~41; Maximum discharge, that of June 23, 1941; no flow at times during 1939-40.

Remarks.- Records good except those below 2 second-feet, and those for periods of ice
effect, backwater from debris, or no gage-height record, which are fair.

Discharge, in sacond-faet, water year ( 1940 to ber 1941
Day| Oct. Nov. Dec. Jan. Feb. HMar. Apr. May Juns July Aug. Sept.
1 0.4 1.4 0.1 0.3 #0.5 0.6 150 37 4,0 74 2.7 41
2 .4 1.0 -1 .3 5 .6 112 37 4.2 62 3.0 24
3 -4 .9 .1 3 5 N #107 35 4.4 54 2.6 12
4 4 1.0 .1 3 .6 .4 s6 34 3.6 47 30 s.0
5 .4 1.1 .1 .2 6 .4 68 34 3.2 42 36 5.7
[3 .5 .9 .1 .3 .5 ] 62 32 3.0 36 32 4.0
7 .5 .8 .1 .3 .6 .6 62 29 5.0 32 14 3.2
8 .6 .8 .2 .3 .5 #1.7 €5 29 2.7 29 8.9 3.0
9 8 s 2 .3 .5 19 94| 24 2.9| 28 6.2 2.6
10 ] 1.0 .1 3 .6 28 96 22 3.2 §:0 2,1
1 "8 .8 .1 .3 5 36 82 4“4 4.0 1.7
12 7 .6 .1 .4 .6 38 18 266 v 3.2 1.6
13 8 .6 .1 .4 6 32 141 16 187 14 2.6 1.4
M4 «6 6 .2 .4 5| #34 96 14 278 14 2.3 2.5
16 .6 .6 .2 .4 .6 28 12 14 216 14 2.1 5.2
16 ] -6 .2 -4 .5 22 o7 12 160 12 1.8 15
17 .6 .6 .2 .4 .6 19 72 9.4| 101 12 1.7 11
18 «6 .6 .2 4 .6 18 66 8.9 72 9.4 1.6 6.8
19 6 7 #.3 .3 4 18 7.4 55 7.4 1.2 4.6
20 .6 .8 .3 4 .3 19 189 7.1 43 6.2 1.0 3.6
21 ] 8 2 .4 .2 17 136 6.2 44 5.3 1.0 2.9
22 .8 .8 .4 .1 26 114 5.2| 189 4.6 .8 .8
] .6 4 ] K] .1 30 e7 4.4| 642 3.8 .7 .2
24 .8 N .3 o4 1 28 70 3.6 540 5.2 .8 e.3
25 .8 .8 3 .4 .1 40 60 3.2| 338 2.9 - 1.8
26 .6 .3 3 .4 .2 50 54 3.0| 222 e.2 B}
27 6 .2 .3 .4 .4 60 47 2.9| 176 1.7 :g .t
28 7 .2 .6 .4 .5 70 44 3.0 121 8.y P
29 1.0 .1 .4 .4 - 100 39 3.3 96 10 €0 1.4
20 .8 .1 .3 .5 -~ | %100 36 3.6 e3 4.8 19 1.5
5 1.6 - .3 .5 - 160 - 4.2 - 2.7 29 -
Second~ Par Run-of £
Month Maximm | Mindamum Mean | square
foot-days mile Aore-feet
O0tODOr..ccvcenrarsncsesonnmn 19,0 1.6 0.4 0.61 [0.0017 38
November. RPN 19.4 1.4 .1 .66 | 0019 38
DOCEmDOT. e ers vrneseerecsoony 6.6 .6 .1 «21| .00 15
Oslendar yoar 1940 .c.ceses. 3,461.1 300 0 9.46{ .087 6,870
JUMArY.cceccsossascrccssccns 11.2 5 -2 36| +0010 22
Pebruary. 12.0 6 a ‘as| ‘o0 24
997.4 160 o4 32.2 | 092 1,980
2,618 189 36 7.3 | .249 6,190
482.4 37 2.9 16.6 | .046 987
3,901.2 642 2.7 130 .37 7,740
593.9 74 1.7 19.2 | .066 1,180
Augus . 223.6 36 -6 7.21] .021 443
September..cceeresosss 177.3 41 1.4 5.91] .017 362
Water yoear 1940-41........0 9,061.9 642 el 24.8 | .07 .96 17,980

nPa::cdischam.- June 12 {2 s.m.) 373 sec.-ft.; June 14 (2 a.m.) 303 sec.~ft.; June 23 {3 p.m.)

#* Winter discharge measurement made on this day. .
HNote. - Snie-diamrge relation affected by 1ce Nov. 11 to Apr. 1. Backwater from debris Oct.
5-29,"Bept. 4-30; discharge computed on basis of three disoharge measurements, gage heights, weather

recoras, and anglneera' and observer's notes.

509347 0 - 43 - 10
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Minnesota River at Ortonville, Minn.

Location.- Water-stage recorder, lat. 45°17'45", long. 96°26'40", in NWi sec. 16, T.

7, R. 46 W., 100 feet upstream from bridge on U. S. Highway 12, 1,000 feet below
concrete dam at outlet of Big Stone Lake, and half a mile southwest of Ortonville.
Datum of gage 1s 956.38 feet above mean sea level, levels by Corps of Engineers, U. S.
Ammy.

Drainage area.- 1,080 square miles.
Records avallable.- February 1938 to September 1941.
Extremes.- Maximum daily discharge during year, 50 second-feet July 1; maximum gage
e1ght, 3.27 feet July 28, affected by backwater from aquatic growth; no flow Dec. 13.
T928-41: Maximum discharge observed, 385 second-feet, Mar. 30, 1939 (gage height,
4.10 feet, site and datum then In use); no flow Dec. 13, 1940.

Remarks.- Records good except those for periods of ice effect or below 3 second-feet,
WHICH are poor. Flow completely regulated by Big Stone Lake (see p. 154).

Discharge, in second-feet, water year October 1940 to September 1941

Day{ Oct. YNov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 5.2 5.5 0.5 0.2 12 0.1 0.6 1.3 0.6 50 24 17
2 6.2 5.5 4 .2 9.0 .2 1.3 1.3 .6 44 24 17
3 4.8 5.2 .2 .2 7.6 .2 1.1 1.5 6 42 24 17
4 4.1 5.5 .4 W1 6.0 .3 1.2 1.6 5 42 26 17
5 5.8 5.8 .4 .1 5.0 .3 1.1 1.7 7 40 24 1s
6 5.8 5.2 4 .2 3.4 3 N 1.7 1.0 40 24 16
7 5.e 5.2 4 .4 2.8 .3 1.2 3.8 2.6 40 24 16
8 5.8 4.5 4 .5 3.0 2.6 1.6 1.1 7 386 26 16
9 6.5 5.2 .4 1.9 3.0 7.0 1.3 7 N4 40 26 15

10 5.8 6.5 -4 3.6 3.0 4.8 1.1 7 7 40 26 15
11 5.8 1.1 .4 &.0 2.6 £.8 1.1 -8 1.0 38 28 15
12 5.8 1.1 vl 12 1.3 1.6 1.9 & 1.7 32 26 15
13 5.8 1.8 v 5.8 7 2.8 .5 2.1 32 26 15
14 5.8 1.3 2 18 2.6 & 1.7 6 1.5 32 24 16
15 b 1.8 -8 k\g 1.9 .8 1.0 +& 1.0 32 24 15
18 6.2 1.9 .2 16 1.0 3 1.0 -6 .9 30 24 16
17 5.6 2.8 .1 14 «5 .3 1.2 -3 1.1 32 22 15
18 5.8 5.8 «1 22 1.0 .3 1.6 .4 1.3 32 22 14
19 6.8 5.8 *.2 24 1.7 3 2.8 .6 1.6 2s 20 14
20 5.6 1.0 -2 22 3.2 .3 1.3 -6 1.9 26 20 15
21 4.8 1.8 .2 20 4.0 .4 1.0 5 2.2 28 19 16
22 4.8 -8 o3 20 4.8 .5 1.0 .5 1.9 28 19 15
23 8.8 1] 3 19 4.8 7 .9 -5 2.0 28 19 14
g4 4.8 N E-] 18 9.5 1.0 .9 .4 2.2 26 19 15
26 2.8 3 .3 18 9.5 2.1 .9 -4 2.4 26 19 13
26 3.2 5 "3 18 1.7 1.7 1.0 -5 20 26 18 12
27 2.3 #.8 3 18 .1 1.1 1.1 1.0 24 28 18 12
28 3.2 -5 .3 18 .1 1.6 1.2 9 22 36 18 11
20 5.5 .5 3 17 - #1.3 1.2 .9 30 36 18 10
30 5.5 5 <3 16 - .9 1.3 1.0 46 30 18 10
31 5.8 - .2 *#14 - .8 - 1.0 - 24 18 -
Second- Run-off in

Honth foot-days Maximum Minimum Mean acre-feet

157.6 5.8 2.3 5.08 313

79.5 6.5 5 2.65 158

S.7 .5 .28 1

Calendar year 1940 «..veeenruvecsesaranns 12,187.0 219 0 33.3 24,170
370.4 24 W1 11.9 736

108.2 12 .1 3.86 216

35.3 7.0 o1 1.14 70

Aprilececianas 38.0 2.8 6 1.27 75
MaYeoeroaos. 28.3 3.8 .4 .91 56
JuUn€ecsacone 175.5 46 .5 5.85 348
Julyecaanns 1,046 50 24 33.7 2,075
August... ceersseas 687 28 18 22.2 1,363
Beptember.scscacrasncacsosrarvasoscesaanne 441 18 10 14.7 875
Water year 194041 .i.vuniecnnnccenrannns 3,175.5 50 0 8.70 6,300

# Winter discharge measurement made on this day.

Notc.~ Stage-discharge relation affected by ice Nov. 11-20, Dec. 14 to Feb. 26, Mar. 8-22. Back-
water from aquatic vegetation Oct. 1 to Nov. 10, June 20 to Sept. 17; discharge computed on basis
of six discharge measurements, gage helights, and engineers' notes.
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Minnesota River at Montevideo, Minn.

Location.- Water-stage recorder and concrete control, lat. 44°58', long. 95°43', in sec.

. 117 N., R. 40 W., at bridge on U. S. Highway 212, across river from Montevideo

a.nd 500 feet downstream from Chippewa River. Datum of gage is 910.87 feet above mean
sea level, adjustment of 1912.

Drainage area.- 6,090 square miles.

s

Records available.- July 1909 to September 1941.

Average discharge.- 32 years, 447 second-feet.

Extremes - Maximum discharge during year, 1,240 second-feet Apr. 23, May 1; maximum gage
, 7.57 feet, Mar. 28, affected by ice; minimum, 28 second-feet Oct. 5, 6 {gage
holent, 2.13 foot).

1909-41: Maximum discharge, 22,000 second-feet June 25, 1919 (gage height, about
18.85 feet, from floodmarks), computed from cross-section area and floodmarks by A. F.
Megsi*, consulting engineer, mnneapolis Minn.; no flow for several days in 1933, 1934,
and 1938.

Remarks.- Records excellent except those for periods of ice effect, which are good, and
056 for period of no gage-height record, which are fair. Flow regulated by Lac qui
Parle and' Big Stone and several smaller lakes above gage.

Rating table, water year 1940-41, except periods of ice effect {gage height,
in feet, and dlscharge, in second-feet)

2.1 25 3.6 251 6.0 T3
2.2 36 4.0 338 7.0 1,060
2.4 65 4.5 436 7.6 1,240
2.6 104 5.0 539
3.0 185 5.5 648

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 30 45 38 42 110 650 1,210 244 366 60 57
2 32 39 34 34 42 110 645 1,210 244 376 60 56
-1 33 39 32 42 110 671 1,210 210 376 63 56
4 32 39 34 30 42 #110 #671 1,180 194 376 3 87
6 28 37 38 32 42 110 671 1,180 188 376 62 55
[:] 29 36 38 36 38 110 a7l 1,180 184 376 60 65
7 29 36 40 38 34 110 648 1,180 188 366 57 59
8 34 41 38 38 110 626 1,150 186 376 57 62
] 35 40 38 40 120 626 1,120 186 367 57 63

10 34 40 38 40 130 626 1,120 188 348 57 62

11 33 40 38 40 130 604| 1,090 161 328 57 60

12 32 40 38 40 140 582| 1,060 132 319 56 59

13 32 3 38 38 180 604 720 143 319 56 59

14 32 34 38 38 190 582 582 134 292 59 63

15 32 34 38 36 190 539 560 183 274 59 63

836
16 33 #36 33 42 190 626 560 180 274 57 62
17 41 34 36 80 #180 871 539 186 274 57 60

18 37 34 34 180 800 560 139 274 L2 59

19 33 36 34 } 110 180 1,030 539 132 274 87 59

20 32 36 34 190 1,150 560 149 266 59 87

21 32 36 34 110 190 1,150 560 210 266 59| 56

22 32 36 34 110 200 1,120 539 251 266 59 56

23 32(/ 38 34 110 200{ 1,210 508 292 268 59 87

24 32 #36 38 34 110 190| 1,210 466 300 258 59 59

25 32 36 38 36 110 190 1,180 274 251 196 59 59

26 32 36 38 34 110 220 1,180 244 310 169 60 57

27 33 36 38 38 110 280 1,180 244 348 120 60 87

28 44 36 38 38 110 420 1,150 266 310 104 58 &7

29 48 34 38 #40 - 600 1,150 283 366 80 60 54

30 39 34 38 42 - 650 1,120 266 338 66 60 45

31 49 - 38 42 - #650 - 258 - 62 59 -

Per Run-off
Second~
Month Maximum | Minimum Mean square
foot-days mils | Inches | Acre-feet
1,058 49 28 34.1 - - 2,100
1,095 46 - 36.5 - - 2,170
December.,cuieicecccccvaccasns 1,148 41 34 37.0 - - 2,280
Calender year 1940.c.ses.a. 76,648 2,220 - 209 0.034 0.47 152,000
JBIUATY .o o eevsesasorraossnnse 1,126 42 30 36.5 - - 2,230
1,924 110 34 68.7 - - 3,820
6,670 650 110 215 - - 13,230
26,346 1,210 539 845 - - 50,270
22,418 1,210 244 723 - - 44,470
6,516 566 132 217 - - 12,520
8, 431 376 62 272 - - 16,720
1,823 63 55 58.8 - - 3,620

SEPLEMDOT s+ asrnnsrnannrennnns 1,736 63 45 67.9 - - 3,440

Water year 1840-4)........4 79,291 1,210 28 217 .036 .48 167,300
# Winter discharge measurement made on this day. -

a No gege-helght recerd; discharge interpolated.
Note.~ Stage-discharge relation affected by ice Nov. 29 to Dec. 7, Dec. 14 to Apr. 1,
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Minnesota River at Judson, Minn.

Location.- Chain gage, lat. 44°12', long. 94°ll', in sec. 33, T. 109 N., R. 28 W., on
bridge three-quarters of a mile north of Judson and 11 miles upstream from Blue Earth
River. Datum of gage is 700.00 feet above mean sea level, datum of 1912,

Drainage area.- 11,100 square miles.
Records avallable.~ June 1938 to September 1941.

Extremes.~ Maximum discharge observed during year, 4,690 second-
— gage height, 73.96 feet (affected by debris), Apr. 5.
ings; minimum discharge observed, 70 second-feet Oct. 26 (gage height, 61.95 feet).
1938-41: Maximum discharge observed, that of Apr. 25, 1941; minimum daily dis-
charge, 17 second-feet Jan. 25-27,

1940.

"y

feet Apr. 25; maximum

from graph based on gage read-

Remarks.- Records good except those for periods of ice effect, no gage-height record, or
ackwater from debris, which are falr. Gage read on

ce dally.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Deec., Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 80 114 100 140 130 150 4,100 2,920 1,940 1,090 330 134
2 76 118 110 130 130 160 | #4,300| 2,700 | 3,140| 1,060 365 126
3 7 18 110 130 130 170 | 4,500 2,620 3,140| 1,0R0 350 119
4 79 118 120 110 120 160 4,500 2,300} 2,920 985 380 116
[3 71 129 120 100 120 1s0| 4.,500| 2,100 2,520 950 410 116
6 79 135 120 120 120 160| 4,400| 2,020| 2,380 1,020 472 123
7 89 131 130 130 120 170] 4,200| 1,860 | 2,140| 1,230 410 123
8 s7 127 130 130 110 1s0| 4,000| 1,800| 1,860| 1,300 365 127
9 77 118 130 130 110 90| 3,700| 1,860| 1,500| 1,230 335 134

10 76 118 130 120 120 220 3,300 1,710 1,440 1,260 306 132
11 771 al20 130 120 120 260| 3,100| 1,630| 1,370| 1,260 197 130
12 74{ al00 130 120 120 300| 2,900| 1,630 | 1,900| 1,230 264 121
13 74 a90| #120 120 140 420! 2,800| 1,590| 2,300| 1,120 292 121
12 73 as5 110 120 140 so0| 2,700 1,370| 2,560 | 1,090 264 144
16 73 290 110 120 130 s50| 2,660 | 1,670 2,740 1,020 210 130
16 74 a9s 110 120 140 950 | 2,520} 2,220] 2,830 950 184 136
17 74 100 110 110 130| 1,000| 2,560} 3,010| 2,830| 1,020 184 144
8 74 110 110 110 120 2,600 3,340 2,700 1,090 171 144
19 74 #110 110 100 120{ 1,000| 2,700} 2,830 2,380 1,060 171 144
20 74 120 110 110 130} 1,200 2,920} 2,180} 2,060 171 146
21 74 120 110 120 130| 1,400{ 3,340| 1,s20] 1,780 %5 17 139
22 74 130 120 120 140| 1,600] 3,790| 1,440/ 1,560 810 158 139
23 77 120 120 120 l40] 1.e00] 4,190| 1,230| 1,370 740 156 125
o4 76 120 130 120 40| 2,000 4,390| 1,090| 1,300 670 148 114
26 71 120 130 *120 130} 2,200] 4,640 1,080 1,260 600 148 123
26 g74 120 130 12 140| 2,400] 4,540| 1,060| 1,230 600 158 112
o7 114 110 130 120 #140| z,e00] 4,200] 1,020| 1,200 568 156 110

28 146 100 130 120 140 2,800} 3,990 950 1,160 536 148 allo

29 146 100 130 120 - | #3,000| 3,640 950 1,090 504 134 112

30 133 95 130 120 - 3,400| 3,200| 1,060} 1,090 472 136 132

31 127 - 130 130 - 3,800 - 1,340 - 410 132 -

o Per Run-off
Month footodays | Maxtmm | Mintmm | Meen | s
mile | Inches | Acre-feet

OCtODOrcvecaerenranrsnernrone 2,644 146 71 85.3] 0,0077| 0©.009 5,240

November........ 3,379 135 113 .010 .01 6,700

DOCembOr . svensosoeecneronnsas 3,740 130 100 121 .011 .01 7,420

Calendar year 1940...000.00 139,859 3,460 17 382 +046 .45 277,400
3,720 140 100 120 .011 .01 7,380

3,600 140 110 129 .012 .01 7,140

36,270 3,800 160 1,170 .11 .12 71,940

108,960 4,640 2,620 3,632 .327 .37 216,100

56,380 3,340 950 | 1,819 .164 .19 111,800

59,780 3,140 1,090| 1,993 .150 .20 118,600

28,620 1,300 410 923 .083 .10 56,770

7,626 472 132 243 022 .03 14,930

3,825 146 110 128 .012 .01 7,690

Water year 1940-41s.cessess 318,444 4,640 71 872 079 | 1.07 631,600

# Winter discharge measurement made on this day.
a No gage-height record; discharge computed on

by stations,

Note.- Stege-discharge relation affected by ice Nov. 17 to Mar. 30.
at?e.ctod by debris on control Mar. 31 to Apr. 14; dlscharge computed on basis of five dlscharge
megsurements, gage helghts, and weather records.

;;ha basis of weather records and records for near-

Btage-dlscharge relation af-



MINNESOTA RIVER BASIN 139
Minnesota River at Mankato, Minn.

Location.- water—stage recorder, lat. 44°11', long. 94°00', in sec. 7, T. 108 N., R.
., &t Maln Street Bridge in Mankato, % miles downstream from Blue Earth River.
Datum of gage 1s 747.92 feet above mean sea level, datum of 1929.

Dralnage area.- 14,800 square miles (revised).

Records avallable.- March 1922 to September 1941. May 1903 to October 1921 at site
& mileS upstream from present site and 1,000 feet downstream from Blue Earth
ver.,

Average discharge.- 38 years, 2,127 second-feet.

Extremea. Maximum discharge during year, 11,400 second-feet Mar. 31 (gage height, 14.79
5 minimm, 117 second-feet Oct. és, 28 (gage helght, 1.82 feet §
1003-41: Maximm discharge, 43,800 second-feet June 26, 1908 (gage height, 21.2
feet, site and datum then in use); minimum, 26 second-feet Aug. 4, 19
Magh}nmsmge known, about 27 Ieet in 1881, original site (discharge, about 65,000
second-fee

Remarks.- Records excellent except those for periods of ice effect, which are good.
urrial fluctuation from power plant on Blue Earth River.

Discharge, in second-feet, water year October 1940 to 1941

¥
g
f
B
g
§

Apr. May June July Aug. Sept.

179 273 600| 1,000 402 380 10,600 5,000 4,040{ 2,860 720 181
224 276 380 750 306 3s0| 9,500 4,680| 5,330| 2,780 656 234
211 286 650 650 296 440| 9,000 4,520( 5,330( 3,090 616 174
211 374 700 800 374 380| 9,000| 4,040 4,840| 2,780 708 181
o7 561 700| 1,200 314 480| 9,500| 3,800| 4,360 2,400 810 2

211 566 700 | 1,200 380 550| 9,500 3,480| 3,960 2,170 5 242

2,400| 7,020| 2,780 2,240 2,320 580 264
184 308 580 700 454 | #3,400| 6,650 2,538 2,630 | ‘%,480 544 197

BERERE Bowmaoa omuwe
0
I
far
()
3
K
P
©
o
]
-3
0
@
3

16 211 160 600 650 380| s,s00| 5,580| 2,630| 7,500( 1,800 312 680
17 156 255 550 550 420| 5,500/ 5,670 3,480| 7,500 1,830 282 598
18 197 209 526 500 700| 5,000| 5,420| 4,040| 6,920| 1,940 229 623
19 137 526 484 500 950 | 4,800 65,160{ 3,640 6,020 1,090 290 838
20 199 4185 425 500 700 5,000 6,020 2,940| 5,080| 1,830 290 1,760
21 136 #6840 356 500 600| s5,000| 7,020| 2,480| 4,360/ 1,680 270 1,940
22 204 348 500 440 5,500| %7,800| 2,100} 3,880 1,620 21| 1,540
23 211 1,190 348 460 440} 6,000| 8,550 1,800( 3,400 1,370 280 1,090
202( 1,300 448 420 440 6,000| 9,030! 1,620( 3,090 1,300 254 682
26 12¢| 1,550 514 *380 #440| 6,000| 8,790| 1,440( 2,780| 1,260 221 880
26 124} 1,630 496 380 440 | #6,000 e,000| 1,440| 2,630 1,230 287 852
27 185| 1,160 712 320 440 ,000| 7,500| 1,480 2,710 1,160 280 649
137 1, 646 340 440! 7,000| 6,650| 1,440 2,320| 1,090 284 656
20 279 76 8565 480 - | #7,770] 6,200| 1,480| 2,710 270 662
30 303 70| 1,100 538 - 9,050 5,500 1,870| 2,940 880 270 688

31 286 - 386 - 11,200 - 2,320 - 831 245 -

Per Run-off
Seocond-
Month t-days Meximum | Minizum Hean q

oo mile | Inches | Aore-feet
5,914 303 124 191} 0.013 0.01 11,730
17,887 1,630 158 596 .040 .04 35,480
DecOmMbOr.ccccisrscccsasnsonas 18,826 1,100 348 807 .041 .05 37,340
Oslendar year 1940.c..cccees 238,776 3,770 42 652 .044 +59 473,600
19,203 1,200 320 619 .042 .05 38,090

12,506 960 286 447 +030 .03 24,810

130,680 11,200 380 4,215 285 .33 259,200

221,300 10,800 5,180 7377 +408 .56 438,900

85,868 5,000 1,440 2,770 .187 22 170,300
127,930 7,500 2,240 4,264 .288 .32 253,700

58,471 50! 1 1,886 2127 .15 116,000
»45 810 221 434 .02¢ .03 26,690

Septemder...... 18,229 1,940 174 608 «041 05 36,160
Water year 1940-41. 730,261 11,200 124 2,001 .135 1.84| 1,448,000

Puk discharge.- Mar. 31 (3:30 p.m.) 11,400 sec.-ft.; Apr. 24 (11145 p.m.) 9,150 sec.-ft.;
® 18 (10 a.m. t0 1 p.m.) 7,800 sec.-ft.
' wmtor discharge meéasurement made on this day.
Note.- Stage-discharge relation affected by 1ce Nov. 12, Nov. 23 to Dec. 8, Dec. 15—17, Dec. 30
to Jen., 29, Feb. 13 to Mar. 28, C e -
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Minnesota River near Carver, Minn.

Location.- Water-stage recorder, lat. 44°44', long. 93°38', 1n sec. 31, T. 115 N., R.
., 3 miles south of Carver and 37 miles upstream from mouth. Datum of gage 1s
690.00 feet above mean sea level, adjustment of 1912. Auxlliary wire-welght gage,
lat. 44°48'00", long 93°31'40", in NEf sec. 1, T. 115 N., R. 23 W., in Shakopee,
1% r{étngs downstream. Datum of gage 1s 684.40 feet above mean sea level, adjustment
o .

Dralnage area.- 16,100 square miles.

Records available.- September 1934 to September 1941.

Extremes.- Maximum daily discharge during year 12,300 second-feet Apr. 14; maximum
gagg Eei%;r)lt, 17.56 feet Apr. 6, 7; minimum, 146 second-feet Nov. 12 (gage helght,

.77 teet).
1934-41: Maximum discharge, 23,200 second-feet Mar. 25, 1936; maximum gage

height, 22.43 feet Mar. 26, 1936; minimum discharge, 104 second-feet Jan. 23, 1935;
minimum gage helght, 2.66 feet Nov. 22, 1935.

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

Discharge, in second-feet, water year October 1940 to Sep 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 349 413 650 1,100 550 650| 12,200| 8,090{ 4,250/ 3,660| 1,070 442
2 300 413 600| 1,200 500 660 12,200| 6,840| 4,250| 3,580 1,010 419
3 300 398 550 1,200 500 s00| 12,200 6,160f 5,140 3,330 92 376
4 331 391 650 1,100 460 480! 12,300| 5,700f §5,800| 3,370 932 442
8 337 406 750 950 420 480 |#12,300| 6,260 5,820| 3,340 910 434
6 331 143 900 $60 460 so0| 12,300| 6,420| 5,420 3,120 921 376
7 331 573 950| ¥,200 460 600| 12,200{ 4,5630| 6,050| 2,870 932 383
8 331 582 950| 1,400 440 550 12,000| 4,120| 4,620 2,690 932 426
° 294 545 900| 1,100 460 700! 11,600 53,8307 4,140 2,590 893 458
10 278 573 900| 1,000 s60| 1,200} 11,300| 3,690| 3,700| 2,900 833 406
11 306 699 850 950 440| 1,800} 10,700| 3,530| 3,510| 2,960 791 419
12 324 208| ¢ 800 950 420| =2,s00{ 9,910 3,300| 3,820| 2,940 751 126
13 318 242 750 900 480| 3,600 9,200| 3,120| 4,660 2,740 722 376
14 294 306 650 900 600 4,200| 8,730 3,020| 5,380 =£,620 704 473
15 294 427 600 900 00| 5,000| 8,280 2,920 6,020 2,590 658 624
273 405 650 900 650{ 5,500{ 7,700| 2,900| 6,670| £,430 650 616
is 278 349 650 860 §60| 5,500 7,260] 2,900! 7,180 2,320 5938 590
18 306 337 650 800 0| 5,500 7» 160| 3,180| 7,540 2,230 566 641
10 284 391 650 700 s00| 5,000 7-110[ 3,690/ 7,680 2,260 522 675
Zo0 284 484 600 700 600| 4,g00] 7,210| 3,910[ 7,400} 2,180 481 684
21 268 679 600 600 950| #4,400( 7,300/ 3,610 6,490} 2,100 497| 1,040
22 278 794 600 600 950/ 4,p00| 7,620{ 3,120( 5,500 2,060 497 1,720
23 268 *883 550 60 50| 5,500{ 8,080 ,880| 4,780/ 1,970 489| 1,800
24 273| 1,000 650 600| =700| 5,500 8,430{ <£,410| 4,220{ 1,840 450| 1,440
26 300( #1,300 500 55! 600| 6, 8,810{ 2,170| 3,750{ 1,670 497| 1,050
26 300 1,600 560 550 600( 6,600 9,110{ 1,990 3,410 1,560 473 833
27 268 1,700 650|  ®#550 650/ 7,500 9,290 1,840 3,690 1,480 419 910
28 247| 1,600 *700 560 560| =8,000( 9,220{ 1,890 3,730 1,420 450 854
29 343| 1,000 750 500 - | 10,000| 8,890| 2,690| 3,290] 1,330 458 751
30 318 75 860 460 - | 11,800 8,310 3,420 3,450 1,230 458 760

31 349 - 900 460 - | 12,100 - 4,050 - 1,130 458 -

Second- Per Run-off
Month Maximnm | Minlmm Mean

foot-days mile | Inches | Acre-feet

06LODEP.  eerurenronsosersanes 9,356 349 247 302 | 0.019 0.02 18,560

NOVember. .c.reenenans .. 19,790 1,700 208 660 .041 .05 39,260

DOOOMDOr . v vvrrrerrrasnananan 21,860 950 500 705 .044 .05 43,340

Calendar year 1940 «c.e..... 283,473 3,560 85 775 .048 .66 562,300

25,670 1,400 460 828 .061 .06 50,920

15,700 950 420 561 .035 .04 31,140

151,010 12,100 480 4,262 .264 .30 261,400

298, 890 12,300 7,110 9,630 .698 .67 | 573,000

116,180 8,090 1,840 3,748 .233 .27 230,400

150,360 7,680 3,290 5,012 311 .36 | 298,200

74,800 3,660 1,130 2,413 .150 .17 | 148,400

20,938 1,070 419 675 .042 .05 41,530

September...cccevcavrcscccias 20,843 1,800 376 695 .043 .05 41,340

Water year 1940-41......... 896,186 12,300 208 2,455 .162 [ 2.08 |1,777,000

# Winter dlscharge measurement made on thls day.

Note,- Stage-discharge relatlon affected by ice Nov. 24 to Mar. 29. Diacharge Mar. 11 to July 24,
Sept. 25 computed by using fall as determined from graph based on once-daily readings of auxiliary
staff gage as a factor.
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Whetstone River near Big Stone City, S. Dak.

Location.- Water-stage recorder, lat. 45°17', long. 96°29', in sec. 18, T. 121 N., R. 46
Ty miles west of Big Stone City and 2 miles upstream from Big Stone Lake. Datum
of gage 1s 996.96 feet above mean sea level, adjustment of 1912,

Dralnage area.- 389 square miles.
Records avallable,- March 1910 to November 1912 (at site 2 miles downstream) and March

1031 To September 1941 in reports of Geological Survey. April 1899 to May 1504 and
Marcn 1910 to November 1912 (at site 2 miles downstream) in publication of State
Drainage Commission of Minnesota entitled, "Report of Water Resources Investigations
of Minnesota" for 1909-12. Records incomplete for some winters.
Extremes.- Maximum dally discharge during year, 221 second-feet Apr. 10; maximum .gage
elght, 5.05 feet Mar. 12, affected by ice; minimum daily discharge, 0.6 second-
foot Oct. 1-3, Sept. 6, 7, 13.
1910-12, 1931-41: Maximum discharge observed, 2,900 second-feet May 21, 1937
(gage height, 10.10 feet), from rating curve extended above 1,700 second-feet; no
flow at times in most years.
Maximum Stage known, about 26 feet, present site and datum, in June 1919, from
information by local resident.
Remarks.- Records good except those below 5 second-feet and those for periods of ice
efTect, backwater from debris, or no gage-height record, which are fair.

Rating tables, water year 1940-41, except period of lce effect or backwater
. from debris {gage reight, in feet, and discharge, in second-feet)

Oct. 1 to Apr. 2 Apr. 3 to Sept. 30
1.8 0.2 2.2 5.0 3.5 106 1.7 Q 2.2 8.0 3.5 106
1.9 .8 2.4 11 4.0 190 1.8 5 2.4 14.9 4.0 190
2.0 2.0 2.7 30 1.9 1.6 2.6 26 4.5 308
2.1 3.2 3.0 51 2.0 3.3 3.0 54
Discharge, in second-feet, water year October 1940 to September 1941
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.6 3.2 l.4 2.6 £5.5 £l.4 160 29 6.9 | alO 4.9 1.5
2 6 2.8 1.2 2.8 £6.0 al.6 #150 7 6.1 a8.5 3.7 1.
3 .6 3.0 1.0 2.0 4.2 £1.9 139 25 5.1 a7.5 3.1 1.0
4 .8 3.0 9 1.6 1£3.6 1.6 136 P 4.9 a6.5 5.1 1,0
b 1.4 3.0 .9 1.4 £3.6 1.9 104 21 4.7 a6.0 4.1 .8
6 1.2 3.0 1.2 1.3 £3.4 1.9 #86 19 4.9 £5.3 3.9 .6
7 1.0 2.7 1.5 1.2 3.0 1.9 88 18 4.5 4.9 3.9 c.6
8 1.2 2.5 1.8 1.3 f2.8 #2,6 113 18 4.3 4.7 3.1 c.9
9 1.2 2.4 2.0 1.4 2.6 8.5 168 16 4.1 a4.6 2.8 c.9
10 1.4 2.5 2.0 1.6 2.6 28 221 15 4.5 | a4.8 2.6 c.9
1.3 f£2.0 2.0 1.9 2.4 48 152 14 5.6 a4.6 1.9 c.g
ﬁ; 1.3 1.8 1.6 2.0 £2.2 | re5 120 13 8.3 at.4 1.5 c.8
13 1.6 £1.6 1.3 2.0 £2.0 | #65 123 12 11 £4.3 1.4 c.6
14 1.3 1.6 1.0 2.0 2.0 80 163 1 13 3.7 1.4 c2.3
15 1.5 1.6 .8 2.0 f2.0 70 133 10 12 4.1 1.4 35
8 1.4 1.8 -7 2.0 f£2.0 165 112 9.2 13 3.5 1.3 41
i'y 1.4 2.0 1.3 1.9 £1.9 55 90 8.6 16 3.1 1.4 48
1s 1.5 2.2 1.6 1.8 1.9 £50 80 7.7 16 3.1 1.4 34
19 1.5 2.4 #2.0 1.8 1.7 48 93 7.2 12 £3.5 1.3 19
20 1.6 2.6 2.0 1.8 1.3 50 176 7.2 10 a3.5 1.2 11
21 1.5 2.8 2.0 1.8 1.0 55 194 6.4 10 £3.7 l.a 8.6
22 1.5 2.6 2.2 fl.8 £.8 55 114 5.6 9.2 3.5 1.2 6.6
23 1.5 2.4 2,2 £1.8 7 80 80 5.3 8.3 3.1 1.0 5,1
24 1.5 2.2 2.4 £1.9 7 90 65 4.9 7.2 2.8 1.0 cd.l
26 1.4 2.0 2.6 1.9 .8 | lo0 £54 4.5 6.1 a2.0 1.2 c3.3
1.6 ] #f£1.9 2.6 £l.9 1.0 | 100 a48 4.1 £5.3 f£1.2 1.2 c3.1
g'? 1.6 1.5 2.6 £2.0 1.3 95 a4l 6.9 | a30 1.0 1.0 c2.4
28 2,0 1.3 2.8 2.0 1.4 | £100 £37 9.2 a0 2.6 1.3 c2.3
29 2.6 1.4 2,8 £2.,0 - #£120° 34 8.6 | al4 20 1.4 c2.3
30 2.8 1.5 2.8 2.4 - 150 31 7.2 | nll 12 1.8 a2.2
31 3.7 - 2,6 #4.0 - 170 - 7.2 - 7.6 1.8 -
Per Run-off
Second-
Month Meximm | Minimm Mean
foot-days mile | Inches | Acre-feet
00LODBT e verveenrosesnosnanes 45.9 3.7 0.6 1,48 [0.0038 | 0.004 91
November..... . 67.3 3.2 1.3 2,24 .0058 +006 133
DeCember.seeeeessectenronsene 55.8 2.8 o7 1.80 0046 005 112
Calendar year 1940......... “6,419,8 | 1,000 .1 17.5 .045 .61 12,730
JBNUBTY . cvseececesonnasccsnnas 59.3 4.0 1.2 1.91 .0049 .006 118
64.4 8.0 7 2,30 . 0059 .006 128
1,742.3 170 1.4 56.2 J144 17 3,460
. . 3,306 221 31 110 .283 32 6,560
May..oeoes . 380.8 29 4.1 12.3 .032 04 758
JUNBecorrsennas . 288,0 30 4.1 9.60 .085 .03 571
JulVeeeoss . 159.8 20 1.0 5.15 .013 .02 317
hugust......... . 65.7 5.1 1.0 2.12 0054 .006 130
September..essarecncecsararne 242.0 48 .6 8.07 | .021 .02 480
Water year 19040-41......... 6,477.3 221 .6 7.7 .046 .63 12,850

# Winter dlscharge measurement mede on this day.

a No gage~helght record; dlscharge interpolated or computed on the basls of records for Little
Minnesota River.

¢ Backwater from debrls on control; discharge computed on basls of gage helghta, three dlacharge
measurements, and engineer's notes.

£ Computed on basls of partly estimated gage-helght record

h Computed from tape gage readings.

Note,- Stage-dlscherge relation affected by ice Nov. 11 to Apr. 2.
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Yellow Bank River near Odessa, Minn.

Location.- Water-stage recorder, lat. 45°13', long. 96°21', in SE% sec. 1, T. 120 N.,
R. 48 W., 150 feet downstream from highway bridge, 2% miles southwest of Odessa, and
4% miles upstream from mouth.

Drainage area,- 398 square miles.
Records avallable.- October 1939 to 8eptember 1941.
Extremes.- Maximum discharge during year, 298 second-feet Apr. 21 (gage height, 4.35
Teet)? minimum daily, 0.1 second-foot Oct. 1; minimum gage height, 1.41 feet Aug. 24.
1939-41: Maximum discharge, 1,140 second-feet Apr. 1, 1940 (gage height, 9.46
feet, from graph based on gage readings); no flow Jan. 26 to Feb. 8, 1940.

Remarks.- Records good except those below 5 second-feet and those for periods of ice
effect, backwater, or no gage-helght record, all of which are fair.

Discharge, in seoond-feet, water year Ootober 1940 to September 1941

Day| Oot. Nov. Deo. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 0.2 1.2 1.1 1.3 1.0 0.6 130 43 11 22 1.9 0.9
2 .1 1.5 1.1 1.0 1.0 .8 #140 39 12 18 1.7 .7
3 .2 1.8 1.1 .8 1.0 .6 102 37 11 16 1.6 .7
4 2 1.8 1.0 .7 1.0 .8 80 35 9.8 14 4.0 .8
[ .2 1.5 1.0 .8 .9 .6 76| 33 1 12 5.2 <7
8 .2 1.5 1.0 1.0 .9 .8 76| 30 10 n 3.0 .7
7 .2 1.5 1.0 1.1 .8 .6 76| 28 8.8 9.9 2.2 -8
8 - 1.6 1.0 1.2 .8 1.9 86 28 8.8 8.7 1.9 1.1
] 3 1.8 1.0 1.2 .8 &5.0 88 26 8.8 7.2 1.7 1.0

10 3 2.0 1.0 1.2 .9| a20 138 25 9.8 8.7 1.4 .9

11 3 1.8 1.0 1.3 .9 | a30 130 24 13 6.2 1.3 .8

12 3 1.3 .9 1.2 .9 n28 101 22 18 5.7 1.0 7

13 3 1.2 .8 1.2 9] a30 94 20 24 5.2 1.0 .9

14 3 .9 .8 1.2 .9 #32 93 19 25 5.7 1.0 1.9

16 3 .9 .9 1.2 9 24 132 17 25 5.4 .9 4.1

16 3 1.1 .9 1.2 .9 20 146 16 25 4.7 ] 3.4

kL 3 1.5 2 9 .8 19 111 16 26 4.6 .9 2.6

18 .3 1.9 #1.0 .8 7 18 o1 14 23 4.4 .9 1.8

19 3 2.2 1.0 . 5 19 106 14 19 4.0 .8 1.3

20 .3 2.0 1.0 .9 .5 20 183 12 16 3.4 .7 1.0

21 3 1.8 1.0 .9 5 18 264 1 17 3.1 7 .9

22 .3 1.8 1.0 9 5 22 163 2.1 16 2.8 7 7

23 3 1.5 1.0 -9 5 30 109 8.8 14 2.5 «6 .6

24 3 1.4 1.0 .9 .5 38 84 .2 11 2.1 .8 6

26 3 1.3 1.0 9 .5 71 7.0 9.5 1.9 7 .6

26 .4 1.8 1.1 .9 8 80 64 7.0 8.0 1.6 .7 .8

27 -4 #1.2 1.1 .9 .6 80 57 8.2 7.0 1.5 7 5

28 4 1.2 1.2 .9 . 85 53 12 8.7 1.6 .7 .8

20 .4 1.2 1.2 .9 - | %100 49 10 70 2.4 1.0 7

30 .4 1.2 1.3 1.0 - 130 46 1R 34 3.2 1.0 .9

31 .9 - 1.3 #1,0 - 160 - 10 - 2.6 1.6 -

Honth Se00 Per Run-off
t-days Mean aquare
foo mile | Inches | Acre-feet
00tOber..cvveetnncoresocnrons 9.5 o0.e 0.1 0.31 {0.00078 | 0.0009 19
43.7 2.2 .9 1.46| .0037 .004 87
Decomber..cescscnvsvocsronsne 31.7 1.3 .8 1.02] .0026 .003 83
Calendar year 1940..,...... 6,626.8| 1,060 0 18.1 045 .62 13,140
31.1 1.3 7 1,00 .0025 .003 62
21.3 1.0 .5 .76 .0019 .002 42
1,052.1 160 .8 35.9 085 <10 2,090
3,136 264 46 105 264 .29 6,220
600.3 43 7.0 19.4 .049 .08 1,190
507.8 70 6.7 16.9 042 «05 1,010
200.1 22 1.5 - 6,451 .016 .02 397
43.0 5.2 .8 1.39| .0035 004

Septemberc.scesciareannanenss 33.5 4.1 5 1.12} .0028 .003 66

Water year 1940-41,,....... 5,710.1 264 .1 15.6 039 +54 11,330

Peak dlscharge.- Apr. 21 (1 to 5 a.m.) 298 sec.~ft.; June 29 (3:30 p.m.), 139 sac.-ft.
* Winter ﬁscharge measurement made on this day.

St:n}e'? ga.g;;}‘:ight record; discharge computed on basis of records for Whetstone River near Blg

h Computed from chain-gage readings.

Note.- 8tage-dlscharge relation affected by ice Nov. 11 to Apr. 1. Backwater from leaves on con-
trol or from farmer's dam downstream Oct. 1 to Nov. 10, May 23 to June 10, 8ept. 5-9, 20-30; dis-
charge computed on basis of gage heights, seven discharge measurements, weather records, and
engineers' notes.
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Pomme de Terre River near Appleton, Minn.
Location.- Staff gage, lat. 46°14', long. 95°59', in NE} sec. 1, T. 120 N., R. 43 W.,
3 miles northeast of Appleton and § miles upstream from mouth.
Drainage area.- 885 square mlles.
Records avallable.- March 1931 to September 1941 (no winter records prior to 1936).
Extremes.~ Maximum daily discharge during year, 262 second-feet Apr. 7; maximum gage
helght observed, 4.86 feet Mar. 15; minimum daily discharge, 0.6 second-feet Nov. 29
to Dec. 3; minimum gage height observed, 0.32 feet Nov. 13, 14.
1931-41: Maximum daily discherge, 850 second-feet Mar. 23, 1939; maximum gage
height observed, 6.42 feet Mar. 21, 1936; no flow during several periods.

Remarks.- Records good except those for period of ice effect, which are falir. Flow
Tégulated by lakes and dams upstream from gage. Gage read twice daily.

Discharge, in second-feot, water year October 1040 to Sep 1941

Day| Oct. . Dec., Jen. Feb. Mar. Apr, May June July Aug. Sept.,
1 9.1 20 0.6 3.2 3.4 180 120 23 34 15 24
2 8.7 17 ¢ .0 3.4 3.8 #240 112 24 35 14 22
3 8.7 16 6 7.5 3.4 3.6 240 104 24 36 16 21
4 9.8 15 -] 5.8 3.4 3.4 240 97 23 34 20 18
[ 9.1 14 «8 2 3.2 3.0 260 82 21 34 27 19
] 9.1 13 1.5 4.0 2.8 #2.8 *#260 72 23 33 22 18
L4 8.7 14 2.6 3.8 2.4 3.2 262 60 26 32 16 20
8 8.7 12 4.2 3.6 . 3.6 230 63 23 32 14 24
'} 8.7 12 6.0 3.8 1.9 4.2 230 64 24 30 14 24
10 9.1 14 7.6 4.2 2.2 5.5 *#230 60 26 28 13 26
11 9.1 10 7.5 4.4 2.4 9.0 221 52 35 27 13 24
12 9.1 7 6.5 4.0 2.6 19 416 49 27 1 23
13 9.4 5.5 4.8 4.0 2.8 40 221 42 60 26 11 21
14 8.7, 6.5 4.2 4.0 2.6 65 239 42 70 30 13 47
16 9.4 6.0 3.8 4.2 2.6 [*00 239 38 70 31 13 50
16 9.1 8.0 4.0 4.2 2.2 110 230 34 -] 29 13 76
kY4 9.4 11 4.8 3.4 1.7 100 221 33 55 13 81
18 9.1 14 #B5.5 . 1.3 75 214 35 47 7 12 78
19 9.1 16 6.0 2.4 1.0 70 214 30 41 26 13 74
20 9.4 15 6.0 2.6 1.0 65 221 29 38 26 13 71
21 9.4 9.0 €.0 2.6 1.3 70 214 30 40 22 12 71
22 9.4 5.0 6.0 2.6 1.3 80 214 27 36 21 13 76
23 8.7 2.6 8.0 2.4 1.7 95 186 24 34 20 13 82
24 8.1 1.9 6.5 2.4 1.9 1 178 23 31 19 13 88
26 9.1 #1.0 7.0 2.6 1.9 110 160 22 35 16 20 82
26 9.1 1.0 7.6 2.2 1.7 #95 144 21 33 14 19 81
27 9.4 B} 7.5 1.9 1.9 110 136 20 34 13 b4 78
28 12 «8 8.0 1.9 2.6 120 136 24 33 13 19 70
20 16 6 8.5 2.2 - 130 128 25 35 b4 20 64
30 1 o 8.5 #2.8 - 180 128 25 35 16 19 59
31 19 - 8.5 3.0 - 180 - 26| - 16 23] -

Month Second Per Run-of?f
t-days Mean square

foo mile | Inches | Acre-feet

O0LODOT. . ceuvearecsoscnssoane 309.7 19 8.7 9.99 | 0.011 | 0,01 614

November......ceeee ceane 268.3 20 .6 8.94 .010 «01 532

DeoOmbOr. couvvicrorasresncnas 15843 8.5 8 5.11 .0068 »007 314

Oalendar yearl940 ¢ocecoees 10,601.4 500 [+] 29.2 »033 44 21,200

. 116.0 2.0 1.9 3.74 0042 006 230

e 62.3 3.4 1.0 2.22 .0025 «003 124

.o 1,050.5 180 2.8 63.2 071 +08 3,887

6,229 262 128 208 «235 -26 12,360

1,482 120 20 47.8 2054 .08 2,940

cveee esseoce 1,112 70 21 37.1 042 06 2,

JUlFecerecrroccoccnacans 35 13 25.4 .029 <03 1,663

August........ cess 484 27 11 15.6 .018 .02 260

September. . eceerrecarocaanne 1,520 s8 18 50.7 -087 +06 3,015

Water year 1940-4l.cce.... 14,489.1 262 .6 39.7 +045 «€0 28,750

* Winter discharge measurement made on this da;

Y.
Note.- Stage-discharge relation affected by ice Nov. 13 to Apr. €. Baclovater from equatic vegeta-
tion May 13 to July 12; discharge computed on basis of three discharge measurements, gage heights,
weather records and engineers' notes.
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Lac qul Parle River near lLac qui Parle, Minn.
Location.- Water-stage recorder, lat. 45°00', long. 95°556', in SWisec. 27, T. 118 N.,
R. 42 W., 1 mile southwest of village of Lac qui Parle.

Drainage area.- 983 square miles.

Records avallable.- March 1931 to September 1941, April 1910 to November 1914 at site
miIes downstream.

Average discharge.- 10 years (1912-13, 1931-32, 1933-41), 42.0 second-feet.
Extremes.- Maximum daily discharge during year, 440 second-feet Apr. 1; maximum gage
elght, 5.02 feet Mar. 16, affected by ice; no flow on several days.
1910-14, 1931-41: Maximum daily discharge, 3,200 second-feet Apr. 2, 1940; no flow
at times 1n pach of several years.

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

Discharge, in second-feet, water year October 1940 to September 1941

Day| oct. Nov. Dec. Jan, Peb. Mar. Apr. Mey June July Aug. Sept.
1 0.1 0.3 2.2 4.4 3.6 1.9 #440 122 21 31 0.6
2 .1 .2 1.9 4.2 3.8 1.9 380 118 21 38 6
3 1 .2 1.8 3.8 4.0 1.8 300 110 22 3% o5
4 .1 3.8 1.6 3.4 4.2 1.6 240 103 21 25 .6
3 .1 4.3 1.5 3.0 4.2 #1.8 #220 95 18 26 .6
6 [4 4.3 1.5 2.8 3.8 3.6 220 88 18 25 4
7 0 5.2 1.6 2.6 3.4 845 200 79 18 21 .3
8 4 5.8 1.9 2.6 2.6 10 189 75 17 19 .2
9 o 6.0 2.0 2.4 2.4 15 154 52 15 1s .1
10 [ 6.3 2.2 2.4 2.4 19 #204 43 15 16 °
11 o 7.0 1.9 2.6 2.6 26 229 52 16 16 o
12 [ 8.5 1.6 2.8 3.0 50 213 49 19 14 o
13 <) 4.6 1.5 3.0 3.2 | w65 213 44 26 12 <)
14 o 3.4 1.5 3.0 3.0 | 110 206 41 31 13 o
18 [ 3.2 1.8 3.0 2.6 | 150 254 42 34 13 o
16 [ 3.4 1.9 3.0 2.4 | 180 363 38 40 12 o
17 [ 3.5 #2.0 2.6 1.6 | 160 339, 34 45 11 [
18 [ 4.8 1.9 2.2 1.2 | 140 293 31 44 11 [}
19 o 5.0 1.8 1.9 .8 | 130 252 31 35 19 o
20 [ 5.0 1.6 1.8 .8 | 1l0 304 32 29 13 o
21 [} 4.8 1.8 2.0 .9 | 100 400 31 26 6.3 [
22 [ 4.6 1.9 1.9 1.1 95 413 26 25 3.9 [4
23 [ 4.4 1.9 1.8 1.2 95 339 25 21 2.3 0
24| o #4.2 2.2 1.9 1.2 | 140 275 23 18 1.8 o
28 [4 3.8 2.4 2.2 1.2 | 190 239 21 17 1.3 [}
26 0 3.6 2.6 2.4 1.5 | 190 211 20 15 1.1 [
27 o 3.2 3.2 2.6 1.6 |#220 154 20 15 1.0 o
28 .1 3.0 3.6 2.8 1.8 | 260 172 18 14 L.0 o
29 1 2.6 4.8 #3.0 - 280 158 18 29 1.0 o
30 .1 2.4 5.0 3.2 - 320 132 18 25 .Q o
31 ] - 4.8 3.4 - 360 - 20 - 8 o
Second- Per Run-off
Month Maximum | Minimom Mean square
foot-deys mile | Inches | Acre-~feet
October. e reesbereevas 1.1 0.3 [ 0.04 [0.00004(0,00004 2.2
NOVOMDOTr: eouvreusnencsansonss 119.7 7.0 .2 3.99 | .0041 | .005 237
DOCOmDOT  vavererrrrnannsansan 69.7 5.0 1.5 2.25 { .0023 | .003 138
Calendar year 1940. ........ [ 24,838.1 | 3,200 [ 87.3 .068 .93 48,870
84.7 4.4 1.8 2,73 | .0028 | .003 168
66,1 4.2 .8 2.36 | .0024 [ .003 131
3,434.1 360 1.6 111 2113 .13 6,510
7,796 440 132 260 .264 .29 15,460
1,519 122 18 49.0 .050 .08 3,010
710 45 14 23.7 .024 .03 1,410
410.4 38 .8 13.2 .013 .02 514
ugus 3.9 .6 [} .13 | .00013[ .0001 7.7
Septmbsr-‘.....-............ 0 [+ o] 0 [0} [}
Weter year 194041 cusveesss [ 14,214.7 440 o 38.9 .040 .54 28,190

# Winter dlscharge measurement made on thls day.
Note.~ Stage-dlscharge relation affected by ice Nov. 11 to Apr. 6.
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Chippewa River near Milan, Minn.

Location.- Chain gage, lat. 45°06', long. 95°48', on line between secs. 16 and 21,
T. N., R. 41 W., at bridge on State Highway 40, 2% miles downstream from
unnamed tributary, and 5% miles east of Milan.

Drainage area.- 1,720 square miles.

Records avalilable.- March 1937 to September 1941. April 1910 to September 1917 and

Tch 1931 to oeptember 1936, at site 7 miles downstream (dralnage area, 2,050 miles,

revised), published as Chippewa River near Watson; records not equivalent.

Extremes.- Maximum discharge during year, 651 second-feet Apr. 11, 20; maximum gage
eIght observed, 3.37 feet Apr. 3, affected by ice; minimum dailly discharge, 1.6
second-feet Dec. 3-5; minimum gage height observed, 0,76 feet Oct. &, 11, 12.
1937-41: Maximum discharge observed, 1,100 second-feet Mar. 24, 1939 (gage
geight,lélélgo feet, from graph based on gage readings); no flow for several weeks
uring 1940.

Remarks.- Records good except those for period of ice effect, which are poor. Gage
Tead once or twice dally. Flow regulated by several small lakes above gage.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 e.5 35 2.2 24 12 12 #320 360 164 192 66 36
2 9.2 35 1.3 22 11 11 400 339 162 173 62 30
3 10 35 1.6 18 9.0 11 460 339 156 170 60 32
4 11 34 1.6 14 8.5 10 500 320 148 159 70 34
5 10 38 1.6 12 8.5 10 #5624 302 146 162 68 36
[ 9.2 33 6.0 11 8.0 #9.0 524 302 159 148 68 34
7 8.0 29 20 11 5.5 11 554 302 154 143 72 32
8 7.1 29 42 10 4.2 13 554 285 151 143 64 34
9 6.6 30 36 9.0 6.0 24 554 268 148 146 58 36

10 7.1 33 26 8.5 10 32 583 221 148 133 60 34
11 6.8 26 22 9.0 14 36 617 221 159 128 58 34
12 6.6 19 18 9.0 16 33 617 221 192 118 55 36
13 7.1 13 16 10 15 34 583 236 206 116 53 32
14 7.1 13 15 10 14 28 617 268 221 118 51 44
16 7.l 14 17 11 12 #24 583 448 238 109 53 55
16 8.0 14 19 11 11 24 583 268 236 107 51 55
17 10 16 *#20 10 8.0 22 583 252 221 102 49 53
18 11 18 20 7.5 6.5 20 583 236 206 109 48 53

1g 1 20 18 6.0 4.8 24 583 221 192 96 44 55

20 12 18 17 5.5 5.5 28 617 252 178 94 46 58

21 14 14 17 5.0 7.5 34 583 221 206 87 44 58

22 12 10 18 5.5 11 38 583 208 221 81 41 60

23 11 8.0 19 6.0 13 34 554 192 206 83 42 60

24 11 8.5 20 7.0 14 32 524 192 206 79 44 64

25 12 #5.0 20 8.0 13 32 498 178 206 73 44 58

26 12 4.2 22 8.0 11 44 472 170 192 68 41 60

27 13 3.8 22 8.5 10 85 448 159 175 64 40 57

28 19 3.6 24 9.0 11 130 448 148 170 60 38 55

29 32 3.2 24 10 - 180 402 162 221 83 42 53

30 27 2.4 26 #11 - 220 402 175 192 79 41 55

31 35 - 26 1 - 280 - 170 - 72 41 -

Second~ Per Run-off
Month o Maxipum | Minimum Mean aquare
foot-daye mile | Inches | Acre-feet

[o13 7:11:3 . 371.2 35 6.6 12.0 {0.0070 0.008 136

November...... oo . 562.7 38 2.4 18.8 .011 -012 1,120

December.,..o.oveveearsesasane 558.8 42 1.6 18.0 .010 .012 1,110

Calendar year 1940 ......... 16,815.3 600 0.0 45.9 0267 36 33,3500

PLE:S o R R R T T 317.5 24 5.0 10.2 .0059 «007 630

coee 280.0 16 4.2 10.0 . 0068 «008 556
1,530.0 280 9.0 49.4 .029 +033 5,030

15,853 617 320 528 4307 34 31,440

7,634 448 148 246 143 17 15,140

JUNGsssasnannss 5,576 236 146 186 .108 .12 11,060

Julye... 3,495 192 60 113 066 076 6,930

August.. 1,614 72 38 52.1 +030 .035 3,200

September..ccci.uiereinaiana 1,393 64 30 46.4 | .027 .030 2,760
Water year 1940-41 cveevsuae $9,185.2 617 1.6 107 .0622 «85 77,710

# Winter dlscharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 11 to Apr. 4.
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Little Chippewa River near Lowry, Minn.

Location.~- Staff gage, lat. 45°42', long. 95°34', on line between secs. 22 and 27, T.
— 125 N., R. 39 W., at bridge on éounty Highway 6, 1% miles west of Lowry and 1i miles
downstream from bridge on State Highway 55.

Records avallable.- March to September 1941 (discontinued).

Extremes.- Maximum discharge observed during period, 65 second-feet Apr. 12, 13 (gage
61Zht, 4.10 feet); no flow large part of period.

Remarks.- Records good except those for period of ice effect, which are poor. Gage read
once dally.

Dischargs, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. PFeb. Mar. Apr. May June July Aug. | Sept.
1 [ 22 17 2.5 4.4 0.5
2 0 23 18 2.4 4.3 o4
3 [ 18 17 2.4 3.5 .3
4 o 15 16 2.2 3.0 .2
5 [] 14 16 2.2 3.0 .2
6 o 10 14 2.0 2.9 .2
7 0 12 13 1.6 2.8 o1
8 ] 12 11 2.2 2.6 .1
9 0 9.2 10 2.7 2.3 Y
10 o 8.1} 10 2.9 2.2 a1
1 0 12 9.8 3.0 2.1 [
12 [ 85 10 3.3 2.0 [
13 [ 65 9.8 3.6 1.8 0
14 o 54 7.4 3.6 1.8 (]
16 o 48 6.4 3.6 1.6 0
18 o 48 6.2 3.6 1.6 ]
17 [} 42 5.0 3.6 1.5 0
18 4] 42 4.7 3.6 1.5 [
19 o 44 4.7 3.8 1.4 [
20 ] 42 4.8 2.9 1.3 o
21 [ 39 4.1 6.4 | al.2 ]
22 0 33 3.9 9.4 | dl.2 o
23 0 32 3.5 9.2 dl.l 0
24 0 28 3.0 S.4 d1.0 0
26 [ 26 2.7 7.6 d.9 ]
26 [ 28 2.6 6.9 d.8 ]
27 0 48 2.5 6.1 d.7 ]
28 #b0.1 37 2.6 5.3 d.7 0
29 v2.6 21 2.4 5.1 d.6 [
30 20 21 2.5 4.7 d.6 ]
31 26 - 2.5 - deb o
Second- Run-off in
Month foot-days Maxipmum ¥inimum Mean acre-feet
OCEODOT e e e s easesooncanorsocosncncesanssans
Novembercscceses
December. .
Calendar year .
48.7 26 [ 1.5v 97
918.3 65 8.1 30.6 1,820
242.1 18 2.4 7.81 0
126.6 9.4 1.6 4.19 249
56.9 4.4 .5 1.84 113
seaen 2.2 5 [} .071 4.4
SOpLOMbereceescosseasscasassvsasroannasnne [o] [+]
The PEriode.cesoessoonceeesoassararsasas - - - - 2,760

# Winter discharge measurement made on this day.
b Stage-discharge relation affected by ice.
]d’ Eoubtglkga%e—h;:ght racgrd; discharge interpolated.
ote, - ckwater from aquatic vegetation Apr. 19 to July 19; discharge computed on basi f
heIghts end three discharge mesasurements. P T & 7 Bl of gage
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Yellow Medicine River near Granite Falls, Minn.

Location.- Staff gage, lat. 44°43', long. 95°31', in sec. 35, T. 115 N., R. 39 W., 6.
miles upstream from mouth and 8 miles south of town of Granite Falls.

Drainage area.- 665 square miles.

Records available.- March 1931 to June 1938, October 1939 to September 1941. Winter
Tecords . incomplete prior to October 1939.

Extremes.- Maximum discharge during year, 891 second-feet Apr. 3 (gage height, 3.96 feet,
Trom graph based on gage readingsx; minimum discharge observed, 0.9 second-foot Sept. 6
(gage height, 0.50 foot).

1031-38, 1939-41: Maximum discharge observed, 2,250 second-feet Apr. 15, 1937
(gage height, 6.62 feet); no flow July 26, Aug. 27, 1931, and several days in 1933.

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

Rating table, water year 1940-41, except perlod.of lce effect (gage height,
in feet, and discharge, in second-feet)

0.5 0.9 l.4 47 3.0 401
.8 1.9 1.8 101 3.5 624
.8 5.8 2.2 17 4.0 891
: 1.0 15 2.6 261
Discharge, in second-feet, water year Oct 1940 to Sep 1941
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Auvg. Sept.
1 2.6 11 3.4 13 12 #12 #422 96 24 30 4.6 1.8
2 2.9 8.6 3.2 13 13 13 382 88 37| 27 3.8 10
3 3.1 79 3.2 11 12 12 291 82 53| 26 3.4 1.0
4 3.0 7.1 3.4 9.0 10 9.5 212 73 42| 41 3.8 1.2
5 2.6 8.6 3.4 7.0 10 8.5 181 69 2| 31 5.1 1.0
6 2.6 11 3.8 6.5 9.0 8.5 71 64 31 24 9.0 1.1
K4 2.4 9.4 4.4 4.4 S.0 8.6 181 58 27 33 8.3 1.3
8 2.6 9.4 4.4 4.0 6.5 156 162 52 23 &7 7.5 2.1
9 2.6 8.6 4.4 3.8 8.0 36 143 48 20 39 5.4 2.1
10 2.6 9.4 4.0 3.8 8.5 22 152 46 20| 30 4.4 1.9
11 2.9 5.0 3.4 4.2 9.0 26 171 43 22 23 3.0 1.7
12 2.9 3.2 3.4 4.6 11 #26 162 40 26| 25 2.4 1.6
13 2.9 3.0 3.0 5.0 12 30 191 39 33 37 2.3 1.9
14 2.6 3.4 3.2 5.5 11 110 235 36 40| 32 2.3 4.1
15 2.9 4.8 3.6 6.5 12 100 725 38 &7 26 2.1 5.1
18 2.6 4.4 4.0 7.0 12 90 726 32 64 24 2.0 2.9
w7 2.7 4.4 4.6 7.0 11 100 484 32 62| 25 1.7 2.4
18 3.1 4.8 #5.,0 6.5 8.5 96 344 30 58| 23 1.6 1.9
19 3.1 5.0 5.5 5.6 7.0 90 276 29 46 19 1.6 1.7
20 3.6 4.8 5.5 8.5 6.5 90 291 28 39| 16 1.6 1.5
21 3.4 4.8 5.5 6.5 6.0 85 325 26 35| 14 1.6 2.5
22 3.6 5.0 5.5 6.0 6.5 80 382 24 29| 12 1.4 2.6
23 4.1 #6545 6.0 5.5 6.0 90 291 22 27 10 1.4 2.4
24 4.1 5.5 6.0 6.0 5.5 | 140 235 20 24 8.3 1.3 2.1
25 4.1 4.8 6.5 8.0 6.0 | 160 191 i9 22 6.7 1.6 2.1
26 4.4 4.8 6.5 6.0 7.0 170 171 18 21 5.6 1.6 2.1
27 4.4 4.4 7.0 6.5 8.5 | #200 152 hid 20 4.8 1.6 1.9
28 5.6 4.4 8.5 7.0 9.5 | 220 134 19 20 4.1 1.4 2.1
29 8.6 4.0 11 #7.5 - 240 117 21 25 8.3 1.3 1.9
30 7.1 3.8 12 8.0 - 280 109 20 32 5.4 1.2 2.5
31 9.0 - 13 9.5 - 291 - 22 - 5.4 1.2 -
Second- Per Run-off
Month Maximm | Minimum Mean square
Toot-days mile | Inches | Acre~feet
OCtObOr. cicveeerrossvsnrennss 114.7 9.0 2.4 3.70 {0.0066 | 0.006 228
180.8 11 3.0 8.03 20091 . 359
DOCEMDAr e v e veenrrronsssaanse 166.3 13 3.0 5.36 | .o0081 .009 330
Calendar year 194G ecececss 14,677.8 { 1,670 8 40.1 <060 .82 29,100
January 207.3 13 3.8 6.69 010 .01 411
February. 252.0 13 5.6 9.00 <014 .01 500
March. 2,848 291 8.5 91.9 .138 «16 5,650
April 8,008 725 109 267 402 «45 15,880
May.. 1,251 96 w 40.4 +061 07 2,480
June 1,011 84 20 3347 «051 «06 2,010
July. 672.6 57 4.1 21.7 +033 .04 1,330
Augus .o 91.5 9.0 1.2 2.95 «0044 «006 181
September...cvecicreirercaaes 60.9 5.1 1.0 2,03 | .0031 +003 121
Water year 1940-4L.c.e...s 14,864.1 725 1.0 40.7 .061 .83 29,480

# Winter discharge measurement mede on thls day.
Note.- Stage-discharge relation affected by ice Hov. 11 to Mer. 30.
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Redwood River at Marshall, Minn,

Location.~ Chaln gage, lat. 44°27', long. 95°47', in NW% sec. 4, T. 111 N., R. 41 W., at
AIghway bridge on Fourth Street in Marshall, 10 miles upstream from Three Mile Creek.

Drainage area.- 296 square miles.

Records avallable.-~ March 1940 to September 1941.

Extremes.- Maximum daily discharge during year, 340 second-feet Mar. 27, 28; maximum
zage helght observed, 6.11 feet Mar. 26; no flow several days during August and
September.

1940-41: Maximum daily discharge, 800 second-feet Mar. 30, 1940; maximum gage
height observed, 7.62 feet, Mar. 30, 1940, affected by ice; no flow at times.
Flood in April 1937 reached a stage of 9.5 feet, from floodmarks.

Remarks.~ Records good. Gage read once dally.

Diacharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 - 5.0 4.0 239 92 10 10 0.2 1]
2 0.2 - 5.0 #4,2 200 79 9.2 9.2 2 o
3 - 4.8 4.4 129 79 7.8 8.2 ol 0
4 - 4.8 4.4 118 71 7.8 7.8 el 0
b - 4.6 4.4 102 63 T3 10 el o
6 - 4.4 4.4 102 652 6.8 12 .l 0
7 - 4.2 4.8 102 49 6.0 12 o1 [}
8 - 4.0 17 97 39 5.6 10 ol «1
I} - 4.0 56 o7 d32 6.8 5.9 .1 o]

10 - 4.0 70 o2 25 7.3 6.2 .1 0

11 - 4.2 80 92 22 14 6.2 [4] [}

12 - 4.4 ) =70 22 20 29 5.8 [} [}

13 - 4.4 75 o 15 28 5.5 4] [}

14 - 4.2 60 97, 16 24 5.1 Q 0

15 - 4.2 75 Eyd 14 19 4.7 4] [}

16 +4.8 - 4.2 30 97| 13 17 5.5 0 4]

17 - 4.0 #6.,0 92 13 17 6.2 [} 4]

18 - 3.8 6.0 102 12 15 6.6 0 o

19 - 3.8 10 124 11 13 5.8 [} o

20 - 3.8 24 176 13 13 5.5 0 0

21 - 3.8 42 176 15 12 4.7 o o]

22 - 3.6 70 176 a.b 12 3.2 [e] o

28 19.0 - 3.6 90 164 a.5 11 2.0 ol o]

24 - 3.6 130 146 ] 11 1.7 4] [+]

26 - 3.6 | %180 124 «B) 9.2 .9 4] 4]

26 - 5.6 | #280 124} o5} 8.2 «B ] (o]

27 - 3.8 | 340 118 Pl 7«8 3 [} 0

28 #3,2 4.0 | 340 107| +6 7e3 2 4] [+]

29 4.0 - 320 102 o1 13 3 o] 4]

30 4.4 - 282 92 10 12 «3] o ol

31 5.6 - | %267 - 11 - «2] o -

Per Run-off
Second=
Month Meximm | Minimum Mean | aquare
foot-daya mile | Inches | Acre-feet
0CtODOT . cetsrcaccroasassanns
NOVOmbDOr.ecevuareearascrcenas
DOCOMDOT . ¢ suvreinerrereneaas
Calendar year ceveveoas

January 28=3L.scecssscrcansans 17.1 - - - - - 34

February...... 115.4 5.0 3.6 4.12 pP.014 pP.o1 229

Marohe.eeeseneronaenans 2,949.6 340 4.0| 95.1 321 .37 5,560

APril.scieciicannrannas 3,673 239 92 122 412 .46 7,200

768.,3 92 .1 24.8 084 .10 1,520
367.1 29 5.6 12.2 .041 .06 728

JUlyeeeosocrons 166.5 12 2 5.34 .018 .02 328

August... 1.3 .2 [4 .042 | .00014 | ,0002 2.6

September........ »2 ol 0 .0067 .000025] »00003 4

The perloGeseviseeccccrsoae - - - - - l - 15,980

# Winter discharge measursment made on this day.

t Result of discharge measurement.

a No ight record; dlscharfo interpolated.

d Doul 1 gege-helght record; discharge interpolated.

Nuce.~ 8tage-discharge relation affected by ice Jan, 28 to Mar. 29. Backwatsr from debris on
controY Mey 24-29, July 22 to Sept. 30; discharge computed on basis of two dlacharge messurementss,
one estimete of low flow, one inspection of no flow, gage heights, weather records, and enginsers?
and observerts notes.
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Redwood River near Redwood Falls, Minn.

Location.~ Wire-weight gage, lat. 44°3l', long. 95°10', in NE} sec. 9, T. 112 N., R. 36 W.
Z miles west of town of I’Zedwood Falls and 8.5 miles'upstream £rom mouth. ’ ’

Drainage area.- €36 square miles.

Records available.~ July 1509 to September 1914, August 1930 to September 1941 (winter
records lncomplete pricr to 1936?.

Extremes.- Maximum daily discharge during year, 850 seccnd-feet Apr. 1; maximum gage
eIght observed, 4.98 feet Apr. 1; minimum discharge observed, 0.6 second-foot (gage
height, 1.25 feet).
1909-14, 1930-41: Maximum discharge observed, 1,400 second-feet Apr. 15, 1937 (gage
height, 4.84 feet); nc flow for several days in January 1940.

Remarks.- Records pocd except those for periods ¢f ice effect, and those below 10 second-
Teet, which are poor. Gage read once or twice daily.

Rating tables, water year 1940-41, except periods of ice effect or backwater from aguatiq
vegetation (gage height, in feet, and discharge, in second-feet)

Qet. 1 to Mar. 31 Apr. 1 to Sept. 30
1.3 18 1.2 0.4 1.6 16 3.0 375
1.4 4.2 1.3 1.2 1.8 35 3.5 606
1.6 9.3 1.4 3.5 2.0 63
1.8 16.0 1.5 8.0 2.6 166
Discharge, in sesond-feet, water year ber 1940 to Sep 1941
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Hay June July Aug. Sept.
1 4.0 13 3.6 9.5 22 #6.0 #850 108 198 52 B.7 1.6
2 3.7 13 3.2 8.0 18 9.6 509 94 219 58 5.7 1.2
3 3.5| ald 3.2 7.0 1s 14 440 84 198 62 8.2 1.1
4 3.5 15 3.2 5.5 16 9.5 #417 76 1856 | ab9 iz 1.6
5 348 15 3.2 4.8 16 3.0 373 86 1 56 iz 1.0
6 3.5 13 3.0 4,2 15 2.8 332 62 134 ab3 16 6
7 3.5 13 3.0 4.2 14 3.2 276 58 118 50 16 a2.0
8 3.0 13 3.0 4.2 13 16 240 54 a98 65 1z 3.6
9 2.8 13 3.6 3.8 14 110 222 4w 78 68 7e3 3.5
10 3.5 13 3.6 346 16 70 208 43 70 76 6.7 2.4
11 3.2 7.0 3.6 4.2 16 60 198 a40 73 70 4.1 1.6
12 3.5 4.0 3.0 4.8 16 50 195 36 78 68 32 3.0
13 a3.2 3.0 2.6 5.0 30 56 2200 34 120| u56 2.7 3.8
14 3.0 2.2 3.0 5.5 20 *#65 206 34 178 44 2.4 a5.0
16 2.8 1.8 #3.2 8.0 13 20 198 35 212 43 2.4 8,7
16 2.8 1.8 32 6.0 10 80 206 31 206 40 2.0 8.7
7 2.5 6.0 3.2 6.0 9.5 70 212 30 198 38 2.0 6,7
8 2.3 7.6 3.6 6.0 8.5 65 2056 27 181 31 2.0 5.7
19 3.0 8.3 4.2 5.0 8.0 80 222 24 162 28 1.6 3.8
20 2.6 7.8 5.6 4,2 6.0 b5 293 24 1 25 1. 3.0
21 2.8 Te3 7.6 4,2 4.8 685 312 23 112 22 1.6| a2.4
22 2.8 6.2 8.0 4.0 3.8 80 293 21 102 20 1.6 1.8
23 3.0 #5.2 8.5 4.2 3.8{ 110 312 19 il 17 1.4 2.0
24 4.0 5.2 9.0 5.5 3.5] %140 312 18 kid 14 1.6 2.0
25 4.0 5.2 9.0 7.0 3.0 140 293 18- 70 12 1.6 2.2
26 7.8 4.8 9.6 7.5 3.6| 160 276 17 686 10 1.6 1.8
27 6.8 4.2 8.6 8.0 3.6| 170 293 14 62 9.4 1.6 2,0
28 9.8 4.2 8.6| *10 3.6 180 191 13 52 8.0 al.8 1.4
29 13 3.8 9.6 12 - 220 165 11 b2 8.7 2,0 1.6
30 10 3.6 9.5 13 - 300 146 15 52 8.0 1.8 3.0
31 9.3 - 9 b 15 - 340 - 45 - 5.7 1.7 -
Honth Per Run-off
on' ! ¥ Mean square
foot-days mile | Inches | Acre-feet
OctoDer . veteineierrcrvenscnes 135.8 13 2.3 4.38 | 0.0084] 0.007 269
234.1 15 1.8 7.80 .011 0. 464
December.seersavsvesavecanons 164.7 9.5 2.6 5.31 .0078 .009 327
Calendar year 1940 ..ccvcves 10,536 6586 [ 28.8 042 57 20,900
JENMIATY . ccavverencnccccsosnas 197.9 15 3.6 6.38 0083 .01 393
326,.7 30 3.0 11.7 017 .02 648
2,798 340 2.8 80.3 .132 .16 5,550
8,581 850 146 286 .418 47 17,020
1,220 10e 11 39.4 .058 07 2,420
3,735 219 52 124 .181 .20 7,410
1,175.8 75 5.7 37.9 .055 .06 2,330
140.9 16 1.4 4.55 0086 .008 279
86,5 8.7 8 2.88 .0042 0056 17
Water year 1940-41 ceveeeros 18,797.4 850 6 b1.5 .075 1.02 37,280

# Winter discharge measurement made on this day.

a No gage-helght record; discherge interpolated.

Note.~ Stage-discharge relation affected by ice Nov. 10-18, Nov. 26 to Apr. 1. Backwater from
aquatic vegetation May 3-31; discharge computed on basis of one dlscharge measurement, gage heights,
weather records, and engineers! and observer's notes,
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Location.- Statf gage, lat. 44°17', long. 94°26', in sec. 4, T. 109 N., R. 30
miTés south of New Ulm and 2 miles upstream from mouth.

MINNESOTA RIVER BASIN

Cottonwood River near New Ulm, Minn.

above mean sea level, adjustment of 1912.

Dralnage area.- 1,300 square miles.

Records avallable.- August 1938 to September 1941,

W., 1.8
Datum of gage 1s 799.09 feet

July 1909 to December 1913 at site

a mlle upstream; March 1931 to March 1938 at site 2% miles upstream (winter
records incomplete prior to 1936).

Extremes.- Maximunm discharge observed during year, 3,400 second-feet May 31 (gage helght,
II.68 feet); minimum, 4.4 second-feet Nov. 13 (gage helght, 1.38 feet).
1909-13, 1931-41: Maximum discharge observed, 4,580 second-feet Feb. 29, 1932;
maximum gage helght observed, 16.15 feet Mar. 13, 1938 (affected by backwater); minimum
discharge ebserved, 0.6 second-foot Aug. 1, 1934 and Feb. 2-5, 1940.

Remarks.- Records good except those for periods of ice effect or computed by shifting

control, which are falr.

Gage read twice daily.

lake and several other small lakes above statiom.

Discharge, in second-feet, water year Octob

.

1940 to September 1941

Flow partly regulated by Cottonwood

Day| oOct. Nov. Deo. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1l 1 28 bl12 45 30 38| 1,360 319| 2,460 207| 69 17
2] 1 28 b1l 47 b2e 38| 1,280 297| 1,520 278 72 17
S| 12 26 9,4 bd6 27| 38| 1,130 275] 1,210 264 18
41 15 26 9.8 bdl 26, b36 947 2641 1,060 254| 120 20
& $.9 27 vo.4]  b37 b2e| b34| 451 123 e45 244| 264 18
6| 13 28 b12 b34 b26| b36 571 14 781 462| 120 14
71 12 27 b13 b33 b24] 38| 543 144] 871 488| 73 16
8 10 24 b17 b32 b24, 43 515 264 18e 413| e0 28
o 9.8 28 b21 b33 b26 47, 488 100 413| 342 68 27

10 1 54 26 b34 28 7] 800 23| 365 207 &6 22

1 1 b38 28 36 32| 83 413 113| 437 49 20

12 8.9 17 29 33 470| 437 127| 600 209| 100 22
13 7.6 4.6 28 b4l 44 579 437 120 947 254 19|
1l 32 6.8 126 b46 42 #7658 413) 113} 1,170 226 6.4 25
15 10 b9.8 b27 48 49 #947| 389 767 1,280 201 7.0 23
18 9.8 bl1 b28 51 50) 912 413 2,680 1,240 236] 6.8 27
17 8.5 | 1bl3 b24 47 bae| #bi62) 462| 2,030 1,170 437 7.2 24
18 8.9 14 b23 44 b43| %322 462 719 947 3g9| 16 22
19 9.4 | =16 b25 43 b36 499 413| 462 719 244] 21 22
20 8.9 17 26 42 b26| 871 718 365 600 226 23 21|
21 8.5 23 27 38 21 5431 1,440 234 488 209 23 20|
22 9.8 19 28 38 bl 5430 2,110 106| 413 185 23 16|

23 9.4 22 29 38 b20| 543 1,980 437| 162 22 16|

24 8.5 24 33 34 bl 600f 1,560 50| 488 127 =24 17

26 8.5 2 36 34 b19| 746 1,130 148 413 113| 30 17|

26 R 24 34 34 b24| 983 3¢ 148 368) o9 =27 19)

27| 1 19 36 32 b3 845 629) 134 342 92 26 18]

28| 28 17 38 b28 #b36] 848] 543, 134] 297 86| 24 17|

29| 48 bild 38 b28 - 78 43 all 31 80| 24 17|
28 b13 b31 - 912] 38 adl! 31 67l 22 30
31| 25 - 42 32 - 1,179 -] 2,8 - ssL 21 -
Montn Second- . Per Run-off
on’ axinmum | Minimum Mean square
foot-days mile | Inches | Aere-~feet
0CHODOr. . e eaveriusvsnsssenas 599.8 48 .6 12,9 | 0,0099f 0.01 795
618.2 38 4.6 20.6 .016 .02 1,230
DECOMDOT v vveserrerereercsse 784.6 42 9.4 25,3 019 <02 1,560
Calendar year 1940......... 16,007.3 1,720 o6 43.7 .034 +46 31,760
JOIMUALY s s covorssnsnrennsnoons 1,184 51 28 38.2 .029 +03 2,360
859 80 19 30,7 .024 .02 1,700
14,629 1,170 34 469 361 42 28,820
23,538 2,110 389 788 . .67 46,690
13,740 2,860 14 443 #341 39 27,250
22,704 2,460 297 787 .582 .66 45,030
7,284 4e8 53 235 .81 .21 14,450
viees 1,585.4 254 6.4 51,1 .039 .06 3,140
Septembere..oreeeeieseanceres 608 30 14 20,3 .016 .02 #2
Weter year 1940-4l.........| 87,834,0 2,860 4.6 241 L1865 |  2.51 | 174,200

* Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated.
b Stage-discharge relation sffected by ice.
Note.- Shifting-control method used July 1-26,
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Blue Barth River near Rapidan, Minn.

151

Locatlon.- Water-stage recorder, lat. 44°05'51", long. 94°06'32", in SESE% sec. 6, T.
T07 N., R. 27 W., 0.2 mile downstream from Northern States Power Co. power plant, 2
miles west of Rapldan, 3% miles downstream from Watonwan River, and 7§ miles upstream

from LeSueur River.

Drainage area.- 2,430 square miles.

Records avallable.- July 1909 to November 1910 (winter records incomplete), October 1939

0 Septemoel 1.

Extremes.- Maximum discharge auring year, 4,390 second-feet Mar.3l (gage height, 6.13
eet); minimum observed, 13 second-feet Sept. 2 (gage height, 1.11 feet).
1909-10, 1939-41: Maximum discharge observed, 13,100 Second-feet Mar. 12, 1910,
from rating curve extended above 4,000 second-feet; minimum observed, 12 eecond-feet
Mar. 23, 1940 (gage height, 1.09 feet).

Remarks.- Records excellent except those for period of no gage-helight record and those

for period of ice effect, which are good.

city, 2,980 acre-feet).

'
Rating table, water year 1940-415~ except perloda of 1ce 3frect {gage height, in feet, and
qQ:

scharge, in second~-feet

Flow regulated by Rapidan Reservoir (capa-

1.1 13 1.7 150 4.0 1,760
1.2 24 2.0 269 5.0 2,920
1.3 40 2.6 529 5.9 4,110
1.4 62 3.0 872
1.5 88 3.6 1,280
Discharge, in second-feet, water year October 1940 to September 1941
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 144 122 242 e 132 17¢| 3,100 1,420{ 1,150| 1,150 194 1s
2 119 127 285 517 73 183| 2,920 1,320} 1,370| 1,51C 190 39
3 117 135 466 500 220 232| 2,860| 1,190 1,370 1,660 194 15
4 110 292 466 744 120 19s| 2,800 1,070} 1,180| 1,370 292 10
5 107 364 466 1,010 215 270| 2,740 1,070 934 | 1,150 248 124
-] 17 296 468 768 117 329} 2,800 919 934 are 194 116
7 17 227 460 466 201 716 2,860 880 726 1,030 194 w
8 11is 245 460 471 120 o974 2,380 783 1,110 194 121
9 il 343 460 471 83 1,420| 1,980 S04 610 958 198
10 110 70 454 471 212| b1,800| 2,140 897 1,010 194 16
11 15 300 335 471 273 | b2,000| 2,200 579 880 903 194 122
12 112 a240 #301 471 218 [#b2,200| 1,980 591 | 1,420 sa7 186 306
13 al? 369 466 339 | b2,400| 2,040 60| 2,260 934 125 369
14 106 al7 359 466 199 | »2,600| 1,870 471| 3,240 90 119 242
15 123 al? 349 460 198 | »2,600| 1,820 471| 3,560 113 246
also 349 444 194 |¥b2,200| 2,320 512 | 4,110 690 115 385
17 1io a80 285 306 348 | v2,000| 2,440 466 | 3,970 842 1s
17 8220 282 300 583 1,870 1,920 460 3,430 684 116 422
19 116 a360 280 234 723 1,870| 1,760 385| 2,860 830 123
20 1s ¥223 198 284 494 1,980| 2,380 385| 2,260 768 116 1,820
21 118 406 198 282 324| 2,090| 2,860 380] 1,980 726 21| 1,820
22 122 566 198 278 2451 2,320( 3,300 380 1,760 630 120| 1,280
23 114 8567 244 190 239| 2,560 3,560 320] 1,680 477 117 690
24 15 998 342 #273 239 2,560 3,690 297{ 1,370 471 1s 477
25 14| 1,240 288 186 239| 2,440 3,100 202| 1,190 a7 1s 416
26 112| 1,110 342 #1856 %235 2,260 2,680 2921 1,280 471 122 560
27 15 790 442 115 235 2,080 2,320 297] 1,030 400 127 460
28 126 670 379 122 230| 2,090 1,980 297 927 364 130 466
29 126 471 717 287 - 1,920| 1,870 301 1,190 287 122 466
30 117 466 775 19 - 3,170] 1,560 411] 1,160 283 130 480
31 117 - 747 226 - 3,970 - 535 - 274 18 -
Second- Per Run-off
Month days Maximum { Minimum Mean
Foot: mile | Inches | Acre-feet
2,843 144 14 85.3] 0,035| 0,04 5,240
11,449 1,240 17 382 157 .18 22,710
12,004 e 198 387 +159 .18 23,810
61,957 1,250 13 169 +070 .94 122,900
12,339 1,010 115 398 164 .19 24,470
202 723 63 251 »103 11 13,940
55,471 3,970 163 1,789 »736 .85 110,000
74,230 3,690 1,560| 2,474 1.02 1.14 147,200
MeYeeoeeorntsoinreanennes 18,795 1,420 202 606 .249 «29 37,280
June...eee 50,954 4,110 500/ 1,898 »699 .78 101,100
24,561 1,660 274 792 +326 +38 48,700
4,360 202 18| 141 .068 «07 8,650
SepLembOr. . eucerenrerenansann 13,096 1,820 15 437 -180 .20 25,960
Water year 1940~41 coceences 286,918 4,110 14 786 £323] 4.41 569,100
t%!s Jayy

# Winter discharge measurement made on

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

509347 0 - 43 - 11




152 MINNESOTA RIVER BASIN
Watonwan River near Garden Clty, Minn.

Location.- Chain gage, lat. 44°02'48", long. 94°11'35" , in NE} sec. 28, T. 107 N., R.
28 W., at bridge on County Highway 13, 1 mile west of Garden City, 5 miles down-
stream from Perch Creek, and 6 miles upstream from mouth.

Dralnage area.- 812 square mlles.

Records avallable.- March 1940 to September 1941.

Extremes.- Maximum discharge observed during year, 1,490 second-feet June 14 (zage

eTght, 5.27 feet); minimum daily discharge, 5.2 second-feet.
1940-41: Maximum discharge observed, that of June 14, 1941; minimum observed,
2.0 second-feet July 23, 1940 (gage height, 0.27 foot).

Remarks.- Records falr. Gage read once dally.

Discharge, in second-feet, water year October 1940 to September 1941

Day|{ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 a5.2 20 14 22 22 24| 1,050 a240 70 331 35 13
21 a5.2 21 13 20 22 23{ 1,050 212 80 361| a35 12
3 a7.5| a20 12 20 22 3€ #970 200 92 331]| a35 11
4 6.2 19 10 18 22 36 970 178 106 a320| ab0 11
5 5.4 al7 13 15 20 34 850 163 a320 a80 11
] 11 14 16 16 19 34 692 168 99 a31G| all0 11
7 a9.0 14 18 18 19 44 614 157 al30 a310| al0n 24
8 8.0 13 20 20 18 60 614 148 1438 a300 a30
9 9.0 15 20 19 22 90 536 148 157 a300 50 24

10 8.0 15 19 24 20 120 497 138 316 290 45 24
11 a7.0| al4 iy 26 20 180 460 al30 614 277 36 24
12 86,5 al2 14 26 22 260 442 121 1,010 264 17 21
13 a6.0 a9.0 12 26 52 #340 592 114 1,360 2562 17 19
14 ab.5 88,0 #16 24 30 400 392 114 1,440 228 20 16
16 7.6 a3.0 19 22 28 460 361 86 1,310 216 17 alé
16 8.5, 29,0 20 22 30 380 331 €0 1,010 194 ki 16
17 7.6 alo 20 20 32 *#220 316 78 850 184 19 19
18 7.6 al2 20 20 30 300 316 78 770 184 16 23
19 7.6/ ald 19 20 30 380 316 78 751 174 13 26
20 7.6 al9 20 22 24 420 442 75 692 174 11 32
21 7.6 a22 20 24 24 460 614 83 576 166 9.,7| 428
22 7.6 %24 22 26 24 480 731 75 478 147 9.7 417
23 7.1 a2b 22 26 24 500 810 70 425 122 9.7 12
24 646 26 24 24 20 550 770 69 376 114 12 13
25 a7.0 24 24 22 22 550 614 61 331 98 7.8 9.2
26 8.0 22 26 22] *#26 600 536 52 331 86 a7.8 8.3

27 9.0i 20 26 #20) 24 #650 a440 49 303 a70 3 843

28 27 17 28 ‘18] 24 760 361 61 303 57 14 7.8

29 29 17 50 17| - #800)| 316 168 303 49 11 a7.8

30 25 14 30} 20| - 890 274 178 317 42 15 20

31 2 - 26| 20 - 970 - al20 - 37 11 -

Per Run-off
Second-
Month Maxizmum | Minipmm Mean square

foot-daya mile | Inches | Acre-~feet

[e23 72113 299,9 29 5.2 9.67 | 0.012 0.01 596
495.0 26 8.0 16.4 .020 .02 978

DeCOmberescesccrarssaratnsans 610 30 10 19.7 .024 .03 1,210

Calendar year - - - - - - -

Ji cetecsssterancancniran 659 26 15 21.3 026 03 1,310

A 672 32 i8 24.0 030 .03 1,330
11,048 970 24 356 »438 .51 21,910

17,077 1,050 274 569 701 78 53,870

5,697 240 49 119 147 17 7 4330

14,815 1,440 70 494 »608 . 29,390

6,208 361 37 203 «250 .29 12,490

918.5 110 7.8 29.6 .036 »04 1,820

511.4 32 7.8 17.0 021 .02 1,010

Water year 1940=4l.cceeseces 67,098.8 1,440 5.2 166 .192 2.61 115,200

# Winter dlscharge measurement mede or this day.

a No gage-height record; discharge interpolated.

d Doubtful gage-height record; dischargé interpolated.

Note,~ Stage-discharge relation affected by ice Nov. 22 to Mar. 29 (no gage-height record Dec,
16-29).,




MINNESOTA RIVER BASIN 163
Le Sueur River near Rapidan, Minn.

Location.- Water-stage recorder, lat. 44°06'49", long. 94°02'31" in SWi sec. 35, T. 108
T, R. 27 W., 600 feet downstream from highway bridge, 1% miles upstream from mouth,
and 2 miles northeast of Rapidan.

Drainage area.- 1,100 square miles.
Records available.- October 1939 to September 1941.

Extremes.- Maximum discharge during year, 2,840 second-feet Mar. 31; maximum gage height,
B feet Mar. 14, affected by ice; minimum discharge, 12 second-feet Sept. 6, 7
(gage helght, 2.20 feet).
1939-41: Max’mum discharge, that of Mar. 31, 1941; maximum gage height, that of
Mar. 14, 1941; minimum daily discharge, 2.0 second-feet Feb. 9, 1940, minimum gage
height, that of Sept. 6, 7, 1941.

Remarks .- Records good except those for period of shifting control, and those affected
by 1ce, which are fair.

Rating tables, water year 1940-41, except periods of ice effect or shifting control
(gage helght, in feet, and discharge, 1in second-feet)

Oct. 1 to June 11 June 16 to Sept. 30
2.4 11 4.0 222 8.0 1,570 2.2 12 3.5 160
2.6 23 4.5 344 9.0 1,990 2.3 16 4.0 258
2.8 41 5.0 492 10.5 2,740 2.4 23 4.5 370
3.0 62 6.0 822 2.5 31 5.0 305
3.5 127 7.0 1,180 2.7 51 6.1 856
3.0 86

Discharge, in second-feet, water year October 1940 to Ssptembsr 1941

Day| Oct. Nov. Des. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 15 36 100 180 55 55| 2,340 415 805 505 41 13
2 15 41 95 170 85 55| 1,890 400 771 448 39 13
3 15 48 20 150 55 60 | 1,730 476 620 370 38 14
4 15 50 90 130 55 65| 1,730 400 508 301 52 14
5 14 59 90 120 85 75| 1,810 344 430 260 52 13
8 19 59 90 110 55 85| 1,730 326 386 233 o 12
7 19 55 90 100 55 95| 1,570 255 344 211 42 13
8 18 51 95 95 50 40| 1,370 258 302 189 38 18

19 49 95 85 48 300 | 1,220 237 280 174 35 20
10 19 50 90 80 48 550 | 1,110 222 258 165 34 22
1n 19 60 20 75 48| 1,100 99s 207 326 169 31 21
12 18 50 85 70 50 | #1,300 926 193 558 143 29 18
18 17 35 #75 70 601 1,400 856 179 620 133 27 15
14 19 30 65 70 65| 1,500 788 167 703 116 27 16
15 19 30 70 70 70{ 1,400 754 207 856 124 25 17
1e 19 34 5 70 70 | #1,300 788 199 788 114 23 1s
17 19 38 70 65 7e | 1,100 720 173 642 106 24 21
18 19 48 65 55 65 900 703 154 550 122 24 25
19 19 70 65 55 65 | 1,000 636 133 462 109 22 21
20 19 #90 65 55 60| 1,100 998 135 282 94 20 17
21 18 120 70 55 55( 1,300 1,220 129 334 87 20 15
22 18 170 70 55 55| 1,400 1,180 120 334 £l 20 1
23 18 220 70 50 55| 1,600 1,110 109 301 e 20 16
24 19 260 75 50 55| 1,600 106 271 66 19 15
26 19 300 85 50 55( 1,400 839 28 235 60 20 16
28 19 280 100 *50 55| 1,500 737 89 213 54 20 154
27 19 200 120 50 50 | #1,600 652 84 290 51 17
28 21 150 140 50 50 1,800 872 85 301 49 17 14
29 32 140 150 50 - 2,240 508 111 476 48 16 14

35 110 170 55 - | #2,690 460 344 738 47 15 20
31 35 - 170 55 - 2,740 - 524 - 43 13 -

Por Run-off
Seeond-
Month Maxizmum | Minimum Mean square
- foot-days mile | Inches | Acre~fest

00tObOT. . ecrerennanas 608 35 14 19.6 | 0.018 0.02 1,210

November. .. 2,936 300 30 97.9 .089 .10 5,820

DOOBMDAT . ceverrorcecncsrssons 2,870 170 65 92.8 .084 «10 5,690

Calendar year 1940......... 25,306.2 1,300 2.0 65.1 1063 .87 50,200
Jn.gunry 2,445 150 50 78.9 o072 .08 4,850
1,584 70 48 56.6 .051 .05 3,140

33,450 2,740 55 1,079 981 1.13 66,350

32,907 2,340 460 1,097 1997 1.11 65,270

6,H09 524 84 223 .203 .23 13,700

14,114 856 213 470 .427 .48 27,990

July.. 4,743 505 43 153 +139 .16 9,410
ceeriean s67 52 13 28.0 .025 .03 1,720
September....vecvneererennnns 495 25 12 16.6 .015 .02 088
Water year 1940-4l.........| 103,931 2,740 12 285 .259 3.51 206,100

# Winter discharge measurement made on this day.
Note.~ Stage-discharge relation affected by ice Nov. 1l to Mar. 28. Shifting-control method used
May I, 2, 4-30, June 6-11.



154 MINNESOTA RIVER BASIN
Lakes in Minnesota River Basin

Big Stone Lake at Ortonville, Minn.

Location.~ Staff gage, lat. 45°18', long. 96°27', in sec. 16, T. 121 N., R. 26 W., on
abutment of concrete dam at outlet, half a mile southwest of Ortonville. Datum of
gage 1s 957.69 feet (revised) above mean sea level (levels by Corps of Engineers,

U. 8. Amy).

Records available.- March 1937 to September 1941.

Tenes .- —4T: Maximum gage height observed, 9.90 feet May 8, 1937; minimum
observed, 2.20 feet Nov. 20, 1940.

Remarks.- Lake level artificially regulated by concrete dam with sluice gates and stop
Togs permitting control between elevations 958.44 feet (revised) and 969.69 feet
(revised) above mean sea level.

Cooperation.~ Gage readings furnished by Corps ¢f Engineers, U. 8. Amy.

Gage height, in feet, 1939-40

1039 1940 1040 1941
Oct. 26 5.78 Mar. 31 S.98 Oct. 31 a4.S0 Apr. 30 a%7.00
Nov. 30 ab.50 Apr. 30 7.70 Nov, 20 2.20 May 31 a6.80

Dec. 31 5.20 May 31 a6.02 June 30 a7.40

June 30 ab5.68 1941 July 26 7.40

1940 July 31 ab.35 Jan. 13  4.06 Aug. 26 7.06

Jan. 31 85.50 Aug. 29 5.64 Feb, 28 a4.91 | Sept.30 6.90
Feb. 20 ab.49 Sept. 2 4.84 Mar. 26 b5.66

a Interpolated.
Note,- Gage readinga other than those shown above were mede.

Perkins Lake near Morris, Minn.
(Formerly published as Lower Pomme de Terre Lake near Morris, Mimn.)

Location.- Staff gage, lat. 45°41'25", long. 95°51'S5", in SE} sec. 30, T. 126 N., R.
4T W., on abutment of concrete dam at outlet, 9 miles northeast of Morris.

Records avallable.- October 1938 to September 1941 (fragmentary).

EXtremes.- 1935-41: Maximum gage height observed, 3.30 feet, Mar. 27, 1939; minimun

~— observed, 0.94 feet Nov. 2, 1939.

Remarks.- Lake level artificially regulated by type "C" dam with twelve S-foot bays per-
mitting a 2-foot control by stop logs. Datum of gage 1s at top of concrete apron of

dam.
Cooperation,- Gage readings furnished by Minnesota Department of Conservation, Division
0T Water Resources and Engineering.

Gage height, 1in feet, 1939-41

1940 1940 1941 1941
Nove 2 0.94 Apr. 14 1.90 July 17 1.64 Apr. 3 2.50 July 3 1.94
0 1.02 21 2.00 23 1.56 iz  2.50 20 1.94
Dec. 6 1.30 25  2.40 30 1.54 186  2.34 Aug. 14 2.00
4 1.30 May 8 2.20 Aug. 3 1.60 27 2.12 Sept.14 2.36
17 1.30 8 2.10 Oct. 16 1.20 May 4 1.90 19  2.30
29  1.30 24 2.00 27  1.04 25 1.94 26 3.20
June 4 2.00 June 12 2.10
1940 28 2.00 1041 17 2.01
Apr. 6 2.30 July € 1.S2 Mar. 21  1.90 25 2.00

Barrett Lake at Barrett, Minn.

Location.- Staff gage, lat. 45°54'45", long. 90°53'00", in sec. 12, T. 128 N., R. 42 W.,
ot right abutment of concrete combination dam and bridge on Pomme de Terre River at
outlet of lake in village of Barrett, 6 miles below Porme de Terre Lake.

Records available.- %1937 to September %941 ((Ilra?lggtg.ry%.s 6. 14, 1941; mint

Extremes.- 19037-41; mum gage height observe . 08 ept. 3 minimm

= baerved, 2.36 feet Sept. 3, 1938. ’ T

Remarks.- Lake level artiflciaily regulated by dam with six openings 6 feet, 10 inches
wI'dﬁ, peﬁttlng a 4~foot control by stop logs. Datum of gage 1s at top of concrete
81 of .

Cooperation.~ Gage readings furnished by Minnesota Department of Conservation, Division
o; Water Resources and Engineering.

Gage helight, in feet, 1939-41

1939 1940 1940 1941 1941
Oct. 18 2.54 Mey 2 3.70 Aug. 30  3.20 Apr. 11 3.95 July & 3.52
Nov. 8 2.60 11 2.68 Sept.19 3.02 19 3.98 1 374

19 2.64 23 3.8 30 2.89 256  3.70 18 3.70
Dec. 2 2.60 30 3.70 Oct. 9 2.45 30 3.92 2¢  3.66

28 2.50 June & 3.76 23 2.78 Mey 10 3.78 Aug. 8 3.64

15 3.70 Nove 1 2.92 17 3.7 15 3.82

1940 26 3.50 25 3.68 20 3.82
Apr. 6 3.58 July 3 3.48 1941 June 3.76 Septs 6 4,08

14 3.60 11 3.46 Mar. 18 3.52 12 3.78 4.00

20 3.80 20 3.40 26 3.75 18 3.78 14 4.26

28  B3.74 26 3.36 31 3.98 21 3.98 22 3.68

30 3.70 Aug. 7 3.36 Apr. 4 4.00 27 3.8 25  3.98
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- Christina Lake near Ashby, Minn.

Location.- Staff gage, lat. 46°04'20", long. 96°46'20", in sec. 13, T. 130 N., R. 41 W.,

— 2% mlles southeast of Ashby. This is one of the lakes tributary to the Pomme de Terre
River and i1s Jjust above Pelican Lake.
level, adjustment of 1912.

Records available.- May 1937 to September 1941 (fragmentary).

Datum of gage 1s 1,211.79 feet above mean sea

XLTomes ., - —Z1: Maximum gage height observed, 1.40 feet Apr. 18, 1941; minimum
observed, -0.18 foot Nov. 8, 1937.

Remarks.- Lake level artificlally regulated by type "C" dam with four 5-foot bays per-
mItting a 2-foot control by stop logs. Datum of gage is at top of concrete sill of

dam,
Cooperation.~ Gage readings fumished by Minnesota Department of Conservation, Division
of Dragnags and Waters.

Gage height, in feet, 1940-41

1940, 1940 1941
Apr. 13 0.64 June 20 0.79 Sept. 2 0.47 Apr. 18 1.40 July 6 0.93
by .97 .74 24 +46 26 1.30 13 .52
¥ay 3 1.08 July 5 .60 28 .33 May 11 1.10 24 .78
7  1l.10 10 76 Oct. 29 »31 13 1l.00 Aug. 9 «60
12 1.00 23 +65 June 16 1.14 14 «84
24 1l.14 29 .48 1941 19 1.04 30 .90
June 6 <96 Augs 3 64 Apr. 3 1.25 256 1.06
1. 92 19 48 6 1.28 27 1.09

Long Lake near Evansville, Minn.

Location.- Staff gage, lat. 45°58', long. 95°42', in lot 3, sec. 27, T. 129 N., R. 40 W.,
Gn abutment of concrete dam at outlet, 3% miles south of Evansville. Datum of gage
is 1,313.36 feet above mean sea level, adjustment of 1912,

Records available.- July 1937 to September 1941 (fragmentary).
Temes .~ : Maximum gage height observed, 3.30 feet June 29, 1941; minimum
occurred in September 1938 when stage was reported below datum of gage.

Remarks.- Lake level artificially regulated by type "C" dam with six 5-foot bays permit-~
tIng a 4-foot control by stop logs. Datum of gage is at top of concrete sill of dam.

Cooperation.- Gage readings prior to June 1941 furnished by Minnesota Department of
onservation, Division of Water Resources and Engineering.

Gege height, in feet, 1939-41
1950 1940 1540 1941 1941
Oct, 7 1.46 May 16 2.38 Oct. 10 0.56 June 1 2.30 Aug. 3 2.40
18 1.36 24 2.14 25 .46 8 2.58 10 2.74
Fov. 28 1.0 June 5 1.92 Fove 9 .68 15 2.78 17 2,70
Decs 21 1.06 15 1.82 18 2.76 24 2,50
Juy 6 1.39 1941 22 3.1 31 2.80
1940 31 1.12 Apr. 21  2.80 29  3.30 Sept. 7 2.70
Mer. 29 1.64 Aug. 15 .95 Mey 2 2.62 July 6 3.20 14 3.10
Apr. 13 2.86 3 .90 4 2.48 13 3.10 21 3.80
23 2.90 Beptel2 .76 16  2.40 19 3.10 25 3.56
Mey 2 2.74 .62 31 2.30 26 2,70

Albert Lake near Erdahl, Minn.

Locatlon.- Staff gage, lat. 45°56'20", long. 95°5'30", in sec. 31, T. 129 N., R."40 W.,
on avutment of concrete dam at outlet, 44 mlles southeast of Erdahl. Datum of gage is
1,251.95 feet above mean sea level, adjustment of 1912.

Records avallable.- May 1938 to September 1941 (fragmentary).

Temes.~ : Maximum gage height observed, 3.02 feet Aug. 10, Sept. 14, 1941;
Stage reported to be below gage during February 1939.

Remarks.~ Lake level artificially regulated by type "C" dam with elght 5-foot bays per-

mitting a 4-foot control by stop logs. Datum of gage 1s at top of concrete sill of

dam.
Cooggmtion.- Prior to May 1941, gage readin%s
on, Division of Water Resources an

fumished by Minnesota Department of Con-
Engineering.

Gage height, in feet, 1939-41

1939 1940 1941 1941 1941
t. 7 1.30 June -5 2.23 Apr. 21 2.67 June 18 2,52 Aug. 17 2.42
18 1l.22 15 2.24 Mey 2 2.55 20 2.850 24 2.60
Fov. 29 1.08 July 6 1.91 9 2.30 23 2.80 31 2.68
Dec. 16 1.0 31 170 16 2.50 27 2.42 Sept. 7 2.58
Aug. 15 1.52 23 2.40 29 2.60 14 3.02
1940 31  1.46 30 2.52 Juy 7 2.60 22 2.68
Apr. 13 2.58 Sept.12 1.28 June 2 2.58 14  2.48 29 2.80
23 2.54 28 1l.12 5 2.40 21 2.66
May 2 2.34 Oct. 10 1.04 7 2.56 27 2.4
16 2.62 25 .92 9 2.42 Aug. 4 2.50
24 2.18 Rov. 9 1.12 16 2.56 10 3.02
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Emlly Lake near Hancock, Minn. e

Location.- Staff gage, lat. 45°31', long. 95°42', in sec. 33, T. 124 N., R. 40 W., on
abutment of concrete dam at outlet, 5 miles east of Hancock.

Records avallable.~ April 1937 to September 1941 (fragmentary).

Extrenes.- 1037-41; Maximum gage height observed, 2.89 feet May 19, 1938; minimum
observed, 1.22 feet, Sept. 29, 1940.

Remarks.- Lake level artificially regulated by type "C" dam with ten 5-foot bays permitting
a £2-Toot control by stop logs. Datum of gage is at top of concrete sill of dam.

Cooperation.- Prior to July 1941, gage readings fumished by Minnesota Department of Con-
servation, Division of Water Rescurces and Engineering.

Gage height, in feet, 1940-41

1940 1940 1940 1940 1941
Apr, 14 2.10 June 2 2.00 Aug. 4 1.56 Oct. 29 1.22 June 30 ga2.05
21 2.60 12 2.00 11 1.54 July 31 al.60
May 7 2.40 17 2.24 19 1.46 1941 Aug. 31 al.54
17 2.22 July 1 1,70 Sept.22 1.%6 Mar. 31 2,18 Sept.30 1.48
24 2.06 29 1.60 29  1.22 Apr. 30 a2,66

a Interpolated.
Note,~ Gage readings other than those shown above were made.

Francis Lake at Elysian, Minn.

Location.- Temporary staff gage, lat. 44°12', long. 93°41', in sec. 35, T. 109 N., R.
., at Woodbine Resort in villabe of Elysian. Datum of gage is 1,008.44 feet above
mean sea level, adjustment of 1912.
Records available.- July 1940 to September 1941.
Extremes.- 1940-41: Maximum gage height observed during period, 7.00 feet June 29, 30,
941; minimum observed, 5.08 feet Oct. 28, 27, 1940.

Gage helght, in feet, 1940-41

940 1940 1941 1941 1941
July 31 5.20 Oct. 31 5.24 Jan. 31 5.66 Apr. 30 6.62 July 31 6.60
Aug. 31 5.60 Nov. 30 5.56 Feb. 28 5.68 May 31 6.92 Aug. 31 6,14
Sept.30 5.22 Dec. 31 5.66 Mar. 31 6.10 June 30 7.00 Sept.30 6.00

Note,- Gase read daily; only month-end readings published.

Madison Lake near Madison Lake, Minn.

Locatton.- Staff gage, lat. 44°10', long. 93°48", at Pcint Pleasant at edge of village
0f Madison Lake., Datum of gage is 999.83 feet above mean sea level, datum of 1929.
Prior to Apr. 13, 1941, datum of gage was 996.32 feet above mean sea level, datum of
1929; all gage readings have been reduced to present datum.

Records available.- July 1940 to September 1941,

Extremes.- 1940-41: Maximum gage helght observed, 9.80 feet June 29 to July 7, 1941;
minirum observed, 4.32 feet Aug. 12, 1940.

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division
of Waler Resources and Engineering.

Gage helght, in feet, 1940-41

1940 1940 1941 1941
July 23  4.49 Sept.28  4.47 May 25 9.00 July 31 9.20
31 4.33 31 9.30 Aug. 15 9.00
Aug. 15  4.55 1941 June 15 9.60 31 e.50
31 4.75 Apr. 13 8.30 30 9.80 Sept.15  8.40
Sept.1l5  4.69 30 9.00 July 15 9.60 30 8.20

Note.~ Gage read daily July 23 to Sept. 28, 1940, and Apr. 13 to Sept.
30, 1941; only month-end resdings published.

Cynthia Lake near Prior Lake, Minn.

Location.- Staff gage, lat. 44°38*, long. 93°29', in sec., 4, T. 113 N., R. 22 W., on

— aputment of concrete dam, 6% miles southwest of village of Prior Lake.

Records avallable.- June 1937 to Septemder 1941 (fragmentary).

Extremes.- I1037-41: Water surface was above gage helght 3.34 feet (top of gage) Sept. 13,
T938; minimum gage helght observed, 0.80 foot, Sert. 16, 1939.

Remarks.- Stage of lake regulated by type "C" dam with five 5-foot bays permitting a
2-T¢ot control by stop logs. Datum of gage is at top of concrete sill of dam.

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division
T Water Resources and Engineering.

Gage height, in feet, 1940-41

1940 1940 1940 1941 1941
Apr. 22 1.74 June 22 2,08 Aug. 24 1.76 May 21 1.80 July 26 1.54
30 1.56 29 2.48 Sept. 7 1.76 31 1.92 Aug. 9 1l.64
Mey 10 1.42 July 13 1.86 1la  1.78 June 5 1.94 16 1l.64
17 1l.44 20 1.78 21  1.74 21 1.96 20 1.58
31 1.40 27 1.80 28 1.66 July 5 1.88
June 8 2.04 Aug. 3 1.88 Oct. 4 1.74 12 1.58
15 1.72 11  1.88 Dec. 9 1.90 19 1.56
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St. Croix River near Danbury, Wis.

Location.- Water-stage recorder, lat. 46°04', long. 92°15', in sec. 33, T. 42 N., R. 15
., on State Trunk Highway 35, 3% mlles downstream from Namekagon River and 10 miles
northeast of Danbury.
Drainage area.- 1,550 square miles.

Records available.- March 1914 to September 1941.
Average discharge.- 27 year, 1,161 second-feet.
Extremes.- Maximum discharge during year, 8,630 second-feet Sept 4 (gage height, 7.16
Teet), minimum, 610 second-feet Oct. 13 Egage height, 0.30 foot).
1914-41: Maximum discharge, that of Sept. 4, 1941; minimum observed, 393 second-
feet Aug. 6, 13, 1934 (gage height, -0.20 foot, site then in use).

Remarks.- Records good except those for period of ice effect or no gage-height record,
T wnich are fair.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 702 906 700 990 800 7001 1,420| 2,140| 1,640 998 796 | 6,260
2 682 878 910 980 790 700( 1,550| 1,900| 1,590 993 796 | 7,130
3 682 875 960 970 780 700| 1,700! 1,640 1,500 966 796 | ©,180
4 682 878 960 960 770 700 1,900 1,540| 1,420 936 Te| s
5 682 878 950 940 760 710 2,200 1,500 1,330 936 e | 8,330

A}

[ 662 878 950 930 #760 720| 2,580| 1,500| 1,590 966 747) 7,580
7 6l 878 940 #920 760 730( 3,380 1,460 » 936 747 | 6,540
8 662 849 930 920 760 740| 3,980| 1,420| 1,680 906 724| 5,710
662 849 920 920 760 7501 &,980| 1,380| 1,540 966 724 5,170

10 €82 906 910 910 760 760| &,980, 1,330| 1,380( 1,030 724 | 4,630
11 682 1,060 910 910 750 770 &,860| 1,290 1,460 966 724 4,110
12 662 s 900 10 750 780 &,500{ 1,290| 1,770 936 724§ 3,620
13 644| 1,420 910 750 790 3,160 1,250 » 950 906 724 3,380

16 662 1,330 900 740 soo| 2,830| 1,200 1,650 906 702 5,710
17 724 1,280 200 900 740 s00| 2,680| 1,250| 1,500 20 702| 4,900
18 e22| 1,420 200 900 740 s00| 2,630| 1,170 1,380 96! 702 | 4,500
19| a860] 1,420 830 900 730 soo| 2,8s0| 1, 1,250 gzg 632 | 4,630
20( ag00] 1,380 880 200 730 s0o| 3,270| 1,140 1,210 93 6s2| 4,630
21 a780] 1,380 880 890 730 soo| 3,500 1,060| 1,170 906 6s2| 4,370
2 702| 1,330 550 870 720 800| &,3s0| 1,080 1,340 906 72| 3,

27 682! 1,lo0{ 1 840 710 840| 2,480 936 | 1,050 849 702 | 2,630
28 702 9 1,000 830 700 s70| 2,430| 1,060 208 822 702 | 2,530
20 796 840! 1,000 820 - 930 | 2,240| 1,170 1,030 822 796 | 2,
849 840] 1,000 810 - | zozo| 21e0f 1200| 1060 s22| 2,200 | 2,240
51 849 -1 1,000 810 - | 1j200 1,500 - 822 | 5,250 -
Second- Per square|Run-off in
Month foot-days Maximum Minipum Mean mile inches
October. . 22,148 200 644 714 0.461 0.53
November. . . 33,535 1,420 840 1,118 721 .80
December. «.... 28,690 1,000 700 925 597 .69
Calendar year 1940..evevecnns. 375,480 2,880 617 1,026 .662 9.00
JADUATY et evessnannnrnararannass 27,770 990 810 896 578 .gg
20,830 500 700 744 . .
24,840 1,200 700 801 517 .60
85,100 3,980 1,420 2,837 1.83 2.04
40,215 2,140 936 1,297 .837 .96
A g2 R o8 bR E
August..... . .. 26,623 5,250 652 923 .595 .69
Septembereccresesiacscrsnsoncoase 142,760 8, 480 2,240 4,759 5.07 3.42
Water year 1940-dlee-vecsvvss- 524,875 8,480 644 1,438 928 12.50

mﬁ
a No gage-height record; discharge computed on basis of record for stations near Grantsburg and
Nemekagon River near Trego.
Hote.- Stage-dlscharge relation affected by ice Nov. 28 to Apr- 5.
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St. Croix River near Grantsburg, Wis.

Location.- Water-stage recorder, lat. 45°56', long. $2°39', near center of sec. 30, T.
Z0 N., R. 18 W., at Norway Point, 0.5 mile downstream from Sand Creek and 10 mlles
north of Grantsburg. Datum of gage, 848.98 feet above mean sea level (levels by

Northern States Power Co.).

Drainage area.- 2,820 square miles.
Records avallable.- April 1923 to September 1941.

Average dlscharge.- 18 years, 1,943 second-feet.

Extremes.- Maximum discharge during year, 12,700 second-feet Sept. 17 (gage height,
IT.87 feet); minimum, 919 second-feet Aug. 18 (gage height, 3.77 feet).

1923-41: Maximum discha
&

1936 (gage height, 11.4 fee

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

e observed, 13,300 second-feet Mar. 18, 1927, April 13,
; minimum discharge, 510 second-feet Aug. 14, 17, 1934.

Rating table, water year 1940-41, except period of ice effect (gage helght, in feet,
dlscharge, in second-feet)

an
(Shifting~control method

5.7 987
4.0 1,200
4.5 1,600
5.0 2,060

Discharge, in second-feet, water year October

5.5 2,600
6.0 3,180
6.5 3,500
7.0 4,490

€.0
9.0
10.0
11.0

6,030
7,680
9,420
11,300

used Oct. 1 to Nov. 25, Aug. 1 to Sept. 1)

1940 to September 1941

14
Day] Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1| 1,130 1,640 | 1,500 | 1,650 | 1,300 | 1,240 | 2,200 | 3,030} 2;720 | 1,770 | 1,200 | 7,850
2| 1,130 1,680 1,650 | 1,620 | 1,300 | 1,240 | 2,600 | 3,670 2,760 | 1,640 | 1,200 {10,500
3 1,130| 1,6s0 1,700) 1,600) 1,300 | 1,240 | 3,100 | 3,300 { 2,660 | 1,600 | 1,200 N
4| 1,130 | 1,680 | 1,730 | 1,570 | 1,300 | 1,240 | 3,800 | 2,940 | 2,440 | 1,560 | 1,160 |11,500
5| 1,160 | 1,680 1,700 | 1,550 | 1,300 | 1,240 4,700 | 2,820 | 2,270 { 1,510 | 1,160 |12,300
6} 1,160 | 1,650 1,870 1,550 1,300 { 1,250 | 5,390 | 2,760 | 2,600 | 1,600 | 1,100 |12,500
7| 1,10} 1,680 1,650 | 1,540 | 1,300] 1,250 | 6,350 | 2,710 | 2,820 | 1,560 | 1,060 |12,500
e| 1,200 1,60 1,630 | #1,530 | 1,300 | 1,250 | 7,510 | 2,710 | 2,820 | 1,510 | 1,100 |11,500
9| 1,200 1,60 1,610 1,530 | 1,300 | 1,250 [ 8,700 | 2,600 | 2,660 | 1,510 | 1,060 |10,200
10f 1,200 | 1,6s0| 1,600 | 1,580 | 1,300 | 1,250 | 9,610 | 2,440 | 2,440 | 1,600 | 1,060 | 9,060
11} -1,200| 1,720 1,600 1,530 | 1,300 1,260 {10,200 | 2,380 | 2,540 | 1,600 | 1,100 | 8,190
12| 1,200 |-1,960 | 1,600 | 1,520 | 1,300 | 1,260 |10, 2,270 | 3,180 | 1,510 | 1,100 | 7,340
131 1,1e0} 2,220 1,600 ( 1,500 ( 1,300| 1,260 | 8,880 | 2,160 | 3,800 | 1,470 { 1,060 | 6,510
141 1,160 | 2,540 | 1,600 | 1,500 1,300 | #1,260 | 8,020 | 2,160 | 4,210 | 1,390 | 1,060 | &,350
18| 1,160 | 2,760 | 1,600 | 1,500 | 1,300 | 1,260 | 7,340 | 2,270 | 4,0 1,360 | 1,060 | 7,
18! 1,160} 2,760 | 1,600 1,500 [ 1,300 1,270 ) 6,830 | 2,320 | 3,670 | 1,350 987 |10,000
7] l,2c0{ 2,se0| 1,570 | 1,500 | 1,300 ,280 | 6,190 | 2,220 ( 3,060 | 1,350 887 | 12,300
181 1,200| 2,880 | 1,550 | 1,500 [ 1,300 | 1,290} 5,550 | 2,110 [ 2,600 | 1,470 987 |12,100
19| 1,310 | 2,880 | 1,550 1,500 1,300 | 1,3 5,550 | 2,010 | 2,380 { 1,510 387 | 10,900
20| 1,350 | 2,80 | 1,550 | 1,500 | 1,300 | 1,300 6,350 | 1,960 | 2,060 | 1,430 987 |10,000
21} 1,270| 2,820 | 1,560 | 1,500 | 1,290 | 1,300 7,610 | 1,860 | 2,060 | 1,390 987 | 9,420
22| 1,240 2,e20| 1,580 1,500 [ 1,280 | 1,300 8,360 | 1,770 | 2,060 | 1,390 987 | 9,060
23| 1,240 2,760 | 1,600 | 1,500 [ 1,270 [ 1,320 | 8,530 | 1,680 [ 1,960 | 1,300 | 1,020 | 8,190
241 1,200 | 2,660 | 1,630 [ 1,470 | 1,260 | 1,340 | 7,680 | 1,640 | 1,520 | 1,350 | 1,020 | 7,340
25 1,200 2,600 | 1,660 | 1,450 | 1,250 | 1,360 6,670 | 1,640 | 1,720 | 1,350 | 1,060 | 6,510
26( 1,200 2,320 | 1,670 | 1,430 | 1,250 1,380 | 5,870 | 1, 1,680 | 1,310 | 1,060 | 5,870
27] 1,200 | 2,100 | 1,680 [ 1,420 | 1,250 | 1,400 | 5,240 | 1,560 | 1,860 | 1,310 | 1,020 | 5,240
28| 1,200 1,950 | 1,680 | 1,400 | 1,240 1,450 | 4,940 | 1,680 | 1,860 | 1,240 | 1,060 | 4,790
29| 1,270 1,800 | 1,680 | 1,360 - 1,500 | 5,240 | 1,960 | 1,820 | 1,240 | 1,130 | 4,350
30| 1,430 1,600 | 1,680 | 1,350 - 1,600 | 4,210 | 2,270 | 1,770 | 1,240 | 1,720 | 4,210
31 1,560 - 1,680 | 1,340 - 1,850 - 2,490 - 1,240 | 4,490 -
Second- 1 Per square|Run-off in
¥onth foot-days Yax ¥in Yean mile inches
OCtobere e.severoveosescecrccnene 37,710 1,560 1,130 1,216 0.431 0.50
65,670 2,580 1,600 2,189 776 .87
DECOMDETrs « e evesreensnsasensanans 50,360 1,730 1,500 1,625 576 .66
Calender year 1940.c.ceeseeese 657,940 7,510 1,040 1,798 .638 8.69
RLLTITTS o A 46,440 1,650 1,340 1,498 -531 «61
February.......s. 36,090 1,300 1,240 1,289 .457 .48
March.... 40,990 1,850 1,240 1,322 . 469 .54
193,120 10,200 2,200 6,437 2.28 2.54
71,890 3,930 1,560 2,319 .822 .95
76,360 4,210 1,680 2,545 -902 1.01
44,820 1,770 1,240 1,446 513 .59
37,169 4,490 287 1,199 «425 .49
266,960 12,500 4,210 8,896 3.16 3.51
Water year 1940-41...ccceancss 967,579 12,500 887 2,651 640 12.75

# Winter discharge meesurement made on this day.
Note.- Btage-discharge relation affected by lce Nov. 26 to Apr. b.
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Locatlion.- Staff gage, lat. 45°42', long. 92°52', in SW} sec. 8, T. 37 N., R. 20 W., 200

€T upstream from Northern Pacific Railway bridge, 5 miles east of Rush City, and 10
River. Datum of gage 1s 772.70 feet (revised) above mean
sea level (levels by Northem States Power Co.).

Drainage area.- 5,120 square miles.
Records available.- April 1923 to September 1941.

miles downstream from Snake

Average discharge.- 18 years, 2,915 second-feet.

Extremes,.- Maximum discharge observed during year, 24,200 second-feet Apr. 10 (gage
eIght, 11.49 feet); minimum observed, 1,200 second-feet Aug. 19 (gage helght, 2.82

feet

1923-41: Maximum discharge observed, 27,700 second-feet Apr. 14, 1936 (gage

height, 12.44 feet); maximum gage height observed, 13.9 feet Mar. 22, 1929, ice jam;

minimm discharge observed, 630 second-feet Aug. 14, 1933.

Remarks.- Records good except those for period of ice effect, which are falr. Gage read
once dally.
Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1] 1,440 | 2,380 1,600] 2,200 1,710| 1,59%0| 3,700| &,770| 4,320 3,280 1,530 11,700
2| 1,340 | 2,280 1,800| 2,190 1,630| 1,600| 4,600| 7,280| 4,540 2,8s0| 1,530( 13,500
3§ 1,440 | 2,350 2,000| 2,180 1,670 1,600 5,600 7,020{ 4,770{ 2,680| 1,440 15,600
4( 1,440 | 2,380 2,200| 2,160 1,6s0f 1,600{ 7,000| 6,000 4,540% 2,650| 1,340( 16,400
5| 1,440 | 2,350 2,300{ 2,140 | #1,690! 1,600{ 10,000| 5,500| 4,770] 2,680 1,340| 17,900
6| 1,440 | 2,3s0 2,400| 2,120 1,710| 1,610} 14,500| 5,260| 5,010 2,s80| 1,290]| 16,700
7| 1,830 | 2,3s0 2,430 2,100 1,710 1,610} 19,100/ 4,770 6,000| 2,380| 1,270| 16,200
S| 1,440 | 2,480 | 2,430| 2,080 1,700 1,610| 20,300, 4,540{ 7,530| 2,380| 1,230( 14,500
91 1,440 | 2,480 | 2,400(%2,060 1,700 1,620| 23,900 4,540| 7,530| 2,380 1,270] 13,000
10( 3,440 | 2,630 | 2,350 2,040 | 1,700{ 1,620| 24,200| 4,110| 6,510{ 2,3s0| 1,340| 12,200
11} 1,440 | 2,300 2,300{ 2,030 1,700| 1,630| 23,600| 3,%00| 7,020| 2,380| 1,440| 10,900
12} 1,340 300 2,250{ 2,030 1,700, 1,650| 21,800| 3,890| 7,020{ 2,1s0] 1,340| 10,100
13} 1,340 | 2,350 | 2,200( 2,030 1,700{ 1,660| 20,000| 3,480{ 7,280{ 2,090| 1,440| 9,070
14| 1,340 | 2,500 2,150| 2,040 1,700| 1,870{ 19,700| 3,480| 7,020( 1,900] 1,440( 9,070
15} 1,340 | 3,000 2,100( 2,040 1,700| #1,680| 16,700| 3,480 6,770 1,900{ 1,440( 11,900
16| 1,440 | 3,500 2,080| 2,050 1,700 1,680| 16,200| 3,480 6,000 1,500 1,340| 16,400
17( 1,440 | 3,650 2,040{ 2,050 1,700 1,700| 15,300 ,480| 5,010 1,900 1,320 19,400
1s( 1,530 | 3,700 | 2,020/ 2,050 1,700 1,700| 13,500{ 3,280{ 4,770| 2,000| 1,270] 18,S00
19( 31,5%0 | 3,700 2,000 2,050 [ 1,700{ 1,710( 13,800( 3,0s0( 4,540/ 1,900 1,200] 16,200
20| 1,620 | 3,650 2,000{ 2,040 1,700{ 1,720} 17,900 2,8S0{ 4,540| 1,900| 1,300{ 14,800
21| 1,530 | 3,600 2,020| 2,030 1,680{ 1,740| 19,100| 2,680 4,770 1,900] 1,340{ 13,500
22| 1,440 | 3,500 2,040 2,020 »660{ 1,760 1s,500| 2,480( 5,010f{ 1,900| 1,530| 12,700
23] 1,440 | 3,300 2,080( 2,000 1,640| 1,780| 1s,500{ 2,3s0| 5,500 1,800} 1,620| 11,700
24| 1,340 | 3,150 | 2,120f 1,980 | 1,820 1,790| 16,400 2,2s0| s5,260| 1,710] 1,710( 10,400
25| 1,340 | 2,950 2,160| 1,950 1,610 1,800| 13,s00{ 2,180| 4,110| 1,710{ 1,e20| 8,810
26| 1,440 | 2,750 2,200| 1,920 1,600 1,810| 12,700| 2,090| 4,110| 31,710{ 1,820 8,300

27| 1,530 | 2,550 2,220/ 1,900 1,590 1,830| 11,400 ,090] 5,260| 1,620| 1,710| 7,

23| 1,530 | 2,400 2,230| 1,880 1,590 1,900| 10,100{ 2,280{ 4,110 1,620| 1,710 5,750
29| 1,710 | 2,200 | 2,220/ 1,850 - 2,000| s,550f 2,580{ 3,690| 1,620 1,710 6,260
301 2,090 { 2,000 2,210 1,820 - 2,300 7,790{ 3,690} =2,480{ 1,820| 1,710] 5,750

311 2,180 - 2,200{ 1,780 - 2,900 - 4,110 - 1,536 5,500 -
Second~ Per square|Run-off in

Month foot-days Maximum Minimum Mean le Inches
. 46,320 2,160 1,340 1,494 0.292 0.34
. 83,250 3,700 2,000 2,775 .542 .60
. 86,750 2,430 1,600 2,15 .421 .49
Calendar year 1940..cccveesses 929, 470 16,000 1,110 2,540 +496 8.76
JRNUBT . evererressnrorssarcnnnes 62,510 2,200 1,780 2,026 398 .48
46,890 1,710 1,590 1,675 327 34
54,470 2,900 1,591 1,757 .343 .40
447,540 24,200 3,700 14,930 2.92 3.26
119,160 7,280 2,090/ 3,544 751 .87
159,790 7,530 2,480/ 5,326 1.04 1.16
65,290 3,280 1,530 2,106 411 .47
48,890 5,500 1,200 1,577 .308 «36
Sepbemberesseeaeacasosssrraccncss 374,530 19, 400 5,750 12,480 2.44 2.72
Water year 1940-4l........v-.. | 1,575,990 24,200 1,200 4,318 843 11.47

# Winter discharge measurement made on this day-

Note.- Stage-discharge relation affected by ice Nov. 11 to Apr. 5.
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St. Crolx River at St. Croix Faﬁs, Wis,

Location.- Water-stage recorder, lat. 45°24'30", long. 92°38'45", in NWi sec. 30, T. 34
N., K. 18 W., 1,800 feet downstream from Northern States Power Co. power plant in
town of St. Croix Falls. Datum of gage is 690.1 feet above mean sea level
(unad justed) .

Drainage area.- 5,930 square miles.

Records avallable.- January 1910 to Segtember 1941 in reports of Geological Survey.
anuary 0 October 1912 (monthly discharge only July 1905 to December 1909) in
publication of Minnesota State Drainage Commission entitled "Report of water re-
sources Investigation of Minnesota for 1909-12".

Average discharge.- 36 years (1902-5, 1908-41), 3,505 second-feet.

Extremes (regulated).- Maximum discharge during year, 29,600 second-feet Apr. 8 (gage
height, I%.BE TeeT); minimum, 106 second-feet Mar. 2 (gage height, 0.90 feet); mini-
mum dally, 440 second-feet Dec. 1.

1902-5, 1908-41: Maximum daily discharge, 35,800 second-feet Mar. 26, 1920; no
flow Sept. 30, 1929.

Remarks.- Records good. Flow controlled by gates at power plant and regulated by Nevers
am, 10 miles upstream.

Rating table, water year 1940-41 (gage height, in feet,
and discharge, in second-feet)

1.5 610 3.0 3,660 5.0 9,560
1.8 975 5.5 5,180 5.5 10,700
2.2 1,710 4.0 6,740 6,0 11,900
2.6 2,600 4.5 8,260 7.0 14,100

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 1,650 | 2,530 40 | 2,050 | 1,940 | 2,140] 4,1s0| s,950 3,110/ 3,710{ 1,730 _6,150
2| 1,630 | 3,230 | 2,190 { 2,690 702 47| 5,480 7,960 s5,120{ 3,640| 1,690| 12,500
3| 1,460 | 1,960 | 2,280 | 3,050 | 2,290 | 2,370 5,920 7,520/ 5,680{ 3,500] 1,690/ 17,300
41 1,460 | 2,650 | 2,580 | 2,540 | 2,290 | 2,000| 7,600 7,060 5,330 2,530 1,710} 1s,400
6| 1,540 | 2,630 | 2,480 | 1,230 | 2,100 | 1,940| 10,600 6,420| 4,950 3,170} 1,590{ 20,600
6| 1,620 | 2,530 | 2,560 | 2,580 | 1,920 | 1,930 13,500 5,790| 6,740| 2,710{ 1,7s0| 20,000
7| 1,480 | 2,840 | 2,410 | 2,730 | 2,010 | 1,820( 20,200 5,640 6,900 3,270| 1,6 ,
8| 1,560 | 2,850 | 1,410 | 2,680 | 2,090 | 1,840| 26,300 5,640 6,900/ 2,780| 1,650{ 18,600
9| 1,520 | 2,650 [ 3,260 | 2,450 648 &71| 26,300 5,640| 7,370| 2,640| 1,650! 16,300
10| 1,670 | 2,530 | 2,890 | 2,490 | 2,270 | 2,250| 27,200 5,640] 7,670 2,920| 1,650| 14,600
11} 1,630 | 2,700 [ 2,790 [ 1,850 | 2,120 | 2,410| 26,900 3,150 7,220{ 2,880] 1,670 13,400
12| 1,670 | 2,700 | 2,720 888 | 2,160 | 2,250/ 25,600 3,970 8,120/ 2,390 1,630| 11,600
13| 1,710 | 2,300 | 2,550 | 2,690 | 2,040 1,850 24,200( 3,980 9,390 2,240 1,730| 10,600
14( 1,650 | 3,140 [ 2,570 | 2,620 | 2,060 | 1,820/ 23,100 4,020 10,700| 3,840| 1,650| 12,800
15| 1,650 | 3,210 | 1,270 | 2,520 | 1,930 | 2,100] 21,800 3,980| 11,100| 3,240 1,630| 14,300
16| 1,670 | 4,220 [ 2,890 | 2,390 582 574] 19,400 3,790/ 9,640 1,830 1,650{ 17,300
171 1,670 | 4,190 | 2,430 { 2,350 | 2,440 2,320/ 17,700 3,290| 8,370 1,890| 1,630{ 20,000
le| 1,650 { 3,890 [ 2,460 | 2,290 | 2,300 | 2,300 16,400, 3,140| 7,220| 1,910/ 1,630} 22,900
19| 1,560 | 3,920 | 2,450 g7z | 1,630 2,250{ 15,700/ 3,680 6,600 1,820 ,580| 22,000
20 1,670 | 4,500 [ 1,900 | 2,620 | 2,200 | =2,060| 17,500 3,840} 6,120/ 1,680 1,560] 19,700
21 1,670} 3,970 | 2,430 | 2,220 | 2,140 | 1,600 20,700 3,820{ 5,19 1,780| 1,420| 17,300
22| 1,670 | 4,730 993 | 2,240 | 2,060 [ 1,950| 22,400| 3,400 4,750 =2,700] 1,540| 14,300
25| 1,670} 4,300 | 2,310 | 2,320 615 671 ,500, 3,380| 4,760| a2,800| 1,520 14,600
24| 1,670| 3,230 | 2,120 | 2,080 | 2,340 [ 2,450| 20,000 2,580 5,540 2,150| 1,480| 13,400
25 1,670 | 3,330 713 | 2,200 2,200 | 2,200 17,500, 2,630, 4,980 2,270{ 1,980| 11,500

1,670 | 3,890 | 2,800 881 | 2,060 2,480/ 15,200, 2,900{ 4,670 1,710f 1,930| 7,760

27| 1,670 | 2,930 | 2,540 | 2,360 | 1,940 | 2,170 13,700 2,400 4,910 1,710{ 1,540 7,870
28| 1,710 | 3,560 | 2,570 | 2,260 | 1,980 | 1,970| 11,900 2,330 5,660 1,730] 1,460] 7,820
29| 1,820 | 2,460 | 1,180 | 2,100 - 2,270 11,000 3,260 4,600{ 1,930{ 1,740{ 7,060
30| 1,860 | 2,440 | 2,890 | 2,070 - 2,240 7,220 3,410 3,680 1,730 2,600{ 7,060
31| 2,310 - 2,530 | 1,900 - 3,340] 5,140 - 1,780 5,800 -

Second- Per square|Run-off in
¥onth foot-days Maxioum Mintmum ¥ean mile inches

OCLODOT . e vnvevssseesnsrernsnans 51,410 2,310 1,460 1,658 0.280) 0.32

November..... 96,090 4,730 1,960 3,203 -54C .60

DECOmMDBIs 4+ s v sarsocaccsassoncnse 69,606 3,260 4. 2,245 379 44
Calendar year 1940 c.eccevcres 1,017,411 13,700 403 2,780 «469 6.38

JENUBTTe v avoosesssraccssrnsacnes 68,301 3,050 881 2,203 372 143

February.. 53,057 2,440 582 1,895 +320 .33

60,723 3,340 487 1,959 330 .38
516,700 27,200 4,180 17,220 2.90 3.24
138,350 8,950 2,330 4,463 758 .87
192,960 11,100 3,110 6,432 1.08 1.20
76,880 3,840 1,680 2,480 .418 .48
56,480 5,800 1,420 1,822 .307 .35

SODLOmMDOre s vessvsasvsssessensons 437,720 22,900 6,150 14,590 2.46 2.74

Water year 1940-4ls.e.ece..-.. | 1,818,277 27,200 440 4,92 .840 11.38

P

I:n)tva gage-helght record; dlscharge computed on basis of dlscharge record at St.

Croix Falls power
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Namekagon River near Trego, Wis.

Location.- Lat. 456°57', long. 91¥63', 1n SW} sec. 17, T. 40 N., R. 12 W., at power house
of the Wisconsin Hydreelectric Co., 5 miles northwest of Trego.
Drainage area.- 489 equare miles.

Records avallable.- October 1927 to September 1941.

Averape discharge.- 14 years, 419 second-feet.

Extremes,~ Maximum daily discharge during year, 5,200 second-feet Sept. 2; minimum daily,
37 second-feet Dec. 1.
1927-41: Maximum dally discharge, that of Sept. 2, 1941; minimum daily, 113 second-
feet Aug. 17, Sept. 7,
Remarks.- Records good. Diurnal fluctuation caused by power plant above station. Daily
scharge computed from hourly records of plant load, head on turbans and gates, and
gate openings. Load-discharge ratings of hydroelectric units and rating for discharge
through tainter gates developed by Geological Survey in 1937 and 1941, respectively.

Cooperation.- Records of daily dlscharge furnished by Wisconsin Hydroelectric Co.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 209 3086 237 362 317 306 483 595 566 376 321 5,190
2 293 314 356 363 317 310 491 710 503 376 322 5,200
3 293 327 358 383 316 319 528 629 468 376 313( 3,800
4 293 327 344 336 316 321 522 617 445 378 313| 3,120
& 2938 327 330 324 292 322 587 532 439 367 306| 2,210
] 293 327 328 312 3156 321 6'7¢ 547 443 367 304| 2,110
7 294 327 333 309 315 321 s09 528 430 365 302§ 2,Cl0
\84 294 328 344 319 316 32 990 528 429 354 2021 1,750
9 294 330 342 318 340 336 1,050 529 442 353 292 1,620
10 286 316 343 343 316 336 1,120 531 443 350 268} 1,350
1 2e6 359 345 367 316 342 1,050 528 444 355 2891 1,230
12 286 435 344 357 502 363 523 444 367 288 1,090
13 286 393 344 357 331 335 263 476 451 367 287 972
1 286 324 346 351 341 354 944 475 458 367 288 1,310
1 286 31e 336 353 343 338 852 474 513 367 288| 1,560
16 289 369 336 343 341 338 830 472 490 367 287 1,700
17 289 467 322 340 360 338 770 475 468 369 292| 2,120
18 286 614 322 334 350 339 700 478 470 369 287 8,030
19 286 515 324 333 345 340 731 474 465 370 287( 1,880
20 286 517, 324 334 321 341 827 425 419 370 287 1,600
21 286 463 331 334 321 342 843 426 380 371 287 1,550
22 286 480 328 334 322 327 887 427 378 372 2871 1,340
23 286 537 369 334 323 324 791 410 379 363 306 | 1,270
24 286 505 359 333 320 322 791 410 378 352 306| 1,200
25 286 385 360 354 307 323 719 400 383 353 306 1,050
25 286 390 379 336 307 349 730 392 361 323 359 1,050
27 286 401 399 337 306 354 752 564 345 326 369 1,040
28 286 378 384 317 306 354 669 351 380 315 359 934
29 29¢ 318 381 317 - 364 637 358 506 321 343 822
30 319 324 382 317 - 386 641 3563 391 321 1,170 904

31 319 - 83 317 - 418 - 632 - 321| 3,080 -
Second- Per square|Run-off in

Month foot-days Maxinum Minimum Mean mile inches

October. 9,012 319 286 291 0.595 0.69
November. 11,620 537, 305 387 .791 .88
December.... 10,710 399 237 345 706 .81
Calendar year 1940:c.ccsesssces 139,835] 773 237 382 .1781 10.865
JANURTY . searerossncanrasnarovnes 10,397, 362, 309, 335 .685 .79
9,021 360 292 322 «658 .69
10,493 418 306 338 »691 .80
23,357 1,120 483 779 1.59 1.77
14,969 710 351 483 .9388 1.14
13,091 B66 345 436 .892 1.00
11,068 378 315 357 «730 84
lugus 13,035 3,050 258 420 «859 .99
Septembercecciecccsccecrocnaceons 55,012 5,200 822 1,834 3.75 4.18
Water year 1940-4lceccsrccescs 191,785 5,200 287 525 1.07 14.88
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Clam River near Webster, Wis.

Location.~ Staff gage, lat. 45°53', long. 92°31l', on line between secs. 8 and 9, T. 39
., R. 17 W., at Ice-House Bridge, 1% mlles downstream from Black Creek and 6 miles
west of Webster.
Drailnage area.- 364 square miles. .
ecords avallable.- October 1940 to September 1941.
Extremes .- Maximum discharge observed during year, 1,220 second-feet Sept. 20 (gage
eIght, 7.54 feet); minimum observed, 92 second-feet Aug. 13 (gage height, 1.97 feet).

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

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jen. Feb. Mar. Apr, May June July Aug. Sept.
1 134 165 1e8 195 139 156 227 396 195 196 132 244
2 133 165 180 205 139 160 261 375 211 180 132 261
3 132 158 172 208 139 160 335 355 211 180 132 316
4 132 168 166 208 139 170 417 336 211 172 132 549
5 131 158 163 210 139 165 461 207 211 172 126 616
6 130 158 162 213 #138 160 593 297 211 150 126 7%
7 130 158 161 215 138 160 638 261 219 172 126 867
8 130 158 161| %210 139 165 778 244 203 172 126 938
9 130 1568 16! 200 140 170 891 244 195 1e0 120 985
10 130 158 161 180 140 170 961 227 195 e 126 961
11 129 160 161 165 140 170 986 227 227 166 120 914
12 129 164 160 155 14 167 985 219 261 158 100 867
13 129 167 150 151 156 #1656 985 188 261 158 92 821
14 129 #170 120 150 169 170 938 188 207 126 96 821
15 127 180 150 149 160 165 891 203 297 120 105 844
16 125 200 170 148 157 150 798 1e8 316 126 105 914
17 128 250 170 146 150 140 729 188 316 138 110 1,060
i8 135 2e6 170 120 148 170 661 180 316 135 116| 1,180
19 140 300 170 142 154 i72 638 180 297 132 110| 1,200
20 136 290 170 144 156 176 593 172 279 132 115| 1,220
21 133 261 170 143 153 178 593 165 261 132 115| 1,220
22 130 244 170 142 152 1€0 571 165 244 132 115| 1,180
23 127 244 170 141 151 182 571 158 227 132 16| 1,100
24 126 244 170 140 150 185 571 158 219 138 115| 1,080
25 126 244 172 140 150 188 571 144 211 138 120} 1,010
26 126 227 175 140 150 188 549 144 195 138 120 938
27 126 227 179 139 150 188 527 138 227 132 120 867
28 132 216| #184 139 150 188 483 151 219 132 126 752
29 151 206 187 139 - 195 461 151 211 132 138 683
30 158 195 190 139 - 195 417 165 211 132 150 661

31 165 - 195 139 - 211 - 180 - 132 227 -
Second- 1 Per square|Run-off in

¥onth foot-days Maximum i Hean mile inches

OOLODOr e s s vveaesserensasuorannas 4,119 165 125 133 0.865 0.42
November. cersiecanes 6,067 300 158 202 «555 .62
DOCOMDOT . « v v vuveonrasecnrnsanses 5,228 195 120 169 .464 .53

Calendar year cerecssennes - - - - - -
RS DT o 5,065 215 120 163 . 445 .52
February. 4,120 160 138 147 . 404 .42
March. 5,358 211 140 173 .475 .55
19,076 986 227 636 1.75 1.95
6,683 396 138 216 593 .68
7,154, 316 195 238 .654 73
4,635 195 120 150 .412 .48
3,837 227 92 124 .341 .39
L 25,844 1,220 244 861 2.37 2.64
Water year 1940-4leeseesecases 97,176 1,220 92 266 731 9.93

4# Winter discharge measurement made on this day.

Note.- No gmge-height record Oct. 1-24, Nov. 28, Dec. 22, July 1le; discharge estimated or inter-
polated. Stage-discharge relation affected by ice Nov. 11-20, Nov. 28 to Dec. 13, Dec. 15-30,
Jan. 2 to Mar. 24.

Grindstone River at Hinckley,Minn.

Location.- Staff gage, lat. 46°01', long. 93°57' in NW% sec. 24, T. 41 N., R. 21 W., on
abutment of water supply dam in Hinckleyand just below confluence of North and South
Branches of the Grindstone River.

Records available.- October 1940 to September 1941 (no winter records).

Extremes.- Maximum gage helght observed durlng year, 11.86 feet Apr. 7; minimum observed,

. eet Oct. 9.
Remarks.- Pool level artificlally regulated by speclal type concrete dam with a
YV 4-foot sluice gate permitting a 10-foot control.

Gage height, in feet, 1940-41

1940 1941 1941 1941
Oct. 31 10.21 Apr. 30 10.74 June 30 10.24 Aug. 31 10.40
Nov. 20 10.26 May 31 10.29 July 31 10.08 Sept.30 10.48

Note.- Gage read daily except during winter months; only month-end
readings published.
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Apple River near Somerset, Wis.
Location.- Lat. 45°10', long. 92“43', in sec. 21, T. 31 N., R. 19 W., at power plant of
orthern States Power Co., 3% miles downstream from Somerset.
Drainage area.- 550 square miles.
Records avallable.- January 1901 to September 1941.
Average discharge.- 40 years, 292 second-feet.
Extremes gregxlx_latedg.- Maximum dally discharge during year, 1,400 second-feet Apr. 4;
minimum daily, second-feet Nov. 8.

1901-41: Maximm dally discharge, 2,260 second-feet in June 1905; no flow Sept. 30,
1929, Aug. 2, 1933.

Remarks.- Records good except those below 100 second-feet, which are falr. Records of
aITy discharge computed on basis of average dally load, head, and plant efficiency.
The discharge as computed was checked within 4 per cent by three discharge measure-~
ments made 1In June 1940 by the Geological Survey. A fourth discharge measurement at
z?go lg%d indicated that the flow as computed during no load conditions may be con~
siderably low.

Cooperation.- Records of dally discharge furnished by Northern States Power Co.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Fob. Mar. Apr. May June July Aug. Sept.
1 143 206 160 285 200 174 538 302 561 236 143 285
2 143 216 246 286 210 189 715 352 669 180 172 228
3 160 206 194 248 202 204 826 368 520 162 200 266
4 172 199 242 178 256 206 | 1,400 202 307 154 188 320
5 174 203 258 236 214 196 | 1,250 173 401 184 198 334
6 144 150 262 208 179 195 753 304 231 216 168 285
7 172 79 262 236 162 210 899 352 277 175 163 212
s 144 50 270 269 150 222 S04 201 275 199 162 265
9 178 150 261 254 206 226 875 298 282 164 141 247

10 252 238 244 242 185 251 800 285 270 156 138 226
11 373 234 262 226 204 229 722 218 326 150 209 322
12 266 92 208 245 210 224 705 260 180 142 166 401
13 212 156 166 193 208 222 586 220 408 158 132 330
14 211 218 218 246 18s 212 596 232 366 207 168 463
15 184 238 226 248 216 206 482 238 516 176 171 385
16 176 241 182 217 180 177 612 263 433 165 144 446
17 200 260 214 207 163 191 528 221 331 213 161 539
18 175 264 256 159 162 251 472 201 300 189 180 423
19 178 258 236 144 197 243 491 224 283 181 212 461
20 160 262 187 212 202 240 478 218 199 151 187 470
21 | - 239 224 25e 184 236 877 214 217 172 179 458
22 152 292 228 212 208 207 485 203 254 142 160 494
23 11§ 240 222 180 185 231 486 169 216 130 173 554
24 136 256 181 179 217 234 313 243 192 217 158 402
25 129 316 258 206 202 244 404 164 201 159 178 438
26 109 262 244 172 185 245 380 207 177 181 1564 400
27 120 274 211 187 1563 275 395 210 207 158 162 816
28 154 219| = 252 220 165 274 294 206 229 159 160 203
29 180 156 234 180 - 313 388 437 193 166 178 346
30 270 253 244 202 - 318 220 685 206 188 197 540

1 205 - 250 210 - 580 - 488 - 165 354 -

Second- Per square|Run-off in|
Month foot-days Maximum Minimmum Mean miie Inches

0CtEODOre e erseerocsnnsarsancnnan 5,562 373 109 179 0.325 0.37
6,427, 316 50 214 .389 «43

DECOMbOT e e s vraseerraseenrsonnans 7,102 270 160 229 .416 .48

Calendar year 1940.c.eeesveans 83,358 1,010 38 228 .415 5.61
6,745 286 144 218 +396 .46

5,392 256 150 195 #3561 .37

7,224 380 174 233 .424 .49

18,576/ 1,400 220 619 1.13 1.26

s,298 164 268 .487 .56

9,026 669 177 301 547 .61

5,595 236 130 174 .316 .36

5,456 354 132 176 .320 .87

September. . 10,937 554 212 365 664 W74
Water year 1940-4lcccocceces.. 96,140 1,400 50 268 .478 6.50
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Lakes in the St. Crolx River Basin

Shell Lake at Shell Lake, Wis.

Location.- Staff gage, lat. 45°44', long. 91°66',*1n sec. 25, T. 38 N., R. 13 W., at-
Tached to post in bed of lake about 80 feet from engine house in town of Shell Lake,
Wis.

Drainage area.- 14 square miles.
é-surtace area.- 3,200 acres.

Records avallable.- August 1936 to September 1941 (fragmentary). .

Extremes .- Maximum gage helght observed during year, 0.57 foot Sept. 29 minimum observed,

. oot Oct. 28, Jan. 3.
1936-41: Maximum Eage height observed, 1.78 feet June 16, 1939; minimum observed,
0.03 foot Oct. 28, 1940, Jan. 3, 1941.
Remarks.- Lake has no surface outlet.

Gage height, in feet, 1940-41

1940 1940 1941 1941 1041
Oet. 1 0.10 Dec. O 0.04 Feb, 10 0.06 Mey 12 0.52 July 21 0.31
i 15 .05 14 .08 16 .50 25 .29
7 .09 16 .06 7 .07 19 .48 28 .27
11 .07 20 .04 21 .06 235 .50 Auge 1 .26
14 .08 23,04 24 .07 26 .48 4 .24
18 .07 .04 28 .07 30 .50 8 .23
21 .06 30 .05 Mer. 3 .06 June 2 .55 11,20
25 .05 7 .08 L6 .52 15¢ .19
28 .03 1941 10 .06 19 .50 18 .19
Nov. 1 .05 Jan. 3 .03 14 .06 13 .49 22 .21
4,08 6 .05 17 .06 16 .47 26 .23
8 .05 10 .07 21 .07 20 .47 29 .25
1 .06 3 . 24 .07 23 .46 8ept. 1 .28
15 .08 17 .06 28 .06 27 .43 3L
18 .05 20 .05 3 .08 30 .42 8 .33
22 .04 24 .06 Apr. 4 .09 July 4 .40 12 .37
26 .06 27 .05 7 .12 7 . 15 .39
20 .05 3 .06 1 .4 11 .36 19 .43
Dec. 2 .04 Feb. 3 .07 14 .1s 14 .35 22 .46
6 .04 7 .07 My 8 .52 1B .34 26 .53
20 .57

Yellow Lake near Webster, Wis.

Location.- Water-stage recorder, lat. 45°56', long. 92°26', in W4 sec. 26, T. 40 N., R.
., at outlet of Yellow Lake and 4 miles northwest of Webster.

Drainage area.- 258 square miles.
e-surrace area.- 2,087 acres.

Records avallable.- February to September 1941.

ExXtromes.- Maxinum gage helght during period, 4.46 feet Sept. 16; minimum observed, 2.30
Teet Fob. 7-17.

Remarks.- Natural outlet to Little Yellow Lake dredged in May 1941. Dam 5 miles downstream
TTom Little Yellow Lake may at times have some effect on Yellow Lake gage heights.

Gage height, in feet, water year October 1940 to September 1941

Day} Oct. Fov. Dec. Jan, PFeb. Mar. Apr. May June July Aug, |.Sept.
1 - 2.42 | 2.46 3.20| 3.43 | 3.42 | 3.22 | 3.69
2 - 2,42 | 2.60 3.22] 3.43 | 3.41 | 3.20 | 3.75
3 - 2.42 - 3.24| 3,43 | 3.39 { 3.20 [ 3.78
4 - 2.42 | 2.80 3.24) 3,43 | 3.38 | 3.19 [ 3.93
5 - 2,42 | 3.10 3.24| 3,44 | 3.37 | 3.15 | 4.08
[ - 2.42 | 3.14 3.24] 3.49 | 3.40 | 3.1 | 4.18
7 2.30 | 2.40 | 3.38 3.24| _3.47 | 3.39 | 3.08 | 4.27
8 2.30 | 2,40 | 3.46 3.22] "3.42 | 3.36 | 3.14 | 4.34
9 2.30 | 2.40 | 3.50 3.22] 3.33 | 3.37 | 3.2 | 4.36

10 2.30 | 2.40 | 3.54 3.24) 3.34 | 3.35 | 3.11 | 4.36
11 2.30 | 2.40 - 3.24| 3.42 | 3.33 | 3,09 | 4.35
12 2.30 | 2.40 - 3.24] 3.46 | 3.32 | 3.06 [ 4.33
13 2,30 | 2.40 - 3.26] 3.49 | 3.31 | 3.04 | 4.32
14 2.30 2,40 - 3.28| 3.50 3.29 3,03 4,38
15 2.30 | 2.40 - 3.34| 3,49 | 3.30 | 3.02 [ 4.44
16 2.30 | 2.40 - 3,34 3.48 | 3.30 | 3.02 | 4.46
17 - 2,33 - 3.34) 3.46 | 3.32 | 3.02 | 4.45
2,32 | 2.38 | 3.26 3,34 3,43 | 3,33 | 3.00 | 4.45
19 2.34 | 2,38 | 3.28 3.32| 3.40 | 3.32 | 2.99 | 4.43
20 2.34 | 2,38 | 3.34 3,31 3.38 | 3.31| 3.00 | 4.40
21 2.40 | 2.36 | 3.36 3.30| '3.41 | 3.31 | 3.00 | 4.37
22 2.42 | 2,36 | 3.38 3,27 3.40 ] 3.33 | 3.00 | 4.32
2.44 | 2.36 | 3.40 3.26| 3.39 | 3.33 | 3.00 | 4.28
24 2,44 | 2.36 | 3.36 3.26] 3.38 | 3.32 | 3.00 | 4.22
26 2.44 | 2,36 | 3.32 3.26| 3.36 | 3.31 | 3.03| 4.14
2.44 | 2,34 | 3.30 3.23| 3,35 3.28 | 3.02 | 4.07
27 2.44 | 2,34 | 3.28 3.21| 3.42 | 3.27 | 3.00 | 3.99
28 2.44 | 2.34 | 3.26 3,27 3.44 | 3.26 | 3.02 | 3.92
29 - 2,34 | 3.24 3,34 3.44 | 3.25 | 3,09 | 3.85
30 - 2,36 | 3.20 3.40| 3.43 | 3.24 | 3.40 | 3.83
31 - 2,40 - 3.43 - 3.23 | 3.64 -

Note.~ Add 94.00 feet to obtain elevation above datum assumed for this lake by Publlic Service
Comaission of Wisconsin.
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Rush Lake near Rueh City, Minn.

Location.- Staff gage, lat. 45°42', long. 93°03'

o0 Staft eage, iy ) 14 3', in SE} sec. 14, T. 37 N., R. 22 W.,
R)e(cggg: avallable,- October 1940 to September 1941.
.- mum gage helight observed duri

2 foot, Oct. 28, . ve vear,

Remarks.- Temporary staff gage installed each year
R mquanporary st year and referred to permanent bench marks

2.80 feet, Apr. 26; minimum observed,

Gage height, in feet, 1940-41

1940 1940 1941 1941
Octe 11 1.02 Dec. 21 l.42 Mar, 15 1,64 June 30 2,47
31 1.00 1941 29 1.90 July 31 2.57
Nov. 16 1.20 Jan. 7  1l.48 Apr., 30 2,71 Aug, 31 2.41
Dec. 7 1.20 Feb. 22 1.64 May 31 2.31 Sept.24 2.74
Note.- Readings other than those shown above were made during the
year.

CANNON RIVER BASIN
Cannon River at Welch, Minn.

Locatien.- Water-stage recorder, lat. 44°34', long. 92°44',
., at Welch, 3 miles upstream from Belle Creek.

Drainage area.- 1,320 square miles.
Pﬁcoﬁas avallable.- June 1909 to January 1914, November 1930 to September 1941.
Ave;‘a‘e S _dlscharg é-'_diz l:’Jlsars c(llg%bla’ 1931-41) 330 second-feet.
EXtremés.- VaxImum discharge dur ng year, 5,510 second-feet Mar. 29 e helght, 8.83
Test); minimum, 50 second-feet Sept. éB.’ (&2 et
1008-14, *1930-41: Maximm discharge, 11,300 second-feet Mar. 23, 1936 (gage

height, 12.04 feet), from rating curve extended above 9,500 second-feet; minim
second-feet Dec. 31, 1936 (gage helght, 1.32 feet). 3 minimm, 11

in sec. 28, T. 113 N., R. 16

Remarks,- Records good except those for periods of ice effsct, which are fair. ischarge
partly regulated by power plants upstream. ’ &
Discharge, in second-feet, water year Octob 1940 to Septemb 1941
Day] Oct. Nov. Dec. Jan. Feb. Mar., Apr. May June July Aug. Sept.
1 134 129 85 154 190 b240} 3,590 726 794 296 al30 58
2 143 137 160 0240 100 200 2,920 680 7256 262 al30 65
3 137 137 0320 0280 186 b260 2,490 7086 776 320 a70 61
4 129 126 h320 bl70 220 b360 2,330 750 198 a80 154
5 78 126 b260 b220 211 v380[ 2,410 592 625 226 260 153
6 86 116 b200 bl70 201 47, 2,330 676 626 114 a240 142
7 102 92 0420 1200 b200 45 2,170 676 638 261 222 27
8 110 120 115 b180 b190 44 2,030 676 331 241 150 136
9 134 126 206 b220 bllo 85 1,820 676 450 221 139 198
10 126 72 286 b220 190 #B85 1,620 706 580 234 s2 151
11 126 bléo #234 blgo 248 800 1,350 271 454 281 129 136
12 140 b150 b280 118 #213 802{ 1,280 203 529 218 183 87
13 62 b80 bl70 #b200 208 738 976 178 728 206 111 60
14 94 bl60 b1l30 236 236 #b700 1,020 207 725 20 142 60
15 146 160 b85 218 200 b80O) 1,420 229 651 266 134 107
16 121 #178 bl10 216 b80 630 1,500 241 636 250 125 153
17 131 132 b240 238{ #bl00 1600 1,410 160 587 242 122 140
18 137 162 b220 bl90 bl60 650 1,320 92 636 362 65 144
19 137 251 b220 b120 220 bsS00 1,260 56 2620 117 160 142
20 58 176 201 b170 b240 750 1,230 256 612 93 119 140
21 60 208 b190 b240 b260 725 1,240 177 525 174 126 77
22 111 164 128 b220 1230 800 1,290 185 140 200 121 87
23 8g 220 90 b220 b160 775 1,320 242 274 176 119 129
24 100 213 118 b240 b150 787 1,250 203 266 166 72 o7
26 109 244 110f{. ©bl9o bR60 978 1,200 90 282 175 64 144
26 129 345 132 112 b240 1,240 1,120 172 299 129 126 144
27 57 328 178 1190 b240| 1,440 1,030 204 510 70 128 127
28 70 b320 171 b220 b240| +1,780 916 246 153 83 126 66
29 143 b320 210 b220 - 4,470 950 635 140 al70 1356 69
30 108 b240 202 b220 - 4,710 844 607 371 al30 134 93
31 116 - 307 b220 - 4,470 - 700 - al30 &6 -
Second- 1 Per square|Run-off in
Month foot-days Maxi ¥in Hean mile inches
OCtOberecsecscossvnesucnansnnans 3,422 146 57 110 0.083 0.10
November...... 5,380 343 72 179 +136 .16
Decembersceecsercacvsesssnsensns 6,098 420 86 197 .149 .17
Calendar year 1940..cccvevesns 75,032/ 1,600 45 205 -1556 2.11
JBNUBTY e coccenvonoscsncnncosens 6,281 280 112 203 154 .18
5,473 260 80 198 +148 .16
35,965 4,710 200 1,096 -830 +96
47,686 3,690 844 1,580 1.20 1.54
12,166 725 86 393 208 .34
15,432 794! 140 514 .389 .43
6,089 362 70 166 «148 #17
A feeene essssnans 4,010 260 64 129 . 098 W11
Septomberi.secescessessansrcsces 3,427 198 58 114 . 086 <10
Water year 1940-4)cccrrseccass 149,459 4,710 b7 410 #3511 4.20
# Wintd: discharge measurement made on this day.
a No gage-helght record; discharge computed on basis of records for power plant at Cannon Falls.
b Stage-discharge relation affected by ice.
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Lakes in Cannon River Basin
Gorman Lake near Kilkenny, Minn.

Location.~ Staff gage, lat. 44°20', long, 93°39', in sec. 13, T. 110 N., R. 24 W., on
abutment of concrete dam at outlet, 44 miles west of Kilkenny.

Records available.- March 1938 to September 1941 (£ entary).

EXtremes.- 1938-41: Maximum gage height observed, 3.40 feet Apr. 4, 5, 1941; water surface

"~ below zero of gage Sept. 24, 1939.

Remarks.- Lake level artificially regulated by type "C" dam with ten 5-foot bays permitting
a 4-Toot control by stop logs. Datum of gage is at top of concrete sill of dam.

Cooperation.- Gage readings prior to July 1940 furnished by Minnesota Department of Con-
servation, Division of Water Resources and Engineering.

Gage height, in feet, 1940-41

1940 1940 1940 1940 1941
Apr. 21 0.52 June 19  1l.42 Aug. 31 1.23 Dec. 31  1.46 Apr. 30 2.18
28 <74 29 1.65 Sept.15 »90 May 31 1.96
Mey 19 1.16 July 16 1l.354 30 7S 1941 June 30 1.54
29 1l.14 31 1.08 Qct. 31 .82 Jan. 28 1.34 July 31 1.28
June 5§ 1.34 Aug. 158 1.04 Nov. 30 1l.42 Mar. 31 3.10 Aug. 31 1.00
Sept.29 -84

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

Tetonka Lake at Waterville, Minn.

Location.- Staff gage, lat. 44°13', long. 93°34', in sec. 27, T. 109 N., R. 23 W., on
abutment of concrete dam in Waterville. Datum of gage 1s 998.50 feet above mean sea
level, adjustment of 1912.

Records avallable.- June 1937 to September 1941 (fragmentary).

XLTemes , — —ZT: Maximum gage height observed, 2.00 feet Apr. 6, 7, 1941; minimum
observed, ~0.34 foot Mar. 18, 1939.

Remarks,- Lake level artificlally regulated by special type dam, with four 5-foot bays
and four 7.5-foot bays, permitting a 6-foot control by stop logs. Datum of gage is
at top of concrete sill of dam.

Cooperation.- Gage readings prior to July 1940 furnished by Minnesota Department of

onservation, Divislon of Water Resources and Engineering.

Gage height, in feet, 1940-41

1840 1940 1940 1941 1941
Apr. 19 0.22 June 27 0.48 Sept. 16 0.60 Jan., 20 1.10 May 31 0.60

25 33 July 7 #5850 30 +60 31 70 June 30 .40
May 1 30 20 .18 Oct. 16 44 Feb. 16 +50 July 19 .10

23 .10 Aug., 4 .02 Nov. 2 «850 29 .84 Aug, ¢ .10
June 6 +20 31 50 Apr. 30 1.00

Note.~ Gage read on moat days during summer and fall; only month-end readings published.

Sakatah Lake near Waterville, Minn.

Location.- Staff gage, lat. 44°14', long. 93°31', in lots 2 and 5, sec. 19, T. 109 N.,
. ., on abutment of concrete dam at outlet, about 3 miles northeast of
Waterville.

Records avallable.- May 1937 to September 1941 (fragmeutary).

EXtremes.- 1037-41: Maximum gage height observed, 2.06 feet Apr. 6-8, 1940; water sur-
Tacs below zero of gage Sept. 24, 1939.

Remarks.- Lake level artificially regulated by type "C" dam with sixteen 5-foot bays
pg"rm"fttlng a 2-foot control by stop logs. Datum of gage 1s at top of concrete sill
of dam.

Cooperation.- Gage readings prior to July 1940 furnished by Minnesota Department of
gonservafion, Division of Water Resources and Engineering.

Gage height, in feet, 1940-41

. _l940 1940 1940 1941 1941
Apr. 18 0.86 June 28 1.10 Sept. 15 0.62 Jan. 31  0.90 July 31 0.54
25 «86 July 12 1l.02 30 +58 Mar. 31 1,72 Aug. 31 «20
May 1 .90 31 42 Oct. 31 «68 Apr. 30 1.44
.84 Aug. 15 48 Nov. 30 1.18 May 31 1.16
June 10 1.24 31 +80 Dec. 3J1 1.02 June 30 a.92

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

Lower Sakatah Lake near Morristown, Minn.

Location.- Staff gage, lat. 44°14', long. 93°29', in SE} sec. 17, T. 109 N., R. 22 W.,
on apbutment of concrete dam at outlet, 22 miles west of Morristown.

Records available.- May 1938 to September 1941 (fragmentary).

EXtremss.- 1035-Z1: Maximum gage helght observed, 3.30 feet, Apr. 6-5, 1941; minimum,
0.10 foot Nov, 22, 1939.

Remarks.- Lake level artificlally regulated by type "C" dam, with twenty 5-foot bays,
gemitting a 3-foot control by stop logs. Datum of gage is at top of concrete sill of

am.
Cooperation.- Gage readings prior to July 1940 furnished by Minnesota Dspartment of
E‘oﬁ's‘e‘rvafion, Division of Water Rescurces and Enginsering.
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Lakes in Cannon River Basin

Gage height, in feet, of Lower Sakatah Lake near Morristown, Minn., 1939-41
1939 1940 1940 1941 1941
Octe 17 0.26 Apr. 19 2,02 July 3i  1.80 Jan. 17 2.30 July 31 1.68
27 20 May 1 1.90 Aug., 31  1.64 Peb. 20 2.00 Aug. 31 1.42
Nov. 12 16 17  1.96 Sept.30 1.32 Mar. 31 2.74 Sept.30 1.20
22 -10 June 18  2.26 Octs 31 1.40 Apr. 30 2,36
Dec. 16 .14 29 2.50 Nov. 30 2.34 May 31 2.20
July 15 2.40 Dec. 10 2.80 June 30 1.72

Note.~ Gage read d.nil{ subaeqnent to July 12, 1940, except during winter months; only
month-end readings publlishe

Circle Lake near Dundas, Minn.

Location.- Staff gage, lat. 44°25', long. 93°19', in sec, 15, T. 111 N., R. 21 W., on
coficrete abutment of dam at outlet of lake half a mile south of Millersburg and 6
miles west of Dundas.

Records avallabls. May 1937 to September 1941 (fragmentary).

Temes .~ Maximum %age height observed, 3.78 feet Apr. 1, 1941; water surface
BEIOW zero or gage Sept. 2

Remarks.- Lake level artiflclally regulated by type "C" dam with six 5-foot bays permit-
Ting a 4-foot control by stop logs. Datum of gage 1S at top of concrete apron of dam.

Cooggration - Gage readings prior to July 1940 furnished by Minnesota Department of

onservation, Division of Water Resources and Engineering.

Gage helght, in feet, 1040-41

1540, 1940 1940 1941 1941
Apr. 18 1.92 July 15  1.70 Ooct. 2 1.03 Apr. 1 3.78 June 30 1.54
May 2 1.6 30  1.32 3 1.02 12 2.86 July 15 1.38

23 1l.80 Auge 14 1.41 Nov. B .99 24 2.80 30 1.26
June 11  2.26 31 1.40 May 15 2,22 Auge 15 .14

20 1.94 Sept.13 1.20 1941 3 2.2 28 .62
July 1 2.46 26 1.10 Jan. 11 1.72 June 14 2.14

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

509347 O - 43 - 12
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Chippewa River at Bishops Bridge, near Winter, Wis.

Location.- Water-stage recorder, lat. 45°51', long. 91“04', in seé¢. 23, T. 39 N., R. 6
., at highway bridge 3 miles downstream from Chippewa Reservoir Dam and 4 miles
northwest of Winter.

Drainage area.~ 775 square miles.
Records avallable.~ February 1912 to September 1941.
Average discharge.- 28 years (1913-41), €70 second-feet {(unadjusted).

Extremes (regulated).- Maximum discharge during year, 7,520 second-feet Sept. 4, 5 (gage
helght, . eet); minlmum, 158 second-feet Apr. 18-22 (gage lieight, 4.03 reetg
1912-41: Maximum discharge, that of Sept. 4, 5, 1941; minimum, 14 second-feet
Apr. 17-20, 1925 (gage height, 3.25 feet).

Remarks.- Records good. Flow completely regulated by Chippewa and Moose Lake Reservoirs.

Rating tables, water year 1940-41, except period of ice effect (gage helght, in feet,
and discharge, in second-feet)

Oct. 1 to Aug. 30 Aug, 31 to Sept. 30
4.0 149 5.4 860 6,0 1,500 8.0 3,850 10.0 6,550
4,3 251 5.8 1,160 6.6 2,040 8.5 4,570 10.5 7,040
4.6 386 6.2 1,510 7.0 2,600 9.0 5,350 11.1 7,620
5.0 605 6.6 1,900 7.5 3,200 9.5 6,000
Discharge, 1n second-feet, water year October 1940 to September 1941
Day| Oct- Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 478 429 194§ 1,200} 1,120 965 352 180 204 211 544 | 7,320
2 478 435 bpig4) 1,200f 1,080 965 204 180 194 240 539 7,320
3 478 440 b194 1,200 1,080 965 221 180 190 265 539 7,040
4 478 446 blo4| 1,200 1,080 965 252 180 190 275 539 7,220
5 484 451 190 1,200 1,080 930 247 180 190 275 539 7,520
6 484 456 187 1,200 1,080 930 314 180 190 279 539 7,040
7 495 462 202 1,200 1,080 923 346 187 194 279 4351 6,440
8 490 468 445 1,200| 1,080 916 291 197 190 279 371| 5,490
9 48¢ 478 583 1,200 1,040 909 244 197 190 287 371 4,270
10 484 484 583 1,200f 1,040 895 221° 197 187 279 376 | 2,680
11 490 495 583 1,200 1,040 881 211 1t0 190 279 381 1,600
12 484 495 583 1,200 1,040 867 204 180 190 275 371 1,600
13 484 495 583 1,160 1,000 867 200 180 194 275 366 1,600
14 454 495 583 1,160{ 1,000 860 194 180 194 279 |, 366 | 2,620
15 484 490 s88| 1,160 1,000 854 177 180 87 279 371 4,130
16 484 500 588 1,160 1,000 854 168 1€0 190 279 366| 5,050
7 484 478 588 1,160 1,000 783 164 180 190 283 366 4,890
18 484/ 478 8iz| 1,160/ 1,000 382 158 190 190 283 366| 3,590
19 484/ 478, 1,240 1,160 1,000 350 158 190 190 283 366 3,460
20 484 478 1,240 1,120 1,000 275 158 190 190 279 376| 3,460
21 484 484 1,240 1,120| 1,000 429 158 190 187 279 B76] 35,140
22 484 4841 1,240 1,120 1,000 440 158 180 187 283 371 2,660
23 478 484 1,240 1,120 1,000 446 180 187 187 283 366 1,820
24 478 478 1,240 1,120 1,000 451 180 190 190 283 366| 1,660
25 478 420 1,240 1,120 1,000 456 180 190 187 283 376 1,600
26 484 197 1,240f 1,120f 1,000 456 180 190 187 444 371 1,600
27 478 197 1,240 1,120 1,000 462 180 194 190 659 366 1,600
28 468 197 1,240 1,120 1,000 473 180 g7 190 6563 366 1,550
29 451 197 1,200 1,120 - 484 180 204 190 802 397 1,550
30 446 194 1,200 1,120 - 484 180 218 194 881 1,790} 1,550
31 429 - 1,200 1,120 - 4980 - 207 - 717t 6,180 -
Adjusted for change in
Obaerved Change in reservelr contents
Month ( contents
Second~ |y, 1 millions of Per square Run-off
foot-days | ML Mean |cublc feet)t Hean mile [in inches|
OCtODErecssereenennns 14,837 495 429 479 759 196 0.253 0.29
November. - P 12,763 500 194 4256 +955 793 1.02 1.14
December:sciceeraoans 23,874 1,240 187 770 -1,015 391 505 .58
Calendar year 1940.] 195,356 1,510 95 534 +2,684 619 799 10.87
January.... 35,960 1,200 1,120 1,160 2,366 277 «357 .41
February. . 28,840 1,120 1,000f 1,030 -1,866 259 334 «35
March.e..... 21,407 965 275 691 -954 335 .432 «50
April.ciceaeen 6,220 352 158 207 +5,886 2,478 3.20 3.57
5,845 218 180 189 +1,003 563 726 «84
5,713 204 187 190 +691 457 «590 .66
11,020 881 211 355 =170 292 377 .43
August . 19,812 6,180 366 639 +1,4601 1,184 1,83 1.76
September...ccs.. 113,070 '7 4520 1,550 3,769 -12 3,764 4.86 5.42
Water year 1940-41. 299,361 7,520 158 820 +2,853 910 1.17 15.95

+ Chenge in contents in Chippewa end fMoose Lake Reservolrs.

b Stage-discharge relation affected by ice.

Note.~ Discharge Nov. 10-14, Apr. 23 to May 22, Aug. 30, 31, Sept. 5«17 computed from twice-daily
chaln-gage readings or from graph based on these readings.
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Chippewa River near Bruce, Wis.

Location.- Water-stage recorder, lat. 45°28', long. 91°15', in SEf sec. 5, T. 34 N., R.
1 mile east of Bruce and 1 mile downstream from Thornapple River.

Drainage area.- 1,600 square mlles.
Records available.- December 1913 to September 1941.

Average discharge.- 27 years (1914-41), 1,344 second-feet (unadjusted).

Extremes gre%ulat:ed!.— Maximum discharge during year, 25,800 second-feet Sept. 1 (gage
eet, from floodmarks), from rating curve extended above 20,000 second-
teet, minimum, 424 second-feet June 86.

1014-41: Maximum discharge, that of Sept. 1, 1941; minimum, 155 second-feet June
10, 1932 (gage height, 0.9 foot site and datum then in use).

Femarks.- Records good except those for periods of ice effect, which are fair. Flow from
percent of the drainage area regulated by Chippewa and Moose Lake Reservolrs.

Rating table, water year 1940-41, except periocds of ice effect (gage height,
in feet, and discharge, In second-feet])

1.6 440 4,0 1,830 13.0 12,300
1.8 511 8.0 2,600 15.0 15,600
2.0 597 6.0 3,470 17.0 19,200
2.5 866 7.0 4,520 19.0 22,900
3.0 1,160 9.0 6,800 20.0 24,800
3.5 1,480 11.0 9,380
Discharge, in second-feet, water year October 1940 to September 1941
Day| Oct. Nov. Dec - Jan. Feb. Mar. Apr. Tay June July Aug. | Sept.
1 672 808 980 1,920 1,480 1,270 1,800 982 1,860 474 836 | g24,900
2 646 836 990| 1,850 1,420 1,280 | 3,000 952 1,420 474 698 | g20, 400
3 672 808 980 1,650 1,410 1,240 5,960 894 1,070 492 698 | g15, 000
4 672 780 1,000 1,600} 1,400 1,240 6,920 808 894 492 672 | "12,000
5 872 780 1,010 1,560{ 1,400 1,220 6,320 762 752 511 672 13,600
[ 672 780 1,020 1,680 1,390 1,210 5,730 780 646 532 672 | 14,100
7 872 752 1,050 %*1,570 1,390 1,200 6,800 808 698 511 6721 11,600
8 672 752 1,070 1,580 1,380 1,180 6,920 780 725 611 587 8,790
9 672 780| 1,320 1,590 1,370 1,180 5,960 725 672 574 532 6,870
10 €72 865 1,620 1,600 1,360 1,180 4,850 a72 597 725 552 5,160
11 698 1,070 1,880 1,620 1,350 1,170 3,770 6546 622 69¢e 698 3,300
12 672 1,580 1,520 1,630 1,350 1,160 2,920 597 1,070 622 646 2,680
13 672 1,260 1,420 1,650 1,340 | #1,140( 2,440 597 1,380 574 574 2,520
14 696 1,260 1,380 1,630 1,340 1,120 2,600 574 1,350 532 574 4,060
15 672| 1,100 1,420 1,680 1,340 1,110| 2,680 672 1,100 552 646 | 10,200
16 698 1,160 1,620 1,660 1,340 1,110 2,280 698 865 574 622 | 11,000
17 672 1,320 1,520 1,670 1,330 1,040 1,900 672 698 574 597 9,820
18 672 1,190 1,520 1,670] 1,330 1,000| 1,660 597 622 587 8621 7,630
19 698 1,100 1,730 1,650 1,320 900 1,800 552 562 574 562 5,700
20 672 1,070 2,160 1,630 1,320 660 2,240 532 511 574 5562 5,070
21 672 1,100 2,180 1,600 1,310 630 2,600 532 492 582 552 4,740
22 698 1,260 2,140 1,600 1,310 690 2,400 511 474 532 552 4,080
o3 672| 1,380| 2,130] 1,580| 1,300 720! 2,080 492 457 532 652 | 3,280
24 672 1,350 2,120 1,560 1,280 730 1,830 492 457 511 552 2,600
25 672 1,130{ 2,110 1,620 1,290 750 1,550 492 440 511 574 2,440
26 872 1,040 2,090 1,520 1,280 770 1,320 474 440 492 574 2,320
27 672 698| 2,060 1,510 1,280 790 1,290 474 474 622 574 2,240
28 698 950} 2,030 1,510 1,280 820 1,190 597 492 836 852 | 2,200
29 7e0 960 %,000 1,800 - 830 1,070 865 474 894 597 2,160
30 808 970| 1,980| 1,500 - 890 e8l| 1,320 474 1,040 | 4,770| 2,240
31 €08 - 1,950 1,480 - 1,040 - 1,970 - 1,070 | 19,300 -
Chang Ad justed for change in
Observed cont:mi:l: reservolr contents
Month (millions of P Fuan—off
Second~ er squar =0
foot-days Maximum |Minimum{ Mean cubic feet)t| Mean mile qin Inches
(1.7, 73 21, 342 808 646 688 -789 405 0.283 0.29
Novembers ssereenasss 30,889 1,580 698 | 1,030 +955 ( 1,398 .874 .98
December.sececssasans 49,550 2,160 80| 1,598 -1,015| 1,219 762 .88
Calendar year 1940 437,187 6,920 460 1,194 +2,684 1,279 799 10.89
49,840 1,920 1,480 1,608 -2, 366 725 .453 .52
27,700 1,480 1,280 1,346 -1,866 575 «359 37
March...... . 31,240 1,270 630 1,008 -954 652 .408 -47
April..... . 94,861 6,920 981 | 3,162 45,886 | 5,433 3.40 3.79
. 22,479 1,970 474 728 +1,003 1,099 .687 79
. 22,778 1,860 440 769 +691 1,026 .641 72
. 18, 789 1,070 474 806 -~170 543 338 .39
. 41,763| 19,300 532 1,347 +1,460 | 1,892 1.18 1.36
September....sss.a.sa| 222,700| 24,900| 2,160| 7,423 -12| 7,418 4.64 5.18
Water year 1940-41 643,931 24,900 440 1,764 +2,853 1,854 1.16 15.74

% Winter discharge measurement made on this day.

t+ Change in contents in Chippewa and Moose Lake Reservoirs.

g Computed from graph based on staff-gage reasdings and floodmark.

Note.- Stage-discharge relation affected by ice Nov. 28 to Dec. 7, Dec. 18 to Apr. 2.
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Chippewa River at Chippewa Falls, Wis.

Location.- Water-stage recorder, lat. 44°55'35", long. 91°24'40", in lot 1, sec. 12, T.
., R. 9 W., at Chippewa Falls, 1 mile downstream from Duncan Creek. Datum of

gage 1s 799.3 feet above mean sea level (Northern States Power Co. bench mark).

Dralnage area.- 5,600 square miles.

ecords availapble.~ June 1888 to September 1941.

KvVerage discnarge.- 31 years (1907-10, 1913-41), 4,817 second-feet (unadjusted).

EXtremes.- lﬁ{mum discharge during year, 102,000 second-feet Sept. 1 (gage height, 24.8
Teet); minimm, 140 second-feet Aug. 10 (gage height, 1.06 feet); minimm daily dis-
charge, 290 second-feet July 4.

1888-1941 (regulated): Maximum discharge, that of Sept. 1, 1941; minimum, 22
second-feet Apr. 2, 1934 (gage height, 0.63 foot); minimum daily discharge, 40 second-
feet Feb, 4, 1917.

1 Sghs.ximlm stage known, 26.94 feet on Sept. 10, 1884 (site and datum in use to June
9 .
Remarks.- Records good. Flow completely regulated by many power plants upstream, espe-
clally Chippewa Falls hydro-electric plant, which is Just above, and by the Chippewa,
Moose Lake, Flambeau, Rest Lake and Wissota Reservoirs.

Rating tables, water year 1940-41 (gage bu?ht, in feet, and discharge,
in second-feet

. Oct. 1 to Aug. 30 Aug. 31 to Sept. 30

1.3 246 3.6 2,280 8.0 11,300 3.7 2,540 €.0 10,600 18.0 52,000
1.5 386 4.0 2,960 9.0 14,300 4.0 2,980 10.0 16,200 20.0 64,800
1.9 696 4.5 3,670 10.0 17,400 6.0 4,450 12.0 22,700 22.0 79,400
2.3 1,020 6.0 4,460 11.0 20,900 8.0 6,270 14.0 30,800 24.0 95,500
2.6 1,290 6.0 6,450 12.0 24,500 7.0 8,320 16.0 40,500 26.0 104,000
3.0 1,690 7.0 8,680 13.0 28,200

Discharge, in second-feet, water year October 15940 to September 1941

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

1| =2,7e0| 3,110f 1,110{ 3,7¢0| 2,810| 3,470{ 6,600| 5,770! 12,200{ 1,880 2,210} 95,500
2| 3,040{ 3,600( 2,470 4,910} 2,330 2,220 9,120 5,200| 12,700{ 1,720| 2,640} 7S,700
3| 2,670 1,540| 2,640| 4,540( 4,570| 4,580| 9,210| 6,170 9,330 2,210 492 | 56,300
4| 2,640f 3,330 2,270| 4,360| 4,620| 4,400| 8,740| 4,320 7,420 290

& 1,630{ =2,e90| 2,s40| 3,060| -4,610| 4,550 e,250| 4,690| 5,300| 1,170{ 1,910| 37,900
[
7
e
9
o

1,410 2,720| 2,610, 4,270 4,660| 4,610/ 17,000! &,730| 5,970| 1,600 1,530]| 41,000

2,420{ 2,300| 3,410 3,480| 4,300{ 4,870} 20,000| 3,200| 3,820| 1,e90 512{ 15,300

11| 2,000/ 3,620 3,210{ 3,420 4,660| 4,770| 20,400| 2,260{ 3,970} 2,450 2,510 11,700
12| 2,030| 4,540| 3,510| a3,000{ 4,690 5,140{ 15,300 2,610| 3,440| 1,860 1,560 9,640
13| 1,740| 4,e50| 3,630{ a4,160| 4,610 4,020] 11,500/ 3,550( 2,560] 1,310 2,170{ 7,940
14| 3,270{ s,710! 3,360| ad,080| 4,750) 4,710| 14,300{ 3,570| 4,790| 2,310| 2,3%30{ 7,710
15| =2,260| &,260| 1,620| 23,960( 3,860| 3,7s0| 16,400| 2,770 2,950 2,790 1,500 17,700

16 2,23%0| 5,930 3,020f a3,900| 2,160] 2,170} 14,300( 2,810| 3,6380| 2,460 1,370| 28,200

27 4,800| 4,510 3,870 4,200 2,6e0} 6,510 2,920 1,700 431| 1,940] 5,660
2s 3,510 4,200| 4,950{ 3,430| 4,180 1,980} 5,800 2,700 1,370 1,780 1,520 2,640
29 2,600 2,910| 3,330| 3,650 - 2,720 6,820| 5,360 7! 1,760 | 2,150 ( 4,710

30 2,250 1,960] 4,260| 3,560 - 3,540( 6,880 7,700{ 2,170| 1,410| 5,700 &,86!

s1 2,680 - 4,370| 3,640 - 4,730 - 9,230 - 1,720 | 44,800 -
Adjusted for change in
Observed Change in reservolr contents
Honth (m‘;g‘]‘;:nn:aot P quare Run-off
Second- er 8 =

foot-days Maximum [Minimum| Mean | ‘supic feet)t| Mean mile |in inches
October . 70,968 3,310 786 | 2,289 -1,963 1,560 0.279 0.32
121,600 6,070{ 1,540( 4,053 4933 | 4,413 .788 .88
96, 350 4,950 1,110| 3,109 -1,851| 2,642 <472 .54
Calendar year 1940 [1,693,891f 27,200 443 | 4,365 +4,217 4,488 .801 10.93
LLLCTTS o L 112,680 4,910 1,100f 3,635 -3,341| 2,388 426 .49
105, 580 4,760 1,590 3,771 ~-4,910 1,741 .311 .32
114, 550 5,140 1,200| 3,696 -4,050| 2,183 .390 .45
371,320 27,500{ &,800( 12,350 +12,4€6 | 17,190 3.07 3.42
108,130 9,230 1,100| 3,488 +1,413 4,016 717 .83
119,376 12,700 786 3,979 -806! 3,654 649 .72
61,868 3,490 200| 1,996 +4661 2,170 .388 .45
ugu. 103,780 44,500 4921 3,348 +2,334 1 4,219 <763 .87
September......ese...| 691,030| 96,500 2,640| 23,030 +2,548 | 24,010 4.29 4.79
Water year 1940-41 |2,077,241| 95,500 290} 5,601 +3,777| 5,811 1.04 14.08

( Peak dischar 9.5 Apr. '; {¢ a.m.) 34,500 sec.~ft.; Sept. 1 (11 a.m.) 102,000 sec.-ft. Sept. 17
8730 a.m.) 51,700 sec.-ft.
t+ Ohange in ::ontents in Chippewa, Moose Lake, Flambeau, Rest Lake, and Wissota Reservoirs.

a No gage-height record; discharge computed on basis of Chippewa Falls hydro-electric plant
records.
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Chippewa River at Durand, Wis.

Location.- Water-stage recorder, lat. 44°37'45", long. 91°58'10", in SW} sec. 21, T. 25
~, R. 13 W., at Durand, 400 feet upstream from highway bridge. Datum of gage 18
€95.20 feet above mean sea level, adjustment of 1912.

Drainage area.- 9,010 square miles.

Fééoi%s avallable.- July 1928 to September 1941.

Iverage dlscharge.- 13 years, €,921 second-feet (unadjusted).

Extremes. - HE?%mum discharge during year, 93,600 second-feet Sept. 2 (gage height, 15.43
Teet]; minimum dally, 2,220 second-feet Aug. 25.

1928-41 (regulated): Maximum discharge, that of Sept. 2, 1941; minimum, 1,320
gecond-feet (estimated) Dec. 27, 1833.

Maximum stage known, 18.4 feet Sept. 12, 1884.

Revisions.- The maximum discharge for the water year 1938 has been revised to
91,000 second-feet Sept. 11, 1938 (gage height, 15.16 feet), superseding figure pub-~
lished in Water-Supply Paper 855.

Remarks.- Records good except those for period of ice effect, which are fair. Flow partly
Tegulated by power plants and by Chippewa, Moose Lake, Flambeau, Rest Lake, and Wissota
Reservoirs, and by four reservoirs on upper Red Cedar River.

Revision.- Revised figures of discharge, in second-feet, for the high-water period in
Water year 1938, superseding those published in Water-Supply Papers 855 and 875 are
glven hereln: Sept. 1lesseesss.s 85,800

12¢0ve00sess 78,100

Adjusted for change in
Observed Change in regervolr contents
Second- (millions of Per asquare | Run-off
Yonth foot-days | ¥aximm | Minlmum | Mean | cubic feet)f| Mean mile in inches
September 1938...... 561,000 [ 85,800 [ 5,860 |18,700 ~178 18, 632 2.07 2.31
Water year 1937-38] 3,802,630 | 85,800 | 2,000 |10,420 +3,080 10,518 1.17 15.86
Calendar year 19338 | 4,367,940 | 85,800 ( 2,000 |11,970 +5,813 12, 160 1.36 18.32
t Change in contents in nine reservoirs above station.
Discharge, in second-feet, water year October 1940 to September 1641
Day .Ont . Nov. Dec. Jan. Feb. Mar. Apr. Mey June July Aug. | Sept.
i} 3,500} 4,200| 2,800| 6,650 5,450 6,600 | 12,700 | 9,330 | 15,300 | 3,160 2,770 | 30,500
2] 4,100{ 4,610| 3,250| 5,650 4,150 | 6,000 | 15,300 7,990 | 17,600 3,440 | 3,070 | 83,200
3| 4,0lo 4,720 | 3,600 7,250 4,050 | 4,600 | 21,100 7,380 | 16,800 | 2,910 | 3,250 | 83,200
4| 3,740 3,420| 3,850 6,700 5,600 | 6,100 | 23,300 7,240 | 12,300 3,160 | 2,510 | 64,200
5| 35,580 4,610 35,360| 5,950 | #6,800 | #7,000 | 22,900 | 6,260 10,400 2,510 | 2,510 | 48,400
6{ 2,960 4,200 4,350 4,750 | 6,000 | 7,050 | 18,300 6,950 9,330 | 2,390 2,840 | 44,000
71 2,610 4,010 3,800 6,260 6,050| 7,150 26,900 5,890 8,310 2,610 2,640 | 48,300
8f{ 3,800 4,500| 4,050} %5,800| 5,600 7,200{ 32,600{ §&,120| 6,950 | 3,070 2,840 | 45,000
9 3,740 4,830 3,500 5,650} 4,700 7,000 { 31,000 4,410 4,640 | 2,990 2,990 | 35,300

10| 3,830| 4,720! 4,550| 4,950| 4,000 5,300 32,100} 4,200} 6,400 2,990 | 2,540 | 25,800

11| 3,680| 4,200( 4,900{ 6,100| 6,100| 7,200| 24,800 4,640| 6,530} 2,910 | 2,390 | 19,8500
12| 3,420| 5,420| 4,750 6,100| 6,200} 7,300 25,800{ 3,980} 6,950 3,250 | 2,580 | 15,300
13| 3,120| 6,360 5,100! 4,650} 6,250} 7,700 18,100 4,520} 6,650 | 2,910 | 2,700 | 13,800
14| 3,1%0| 6,800 5,200{ 6,050 6,200 7,450| 16,800] 4,990} 6,260| 2,640 2,770 | 11,600
15| 4,610| 7,540 4,900 6,000| 6,400 7,100} 18,100 5,480{ 7,380 3,250 | 3,070 | 13,400

16| 4,010 7,390| 3,600| 6,000 5,950 5,600| 20,600| 4,640( 5,360| 3,870 | 2,770 | 23,300
17| 3,%40( 7,540| 4,500{ 65,800 4,550 4,550 19,300 | 4,300 6,120| 3,760 2,450 [ 31,000
18| 3,580| 6,800} 4,800{ 5,400| 6,000| 6,050 | 14,800 3,870| 6,260| 3,870 | 2,510 | 33,700
19| 3,600( 7,000 4,400f{ 5,060 5,750 6,200 12,700} 3,160 | 5,240 | 3,540 | 3,250 | 29,000
20} 35,340 7,090 4,300; 4,150 5,700, 5,200 12,300/ 3,980| 5,240 | 3,340 | 3,250 | 22,900

21| 2,7s0| 6,800 3,900| 6,150 5,180 5,000| 11,600 | 4,300| 4,750 | 2,510 | 3,160 | 17,600
22| 3,340{ 7,000| 4,000 6,900 4,800 5,150 |12,300| 3,980 | 4,200 3,760 | 3,160 | 17,200
23| 3,580| 7,090{ 3,450| 4,850 4,600 5,400 15,300 3,870] 2,990 | 4,520 | 2,700 | 14,600
24| 3,660| 7,090{ 5,650| 4,350| 4,250| 4,000 14,900 3,340{ 3,870 | 3,980 | 2,450 | 13,100
25| 3,830( 7,240( 4,500( 5,750( 6,300 5,700 12,300| 3,440 3,340 3,980 | 2,220 | 11,600

26| 3,190| 8,160| 5,250| 4,700 6,300| 5,900( 12,300| 2,840 3,160} 4,090 | 2,640 | 10,400
27| =2,960| 7,000 s,900| 3,850{ 6,500| 5,400( 11,900 3,650§ 3,650 2,990 | 2,640 [ 10,100
eg| 2,880| 7,080 6,600 5,450| 6,600| 5,000| 9,330( 4,300 3,440} 2,510 | 2,770 | 7,990

- 4,700 | 8,640} 5,240 2,840 | 2,450 | 2,510 | 5,990

30 4,100 4,100 5,850 5,200 - 6, 200 9,330 9,330 2,450 2,580 2,910 7,240

31 3,740 - 6, 450 5,300 - 8,000 - 13, 100 - 2,530 | 10,700 -

Ad justed for change in

Observed Ghange in zj'eaervoir contents
Month
Second- (millions of Per square Run-off
foot-days Maximum |Minimam| Mean cubic feet)t Mean mile in inches]

October.ceeeeenrenans 109, 680 4,610 2,610 3,535 -2,166 2,726 0.303 0.35
November..coeceassens 177,150 8,160 3,420 5,905 +835 6,227 +691 <77
December....oeevevees 141,800 6,700 2,800 4,574 -1,371 4,062 +451 .62
Calendar year 1940 |[2,365,270 38,200 2,420} 6,462 +4,321 ] 6,599 .32 .95
JANUAY Y+ eoserevscsnan 169, 500 7,250 3, 850 5,468 =-3,521 4,153 461 +58
155,00Q 6,600 4,000 5,536 -4,988 3,474 .386 .40
188, 800 8,000 4,000 6,080 -4,080 4,567 .507 .58
536, 500 32,600 8,640 | 17,580 +13,266 | 23,000 2.55 2.84
166, 820 13,100 | 2,840| 5,349 +1,568 | 5,934 +659 76
205,010 17, 600 2,450 6,834 -957 6,465 .718 .80
9€, 420 4,520 2,390 3,175 +500 | 3,362 373 .43
93,860 10, 700 2,220 35,028 +2, 480 3,954 . 439 .51
September....eeeeaenn 838, 520 83,200 5,990 | 27,950 +2,526 | 28,930 3.21 3.58
Water year 1940-41 [2,879,960 83,200 2,220 7,880 +4,082 | 8,018 .890 12.07

# Winter discharge measurement made on this day.
t Change in contents in nine reservoirs above station.
Note.- Stage-discharge relation affected by ice Nov.29 to Mar. 3l.
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The nine reservoirs in Wisconsin listed below are used to stabilize flow of the
Chippewa, Flambeau and Red Cedar Rivers. Moose Lake and Chippewa Reservoir, which regu-
late flow above statlion on Chippewa River at Bishops Bridge, and Rest Lake and Flambeau
Teservoir, which regulate flow above station on Flambeau River at Flambeay Reservolr,
are operated by the Chippewa-Flambeau Improvement Co.; Wisscta Reservolr, which regulates
flow above station on Chippewa River at Chippewa Falls, and Birch, Cedar, Long and Bear
Lakes, which regulate flow above station on Red Cedar River near Colfax, are operated by
the Northern States Power Co., Eau Claire, Wisconsin, who also furnish the gage heights
and contents for all the above reservoirs. The usable capacity of these reservoirs 1s
usually less in summer than in winter because the allowable summer drawdown 1is’1limited
in the interests of riparian property owners.

Moose Lake, on West Fork of Chippewa River, In sec. 14, T. 41 N., R. 6 W., 20 mlles east
a){ward, completed in 1893, has usable capacity of 400 million cubic feet in winter,
none Iin summer.

Chippewa Reservoir, on Chippewa River, in sec. 2, T. 39 N., R. 6 W., 6 miles northeast of
nter. ralnage area, 763 square miles. FReservolr completed in 1923, has usable
capacity of 9,650 million cubic feet at elevation 1,313.0 feet, which is limit set by
Public Service Commission of Wisconsin. Datum of chain gage 1s at mean sea level
(Northern States Power Co. bench mark).

Rest Lake, on Manitowish River, in sec. 9, T. 42 N., R. 5 E., 7 miles east of Manitowish,
used as reservolir since 1887, has usable capacity of 260 million cubic feet in summer
and 660 million cubic feet in winter.

Flambeau Reservoir, on North Fork of Flambeau River, in sec. 34, T. 42 N., R. 2 E., 13
mIIes €ast of Butternut. Drainage area, 647 square miles. Reservolr completed in 1926,
has usable capacity of 5,740 million cubic feet at elevation 1,572.0 feet, which is
1imit set by Public Service Commission of Wisconsin. Datum of staff gage is at mean
sea level (Northern States Power Co. bench mark).

Lake Wissota, on Chippewa River, in sec. 3, T. 28 N., R. 8 W., 3 miles east of Chippewa
alls. ralnage area, 5,548 square miles. Used as reservoir since 1917, has usable
capacity of 3,547 milllon cubic feet at elevation 898.0 feet, which is 1limit set by
Public Service Commission of Wisconsin; no usable storage available in summer. Datum
of float gage 1s at mean sea level (Northern States Power Co. bench mark). This reser-
voir is used principally as a service pond for power generation.

Birch Lake, on Red Ceddr River at Birchwood, in sec. 25, T. 37 N., R. 10 W., used as
Tegervoir since 1882, has usable capacity of 669 million cubic feet in summer and 908
million cubic feet in winter. -

Cedar Lake, on Red Cedar River, in sec. 22, T. 36 N.. R. 10 W., half a mile south of
ana, used as reservoir since 1882, has usable capacity of 359 million cubic feet
in summer and 577 million cubic feet in winter.

Long lake, on Brill River, in sec. 24, T. 37 N., R. 11 W., 5 miles north of Brill, used
as reservoir since 1883, has usable capacity of 386 million cubic feet in summer and
637 million cublc feet iIn winter.

Bear Lake, on Bear Creek, in sec. 18, T. 36 N., R. 11 W., at Haugen, used as reservoir
since 1880, has usable capacity of 412 million cubic feet.

Combined total contents, water year October 1940 to September 1941, for reservoirs in
B Chippewa River Basin

Moose Lake and Chippewa Reservoirl Rest Lake and Flambeau Reservoir®
Change 1n contents Change In contents
Date Content Contents
(mi1lions Equlva- (mi111ons Equiva~
of cuble Millions of :;::b og c:guc Mi%%ions of x]i::;
n L cublc fee
feet) cublc feet second= et second-
feet feet
Sept.30.caveacesnn ves 7,799 - - 5,644 - -
Oct. 31. .o 7,040 ~-769 -283 4,420 -1,224 -457
Nov. 30. . 7,995 +9556 +368 4,604 +184 +71
Déce 3lecavecnssveren 6,980 =-1,015 -379 4,240 ~364 -136
Calendar year 1940. - +2,6384 +85 - +1, 309 +41
JaNe Bloeencernonenens 4,614 -2,366 -883 3,236 ~1,004 -375
Febe 2B.ucienniaanns 2,748 -1,866 =771 1,766 -1,480 -612
‘e 1,794 ~954 -356 568 -1,188 -444
7,680 +5,886 +2,271 4,122 +3,5564 +1,371
8,683 +1,003 +374 4,052 70 -
9,374 +691 +267 3,740 ~3le =120
9,204 =170 -63 3,138 -602 -226
10,664 +1,460 +545 3,004 -44 ~16
10,652 -12 -5 6,600 +3, 506 +1,3563
Water year 1940-41. - +2,853 +90 - +956 +30

ileOntents include dead storage of 750 million cubic feet in summer, 350 milllon cuble feet in
winter.

L 2 gontenta include dead storage of 910 million cubic feet In summer and 510 million cubic feet
n winter.



CHIPPEWA RIVER BASIN 173

Combined total contents, water year October 1940 to September 1941, for reservolira in
Ohippewa River Basin--Continued

Five reservolrs above astation on Chip- Four reservoirs above station
pewa River at Chippewa Falls, Wis.® Jon Red Cedar River near Colfax, Wis.4
Chsnge in contents Change in contenta
Date Contenta Contents -
(milllons Bquiva- (mi111ons EBquiva
of euble | Mililens of | 2o0% of cublc ML11i0ns of | pean
feot) cuble feet | gecona- feot) cublc feet second~-
feet feet
8ept.30icancercraceces 17,300 - - 1,754 - -
Oct, 3leeves.s 15,347 -1,983 =729 1,541 =213 -80
Nove 30eesaces 16, 280 +933 +360 1,444 =97 -37
DeCe Blecvuocssranncann 15,029 -1,251 =467 1,323 -121 ~45
Calendar year 1940... - +4,217 +133 - +104 +3
Jan. 11,688 =-3,341 -1,247 1,143 -180 -67
Feb. 6,778 -4,910 -2,030 1,066 =78 -32
Mare 3lececessvvceanase 2,728 -4, 050 -1,512 1,036 30 <11
ApPre 30.ieccccrnccncocne 15,214 +12, 486 +4,817 1,805 +770 +297
May 3lececsas ereeen 16,627 +1,413 +528 1,960 +155 +58
June 30cecrcacencncncss 15,732 =895 -545 1,898 -62 -24
JULY Blescsaccavcsannss 16,197 +465 +174 1,933 +35 +13
Aug. 31. teveseeraene 18,631 +2,334 +871 2,079 +146 +55
S6pteB30seccevenscaranas 21,077 +2,546 +982 2,059 -20 -8
Water year 1940-41... - 3,777 +120 - +306 +10
Nine reservoirs above station on
Date Chippewa River at Durand, Wia.5
Segt..’io...........-.... 19,054 - -
Oct. 31. 16,888 -2,166 -809
Nov. 30. 17,723 +8356 +322
Dec. Sleervccracncvnces 16,352 -1, 371 -512
Calendar year 1940... - +4,321 +137
Jane Slevcscoccssaveres 12,831 -3, 521 -1,315
Feb. 7,843 -4,988 -2,062
Mar. 3,763 -4,080 -1,523
Apr. 17,019 +13, 256 +5,114
May 18,587 +1, 568 +585
June 17,630 =957 -369
July 18,130 +500 +187
Aug. 20,610 +2, 480 +926
8ept.B30cerasrcacnnnanne 23,136 +2,526 1975
Water year 1940-41... - +4,082 +12¢9

. 3 gogtents include dead storage of 5,665 million ouble feet in summer, 1,318 milllon cubic feet
n winter.

iQtContents include dead storage of 770 million cublec feet 1n summer, 62 million cubic feet in
winter.

ins gmétents include desd atorage of 6,435 million cuble feet in summer, 1,380 million cublic feet
winter.
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Flambeau River at Flambeau Reservoir, Wis.

Location.- Staff gage, lat. 46°04', long. 90°15', near north line of sec. 3, T. 41 N., R.
., a quarter of a mile downstream from dam of Flambeau Reservolr. Datum of gage 1s
1,540.0 feet above mean sea level (Northern States Power Co. bench mark).

Drainage area.- 647 square miles.

Records avallable.- September 1927 to September 1941.

Average discharge.- 14 years, 615 second-feet (unadjusted).

Extremes (regulated).- Maximum discharge observed during year, 1,030 second-feet Oct. 1-5;
maximm gage nelght, 5.28 feet Oct. 1, 2; minimum discharge observed, 38 second-feet
Sept. 1 (gage helght, 2.99 feet).

1927-41: Maximum discharge observed, 3,440 second-feet May 28, 1939 (gage helight,
8.39 feet); minimum observed, 3.1 second-feet Apr. 12, 1934 (gage helight, 2.39 feet).

Remarks.- Records good.
Twice dally.

Rating table, water year 1940-41 (gage height, in feet, and discharge,
in second-feet)

Flow regulated by Flambeau and Kest Lake Reservoirs. Gage read

3.0 39 3.7 211 5.0 837
3.2 5 4.0 322
3.4 123 4.5 552
Discharge, in second-feet, water year October 1940 to September 1941
Day; Oct. Nov. Dec. Jan- Feb. Mar. Apr. May June July Aug. | Sept.
1 1,030 688 658 717 900 964 552 526 322 526 so1| ° 39
2} 1,030 6Se 688 746 900 900 552 526 452 526 429 89
3 1,030 €8s 685 6 900 900 552 526 5562 501 452 s4
4 1,030 €88 685 776 900 964 462 526 605 501 476 91
8 1,030 688 7 776 900 964 660 526 578 501 452 139
[ 964 688 kals 776 900 964 e6 8562 878 501 452 306
7 964 685 717 776 900 964 268 605 605 501 4562 342
8 964 658 kals 746 900 900 176 605 476 501 452 406
9 $00 688 717 746 900 900 9s 805 605 501 452 501
10 S00 688 77 746 900 964 82 €05 852 476 452 552
11 900 688 717 746 900 964 71 605 552 476 452 578
12 806 688 746 746 964 900 &7 660 552 476 452 578
13 806 688 746 776 964 00 55 660 476 476 501 806
14 808 688 746 900 964 900 80 688 452 476 501 452
15 776 688 746 900 900 837 103 €s8 476 476 501 342
16 776 6SS 746 837 900 837 106 660 526 476 501 291
17 776 6se 746 837 064 806 69 578 826 476 476 342
18 746 688 746 837 964 776 71 578 605 476 476 342
19 746 €88 746 837 964 658 5 688 605 476 476 354
20 746 688 7 837 964 660 S0 860 605 476 452 805
21 746 688 717 837 964 660 80 660 805 476 452 688
22 746 6es 717 837 964 660 75 632 605 476 452 6es
23 746 660 717 837 064 532 75 632 578 476 452 717
24 746 658 717 837 964 632 136 632 578 476 452 746
25 71 6SS 746 §00 964 632 306 632 578 452 452 776
26 717 688 746 900 964 632 306 632 552 452 452 776
27 717 688 746 837 964 6085 302 632 552 452 426 776
28 717 658 717 900 964 605 429 606 526 452 406 76
29 717 68e 717 900 - 578 429 501 526 452 406 76
30 688 688 717 900 - 578 526 342 526 452 126 e
31 €688 - 717 900 - 552 - 363 - 501 63 -
Ad justed for change in
Observed Change in reservolr contents
Month s (millions of P. re] Run-off
econd- er square =
foot-days | aximun |Minlmm| Mean | cubic feet)t| Me&n |"“mi3e in inches
October...s.. 25,671 1,030 688 528 -1,224 371 0.573 0.66
November. ... 20,612 688 860 687 +184 758 1.17 1.30
December..... 22,430 746 688 724 ~-364 588 .909 1.05
Calendar year 1940 263,753 1,740 49 721 +1,309 762 1.18 16.02
JANUATY. sesorsneensoe 25,419 900 77 820 -1,004 445 .688 79
February.seecesees 26,160 564 900 934 -1,480 322 .498 .52
Marche..co. 24,418 964 552 788 -1,188 344 532 .61
6,919 660 55 231 +3,554 1,602 2.48 2.7
18, 330 688 342 591 =70 565 .873 1.01
16,326 6056 322 544 -312 424 .655 73
14,912 526 452 481 -602 256 .396 -46
13, 500 501 63 435 -44 419 +648 75
September..ceccaesase 14,563 776 39 485 +3,508 1,e3s 2.84 3.17
Water year 1940-41 229, 260 1,030 39 628 +956 658 1.02 13.82

t Change in contents in Flambeau and Rest Lake Reservoirs.
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Flambeau River at Babbs Island, near Winter, Wis.
Location.- Water-stage recorder, lat. 45°47', long. 90°45', near west line of sec, 16, T.
38 N., R. 3 W., 13 miles eas';, of Winter. ’ ’

Drainage area.- 1,020 square miles.

Recgrds available.- August 1929 to September 1941 {prior to 1938-39, winter records in-
omplete).

Extremes (regulated),- Maximum discharge during year, 7,250 second-feet Sept. 1 (gage
helght, 7.08 i'ee%); minimum, 474 second-feet June 23 (gage height, 1.05 feet).
1929-41: Maximum discharge, that cf Segt. 1, 1941; minimum recorded, 218 second-
H

feet Oct. 28, 1930 (gage helght, 0.37 foot); minimum daily recorded, 312 second-feet
July 29, 1934.

Remarks.- Records falr. Flow regulated by Flambeau and Rest Lake Reservoirs.

Discharge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept .
1| 1,260 e93 | 1,020| 1,260 [ 1,060 | 1,100 920 926 926 622 622 | 6,350
2| 1,220 960 910 | 1,200 | 1,090 | 1,100 | 1,000 861 622 644 e29 | 4,900
3| 1,260 960 | 1,000 | 1,090 970 | 1,030 | 1,180 995 829 644 692 | 3,170
4| 1,300 800 | 1,100| 1,010 | 1,020 | 1,030 | 1,400 893 716 667 540 | 2,210
s 1,220 sel | 1,120 950 | 1,030 | 1,080 | 1,680 692 500 580 540} 2,100
6| 1,180 693 | 1,000 900 | 1,030 | 1,080 | 1,500 960 829 644 580 | 1,900
7| 1,100 893 | 1,080 980 | 1,040 | 1,070 | 1,380 926 893 644 s22 | 1,480
s| 1,180 86l | 1,120 950 | #1,030 | 1,080 | 2,380 667 893 601 540 | 1,340
g| 1,180 861 860 990 | 1,020} 1,120 | 2,360 926 692 692 540 | 1,260

10| 1,060 926 990 | #1,000 | 1,020 | 1,040 | 2,160 861 829 o 580 | 1,220

11| 1,060 995 970 | 1,000 1,030 | 1,020 | 2,100 893 743 644 667 | 1,140

12| 1,060 1,520 960 | 1,030 { 1,050 | #1,000 | 2,000 926 743 743 667 995

13| 1,030( 1,340 9s0| 1,130} 1,080 | 1,000| 1,800 926 661 743 560! 1,180

14 86l | 1,300 940| 1,000{ 1,080 1,020 | 1,750 601 926 522 622 | 1,380

15 995 | 1,060 930 | 1,000 | 1,060 | 1,060 | 1,750 743 893 622 667 | 2,160

16 926 [ 1,060 900| 1,000 1,040{ 1,040 1,520 829 70 644 e22 | 2,510

17 960 | 1,260 940 1,000} 1,090 900 | 1,220 829 861 692 622| 1,850

18 926 861 960| 1,010} 1,090 920 | 1,030 829 560 743 601 .

19 861| 1,030 960| 1,070} 1,090 950 | 1,260 580 644 800 622| 1,520

20 €93 893 970 9 1,080 920 | 1,300 800 770 893 560 1,300

21 829 960 970 990 | 1,090 900 | 1,560 829 644 560 601 1,260

22 e29| 1,180 980| 1,000 1,090 sgo | 1,610 800 716 667 667 1,030

23 829 | 1,180 980{ 1,000| 1,070 960 | 1,340 716 601 692 5601 1,300

24 829 995 | 1,100{ 1,000 1,100 goo | 1,220 716 692 743 560 995

25 893 800| 1,040{ 1,000 1,100 840 | 1,030 667 644 601 580| 1,180

26 861 995 900 1,000! 1,100 820 995 692 692 622 580| 1,030

27| 800 995 | 1,080| 1,010| 1,100 820 995 692 716 622 601 | 1,220

28 743 990 | 1,10{ 1,010| 1,100 870 667 960 770 522 eoL| 1,100

29 926 990 1,260 1,020 - 830 1,030 995 770 622 676 667

30 995( 1,180{ 1,120( 1,020 - 820 9261 1,100 580 667 32,6201 1,140

31 926 - 1,190| 1,030 - 810 - 995 - 622| 5,900 -

Ad justed for change in
Obaerved %ﬁ;éf reservoir contents
Month (millions of P, Run-off
Second- er square -0
foot-days Maximum {Minimum| Mean {cubic feet)t Mean mile 17 1nches|

OCLODEr-creeaanenesas| 30,992| 1,300 743 [ 1,000 -1,224 543 0,532 0.61

November. . 30,492 1,520 800 [ 1,016 4184 1,087 1.07 1.19

Decembers «..o.revean.| 31,510 1,260 880 | 1,016 =364 860 863 .99
Calendar year 1840 | 380,598 2,660 580 [ 1,040 +1,309 | 1,081 1.06 14.42

...l 3,850 1,260 900 | 1,021 -1,004 646 633 .75
29,760 1,100 970 | 1,063 -1,480 451 442 .48
29,910 1,120 800 965 -1,1e8 521 511 .59
43,083 2,380 667 | 1,436 +3,564 | 2,807 2.75 3,07
25,825 1,100 580 833 -70 807 J791 .91
22,625 926 560 754 -312 634 .622 .69
20,494 €93 522 661 -602 436 .427 .49
27,141 5,900 522 876 =44 860 843 .97

September. ennennurns.| 52,917 6,350 667 | 1,764 . +3,506 | 3,117 3.06 .54
Water year 1940-41 | 376,399 | 6,350 522 | 1,051 +956 | 1,061 1.04 11.04

3 Winter discharge measuremsnt mede on this day.
t Chenge in contents in Flambeau and Rest Lake Reservoirs.
Note,- Stage-discharge relation affected by ice Nov. 28 to Apr. 6.




176 CHIPPEWA RIVER BASIN
South Fork of Flambeau River near Phillips, Wis.
Location.- Chaln gage, lat. 45°42', long. 90°37', in NWiSW} sec. 10, T. 37 N., R. 2 W.
0.5 mile downstream from mouth of Big Elk River and iz miles wesé of Phillips. ’
Dralnage area.- 666 square miles.
Records available.- August 1929 to September 1941 (winter records incomplete 1929-40).
Extremes.- Maximum discharge observed durlng year, 5,740 second-feet Aug. 31 (gage height
120 feet, from graph based on gage readmgs),’frém rating curve extended above 3,000 !
second-feet; minimum observed, 158 second-feet Aug. 9, 19, 28.
1929-41: Maximum discharge observed, 6,210 second-feet Apr. 10, 1934 (gage height,
13.5 feet), from rating curve extended above 2,600 second-feet; minimum, 39 second-feet
Aug. 31, Sept. 3-5, 1933.

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

Disc¢harge, in second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 349 314 430 606 238 212 580 540 595 233 252 | 5,420
2 314 386 440 606 235 210 680 540 951 213 282 | 4,900
3 297 386 450 590 232 210 S00 540 595 213 238 | 4,100
4 297 367 450 540 230 210 960 786 681 202 213 | 3,300
5 2s2 387 440 500 227 210 | 1,100 681 582 202 190 3,000
6 252 367 430 460 223 210 | 1,400 681 512 213 179 2,800
7 252 367 430 430 220 210 | 1,980 631 512 213 179 [ 2,700
8 238 331 420 410 #214 215 | 2, 631 636 190 179 | 2,320
9 226 314 410 390 215 220 | 2,600 582 490 202 158 1,980
10 226 386 400 380 215 230 | 2,600 535 426 349 179 1,540
11 226 490 390 | #364 215 240 | 2,500 468 349 367 202 1,300
12 226 540 380 350 215 #242 | 2,320 356 331 349 226 | (1,080
13 213 733 380 340 21 250 | 2,140 349 367 297 215 [ 981
14 226 880 370 320 215 258 | 2,320 331 406 252 1907 /1,300
15 213 640 370 310 216 258 | 2,230 349 386 2.’?8 190} 2,140
16 226 680 370 303 215 260 | 2,140 367 349 238 190| 2,900
17 226 733 370 297 220 260 | 1,900 367 297 266 79| 3,000
i8 226 681 370 290 225 260 1,480 331 297 297 165 | 2,600
18 226 631 370 285 230 260 | 1,360 314 282 314 158| 2,140
20 213 631 350 280 235 260 | 1,540 297 266 297 168| 1,820
21 213 831 390 275 240 262 | 1,750 266 226 266 168| 1,540
22 202 786 400 270 240 262 | 1,930 266 226 23s 179] 1,300
23 202 840 420 266 238 260 | 1,900 252 202 213 179} 1,010
24 202 786 440 262 233 260 | 1,650 238 190 226 179 540
25 202 733 470 260 225 260 | 1,360 238 190 213 179 733
26 202 631 510 257 218 262 | 1,180 226 179 202 168 681
27 202 520 560 253 214 27014 1,120 213 213 190 168 631
28 202 400 620 249 213 285 1,010 266 282 179 158 631
29 238 410 640 244 - 320 951 468 297 179 272 582
30 297 420 640 242 - 400 840 7353 252 1791 2,350 606

31 331 - 631 240 - 490 - 786 - 213} 5,210 -
Second- 1 Per square|Run~off in

Yonth foot-days Maxismum ¥in Yean mile inches

OCLODET v evsasntsnccnncsronsenes 7,447 349 202 240 0,360 0.42
eenenase 16,481 840 314 549 .824 .92

DeCOmbeOrc e s eresnrarssnsansonene 13,771 640 370 444 667 .77

Calendar year cecsresneesn - - - - - -

PEYUTT o P 10,869 606 240 381 -527 »61
6,270 240 213 224 .336 .35

5,016 490 210 259 +389 .45

48,901 2,600 580 1,630 2,45 2.73

14,558 84 213 706 .51

12,066 951 179 402 «604 .67

7,448 367 179 240 +360 .42

13,143 5,210 158 424 . 637 .73

8eptembere e esisenseraseerananan 69,525 5,420 582 1,994 2,99 3.34

Water year 1940-41 caveveennoas 218,795 5,420 158 599 899 12.22

# Winter discharge measurement made on thls day.
Note.- Stage-discharge relation affected by ice Nov. 14-16, Nov. 27 to Dec. 30, Jan. 3 to Apr. 6.
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Jump River at Sheldon, Wis.

Location,- Water-stage recorder, lat. 45°18', long. 90°58', in sec. 26, T. 33 N., R. 5
., near highway bridge in Sheldon, 1,500 feet upstream from Soldier Creek and 11 miles
upstream from mouth.

Dralnage area.- 510 square miles.
Records avallable.- July 1815 to September 1941.

Average discharge.- 26 years, 514 second-feet.

Extremes.- Maximum discharge during year, 46,000 second-feet Aug. 31 (gage height, 18.8
e6t, from floodmarks); minimum, 48 second-feet June 26 (gage helght, 2.84 feet).
19156-41: Maximum discharge, that of Aug. 31, 1941; minimum observed, 12 second-feet
July 28, 29, 1934, July 19, 1936.

Remarks.- Records good except those above 20,000 second-feet and those for periods of ice
€ffect, which are falr.

Discharge, in second~feet, water year October 1940 to September 1941

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

1 73 173 225 360 126 100 700 370 | 2,900 58 53 { 34,000

2 67 181 230 345 124 99 1,200 355 2,140 81 56 | 19,200

3 69 194 235 330 #123 99 1,800 394 1,480 50 55 5,940

4 67 194 240 310 122 98 2,800 384 974 55 83 4,500

5 65 177 240 290 120 7 3,690 304 623 53 81 9,500

] 60 169 230 %270 120 96 4,620 258 439 62 51 8,290

7 65 154 215 245 119 96| 5,090 2€5 346 60 50 | 4,500

8 56 142 202 225 118 95| #5,190 308 308 65 51 2,740

9 53 139 168 210 116 o4 4,440 299 272 71 60 1,440
10 53 165 183 200 115 94 3,320 276 219 83 102 1,100
11 55 351 190 190 114 #93 2,440 236 186 108 142 860
12 55 600 185 182 113 92 1,800 202 185 115 295 725
13 55 460 182 17e 112 92 1,480 173 185 100 313 615
14 62 410 178 173 111 91 1,680 169 189 88 249 1,540
15 &7 380 175 168 110 91 1,580 165 185 83 198 7,010
16 100 425 175 165 109 91 1,250 146 162 102 185 7,010
17 105 450 175 162 109 21 990 139 150 111 169 4,900
18 100 434 175 158 108 91 785 128 142 146 135 2,880
19 88 409 175 154 107 91 654 115 115 185 108 | 1,750
20 83 434 175 150 1086 91 673 115 88 181 94 1,100
21 78 485 178 147 105 o1 1,300 100 76 146 86 790
22 76 762 180 143 105 91 1,300 83 71 115 80 640
23 71 966 182 140 104 91 1,190 73 62 97 a8 550
24 71 870 185 138 103 92| 1,120 69 56 105 100 510
25 71 661 210 136 102 92 877 65 53 118 102 470
26 67 480 240 134 101 92 680 60 51 102 102 415
27 67 280 270 132 101 93 606 3 51 80 97 380
28 71 210 330 130 100 94 571 86 83 71 86 328
29 78 215 370 129 - 96 501 1,215 53 76 91 328
30 105 220 380 127 - 105 419 2,380 55 65| 15,300 328

31 165 - 370 126 - 400 - 3,100 - 56 | 40,800 -
Second- Per square!Run-off in
Month foot-days Maximum Minimum Mean mile inches

October. . 2,318 165 53 74.8 0,147 0.17
November...eeoaeee 11,190 966 139 373 #»731 82
DeCembere e e reraracnnnsocancnnsn 6,888 380 178 222 #435 +50
Calendar year 1940.....000000. 137,615 5,920 32 376 737 10.05
JENUARPY . csvvsevnvsrersaccncssnes 5,947 360 126 192 +376 43
February...... tetetrerssanane 3,122 125 100 112 »220 23
Marchesessovrescesssseenasavsnans 3,219 400 91 104 +204 24
April....oeeens 54,746 5,190 419 1,825 3.58 3.99
May.. 12,125 3,100 60 391 #1767 .88
June. 11,868 2,900 51 396 776 .87
July. 2,858 185 50 92.2 .181 .21
Augus . 59,402 40,800 50 1,916 3.76 4,34
SePLeMbEre s cssersenecrcraasacess 124,339 34,000 328 4,145 8.13 9.07
Water year 1940-4l.ucceavcoeacs 298,022 40,800 50 816 1.60 21.75

# Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 12-17, Nov. 26 to Apr. 4. Discharges for
sept. 1-30 computed from readings of chain gage once daily or oftener; recorder installation
destroyed by flood of Aug. 3l.
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Red Cedar River near Colfax, Wis.

Location.- Water-stage recorder, lat. 45°04', long. 91°42', in SW} sec. 22, T. 30 N., R.
.y 2% miles downstream from Trout Creek and 5% miles north of Colfax.

Drainage area.- 1,100 square miles,
Records avallable.- March 1914 to September 1941.

Average discharge.- 27 years, 730 second-feet (unadjusted).

e 2
1914-41:

- Maximum discharge during year, 4,110 second-feet Sept. 6 (gage

Extremes (regulated).
helght, 4.82 ree%‘)’,

; minimum, 163 second-feet July 28 e helght, 1.25 feet
Maximum discha;'ge, 21, 4 e 2 (e )

900 second-feet Apr. 3, 1934 (gage helght, 11.4

feet, site and datum then in use), from rating curve extended above 4,820 second-feet;
minimum dally, 159 second-feet Aug. 22, 1937.

Remarks.- Records good except those for periods of ice effect, which are fair. Flow
Tegulated by Birch, Cedar, Long, and Bear Lakes.
Discharge, in second-feet, water year October 1940 to September 1941
Dayf Oct. Nov. Dec . Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 360 831 400 600 490 455 | 1,700 577 667 368 308 | 2,860
2 406 622 400 600 470 460 2,920 534 510 406 308 | 2,680
3 406 813 450 8§70 455 465 | 3,340 569 586 375 233 | 1,640
4 396 502 620 520 #470 470 2,740 534 649 362 270 1,700
5 398 577 530 490 490 490 2,080 414 804 315 233 3,340
] 414 534 540 500 500 #510 | 2,080 518 577 278 262 | 3,880
7 368 542 550 510 490 500 2,080 518 526 300 270 3,160
8 360 478 560 520 475 510 2,140 510 5562 266 2565 2,020
9 382 494 870 #6530 440 540 | #1,800 422 454 538 219 | 1,480
10 406 804 560 630 410 540 1,880 462 486 330 206 1,280
11 422 700 550 520 450 580 ( 1,280 414 577 248 278 | 1,190
12 398 620 530 620 465 630 ] 1,260 368 858 285 360 | 1,060
13 430 5Q0 450 450 470 630 ( 1,140 454 712 248 390 934
14 390 500 470 490 470 630 1,000 494 703 300 330 924
15 542 500 475 500 470 640 1,000 456 703 248 330 2,020
16 494 550 490 500 450 580 924 422 559 338 382 | 3,600
17 414 630 510 500 410 530 848 478 534 322 368 | 2,920
1s 430 739 520 485 440 550 766 406 613 422 360 | 2,020
19 470 721 530 470 460 590 848 330 58 422 278 1,750
20 446 830 540 480 465 600 Bil 390 454 292 330 1,580
21 398 685 650 4856 465 600 604 382 414 300 262 1,580
22 518 520 560 460 480 600 694 360 430 2856 256 1,290
23 462 746 570 465 470 600 748 368 360 316 233 | 1,200
24 454 568 590 470 430 600 703 308 390 292 292} 1,110
25 470 586 600 475 410 600 667 338 414 300 368 1,080
26 478 595 810 460 460 810 685 270 382 226 256 991
27 470 640 630 460 460 620 631 352 398 212 226 896
28 470 528 640 475 460 650 446 478 398 240 300 896
29 596 470 6830 486 - 680 586 739 398 285 226 820
30 676 420 620 495 - 739 6595 830 406 345 376 896
31 631 - 610 495 - 962 - 658 - 316 996 -
Ad justed for change in
ont Observed %mge;tj: reservoir contents
n (millions of
Sacond-~ Per square Run-off
foot-days Maximum |Minimum| Mean [ cubic feet)t Mean mie in inches
13,956 676 360 480 -213 370 0.336 0.39
17,947 830 420 598 -97 561 +510 57
DOCEMbDErs s e cosavevans 16,785 640 400 541 -121 496 +451 52
Calendar year 1940 218,774 3,800 266 6598 +104 601 «546 7.44
January.svieeacesacas 15,510 600 450 500 =180 433 394 «45
February...s. see 12,555 500 410 4569 =78 427 »388 «40
March.ceseee. 18,161 962 456 586 =30 575 623 «60
ApTil.cecnnns 33,696 3,340 446 1,200 +770 1 1,887 1.44 1.61
14,373 830 270 464 +165 822 «475 «56
15,639 712 360 521 -62 497 452 «50
9,557 422 212 308 +35 321 202 »34
9,756 995 205 3156 +146 370 336 »39
Septembers...veoee.a| 52,797 3,880 820 | 1,760 -20 | 1,752 1.59 1.77
Water year 1040-41| 236,032 | 3,880 205 647 +305 657 +597 8,09
# Winter discharge measurement made on this day. .

1 Chang

e in contents in Birch, Cedar, Long, and Bear Lakes.

Note.- Stage-discharge relation affected by ice Nov. 11~17, Nov. 29 to Mar. 29.
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Red Cedar River at Menomonie, Wis.

Location.- Water-stage recorder, lat. 44°53', long. 91°56", 1n sec. 26, T. 28 N., R. 13
., at Menomonle, 900 feet downstream from powerhouse of Northern States Power Co. and
1,000 feet downstream from Wilson Creek. Datum of gage 1s 780 feet above mean sea level
(Northern States Power Co. bench mark).

Drainage area.- 1,760 square miles.

Records available.- June 1907 to September 1908, May 1913 to September 1923, March 1925
to September 1941.

Average discharge.- 26 years (1913-23, 1925-41), 1,177 second-feet (unadjusted).

Extremes.- Maximum discharge during year, 6,390 second-feet Apr. 3 (gage height, 4.78 fest);
minimum, 430 second-feet Dec. 2 (gage helght, 1.50 feet).

1907-8, 1913-23, 19265-41: Maximum discharge, 40,000 second-feet Apr. 4, 1934 (gage
helght, 16.0 feet, from floodmarks), from rating curve extended above 8,000 second-feet
on basls of computed flow over Cedar Falls Dam 6 miles above station; minimum, 21 second-
feet (regulatedg Dec. 9, 1928 (gage height, 0,65 foot).

Remarks.- Records good. Flow regulated by power plants at Menomonie and Cedar Falls and
By four reservoirs upstream.

Rating table, water year 1940-41 (gage height, in feet, and diacharge, in
second-feet)

1.5 430 2.4 1,550 5.6 3,950
1.7 626 2.8 2,290 4.0 4,750
2.0 990 3.2 310 4.6 5,950

Discharge, in second-feet, water year Octeber 1940 tc September 1941

Day| Oct- Nov. Dec. Jen. Feb. Mar. Apr. May June July Aug. Sept .
1 640} 1,050 a520 897 s01 744 | 2,720 986 | 1,390 764 524 | 1,440
2 758 934 505 | 1,290 662 744 | 3,700 924 | 1,250 764 545 | 1,790
3 636 850 639 859 893 639 | 5,520 919 | 1,130 706 545 | 3,010
4 642 1,020 7€6 644 724 639 | 5,950 852 782 706 545 | 2,460
5 560 s2 745 724 653 754 | 4,800 920 938 673 545 | 3,010
6 524 737 798 918 VEE] 744 | 3,610 844 891 628 576 | 3,830
7 713 943 | 1,000 770 705 839 | 3,380 523 872 895 545 | 4,240
8 630 650 914 974 639 895 | 3,260 500 788 597 556 | 3,830
9 730 799 | 1,060 764 639 650 | 5,150 507 870 586 555 | 2,520

10 el2| 1,030 5! 814 925 | 1,200 | 2,800 843 791 586 524 | 1,850

11 e76| 1,100 | 1,030 911 789 | 1,260 2,220 7891 1,120 588 515 | 1,390

12 734 2950 563 793 705 | 1,230 | 1,480 786 | 1,550 586 468 | 1,270

13 620 a840 733 929 705 1,230 1,180 885 2,010 515 486 | 1,270

14 843 | as40 727 929 a2v | 1,230 | 1,280 86l | 1,910 508 576 | 2,

15 662 s40 789 915 es50 | 1,290 | 1,470 914 930 628 576 | 2,090

16 735 1,020 934 806 765 { 1,180 | 1,500 s70| 1,150 597 596 | 2,150

17 847 S84 799 742 858 942 1,440 706 | 1,130 684 515 3,830

18 73| 1,300 639 s97 708 | 1,060 | 1,130 718 946 873 576 | 3,420

19 763 | 1,300 756 639 639 948 | 1,110 835 992 738 875 | 2,230

20 684 1,300 973 a73 687 | 1,050 | 1,220 772 867 576 673 | 2,070

21 770{ 1,300| 1,010 725 775 | 1,200 1,250 794 784 505 662 | 2,030

22 673 | 1,300 766 746 660 | 1,130 1,300 684 576 628 545 | 1,680

23 726 1,300 996 810 724 | 1,020 | 1,660 673 817 665 546 | 1,690

24 746 | 1,320 973 802 662 | 1,000 | 1,230 873 684 628 505 | 1,830

25 633 | 1,270 973 842 783 959 | 1,160 597 650 618 618 | 1,400

26 611 1,020 568 711 704 | 1,130 | 1,130 586 684 566 634 | 1,490

27 737 877 | 1,200 840 712 82 1,110 673 764 534 524 { 1,460

28 999 2640 984 816 628 | 1,070 | 1,030 737 729 545 524 | 1,120

29| 1,020 a680 | 1,020 650 - 1,020 { 1,090 1,230 807 524 468 | 1,320

30 93 ab40| 1,090 874 - 1,420 895 | 2,090 729 624 877 | 1,320

31| 1,1s0 - 97s 858 - 2,090 - 1,570 - 524 | 1,960 -

Adjusted for change in
Observed %ha’é? ti" reservolr contents
Honth (milolx.llo:a lof P Run-off
Second- er square -
foot-days Maximum |Minimum| Mean |cubic feet)t Mean mile in inches
feervaeeeees.| 22,737 | 1,180 524 733 213 653 0.371 0,43
obobor 29,380 | 1,320 | 540 | 9ove —97 941 1535 -60
December. . veuoneen.onl 26,876 | 1,200 505 867 =121 a22 .467 .54
Calendar year 1940 378,813 6,260 458 [ 1,035 +104 1,038 .690 7.92
25,761 | 1,290 639 831 -180 764 $434 «50
20,560 926 628 734 =78 702 <399 .42
52,002 | 2,090 639 | 1,035 -30 | 1,024 .582 «67
64,975 | 5,950 895 | 2,166 +770 | 2,463 1.40 1.56
27,111 2,090 586 876 +155 933 +530 .61
29,281 [ 2,010 576 976 -62 952 .541 .60
18,942 764 505 811 +35 624 +366 .41
18,865 | 1,960 458 609 +146 664 .377 .43

September.«..-c.s.a..| 65,280 | 4,240 | 1,120 | 2,176 -20 | 2,168 1.23 1.37

Water year 1940-41 381,819 | 5,950 458 | 1,046 +305 | 1,086 600 s.14

t

Change in contents in Birch, Cedar, Long, and Bear Lakes.

& No gage-helight record; discharge computed on basis of records for station near Colfax.



180 BUFFALO RIVER BASIN
Buffalo River near Tell, Wis.

Location.- Chain gage, lat. 44°23'30", long. 91°50'55", in NWi sec. 16, T. 22 N., R. 12
W.; & quarter of a mile north of Tell School and 1 mile northeast of Tell. Datum of
gage 1s 680.00 feet (revised) above mean sea level, adjustment of 1912. Prior to
Mar. 13, 1926, staff gage at same site at datum 0.12 foot lower (statement in Water-
Supply Paper 805 in error).

Drainage area.- 398 square miles.
Records avallable.- October 1932 to September 1941 (winters 1ncon'1p1ete prior to 1936-37).

Extremes.- Maximum discharge observed during year, 1,580 second-feet Mar. 31, Apr. 1
{gage height, 6.20 feet); minimum observed, 110 second-feet Aug. 21-24, 27, 28, 20.
1932-41: Maximum discharge observed, 8,650 second-feet Apr. 3, 4, 1934 (gage
height, 8.36 feet, present datum, from floodmarks; figure published in preceding
Water-Supply Papers refer to site and datum then in use); minimum observed, 59
second-feet Aug. 16, 1933.

Remarks,- Records good except for period of ice effect, which are fair. Gage read
twice daily. P P ’ &

Rating table, water year 1940-41, except period of 1ce effect (gage helght,
in feet, and discharge, in second-teet)

1.6 103 2.5 233 4.0 459 6.0 1,310
1.8 132 2.8 277 4.5 584 6.5 2,160
2.0 161 3.2 335 5.0 734
2.2 190 3.6 393 5.5 937

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 139 190 145 230 155 152 | 1,580 204 531 1s2 154 117
2 146 190 142 226 155 153 1,130 219 641 175 146 117
3 132 182 138 230 158 154 | 1,130 190 393 161 146 117
4 132 175 128 240 156 156 886 190 320 154 146 132
5 146 175 135 150 #156| %160 767 190 248 146 175 146
6 161 168 140 170 155 160 612 190 219 168 132 132
7 161 161 14e 185 155 160 482 204 243 161 117 117
8 161 161 150 #197 155 160 422 190 219 161 117 146

154 168 152 195 155 160 349 190 219 161 117 161

10 146 175 155 190 155 165 335 175 219 154 117 146

11 146 248 156 187 154 170 206 175 277 175 132 139

12 146 233 156 183 154 175 277 175 291 161 132 132
13 139 378 148 180 154 175 291 175 291 161 124 132
14 175 364 140 178 170 170 364 175 277 146 132 132
15 154 349 135 175 175 165 531 190 248 146 139 132
16 161 364 134 175 175 163 364 190 233 161 139 277
17 161 364 136 175 170 155 349 175 219 161 132 306
18 146 306 140 170 165 135 320 175 204 175 132 204
19 146 364 145 165 150 140 291 168 190 161 132 175
20 146 378 150 160 145 150 291 161 175 154 117 161
21 146 349 160 165 148 170 306 161 190 146 117 154
22 146 320 178 168 150 185 277 161 175 146 110 146
23 139 291 180 168 150 190 262 161 161 146 110 195
24 139 277 180 166 150 193 277 155 161 146 110 146
25 139 233 180 165 150 200 248 146 161 146 117 146
26 146 190 195 163 150 225 248 146 161 146 117 139
27 146 160 210 160 150 300 £33 146 161 146 117 132
28 146 #120 230 160 152 422 219 161 190 146 110 132
29 204 135 240 158 - 612 219 262 168 146 117 132
30 204 143 240 156 - 841 219 349 219 154 110 161
31 190 - 235 155 - 1,500 - 439 - 146 117 -

Second~ Per square| Run-off in
Month Poot-days Maximum Minimum Mean nile inches

OCEODO e eecrsrreesnrsnrsnsonses 4,743 204 132 153 0,384 0.44

November. .. . 7,311 378 12 244 | | .613 .68

December..ccesresncrsiarnsacencns 5,101 240 128 165 415 .48

Calendar year 1940 ..c..ecvvssss 83,963 4,190 e1 229 575 7.84

JANUATY coeveernocssessarsocsres 5,644 240 150 179 +450 .52

FebruBry.ccevsserosseasnnns . 4,364 175 145 156 .392 W41

MArChsceovsscesveoevrecncnas . 8,016 1,500 135 259 L651 75

April...... 13,585 1,580 219 453 1.14 1.27

Mayoo..o 5,988 439 146 193 .485 .56

June. 7,409 641 161 247 .621 .69

July. 4,838 182 146 156 .392 .45

August.e.oes.. 3,930 175 110 127 .319 .37

Septembet....................... 4,604 306 117 153 384 .43

Water year 1940-41 «..evenesens 75,433 1,580 110 207 .520 7.05

%* Winter dlscharge measurement made on this day.
Note,- Stage-discharge relation affected by ice Nov. 26 to Mar. 27.



ZUMBRO RIVER BASIN 181
Zumbro River at Zumbro Falls, Minn.

Location.- Water-stage recorder, lat. 44°17', long. $2°26', in sec. 36, T. 110 N., R.
., at Zumbro Falls, 700 fest downstream from Spring Creek and 6.3 miles down-
s}:rig!éxgrrom North Branch. Datum of gage 1s B11.26 feet above mean sea level, Datum
o .

Drainage area.- 1,130 square miles.
Records available.- June 1908 to September 1917, April 1929 to September 1541.

Average discharge.~ 20 years, 421 second-feet.

Extremes,- Maximum discharge durin% year, 4,130 second-feet Mar. 29 (gage height, 12.81
Teet); minimum, 38 second-feet (regulated) Nov. 12 (gage helght, 6.32 teet%.
1909-17, 1829-41: DMaximum discharge, 21,800 second-feet Apr. 4, 1934 (gage height,
26.26 feetS; minimum, 27 second-feet Jan. 12, 1935 (gage height, 6.30 reet§.
Maximum stage known, about 30.5 feet, present site and datum, or 29.7 feet,
original site and datum, sometime in April 1888.

Remarks.- Records good except those for period of ice effect, which, are fair. Diurnal
regulation from power plant above statlon. .

Discharge, In second-feet, water year October 1940 to September 1941

Day| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 114 136 bl40 b240 250 162| 2,110 a300{ 1,320 698 196 88
2 116 128 v170 b320 164 bl80{ 1,230 a300 882 554 196 77
3 120 129 b220 bEBO 147 b480( 1,070 a250 762 461 140 84
4 119 98 180 bldo 220 v550{ 1,150 a150 744 261 198 a86
5 114 129 180 bl 170 b550| 1,720 8200 724 297 132 al00
6 88 125 blBo 158 1150 526 | 1,370 328 573 184 156 110
7 86 128 180 b280 1150 561 | 1,090 249 676 334 191 118
8 116 126 172 1300 0140 628 996 244 306 376 196 144
[} 115 130 142 b240 bl4o 1,170 904 £56 320 318 193 130

10 120 126 152 263 141| 2,930 800 240 328 222 140 124
11 124 b96 bl50 bedo #2356 2,280 kkid 165 660 21s 184 126
12 122 60 pl50 #174 242| #1,270 748 220 706 274 182 132
13 120 b8s 1120 210 264 929 751 192 784 199 164 125
14 920 100 bl40 227 178 901 466 200 1,000 202 114 134
15 l2g bl20 bl30 228 216 880 1,340 293 1,020 203 118 146
16 1c2 #138 70 224 213 473 834 362 892 162 111 324
1w 12 150 bl20 223 bl60 b220 kg £78 722 207 112 332
18 122 123 1130 1190 1140 700 769 181 734 259 118 358
10 118 150| #bl60 bl70 150 b750 746 210 €94 318 104 346
20 122 154 b170 17e 1150 700 695 224 699 <06 156 339
21 83 169 170 170 150 784 756 230 546 200 171 236
22 114 159 v150 b170 150 828 758 231 547 258 125 255
23 115 167 127 170 bl170 770 732 22 498 <48 123 324
24 114 256 164 b160 1150 920 732 2ls 396 205 122 282
25 113 260 152 b150 160 1,300 744 152 337 206 126 276
26 119 245 155 bl60 bl160 2,390 612 203 336 194 125 224
27 120 201 162 112 pl60| 3,170 335 203 562 152 110 200
28 7 b170 174 137 bl60| 3,490 a450 202 699 199 115 146
29 127 1150 170 152 - *3,730 a350 281 737 188 114 156
30 12 bl40 165 156 - 3,510 a350 606 730 140 116 154
31 130 - 183 169 - 3,010 - 1,200 - pE:I) 117 -
Second~- Per square|Run-off in
Month foot-daye Maximum Mininum Mean mile inches
OCLODeT s cvvrsvrsavoecvonncncons 3,551 130 83 115 0.102 0.12
4,347 260 60 145 .128 .14

DOCOMDOI s ¢ s s s sesasuanassorssanne 4,828 220 70 156 138 .16
Calendar yea8r 1940...ccevsveee 90,067 5,880 €0 246 .218 2.97

JANUBIY e sresoreorssecssacsasrans 6,165 320 112 199 .176 .20

4,881 <64 140 174 <154 .16

41,042 3,810 162 1,324 1.17 1.35

26,164 2,110 335 872 K .86

8,593 1,200 150 277 .245 .28

19,913 1,320 305 664 .588 66

8,131 698 140 262 . 232 .27

4,455 198 104 144 .127 .15

5,705 358 7 190 .168 .19

Water year 1940-4l..cccvavares 137,775 5,810 60 377 334 4.54

# Winter discharge messurement made on this day.
a No gage-helght record; discharge computed on basis of power=-plant record at Rochester.
b Stage-dlischarge relatlon affected by 1ice.




182 ZUMBRO RIVER BASIN
Zumbro River at Theilman, Minn.

Location.- Cantilever chaln gage, lat. 44°18', long. 92°11', in sec. 36, T. 110 N?, R.
~, at Thielman, a quarter of a mile downstream from highway bridge, and half a
mile upstream from an unnamed tridbutary. Datum of gage 1s 700.00 feet above mean
sea level, adjustment of 1912. Prior to Nov. 16, 1940, at site 100 feet upstream,
at same datum,

Drainage area.- 1,320 square miles.
Records available.- April 1938 to September 1941.

Extremes.- Maximum discharge observed during year, 4,200 second-feet Mar. 30 (gage helight,
34,15 feet), from rating curve extended above 6,400 second-feet; minimum observed,
75 second-feet Nov. 12.
1938-41: Maximum discharge observed, 12,000 second-feét Sept. 11, 1938 (gage
height, 38.28 feet), from rating curve extended above 7,600 second-feet; minimum
observed, that of Nov. 12, 1940.

Remarks.- Records good above 500 second-feet and falr below, except those for period of
Tce effect, which are poor. Diurnal fluctuation caused by power plant upstream.
Gage read twice dally.

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

Discharge, in second-feet, water year October 1040 to September 1941

Day| oOct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 127 160 170 196 260 260| 2,580 485| 1,360 702 235 152
2 135 152 190 287 320 280| 1,640 430| 1,040 669 245 135
3 135 152 240 332 240 550 1,280 430 844 636 245 135
4 144 127 260 160 260 600| 1,200 355 771 457 187 144
5 135 144 240 150 2s0 800| 1,400 266 771 355 245 144
6 152] 152 220 250 260 600/ 1,690 356 736 379 169 144
7 127 152 220 280 240 560 1,280 355 702 256 178 152
8 144 160 210 400 220 650} 1,080 332 669 404 235 17e
9 135 160 200 400/ 220| 1,200f{ 1,160 332 355 355 235 187

10 144 169 180 360 200 2,200 921 332 430 355 235 169
11 152 170 160| #3350 2so| 2,520 ss2 309 543 309 169 160
12 144 85 160 360 #380| #1,590 844 2355 771 287 225 169
13 160 90 160 300 360/ 1,000 844 287 807 356 266 160
14 144 110 160 360 30 282 844 256 807 235 169 169
15 135 140 160 360 280 8s2 960 332| 1,120 266 152 187
16 144 170 170 380 300 7oof 1,080 332 960 266 152 379
17 144 190 170 360 240 340 771 430 844 216 144 430
18 144 #196 180 250 140 300 844 332 736 309 144 430
19 144 206 #180 260 200 460 807 235 736 287 144 430
20 127 216 190 240 200 600 844 287 702 404 144 430
21 119 206 190 260 220 750 736 2s7 669 225 196 430
22 119 216 200 260 220 900 807 287 702 256 216 266
23 135 206 200 260 220 882 807 287 485 332 152 379
24 135 206 190 240 220 807 771 287 604 266 152 379
25 135 287 200 280 240| 1,200 71 266 430 266 152 379
26 135 309 220 280 240} 1,790 736 206 404 256 152 379
27 135 287 216 240 240 2,930 702 266 575 256 152 309
28 119 160 216 220 260( 3,500 379 266 669 196 144 2s7
20 152 140 206 220 - 3,780 636 309 702 266 144 225
30 144 170 187 220 - 3,980 514 457 921 245 152 404
31 144 - 187, 240 - 3,500 - 702 - 17s 152 -
Second- Per square| Run-off in
Month foot-days Maximum Minimum Mean mile inches
4,2s8] 160 119 138 0.105 0.12
5,288| 309 s5 176 133 .15

DOCEMDOre s v taereronrsaccnesonnes 6,022 260 150 194 147 .17

Calendar year 1940......c00v00s 112,503 6,810 85 307 .233 3.18
8,845 400 150 o .216 .25

7,040 350 140 251 .190 .20

40,783 3,960 260 1,316 .997 1.15

29,900 2,580 379 967 733 .84

10,327 702 206 333 .252 .29

» 1,360 404 729 .52 .62

10,244 702 178 330 .8 .29

ugus 5,672 256 144 183 139 .16

SODLOmDEr e reerrvrrraerarocenons 7,921 430 135 264 .200 .22
Water year 1940-41.....cevenes 158,193 3,950 85 433 .328 4.46

# Winter discharge measurement made on this day,
mlote.-egnge-dlschax