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SURFACE WATER SUPPLY OF HUD3ON BAY AND UPPER MISSISSIPPI RIVER BASINS, 1948

SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservoirs In the Unlted States during the
water year ending September 30, 1948. The work was begun in 1888 in connection with
special studies relating to irrigation. Measurements of the flow of streams and of the
stage and contents of lakes and reservoirs have been made at about 11,370 gaging atations
in the 48 States and also at many in the Territories of Alaska and Hawaii. In July 1948,
5,960 gaging stations, including those in Hawaii, were being maintalned by the Geological
Survey and cooperating organizations. Miscellaneous discharge measurements were made
during the water year at many other polnts.

In the execution of the work many State and private organizations have cooper:ted,
elther by furnishing data or by assisting in collecting data. Cooperation of th> first
kind is acknowledged in connection with the description of each station affected: cooper-
atlon of the second kind'1s acknowledged, under the heading "Cooperation," in th: intro-
ductory matter that precedes the gaging-station records in each volume. In the present

volume, the sectlon on cooperation of the second kind appears on pagé 12.
DEFINITION OF TERMS

The units in which stream-flow data are presented in this report and other te-ms used
nerein are defined as follows:

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

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

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

An "acre-foot" is 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.

"Second-foot-day" is the volume of water represented by a flow of 1 second-foot for 24
hours. It is equivalent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons and
represents a runoff of 0.0872 inch from 1 square mile.

"Stage-discharge relation" is 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 deter-
mines the stage-discharge relation at the gage. This feature may be a natural section,

a reach of the channel, or an artificial struc.ture.
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"Contents" 1s a term applied to the volume of water in a reservoir. It is computed on

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

The base data collected at gaging stations consist of records of stage, measurements
of discharge, and general information used to supplement the records of stage and dischs.rgé
measurements in determining the daily flow. The records of stage are obtained either from
direct readings on a nonrecording gage or from a water-stage recorder that gives a con-
tinuous record of the fluctuations. Measurements of discharge are made with a current
meter by the general methods outlined in standard textbooks on the measurcment of river
discharge. Typical structures in use at gaging stations are shown in figire 1.

Rating tables giving the discharge for any stage are prepared from the discharge meas-
urements. The application of the daily mean gage height to those rating tables gives the
daily mean discharge, from whlch the monthly and the yearly mean dischargs are computed.
If the stage-discharge relation is subject to change because of frequent or continual
change in the physical features that form the control, the daily mean dis':harge is de-
termined by the "shifting-control method," in which correction factors based on individ-
ual discharge measurements and notes by engineers and observers are used in applylng the
gage heights to the rating tables. At times the stage-discharge relation for a station
may be temporarily changed by the presence of aguatic growth or debris on the control,
For such times the dally mean dlscharge 1s computed by what is essentially the "shifting-
control" method, described above.

At some gaging stations the stage-discharge relation is affected by backwater from
reservoirs, tributary streams, or other sources, which necessitates the use of the "slope
method," in which the slope or fall in a reach of the stream 18 a factor in the determi-
nation of discharge. Information requisite for determining the slope or fall is obtained
by means of an auxiliary gage set at some distance from the base gage. At some stations
the stage-discharge relation is affected by changing stage, and for them the rate of
change of stage 18 used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States and at some in the
mountalnous regions of other parts the stage-discharge relation is affected by ice during
the winter, which makes it impossible to compute the discharge in the usival manner. Dis-
charge for periods of ice effect is computed on the basis of the gage-height record and
occasional winter discharge measurements, consideration being given to the available in-
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for stations in the same or nearby basins., For those
stations at which the stage-discharge relation 1s affected by ice, the days included in
the perlods of ice effect either are indicated in the table by symbols referring to a
footnote that states this fact or are given in a general note following the table. The
days on which discharge measurements were made during or between periods of 1ce effect,
shortly before the first period, or shortly after the last perlod are similarly indicated
by a footnate.

For most of the gaging stations on streams in the area covered by this report the data

presented comprise a description of the station, a table showing the daily discharge of
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corpesponding to either once-daily readings of the gage, the mean of twice-daily readings,
or the mean gage height determined from gage-height graphs based on gage readings, For

periods of rapidly changing stage, the daily mean discharge is determined from gr<e-height
graphs based on gage readings, the frequency of which is stated 1n the station description,

In the table of monthly discharge the column headed "Second-foot-days" gives the sum
for each month of the figures given in the table of daily discharge., The column headed
"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
is the minimum daily discharge, The column headed "Mean" gives the average flow in cublc
feet per second during the month,

Peak discharges with the times of their occurrence are listed below the table of monthly
discharge for most stations. All independent peaks above the selected base are glven. The
base discharge, which is given in parentheses, 1s selected so that an average of about
three peaka a year will be presented. Peak discharges are not published for canals,
ditches, drains, or for any stream for which the peaks are subject to substantlal control
by man.

For most gaging stations on lakes and reservoirs the data presented comprise’ a descrip-
tion of the station and a monthly summary table of stage and contents. For some reser-
voirs a table showing daily contents or stage is given. A skeleton table of capicity at
given stages 1is usually given in the first report in which data for a station ars published
‘but 1s omitted from succeeding reports.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of the stage-
discharge relation or, if the contrel is unstable, the frequency of discharge meazurements
and (2) the accuracy of observations of stage, measurements of flow, and interpr3tation of
records.

The station description gives a statement in regard to the general accuracy of the rec-
ords. "Excellent" indicates that, in general, the error in the daily records is believed
to be less than 5 percent; "good," less than 10 percent; "fair," less than 15 pevcent; and
"poor," probably more then 15 percent. The records of monthly and yearly mean d‘scharge
and runcff are, in general, more accurate than the dally records.

Yield at some stations as indicated by monthly means may vary widely from natuiral yield,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation
due to artificial causes, or other factors. For such stations figures of "seconi-feet per
square mile" and "runoff in inches" are not published unless storage or diversica records
are included lndicating the extent of the regulation or diversion or unless satisfactory
adjustments can be made for changes in contents or reservolrs or for other changs incident
to use and control, Evaporation from a reservoir is not included in the adjustments for
changes in reservoir contents, unless its inclusion is indicated. Even at those stations
where adjustments are made, in some instances large errors in computed ylelds may occur
when relatively large negative adjustments are applied or when evaporation is large in
comparison with the observed discharge. Figures of second-feet per square mile and runoff
in inches are also omitted if the drainage area includes large noncontributing eveas or if

the average snnual rainfall over the drainage area is less than 20 inches,
911165 0 -50-2
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Many gaging stations on streams in the irrigated areas of the United States are situated
above most of the diversions from those streams, and therefore the dischar?e recorded does
not show the water supply available for further development, as prior appropriations below
the station must first be satisfled.

The table of monthly discharge presents in summary the distribution of the flow past the
station. The table of daily discharge affords opportunity for more detailed studies of the
variation in flow. As further observations in each succeeding year may be expected to
throw new light on data previously published, it should be borne in mind that such data are

subject to revision in succeeding water-supply papers.
PUBLICATIONS

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

Part 1. North Atlantic slope basins ‘(St. John River to York River).
2. Souzh At):lantic slope and eastern Gulf of Mexico basins (James River to Mississippi
River).
3. Ohlo River Basin.
4. St. Lawrence River Basin.
5., Hudson Bay and upper Mississippi River Baslins.
6. Missowrl River Basin.
7. Lower Mississippi River Basin.
8. Western Gulf of Mexico basins.
9. Colorado River Basin.
10. The Great Basin.
11. Pacific slope basins in California.
12. Pacific slope basins in Washington and upper Columbia River Basin.
13. Snake River Basin.
14. Pacific slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publlcations of the Geologlcal Survey containing data on
the water resources of the United States may be obtained or consulted as exolalned below.

1. Coples may be purchased at nominal cost from the Superintendent of Documents, Gov-
ernment Printing Office, Washington, D. C., who will, on applicatlon, furnish lists giving
prices,

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

3. Sets are avallable for consultation in the offices of the water resources divislon of
the Geologlcal Survey as follows:

East of the Mississlppl River:
Albany, N. Y., 526 Federal Building.
Asheville, N. C., 220 Post Office Building.
Atlanta, Ga., 411 Grand Theater Bulilding.
Augusta, Maine, 420 Statehouse.
Baton Rouge, La., 538 Florida Street.
Boston, Mass., 939 Post 0ffice Building.
Champaign, Ill., 605 South Nell Street.
Charleston, W. Va., 408 Union Building.
Charlottesville, Va., Cabell Hall, University of Virginia.
Chattanooga, Tenn., 442 Post Office Building.
College Park, Md., 106 Engineering Building, University of Maryland.
Columbia, S. C., 207 Creason Building.
Columbus, Ohlo, 2590 West Hardin Street, Ohlo State Unlversity.
Harrisburg, Pa., 490 Education Building.
Hartford, Conn., 203 Federal Building.
Indianapolis, Ind., 311 West Washington Street.
Jaékson, Mlss., 208 Millsaps Building.
Knoxville, Tenn., 337 Post Office Buillding.
Louisville, Ky., 531 Federal Bullding.
Madison, Wis., 666 State 0ffice Building.
Montgomery, Ala., 507 Post Office Building.
New Philadelphla, Ohio, Muskingum Watershed Conservancy District Builcing.
Ocala, Fla., 302 Post Office Building.
Pittsburgh, Pa., 515 Plaza Building.
Raleigh, N. C., 908 Capitol Club Building.
St. Paul, Minn., 1427 New Post Office Building.
Trenton, N. J., 228 Federal Bullding.
Washington, D. C., General Services Administration Building.
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West of the Mississippl River;
Austin, Tex., 302 West Fifteenth Street.
Bismarck N. Dak., 7 Eltinge Building.
Boise, Idaho 429 Pederal Building.
Denver Colo., 126 New Customhouse.
Fort Smith Ark., 6 Post Office Building.
Helena, Mont., 408 Pederal Building.
Honolulu ‘Hawaii, 225 Federal Building.
Idaho Fails, Idaho 204 Pederal Building.
Towa City, Iowa, 508 Hydraulic Laboratory, University of Iowa.
Lincoln, Nebr., 510 Rudge-Guenzel Building.
Los Angeles Cﬂlif 429-F United States Post Office and Courthouse.
Oklahoma City, Okla. , 203 Council Building.
Pierre, S. Dak., 207 Federal Building.
Portland. Creg., 606 Post Office Building.
Rolla, Mo., 211 Ramsey Building.
St. Louis, Mo 1004 New Federal Building.
Salt Lake City Utah, 303 Federal Building.
San Francisco, Calif., 702 Appraisers Building.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, wgsh 207 Federal Building.
Topeka, Kans., 305 Federal Building,
Tueson, Ariz., 210 Post Office Building.

A list of Geological Survey publications may be obtained by app'lyj.ng to the Director,
Geological Survey, Washington, D. C.

Prior to publication, records of discharge in provisional form for individual stations
may usually be obtained from the district offices listed above.

Early records of the flow of streams in the United States are published in the reports
listed below. 1In many of these reports records for years earlier than those indicated

have been included for some streams.

Stream-flow data for the years 1884-1901, in reports of the Geological Survey
(A = Annual Report; B « Bulletin; W » Water-Supply Paper)

Report Character of data Year

10th A, pt. 2 |Descriptive information only.

1ith A, pt. 2 [Monthly discharge and descriptive information
12th A, pt. 2
13th A, pt. 3

svesss | 1884 to September 1890.
1884 to June 30, 1891,
16884-92.

14th A, pt. 2 ceeracscesans 1688-93.

B 131l...¢v0.. | Descriptions, masurements, gage helghts, and ratins 1893-94.

16th A, pt. 2 | Descriptive information only.

B 140........ | Descriptions, measurements, gage heights, ratings, and 1895.
monthly discharge.

Wlliieaseeos [GBgE helBNtB,oesaeenrn. et eeeeecetnensesnentatnencaorarienns 1896.

18th A, pt. 4 | Descriptions, measurements, ratings, and nomhly ducharse... 1895-96.
W 15...40.0.. | Descriptions, measurements, and gage heights of streams east 1897.

f the Mississippi River, and Missouri River and tribu-
aries above Kansas River.

W 16.....0... | Descriptions, measurements, and gage heights of stream west 1897.
of the Mississippi River, except Missouri River and tribu-
taries above Kansas River.

asth A, pt. 4 | Descriptions, measurements, ratings, and monthly discharge. 1897.

27.40ev00es | Measurements, ratings, and gage heights of streamseast of 1898,
the Mississippl River, and Missouri River and tributaries.
W 28... Messurements, ratings, and gage heights of streams west of 1898.
:2;1!1"1331»1 River, except Missouri River and tribu-
es.

20th A, pt. 4 | MOnthly diBCHATEe . ecteraresnsrransarosssosannns cessreascssss | 1898,
W 35 to 39... | Descriptions, measurements, gage helghta, And ratings....oe00
218t A, pt. 4 | MONthly A1BChAIZe ..o coveursrercnsasvosansssocsonnnnnnns
W 47 to 52... | Descriptiona, measumencs, gase heights. and ravi.nss .
azgsA, gv. 4. gnthly A18ChArZe . ccvvenrrcvsnsnsecnsannes veessessann

s 66.00.. scriptiona, measurements, heights, and ratings........
W 75...0.0.0. | Monthly discharge.....sse. énse.fsh.'m?“. 1901,

Papers on surface water supply containing records from 1899 to date, grouped by years
and drainage basins, are listed by number on page 8. The data for any particula™ gaging
station will, in general, be found in the reports covering the years during which the
station was maintained. For example, the data for 1910 to 1920 for any station in the
area covered by part 3 are published in Water-Supply Papenrs 283, 303, 323, 353, 403, 433,
453, 473, and 503, which contalin recordle for the Ohio River Basin for those years.
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PUBLICATIONS 9

The records at most of the stations discussed in these reports extend over a serles of
years. Miscellaneous measurements at many points other than regular gaging stations have
been made each year and are published under "Mlscellaneous discharge measurements" at the
end of each report, the streams and points of measurement listed appearing in th: same
relative order as the streams and gaging stations in the body of the report, An index of
the records obtained prior to 1904 has been published in Water-Supply Paper 119.

Each of ths reports on surface water supply for the year 1938, issued as Wate™-Supply
Papers 871 to 884 (see table on p. 8), contains, for the area covered by that rewort, a
summary of yearly discharge at gaging stations at which 10 or more complete years of record

have been collected. These summaries are available also as separate reprints.
Reports have been published that are compilations of records for various areas, usually

a single State or dralnage basin. These reports contaln records previously published
(some of which have been revised), as well as some records not contained in the annual
series of water-supply papers. The following table glves the numbers and titles of these
reports, arranged alphabetically, some by States and some by drainage basins.

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

Water-Supply
Report Period Paper
STATE
Ahban:, Water powers of, with an appendix on stream measurements in 1885-1803 107
Mississippi.
California, Water resources of, part 1, Stream measurements in Sacra- 1887-1912 298
mento River Basin.
California, Water resources of, part 2, Stream measurements in San 1878-1912 299
Joaquin River Basin.
California, Water resources of, garf. 3, Stream measurements in the Great 1891-1912 300
Basin and Pacific Coast river basins.
California, southern, Surface water supply of Pacific 8lope Of.ceceeesess | 1890-1918 447
California, Surface water supply of Sacramento River Basin..... evee | 1695-1927 597-E
California, Surface water supply of San Joaquin River Basin....c.ceypsesee | 1895-1927 636-D
California, southern, Surface water supply of Pacific slope basins in,... | 1894-1927 836~E
California, Surface water supply of minor San Francisco Bay, northern 1895-1927 837-A
Pacific, and Great basins in,
Colorado, Water reSOUrces Of.. ..eeesssesssccscscascansssesssascscsasness | 18841900 74
Georgia, Water resources of..... PR eessses | 1895-1905 187
Masgachugetts, Surface WAtErs Of.ccessscvercccrsorsrsovsscsnscassavessosssss | 1848-1915 415

Massachusetts, Hydrology of, Part 1, Summary of stream-flow and precipi- | 1863-1945 1105
tation records.
Nebraska, Surface water supply of

. | 1894~1806 230
Oregon, Surface water supply of.

. | 1878-1910 370

Texas, Summary of records of sur 1898-1937 850
Vermont, Surface waters Of...ccesvevsacasos 1875-1916 424
Washington, Summary of hydrometric data in..... 1878-1919 492
Washington, Summary of records of surface waters o 1919-35 870
Wisconsin, northern, Water power Of...cceoecocesssse . | 1895-1805 156
Wyoming, Surface waters of, and thelr utilizatioN...ceesesescsvsascacesss | 189041921 469
DRAINAGE BASIN
Colorado River (Ariz., Colo., N, Mex., Utah, Wyo.) and its utilization... | 1888-193¢ 395
Colorado River, upper (Colo., Utah), and 1ts ut11izatioN....ceeesessseans | 189721927 617
Colorado River Basin (Ariz., Calif., Colo., Uteh, Wyo.), Surface waters 1891-1938 218
at base stations in,
Colorado River Basin (Ariz,, Calif., Nev., N. Mex., Utah), Surface waters | 1885-1938 1049
at stations on tributaries in lower.

Columbia River Basin, upper (Mont., Idaho), Surface waters Of....s...e.ss | 1898~1938 916
Great Salt Lake Basin, Water pOWers Of.....cesessescsccccse 1889-1820 517
Oreen River (Colo., Utah, 0.) and its utilizati 1894-1926 818
Kennebec River Basin (Maine), Water resources of... 1890-1906 198
Milk River. See St. Mary and Milk RIVerS..e.ccesesvcoscscs

Misgouri and JT. Mary River Basins (Mont.), Surface waters ofece... . | 1881-1938 917
New-Kanawha River Basin (N. C., Va., W. Va.), Surface water supply of « | 1895-1920 536
Penobscot River Basin (Maine), Water resources 0f.....e. 1904-9 279
Potomac River Basin (D. C., Md., W. Va,)'ueeeesancneanne 1895-1906 192
Rio Grande Basin (Colo., N. Mex., Tex.), Water resources of.... .+ | 1888-1913 358
St. Mary and Milk Rivers (Ment., C:nada‘ » Water supply of...seaves 1898-1917 491

St. Mary River. See St, Mary and Milk Rivers; Missourl and St. lla!'}
River Basin,

Sevier Lake Basin (Utah)( Utilization of sn‘;ﬁ;ce water resources of...... | 1889-1937 820
Bydtogrl

Susquehanna River Basin (Pa., Md.) 1890-1904 108

Of¢sssocracosraanas

Records of discharge have been published alsc in State reports. Some of thes~ are
not contained in the publications of the Geologlcal Survey or are revisions of r~cords
previously published in its water-supply papers. The following table contains a list of
these reports.
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State reports containing compilations of records of discharge

Perlod

Report

Iseved by

DOvveeinane
Arkansas...a..
Colorado...e..

DOeseaasens

Connecticut...

Kentuclv. seane
Louisiana.....

Maine...veoens
Maryland......

DOvvevsanss

Minnesota.....
Missouri......
DOcrernnnns

Montana.......
DOsecennens

Nebraska..co..

New Jersey....
DOicsnvnens
DOcesaconss

New Mexico....
North Carolina

DOsecranans

North Dakota..

DOvscvnanens
DOsveseasens

[0 1 PO
Do..

DOvsvenvans
Oregon..ccasss
DOsecsvenan
DOveevannns
DOssasnenes
DOvivancann

1895-1915
1904-47

1857-1928
1881-1935

1881-1938

1900-1927
1912-33
1896-1946
1895~1906
1907-19
1908-11
1900-1934
1923-27
1927-30
1873-1932
1873-1840

1941-42

1895-1919

1910-20
1903-38

1887-1920
1929-37

1892-1943

1909-12
1857-1926
1927-39

1889-1911
1881-1938

1894-1914
1914-28
1889-1922
1892-1928
1928-34
1934~-40

1888-1925
1889-1923

1889~1936
1866-1945

1820-1945-

1866-1945
1872-1945
1919-21

1882-1938
1882-1944

1898-1921
1898-1944
1302-39
1898-1939
1878-1914
1914-24
1924-30
1930-36
1936-41

Bull., 17, Water powers of Alabam@....ececse

Special Report 20, Water Resources and Hy-
dreology of southeastern Alabama.

Stream-gaging Repte leccasecacsaaroscannans

Water resources of Colorado, Appendix 2,
Data on stream-gaging stations of
Colorado.l

Water resources of Colorado, Appendix 3,
vols. 1 and 2, Stream-flow data of
Colorado

Bull. 44, Hater resources of Connecticut...

Sth bilennial reporteccccsccscsscsasscscaces
Bull. 31, Springs of Florida... seseteen
Bull. 16, Water powers of Georgla.......e.s
Bull. 38, Water powers of Georglé.....eeee.
Water resources of Illinois.....

Pub. 72, Surface water supply

Pub. 112, Surface water supply of Ind.!.a.na..

Stream-flow records Of IOW&.....ceoeeuvvunn

Water-Supply Bull. 1, Summaries of yearly
and flocd Tlow relating to Iowa streams..

Water-Supply Bull. 2, Surface water
resources of Iowa.

Surface waters of Kansas

eesslOucresonitnnareoccans

Report of Division of Water

Stream-flow data of Kansas..eceeescseese

veeelOeeacioncanncsoocncnns

Surface waters of Kentucky...ceeceesvioscns

Gecl. Bull. 16, Surface water supply of
Louisiana.

1st annual FepPOrteec.sicescesecrescacsacsees

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

Bull. 1, Summary of records of surface
waters of Maryland and the Potomac
River Basin,

Wateg-resources investigation of Minne-
sota.

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

Vol. 26, 24 series; Surface waters of
Missourt,

5th blennial reporteceescicenscnscessoccres

Special Rept. 10, vols. 1-4, Water re-
sources of Montana.

lst hydrograpnic report.....ciceeeeenesecas

24 hydrographic report...iveeccccscnss .e

Annual and statistical report, vol. 12.

Bull. 33, Surface water supply of New
Jersey.

Special Rept. 5, Surface water supply of
New Jersey.

Special Rept. 9, Surface water supply of
New Jersey.

Surface water supply of New Mex1cO..c.cevee

Bull. 34, Discharge records of North
Carolina streams.

Bull. 39, Discharge_records of North
carolina streams,Z

Hydrologic Data on the Neuse River Basin.

Hydrologic Data on the Cape Fear River

Basin
l{ydroiog!.c Data on the Yadkin-Pee Dee River
Basin.
Hydrologlc Data on the Catawba and Broad
River Basins
Report to Governor of North Dakota on
flood control.
Surface water in North Dakota...eescescoass
Supplement B, 4th bilennial report....veeee.

Bull. 73, Ohio stream flow, Part l....cciees

Bull. 127, Ohio stream flow, Part 2........
Bull, 200, Compilation of stream-flow
records of Ohio.

Bull, 111, Ohio stream-drainage areas and
flow-duration tables.
Bull. 4, Water resources of the State

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

on.
mn.ss, Water resources of the State
Oregon.
Bull. 9, Water resources of the State
Oregon.
Bull. 10, Water resources of the State of
Oregon.

1 Contalns records of yearly discharge only.
% Contains records of maximum and minimum daily, weekly, and monthly discharge and yearly mean

dilscharge.

Geological Survey of Alabama,
Do

Arkansas Geologlcal Survey.
State Planning Commission,
Water Corservation Board,
Btate engineer.
Do.

State Geolcgical and Natural
History Swrvey.

State Water Commission.

Florida Geclogical Survey.

Geological Survey of Georgia.

Rivers and Lakes Commission.
Division of Wate: 8.
Department of Conservation.

State Planring Board.
Yowa Geological Survey.

Do.

!&a.nls)as Water Commission.
0.
State Board of Agriculture.

Kentu;:ky Geological Survey.
Department of Conservation.

Malne Water Power Commission.

State Planning Commission and
Water Resources Commission,

Department of Geology, Mines,
and Water Resources.

State Drainage Commission.

Missouri Brreau of Geology
and Mines.

Missqurl Geologlcal Survey
and Water Resources.

Office of the State Engineer.

Montana Agricultural Experi-
ment Station.

Bureau of Water Power, Irri-
gation, and Drainage.
D

0.

Public Service Commission.

Department of Conservation
and Develocpment.

State Water Policy Commission,

Do.

Office of the State Engilneer.
Department of Conservation
and Development.

Do.
Do.
Do.

Do.
Do.
State chle’® engineer.

State Planning Board.

State Water Conservation
Commission,

Engineering Experiment Station,
Ohio Sta%e University.

Do.

Department of Ageiculture,
Division of Conservation
and Natu~al Resources.

Engineerinz Experiment Station,

Ohio Sta“e University.

Office of the State Engineer.

Do.
Do.
Do,
Do.
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State reports containing compilations of records of discharge--Continued’

State Period Report Issued by

Pennsylvania.. | 1890-1911 | Keport of the Water Supply Commission of Water Supply Commisvion of

Pennsylvanta. Pennsylvania.
DOyesveesss | 1928232 Stream-flow records of Pennsylvani@....s«.. Degartment‘ of Fores%s and
aters.

Rhode Island.. | 1929-41 7th annual report...ceceesesseasesssssseasss | Department of Publis Works.

South Carolina | 1884-1946 | Bull, 17, Summary of records of surface South Carolina Resexvch,
water supply of South Carolina. Planning and Development

Board.

1874-1924 | Bull, 34, Water resources of Tennessee>. ... Department of Educa<ion.

1920-30 Bull., 40, Surface waters of Tennesse€...... Do.

1889-1905 | Sth biennial report.cecssessesssss «ess | Office of the State Engineer.

1906-10 7th biennial report.. . .

1911-16 10th biennial report.ces.esssces . Do.

Virginia..,... | 1895-1927 | Bull., 31, Water resources of Virginia......| Virginia Geological Survey.
1927-42 Bull. 4, Surface water supply of Virginia Virginia Conservation Com-

Ba?otomgc, Rappshannock, and York River mission.
Bins).
DOuesnsnves | 1927-42 Bull, 5, Surface water supply of Virginia Do.
James River Basin).
DOscosonons | 192742 Bull. 6, Surface water supply of Virginia Do,
Roanoke and Chowan River Bagins).
DOsvenevees | 1927-42 Bull, 7, Surface water supply of Virginia Do.
gez;‘ %‘enneuee, and Big Sandy River
8ins).
Washington.... | 1878-1933 | Bull, 5, Monthly and yearly summaries of Department of Conse™vation
hydrometric data. and Development.
Wisconsin..... | 1888-1914 | 1st report of Railroad Commission of Wis- Railroad Commission of Wis-
consin to Legislature on water powers. consin.
DOuvereavse | 1914-23 24 report of Railroad Commission of Wis- Do.

consin to Legislature on water powers.

3 Includes records of discharge for all stations in North Carclina in the Tennessee River Basin.

Note,- In addition to the records contained in the reports listed above, the folle St tes
have Issued annual or biennial reports in which are contained records of discharge: Califo-nia,
Colorado, Connesticut, Idaho, Indiana, Kansas, Maine, Missouri, Mcntana, Nebraska, Nevada, New
Mexico, New York (also New York City Board of Water Supply and city of Rochester), North Da“ota,
Oregon, Pennsylvania, Rhode Island, Washington, and Wyoming.

The reports listed in the foregoing tables contain the customary records of discharge
collected during the systematic operation of gaging stations, Detailed information on
the stage and discharge of many streams during major floods has been included in special
reports on these floods published by the Geological Survey. The more recent of thrse
special reports also contain other pertinent hydrologic informetion and analyses and compl-
lations of dete velating to earlier noteworthy floois. The following list gives the num-
bers and titles of these reports:

Water-Supply
Papen” Title
88 The Passaic flood of 1902.
92 The Passaic flood of 1903,
96 Destructive floods in the United States in 1903.
147 Destructive floods in the United States in 1904.
l62 Destructive floods in ths United States in 1905.
334 The Ohio Valley flood of March-April 1913,
426 Southern California floods of January 1916.
487 The Arkansas River flood of June 3-5, 1921,
488 The floods in central Texas in September 1921.
520-0G 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 flocd of July 1935, .
796-B Flood on Republican and Kansas Rivers, May and June 1935.
796-C Flood in La Canade Valley, Calif., January 1, 1934.
796-G MeJjor Texas floods of 1935.
798 The floods of March 1936, part 1, New England rivers.
799 The floods of March 1938, part 2, Hudson River to Susquehanna River region.
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, Covn.
838 Floods of Ohio and Mississippi Rivers, January-February, 1937.
842 Floods in Canadian and Pecos River Basins of New Mexico, May and June 1937.
843 Floods of Decemver 1937 in northern California.
844 Floods of March 1938 in southern California.
847 Meximum discharges at stream-measurement stations through September 1938.
867 Hurricane floods of September 1938.
869 Flood of August 1935 in Muskingum River Basin, Ohlo.
914 Texas floods of 1938 and 1939,
966 Minor floods of 1938 in North Atlantic States.
967-4 FPloods of September 1939 in Colorado River Basin below Boulder (Hoover) Dam.
967-B Flood of July 5, 1939, in eastern Kentucky.
967-C Flood of August 21, 1939, in town of Baldwin, Maine.
994 Cloudburst floods in Utah, 1850 to 1938.
997 Floods in Colorado.
1046 Texas floods of 1940,
1066 Ploods of August 1940 in the southeastern States.

108¢ Floods of May-June 1948 in Columbia River Basin.
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RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURNEY

The following table contains a list of gaging stations for the area covered by this
report at which records of daily discharge were collected during the water year October
1947 to September 1948 by agencies other than the Geological Survey. The records for
these stations are not contained in the publicatlons of the Geological Survey, nor have
they been published elsewhere.

Records of discharge collected by agencies other than the Qevlogical Survey

Strean Location Period Collected by
Blue Earth River.,.. |Near Rapidan, Minn., at Rapidan 1911448 |Northern States Power Co.
hydroelestrie plant,
Cannon River,.,..... |Near Cannon Falls, Minn., at Cannon | 1921-48 Do.
. Falls hydroelectric plant.
Minnesota River...., | Near Oranite Falls, Minn., at 1928-48 Do.
Minn:uota Falls hydroelectric
plant.
Mississippi River.., | Near Anoka, Minn., at Coon Rapids 1918-48 Do.
hydroelectric plant.
DO.ivvsvasresssas |'Minneapolis, Minn,, at lowersdam 1900-1848 Do.
hydroelectric plant.
DOviiierassaesaes | St. Cloud, Minn., at St. Cloud 1924-48 Do.
hydroelectric plant.
DO.....s St. Paul, Minn., at Twin City 1925-48 |Ford Motor Co.
Lock and Dam.

Note.- The Soll Conservation Service of the United States Department of Agriculture has collected
records of runoff from five areas in Wisconsin, four in Illinois, and one in Iows, One area in
Wiseonsin, comprising less than 5 acres, is near La Crosse (records begin in 193%), and the other
four, comprising less than 330 acres each, are near Fennimore (regords begin in 1938). The four
areas in Illinois, comprising less than 300 sorés each, are near Bdwardsville (records begin in
1938). The area in Iowa, comprising 3.5 square miles, 1s near Iowa City (recorde begin in 1925).
These records are in the files of the Soil Conservation Service.

COOPERATION

The work in the several States was done under cooperative agresments with the organi-
zationas listed below:

Illinois: State ‘Department 9f Registration and Education, F. G. Thompson,
director, through the Division of Water Survey, A. M. Buswell, chief; and State
Department of Public Works and Buildings, W. A. Rosenfield, director, through
the Division of Waterways, T. B. Casey, chief engineer.

Indiana: State Department of Conservation, J. H. Nigh, director, through
the Division of Water Resources, (. H. Bechert. director; State Highway
Commission, J. H. Lauer, chairman, and C. E. Vogelgesang, chief engineer,
Construction; and State Board of Health, Dr. L. E. Burney, commissioner, and
B. A- Poole, director, Bureau of Sanitary Engineering.

Iowa: Iowa Geological Survey, A. C. Trowbridge, H. G. Hershey, director
and State geologist; University of Iowa Institute of Hydraulic Research, F. M.
Dawson, dean of College of Engineering and Hunter Rouse, director; and Iowa
State Conservation Commission, B. F. Stiles, director.

Minnesota: .State Department of Conservation, Division of Water Resources
and Englneering, W. S. Olson, director succeeded by C. T. Ekman; State Iron
Range Resources and Rehabilitation Commission, R. E. Wilson, director; and
State Highway Department, M. J. Hoffman. Commissloner.

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

North Dakota: State Water Conservation Commission, J. J. Walsh, chief engl-
neer.

Wisconsin: Public Service Commission of wisconsin, G. P. Stelnwetz, chlef

enginser; and Wisconsin Committee on Water Pollutlon, Edward Schneberger, chairmuan.
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Financial assistance was furnished by the Corps of Engineers in the operation of
213 gaging stations, of which 69 were in Illinois, 46 in Iowa, 46 in Minnesota, 12 in
Missouri, 9 in North Dakota, 2 in South Dakota, and 29 in Wisconsin.

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

Full cooperation exists between this organization and the Dominion-Water and Power
Bureau, Department of Mines and Resources, Canada. On waters adjacent to the internation-
al boundary, certaln stations are maintained jointly by the United States and Canada under
the terms of the Boundary Waters Treaty of 1909, and others are maintalned under a subse-
quent agreement between the two Governments. The records from all these statlons are
obtained in such a manner as to be equally acceptable and available in both countries.
These stations are herein designated international gaging stations.

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

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

Iowa: Unlon Electric Power Co., Interstate Power Co., Iowa Electric Co.,
Iowa Electric Light & Power Co., Des Moines Waterworks, Jacob E. Decker & Sons,
Boone Water Department, Iowa State College, State University of Iowa and the
clties of Ames, Cedar Rapids, Des Moines, Iowa City, Marshalltown, Mason Clty,
Ottumwa, and Waterloo.

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

and Wisconsin Valley Improvement Co.
DIVISION OF WORK

The stream-gaging work was conducted by the water resources divislon of the Geological
Survey, Carl G. Paulsen, chlef hydraullc engineer, and J- V. B. Wells, chief of the
surface water branch.

The data for the stations in the several States were collected and prepared for publi-
cation under the supervision of district engineers as follows: In Illinois (except for
Mississippi River at Alton and East Fork Galena River at Council Hill), J. H. Morgen; in
Indiana, D. M. Corbett; in Iowa, L. C. Crawford; in Minnesota {except for St. Croix River
near Rush City and Red River of the North at Halstad and at 0slo), in South Dakota, and
for Mississippl River at Prescott and at La Crosse, Wis., P. R. Speer; in Missouri and
for Mississippi River at Alton, I1l., H. C. Bolon; in Montana, A. H. Tuttle; in North
Dakota and for Red River of the North at Halstad and at 0slo, Minn., R. E. Marsh; in
Wisconsin (except for Mississippl River at Prescott and La Crosse), for St. Croix River
near Rush City, Minn., and for East Fork Galena River at Councll Hill, Il}., F. C.
Christopherson.

The records were reviewed and the manuscript prepared for publication undgz;the di-

rectlon of B. J. Peterson, chief, annual reports section.



14 GAGING-STATION RECORDS

HUDSON BAY BASIN
OLDMAN RIVER BASIN
Belly River at International boundary

Location.- Water-stage recorder, lat. 49°00', long. 113°40'50", 1n Wt sec. 2, T. 37 N.,
N . (unsurveyed), 200 feet south of international boundary, 11 miles southeast of
Waterton Park, Alberta, and 15 miles northwest of Babb, Mont. Staff gage at same site
and datum prior to Sept. 28, 1947.

Drainage area.- 74.8 square miles,

Records available.- May 1947 { 3cptember 1948.

Extremes.- 1947: Meximum discharge "observed during period May to September, 718 second-
Test June 20 (gage height, 5.66 feet); minimum daily, 125 second-feet Sept. 16,

1947-48: Maximum discharge during water year. 1,810 second-feet June 17 (gage

height, 5.52 feet); minimum daily, 45 second-feet Mar. 18-30.

Remarks.- Records good except those for May to September 1947 and those for periods of
Yo effect or no gage-height record, which are poor. No regulation or diversion.

Rating tables, May 1947 to September 1948, except periocds of ice effect
(gage helght, in feet, and discharge, ln second-feet)

May 22, 1947, to June 17, 1948 June 18 to Sept. 30, 1948
1.5 47 2.4 242 4.0 380 1.9 54 3.5 580
1.8 60 2.8 371 4.5 1,150 2.1 a2 4.0 850
1.8 93 3.2 522 5.0 1,460 2.3 125 4.5 1,150
2.0 136 3.6 691 5.4 1,730 2.6 205 5.0 1,460
3.0 348 5.3 1,660
Discharge, in second-feet, 1947-48
1947
Duﬂ Oot. Nov. Deo. Jan. Feb. Mar. Apr. May June Julr Auvg. Sept.
1 a600 as00 8290 algo
2 a600 as00 a290 also
3 as00 a600 a280 also
4 a600 as00 a270 al40
5 600 a550 2260 aldo
] a650 a550 a240 al4o
7 ass0 as550 233 aldl
8 a600 a650 a550 a220 ald0
9 aB50 ars0 azlo als0
10 a700 a€00 a200 al30
11 a700 a€oo algo also
12 a650 €79 also al30
13 a650 aE00 170 al30
4 a650 474 160 al30
15 a6s50 a470 158 127
16 a600 ads0 155 alas
17 588 a440 170 al3o
i8 a450 62l 422 155 al30
19 a700 2410 150 al3s
20 718 a470 150 al4l
21 a450 a600 a330 150 also
22 474 a550 335 327 &a200
23 as00 a550 a330 330 a300
24 as00 a550 a370 324 a350
256 a550 579 a330 1l a300
26 ass0 a700 8350 285 a300
27 a600 a700 a350 248 291
28 a550 a700 a340 227 275
29 a500 630 2330 218 254
30 a500 a550 2320 2200 236
31 ag00 - 294 al90 -

a No gage-height record; discharge computed on basis of records for station near Mountain View
and records for stations on nearby streams.



OLDMAN RIVER BASIN , 15
Discharge, in second-feet, of Belly River at international boundary, 1947-48--Continued
1947-48

Q Oot. Nov. Deo. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 218 291 95 70 55 60 50 272 1,100 680 399 148
2 215 272, 90 70 55 €0 50 266 1,230 648 373 142
3 233 257 90 70 55 55 50 254 1,300 590 332 140
4 254 *248 90 70 55 55 50 248 1,640 529 304 130
5 269 233 90 75 55 55 50 242| 1,650 490 290 125
6 272 218 89 80 55 55 50 239 1,420 462 271 120
7 263 209 89 86 55 55 50 269 1,320 448 257 116
8 251 198 77 90 55 50 55 347 1,340 425 240 109
9 239 190 88 *95 55 50 55 327 1,340 386 227 104
10 227 180 86 95 55 50 55 298 1,250 365 217 100
11 215 172 88 90 55 50 55 2781 1,070 348 211 98
212 168 89 80 55 50 S5 266 328 205 98
13 209 162 93 75 55 50 55 269 890 316 199 100
14 193 155 91 75 55 50 80 269 830 308 194 104
15 196 140 89 75 S5 S0 60 260 860 304 191 107
16 272 130 88 70 S5 50 65 263 1,190 293 191 100
17 508 130 95 70 55 50 110 301 1,690 286 191 96
18 613 130 91 65 55 45 130 444| 1,610 271 188 92
19 848 129 97 60 55 45 130 696 1,320 271 188 88
20 1,160 123 97 60 55 45 *198 885 1,130 365 182 86
21 910 100 97 €60 55 45 215 915( 1,010 340 )72 80
22 651 100 95 60 S5 45 242 1,370 336 166 | * 73
23 510 105 91 60 55 45 257| 1,670 910 332 16€ 74
24 426 105 84 60 80 45 257 1,520 892 348 161 74
25 375 110 77 80 60 45 251 1,360 874 320 I64 73
26 364 106 72 55 60 45 239 15350 806 293 164 73
27 340 106 66 55 60 45 221 1,380 751 275 16€ 74
28 330 99 65 55 €0 45 209 1,290 702 278 164 €8
29 324 99 60 55 60 45 221y 1,170 685 434 15€ 67
30 320 97 60 55 - 45 272 1,070 690 490 15€ 66

31 311 - 65 55 - 50 - 1,010 - 452 153 =

Peak discharge (base, 1,000 sec.~ft.).- Oct. 20 (10:30 a.m.) 1,200 sec.-ft.; May 23 (6 to 9 a.m.)
1, sec.-ft.; June a.m. N sec.-ft.; June 17 (2 p.m.) 1,810 sec.-ft.

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 15-18, Nov. 21-25, 29, Dec. 1-5, Dec. 28 to
Jan."5, Jan. 8 to Apr. 8. (No gage-height record Feb. 6-22, Feb. 28 to Mar. 7, Mar. 9 to Apr. 7,
Apr. 9-19; discharge computed on basis of weather records and records for station near Movntain
View, Alberta.)

Monthly discharge, in second-feet, 1947-48

Seoond- . Per Run>ff
Nonth foot-days Naximum | Minimum Nean s:ﬁ:e Tnohes | Anre—taet
Calendar year RCUUOTI S R TTTTTYTTTT T
552 7.38 8.51 33,960
631 B8.44 9.41 37,560
463 6.19 7.14 28,490
224 2.99 3.45 13,770
September.............c.cieuemns 5,455 350 125 182 2.43 2.71 10,820
The pPeriod...cveeevsnasnsons - - - - - - 124,600
October 21947 ........cccuunnns 11,728 1,160 193 378 5.05 23,260
November. ..... 4,762 291 97 159 2.13
December. ..... 2,534L 97 €0 85.0 1.14
Calendar year e TTTT '-'_-j-_': ----- A - T - -
107 | T Tazr0
.81 3,220
.76 3,030
1.90 7,570
10.34 41,250
18.60 66,240
5.97 23,820
3.30 13,160
1.45 5,800 °
Water year 1947-48 ......... 104,014 1,690 45 284 3.80 51.71 208,300




16 OLDMAN RIVER BASIN

North Fork Belly River at international boundary

Location.- Water-stage recorder, lat. 48°59'20", long. 113°45'50", in S} sec. 6, T. 37
> R. 16 W. (unsurveyed), three-quarters of a mile south of international bounda{’y,
5%- miles upstream from mouth, 8 miles southeast of Waterton Park, Alberta, and 173
miles northwest of Babb, Mont. Staff gage at same site and datum prior to Oct. 1,

Drain: e area.- 10.1 square miles.
ecords avallable.- September 1947 to September 1948.
EXTremes. - 1947: Maximum c)lischarge observed during (Sle?'te%beg, gG igcoixg—feet Sept. 24
T e height, 2.50 feet); minimum daily, 11 second-fee ept. » .
ga%9)47-48: Meximum discharge during water year, 386 second-feet June 16 {gage height,
4.23 feet); minimum, 0.5 second-foot Apr. 3 (gage height, 1.23 feet). .
Remarks.- Records good except those for periods of ice effect or no gage-height record,
T which are fair. No regulation or diversion.
Discharge, in second-feet, 1947-48

1847
Day Discharge Day Discharge Day Discharge Day Discharge Day Discharge
ept. 2z Sept.| 7 15.6 Sept. 13 11.6 Sept. 19 14 Sept. 25 47.3
sep % 21 i 8 14.7 ? 14 11.2 20 15 26 41.7
3 20 9 14 15 11 21 20 27 38.9
4 19 10 14.2 16 11 22 25 28 34.7
5 17.8 11 13.8 17 12 23 45 29 31.4
6 16.5 12 12.9 18 13 24 55 30 28.2

A rds for Belly
Note.- No gage-height record Sept. 1-4, 9, 15-23; discharge computed on basis of reco:

River at intgrnational boundary and near'nm’mtain view, Alberta. A discharge of {7 second-feettwas
measured on May 23, and 19.3 second-feet was measured on Aug. 12. A discharge of 84 second-feet was
observed on June 30.

1947-48
Day| Oot. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1| nes.3 37.5 8.6 4.8 3.0 2.6 1.8 26.9 201| 102 65 13.4
2 29.4 36.1 7.9 5.8 b2.5 2.4 1.6 21.5 21 91 58 12.4
3 37.5 32.0 7.9 6.1 b2 2.4 bl.5 19.0 212 a2 51 12.0
4 40.3 30.1 7.3 5.2 pl.5 2.1 bl.5 18.5 285 74 41.% 11.2
s 48.0 27.5 6.4] 4.8 bi. 2.0 b1.5 17.8 248 71 45, .6
] 43.8 25.7 6.1 4.5 w2 1.8 p1.5 19.8 228 88 41.7 7.9
7 38.8 23.9 b5.5 6.7 b2 bl.5 p1.5 25.7 223 64 35.4 7.9
8 35.4 23.3 5.5 b6 b2 bl.5 b1.5 26.9 225 59 1.4 7.6
9 32.0 22.1 b5.5 bS5 b1.5 bl 1.8 23.3 221 54 29.4 7.6
10 30.8 20.5 6.1 4.5 b1.5 bl 1.8 18.5 180 50 29.4 7.8
11 30.1 19.5 6.1 4.3 b2 bl1.5 1.8 17.5 182 47.3 28.8 7.9
12 28.2 18.5 6.4 b4 b2.5f Dl.5 »1.5 16.5 198 45.2 27.5 9.0
13 26.3 18.0 6.1 b4.S b2.5] »pl.5 1.8 18.5 171 435.1 26.3 9.0
14 26.3 17.5 b6 4.5 bz.5 b1.5 2.0 18.5 143 41,7 25.1 8.2
15 28.2 17.0 p5.8 4.5 b2, »1.5 3.4 18. 158 39.6 24.5 7.5
16 70 15.2 S 4.5 b2.5 pl.5 9.2 20.5 334 36.8 23.9 7
17 91 15.6 4.5 4.3| b2.5}{ D»l.5 16.5 47.7 387 34.7 22,7 6.5
18 76 14.7 5.0 4.1 b2 b1.5 18.0 28 283 32.7 22.1 6
19| 208 13.8 bS 3.7 p1.5 b1.5 17.5| 118 208 35.4 21.0 6
20| 173 13.4 b4.5 3.4 bl.5 b2 18.5{ 127 182 | 102 20.0 8
21| 105 11.6 4.5 3.2 b2 b3 20.5] 128 187 a7 18.0 [
75 12.4 4.3 3.2 p2.5 2.4 24.5] 273 141 67 17.5 6.5
23 61 12.4 4.5 3.2 2.5 | b2 21.5| 264 139 58 18.0 6.5
24 52 11.6 4.8 v2.5 | b2.5| b2 19.5{ 195 1387 53 18.0 6.5
54 10.9 6.1 b2 2.7 b2 17.0] 195 125 46.6 17.0 6.5
26 63 10.5 6.1 b2 2.8 bl.5 4.7} 201 111 41.7 16.0 6.5
27| 57 9.7 5.5{ b2.5| »2.5| bl.5 12.9] 206 105 39.6 16.0 6.5
28| 53 9.3 5.2 3.4| v»e.s 1.8 12.4| 188 104 49.7 16.0 8
29| 48.8 9.0| b4.5 3.0 b2.s 1.6 19.8| 180 105 [ 172 15.2 6
30| 44.5 8.2 b4 3.0 - 1.8 32.0| 165 106 [ 120 14.7 6
31| 40.3 - 4.5 3.2 - 1.8 - 173 - 83 14.7 -

Peak discharge (base, 210 sec.-ft.).- Oct. 18 (2 p.m.) 262 sec.-ft.; May 22 (7:37 p.m.) 342 sec.~
ft.; June 4 (IE a.m.) 55 gec.,-Tt.; }une 18 (9 p.m.) 386 sec.-ft.

b Stage-discharge relation affected by ice.

h Computed from staff-gage reading.

Note.- No gage-height record Sept. 15-30; discharge computed on basis of records for Belly River
at” international boundary near Mountain View, Alberta.

Monthly discharge, in second-feet, 1947-48

Per Runoff
Month Second- uare

foot-days Maximun | Minimun Wean s&ns Inohes | Aore-feet

September 1947....... e 667.2 55 11 22.2 2.20 2.46 1,320
Ootober 1947 ................. 1,771.0 208 26.3 57.1 5.65 6.52] 3,510
Noveuber. . . . 547.5 37.5 s.2| 18.2 1.80 2.02 1,090
Tetetineeneeannnn peneee 4 5.6 .64, 347
Calendar year o A i et IO I R =
January 1948 ...... “"z},{
February..... 127
Ma carss 109
597

5,720

11,290

3,950

; 1,700

232.3 13.4 5 7.74 .766 .86 461

Water year 1947-48 .........[ "1, 695.7 357 1 0.2 3.98 | S4.11 29,150




OLDMAN RIVER BASIN 17
Waterton River near international boundary

Location.- Water-stage recorder, lat. 48°57', long. 113°54!', in Nwt sec. 23, T. 37 W., R.
T8 W. (unsurveyed), 100 feet downstream from mouth of Olson Creek, 3 miles south of
international boundary, and 7 miles south of Waterton Park, Alberta. Staff gage at
giti alguarl'gzg of a mile downstream from recorder site, at independent datum, prior to

ept. 12, .

Drainage area.- 61.0 square miles.
Records available.- May 1947 to September 1948.

Extremes.- 1947: Maximum discharge observed during period May to September, 1,380 second-
Teet June 26 (gage height, 2.45 feet); minimum observed, 69 second-feet Aug. 20, 21.
1947-48: Maximum discharge during water year, 2,080 second-feet May 23 (gage height,
6.30 feet); minimum daily, 11 second-feet Apr. 4-7.

Remarks .- Records good except those for periods of ice effect or no gage-height record,
which are poor. No regulation or diversion. .

Rating table, Sep r 1947 to Septemb 1948, except periocds of ice effect
(gage height, in feet, and discharge, in second-feet

Sept. 12, 1947, to Sept. 30, 1948

2.0 6.0 2.6 113 4.5 995
2.1 14 2.8 175 5.0 1,280
2.2 26 3.0 253 5.5 1,580
2.3 42 3.5 475 6.3 2,085
2.4 63 4.0 720

Discharge, in second-feet, 1947-48

1947-48

Dayy Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 al,150 658 2160 al05
2 al, 200 a700 al7o al00
3 1,120 800 150 98
4 al,100 a700| al4o 98
5 1,080 a650 al40 92
6 1,020 a600 132 87
7 al,000 2600 125 80
8 bal,200 | al,000 a600 al20 78
9 970 632 all0 83
10 al, o000 as00 2100 83
11 al,o000 4550 ag0 83
12 a1,000 480 87 87
13 al,100 2450 85 82
u al, 200 2400 ago 82
15 al,000| a400 a80 77
16 2900 2400 a80 77
17 ag900 a370 ag0 80
i8 a750 | al,000 354 280 75
19 1,190 328 a70 75
20 al,050 270 69 77
21 e8s| ago0| azso 69 | 87
22 ag820 aB00 a230 110 135
23 a850 a750 a220 171 228
24 ag00 | a800 a210 177 253
25 1,220 | al,100 | a200 165 224
26 1,220| 1,330 2200 156 201
27 920 | al,300 also 141 182
28 820 ag0o 183 120 165
29 920 676 al70 108 148
30 1,020 2650 162 110 135

31 al,100 - 2160 110 -

Gla go gage-height record; discharge computed on basis of records for Swiftcurrent Creek at Many
acier.
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Discharge, in second-feet, of Waterton River near international boundary, 1947-48--Continued
1947-48

Day| Oot. Nov Deo. Jan. Feb. Mar. Apr. Nay June July Aug. | Sept.
1 12¢ 270 63 37 es| 17 13.2 340 1,600 720 331 80
2 121 253 57 38 22| 17 13 320] 1,640 515 291 76
3 158 237 59 38 22| 17 12 300| 1,690 493 266 76
4 175 z20| 55 37 20| 18 11 300| 1,600 448 232 74
] 194 197| 85 36 8| 20 11 300| 1,500 416 212 70
[] 182 186 52 38 18] 19 11 300 1,560 378 190 70
7 172 175| 50 38 19| 18 11 350| 1,670 372 172 72
8 168 161| 48 37 19| 18 12 400| 1,760 322 155 70
9 158 148! 47 36 18| 15 12.4 370 1,720 291 241 76

10 168 138| 46.2| 36 18| 15 12.4 350| 1,290 274 138 70
11 175 130] 46.2 33 20| 18 11.86 300! 1,050 253 144 66
12 172 24|  46.2 32 24| 19 12 320| 1,040 2 151 62
13 168 119)  44.1 34 24| 18 14 350 228 141 60
14 172 116  44.1 35 22 17 20 400 978 220 130 60
156 175 108] 42.0] 35 20f 17 40 380| 1,040 2 2 120 60
16 647 97 38.8] 34.0 19| 16 60 350 1,140 197 118 56
17 858 97| 42.0| 34.0 18| 18 70 500| 1,220 186 116 54

695 97 45 34.0 16 16 90 700 1,110 179 114 5¢
19| 1,090 92| 45 32.4 14 15 100 800 995 172 112 54
20| 1,190 87| 44 32.4 15| 14 150 1,200 973 212 110 60
22 808 730 44 32.4 17| 13 170 1,370 924 208 120 58
22 595 70| 45 30.8 19| 13 200 1,770 e85 205 100 56
23 480 77 46 30.8 19 12 240 1,880 973 22 96 54
24 403 80| 47 29.2 19} 12 270 1,560 984 2°2 94 52
25 349 75| 48 24.8 20| 12 300 1,570 934 182 90 52
26 38 73] 50 20 20| 12 290 1,690 802 158 88 50
27 295 68| 50 20 19] 13 280 1,820 802 151 86 50
28 291 65 47 22 18 14.0| 280 1,570 731 186 84 50
29 304 61| 40 24 17| 1s.2| 300 1,520 748 335 83 48
30 308 63 35 24 - 15.2 | 340 1,220 770 462 82 48
3 291 - 35 24 - 13.2 - 1,270 - 394 80 -

Peak discha e ba.se 1,100 sec.-ft.).- Oct. 19 (8 p.m.) 1,480 sec.-ft.; May 23 (1 a.m.) 2,080
sec. - 8ec.-ft.; June 3 (5 a.m.) 1, 970 sec.-ft.; June 9 (4 a.m.) 1,930
sec. -ft., June 17 (7 p m. ) 1 260 sec.-ft.

Note.- No gage-height record Dec. 18 to Jan. 15, Apr. 12 to May 20, Aug. 14 to Sept. 30; discharge
computed on basis of records for Waterton River at Waterton Park and Creek at 4 ional
boundary. Stage-discharge relation affected by ice Dec. 7-9, Jan. 26 to Har. 27, Apr. 2—8.

Monthly discharge, 1n second-feet, 1947-48

Second~ Yo Por Runoff
Nonth footodays | Meximum | Minimun 80 | SHAT® MInches | Acre-fest

o
™
N
N
o
'
'
-
o
-
=)
]
o1
I
©
-3
o
@
o
©
1<)
=]

7.

30,196 1,330 850 | 1,007 6.5 18.41 59,890

12,717 800 160 41 6.72 7.75 25,220

3,595 177 68 116 1.90 2.19 7,130

3,457 253 75~ 115 1.89 2.11 6,860

The period........ Cereeaeans - - - - - - 163,000
Odtober 1947 ................f 11,404 1,190 121 368 6.03 6.95 22,620

February. . 557 24 14 1,100
March 482.6 20 iz 957
April 3,356.6 340 11 6,660
May. . 25,870 1,880 300 51,310
June, 35,124 1,760 731 69,670
J“g‘} 9,174 720 151 12,330
Auy .. creitieeteaaen 4,387 331 0 2700
September............c000uunn. 1,836 80 46 61.2 | 1.00 . 3,640

Water year 1847-48 .........| gg s93.6 1,880 1 269 441 | 59.97 195,200
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Street Creek at international boundary

Location.- Water stage recorder, lat. 48°59'20", long. 113°52'40", in NE% sec. 11, T. 37
1 (unsurveyed), half a mile upstream from mouth, bhree-quarters of a mile
south of 1ntemational boundary, and § miles south of Waterton Park, Alberta.

Drainage area.- 6.0 square miles.
Recor&s available.- October 1947 to September 1948.

Extremes.- Maximum discharge recorded during year, 142 second-feet Oct. 19 (gage helght,
2.63 Teet); no flow Mar. 1 to Apr. 14.

Remarks.- Records good except those for perlods of ice effect or no gage-height reco-d,
WHICH are poor.

Discharge, in second-feet, water year Octcber 1947 tc September 1948

Day; Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 13 20.1 [ 23 | 104 36.4 35 2.8
2 13 18.5 [ 23| 107 32.3 25 2.4
3 12.8] 17.0 '] 22| 107 27.5 20 2.1
4 12.5] bl4 0 20| 108 23.9 18 2.1
o 13.5] bl2 [+] 20 | 104 23.0 14 2.0
6 12.8| bl2 0 20| 100 21.8 12 2.0
7 11.8| bll [ 23| 102 21.0 10 1.8
8 11.2| blo 0o 26 | 104 18.9 9 1.8
9 10.2| b8 '] 25 94 17.0 8 1.6
10 10.8 7 V] 23 78 15.2 7 1.5
11 10.8 6.5 ) 20 78 14.8 8 1.4
12 10.5 (] 0 21 81 13.8 8 1.4
13 10.2 5.5 [ 23 72 13.2 8.1 1.3
14 9 5 ] 28 80 12.5 7.8 1.2
15 10.5 4.5 .5 25 72 i1.8 7.3 1.1
} 0.8} o.|p o1
16 41.5 4 3 24 105 11.5 7.0 1.1
17 87 3.8 8 5Q; 104 11.2 €.5 1.1
18 42.3 3.5 10 45| 104 10.2 5.8 1.0
191 108 3 10 54 86 11.5 5.3 1.0
2 [13 2.5 12 80 72 26,2 4.9 .8
21 52 2.5 18 80 80 23.0 4.5 .8
22 38.2 2.5 20 115 52 20.1 4.5 .8
30.7 2.5 18 128 52 18.2 4.2 1.0
24 25.2 2 17 108 54 16.7 3.8 .9
25 22.2 H 15 105 45.1 14.2 3.6 .9
26 22.8 2 13 113 43.0 12.1 3.5 .9
23.4 1.5 13 111 8.8 11.8 3.5 3}
28 z24.8 1.5 12 109 37.0 18.2 3.2 .9
29 26.2 1.5 V 1€ 105 37.0 83 3.0 .8
30 24.4 1.5 - 24 98 37.6 70 2.9 .8
31 21.4 - - - 96 - 50 2.8 -
Per Runoff
Second-
Month foot-days | Meximum | Minimum Mean sg\i:::e Tnohos | Aore—Teot
Ootober ...l 820.4 109 9.8 26.5 4.42 5.08 1,630
November .. .. 20.1 1.5 6.44 1.07 1.20 383
December - - 8 .133 .15
Calendar year e - - - - - - -
January ............ PN 12.4 - . 4 .067 .08 25
February . .2.8 - - .1 017 .02 5.8
roh . 0 [} [+ ] o ) 0
April 207.5 24 2] 6.92 1.15 1.28 412
May .. 1,745 125 20.0 56.3 8.38 10.82 3,460
June . 2,303.5 109 37.0 76.8 12.80 14.28 4,570
July..... . 711.1 83 10.2 22.9 5.82 4.41 1,410
August .. . * 265.2 35 2.8 8.55 1.42 1.64 526
Septembor cdeseresreennae 40.2 2.6 .8 1.34 .223 .25 80
Water year 1947-48 ......... . 6,526.1 125 ] 17.3 2.88 39.23 12,550

Peak discharge (base, 80 sec.-ft.).- Oct. 19 (12 m.) 142 sec.-ft.; May 23, 125 sec.-ft.; June 15
(15 p.m.) 113 sec.-Tt.; July 29 (5¢ ;ﬁa m.) 98 eec.-ft.

b stage-dlscharge relation affected by ice.
Note.- No gage-height record Oct. 1, 2, Nov. 10 tc May 25, July 30 to Aug. 12; discharge computed
on basis of records for stations on nearby streams.
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Boundary Creek at international boundary

Location.- Water-stage recorder, lat. 48°59'50", long. 113°54'20", in NE} sec. 3, T. 37
—, K. 18 W. (unsurveyed), a quarter of a mile upstream from mouth, a quarter of a
mile south of international boundary, and 4 miles south of Waterton Park, Alberta.
Drainage area.- 21.0 square miles.
Records available.- October 1947 to September 1948.

Extremes.- Maximum discharge during year, 504 second-feet May 22 (gage height, 4.60
€et); minimum daily, 4.0 second-feet Mar. 23-26, Apr. 3-8, 12.

Remarks.- Records poor. No regulation or diversion.

Discharge, in second—feet, water year October 1947 to Septembe~ 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 48.6 90 24 22 11 5.5 5.0 119 444 195 85 31.6
2 48.6 86 24 22 10 5.5 4.5 107 456 178 78 30.8
3 52 a2 24 22 3.0 5.5 4.0 99 441 159 73 29.2
4 52 78 23 23 8.5 5.5 4.0 99 423 143 87 30.8
5 56 *74 23 23 8.0 6.0 4.0 97 408 130 83 30.8
6 56 73 22 24 7.5 8.5 4.0 103 411 117 59 27.6
7 54 70 22 24 7.5 6.5 4.0 119 408 107 55 27.8
8 54 65 22 23 7.0 8.5 4.0 145 420 97 53 27.8
9 54 60 22 23 7.0 6.0 4.5 134 417 87 48.5! 26.0
10 56 57 23 23 6.5 *5.6 4.5 121 355 80 48.5| 25.3
11 58 54 23 22 7.0 5.5 4.5 111 332 81 48,5| 25.3
12 58 48 24 22 7.5 5.0 4.0 105 335 80 47.4| 24.6
13 58 44 24 23 7.5 6.5 6.0 111 320 80 45,21 22.5
14 57 40 24 24 7.0 6.5 10.0 115 306 77 44.1| 24.6
15 80 38 24 23 7.0 6.5 22.5 115 335 75 42.1| 24.8
16{ 130 37 24 *22 7.0 6.5 36.7 121 372 70 41.2| 25.0
171 210 35 24 22 6.5 6.0 47.4 als0 375 68 40.3| 26.0
18! 240 35 25 21 6.0 5.0 48.5 2200 358 54 38.5{" 25.3
19! 280 32 25 21 5.5 5.5 51 az20 323 64 37.6| 25.3
20| 350 29 25 21 5.5 5.0 80 2290 309 80 38.5| 24.6
21| 250 27 26 21 8.5 5.0 85 315 298 77 35.8| 23.9
22| 200 27 26 18 6.5 5.0] 105 441 282 75 34.0( 23.2
231 180 28 26 16 6.5 4.0/ 101 441 282 72 34.0| 23.9
241 140 28 27 15 6.0 4.0 92 399 276 70 34,9 23.9
25! 120 28 27 13 6.0 4.0 81 429 263 64 35.8| 23.9
26} 105 28 27 13 6.5 4.0 75 456 249 60 35.8( 20.4
27| 100 27 27 12 6.5 4.5 66 450 236 59 36.7| 19.0
28| 100 27 25 12 6.5 5,0 64 432 225 89 35.8| 18.4
29 97 26 23 13 5.0 5.0 75 417 215 109 34,9| z2.5
30 95 25 21 13 - 5.0{ 113 408 210 105 34,0 21.1
31 92 - 22 12 - 5.0 - 426 - 94 32.4 -

Per Runoff
Seoond-

Month foot-days Maximum | Minimum Mean sg\ﬁ:e Tnohes | Acre—foot
3,491.2 350 48.6 113 5.3% 5.18 6,920
1,399 90 25 45.8 2.22 2.48 2,770
748 27 21 24.1 1.15 1.32 1,480
608 24 12 19.6 .933 1.08 1,210

205.5 11 5.5 7.09 .3%8 .36
169.6 6.5 4.0 5.47 .230 .30 336
1,196,1 119 4.0 39.9 1.9 2.12 2,370
7,295 456 97 235 11.2 12.92 14,470
10,084 458 210 336 16.0 17.86 20,000
2,884 195 59 93.0 4.43 5.11 5,720
gus e 1,437.5 85 32.4 46,4 2.21 2.55 2,850

SeptembsT .. ... .. ..iiiiiiann, 756.3 318 18.4 25.2 1.2) 1.34 1,500
Water year 1947-48 ..........| 30,274.2 456 4.0 82.7 3.9 53.62 60,030

( Peak discharie ﬂ)aeeE 270 sec.-ft.).- Oct. 19 or 20 (time unknown) abeut 500 sec.-ft.; May 22
T P.m. sec,-Tt.

: -m

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of records for Waterton River at inter-
national boundary. l

Note.- Recorder ineperative most of time Oct. 8 to Apr. 14, occasienal days with gage-height rec-
erd (stage-discharge relation affected by ice during most of period); discharge computed on basis
ef weather recerds, 3 dlscharge measurements, and records for stations on nearby streams.
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St. Mary Lake near St. Mary, Mont.

Locatlon.- Water-stage recorder, lat. 48°44', long. 113°26', in NEL sec. 4, T. 34 N.,.R.
-, at site of former St. Mary Chalet in Glacler Natlonal Park, half a mile upstream
from outlet, and 1 mile southwest of St. Mary.

Records avallable.- May 1929 to September 1948 (incomplete).
Extremes.- Maximum gage height during year, 7.04 feet June 5; minimum observed, 0.97 foot
ec. 7, minimum recorded, 0.97 foot Sept. 30. N
1929-48: Maximum gage height recorded, that of June 5, 1948; minimum observed, 0.02
foot Dec. 16, 29, 30, 1929, Jan. 1, 1930.

Remarks.- No diversion.

Gage height, in feet, water year October 1947 to September 1948

Dayl Oot. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.26| 2.88 1.18 - - 5.99 - 2.99| 2.04
2 2.24| 2.80 1.19 - - 6.12 - 2.94/ 1.97
3 2.43| 2.72 1.14 - 2,54 6.33 - 2.89| 1.6
4 2.66] 2.61 1.17 - 2.59 6.85 B 2.86| 1.86
[ 2.81| 2.52 1.14 - 2.58 | 7.02 - 2.8 1.82
6 2.88] 2.45 | 1.09 - 2.57 6.84 - 2.7¢| 1.77
7 2.85 2.37 h.97 - 2.62 8.71 - 2.66] 1.72
E 8 2.80( 2.25 - - 2.75] 6.64 - 2.81| 1.86
b 9 2.75| 2.22 - - 2.87 6.58 | 3.62 2.53] 1.84
i 10 2.70] 2.17 - - 2.88 6.29| 3.50 2.4¢| 1.s6
4 .
11 2.68] 2.07 - - 2.85| 5.9 3.42 2.47| 1.53
12 2.62| 2.04 - - 2.82 5.60| 3,55 2.4¢| .49
- 13 2.48] 1.97 - - 2.85| 5.3 | 3.28 2.3€| 1.50
14 2.44| 1.9 - - 2.85| 5.15} 3.17 2.3z| 1.47
15 2.48| 1.86 - - 2.76 5.11| 3.15 K| 1.45
16 2.69| 1.84 - - 2.75 5.31 3.08 2.28] 1.39
7 3.22| 1.77 - - 2.80| 5.80| 3.03 2.28) 1.56
18 3.38( 1.67 - - 3.00 5.99| 2.99 2.22f 1.31
19 3.76| 1.64 - - 3.53 5.89 2.94 2.21| 1.29
20 4.38( 1.60 - 1.22 4.27 5.87 2.98 2.18| 1.27
21 «.50| 1.57 - 1.37 4.82 5.51 | 3.00 2.08) 1.26
22 4.40| 1.57 - 1.57 5.47 5.36 | 2.98 2.03f 1.18
' 23 4.23] 1,51 - 1.77 6.17 5.26 | 3.00 2.03f 1.17
24 4.00] 1.41 - 1.94 6.39 - 2.99 2.09| 1.13
25 3,70 1.34 - 2.05 6.39 - 2.95 2.19] 1.2
26 3.55| 1.31 - - 6.41 - 2.88 2.23! 1.09
27 3.35{ 1.30 - - 6.52 - 2.83 2.26] 1.09
28 3.241 l.26 - - 6.48 - 2.85 2.23' l.04
20 3.16] 1.26 - - 6.38 - 2.93 2.19' 1.00
0] 3.7 1.20 - - 6.18 - 2.98 2.17 .98
3| 2.98 - - - 5.99 - 2.99 2.12 -

h Staff-gage reading.
911166 0 -60-3
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Lower St. Mary Lake near Babb, Mont.
Location.- Water-stage recorder, lat. 48°50', long. 113°25', NE% sec. 3, T. 35 N., R, 14
., half a mile upstream from outlet and 2 miles southeast of Babb.
Records available,- May 1929 to September 1948 (incomplete).
Extremes.- Maximum gage height during year, 6.25 feet June 6; minimum recorded, -0.49
T Toot J

00t Jan. 26.
1929-48: Maximum gage height, that of June 6, 1948; minimum records:d, -0.76 foot
Mar. 11, 1944.

Remarks.- No diversion. Stage increased by inflow of Swiftcurrent Creek.

Gage height, in feet, water year October 1947 to September 1948

Day| Ooct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 1.00 1.10f -0.15 | -0.45 - 1.98 4.83 2.8 1.75 | 1.40
2 .97 1.02) -.14 -.45 - 2.09 4.84 2.71 1.73 | 1.41
3 .95 .95| -.18 -.45 - 2.07 4.78 1 2.53% 1.73 | 1.39
4] 1.03 .87 -.18 -.45 - 1.85 5.48 2.47 1.70 | 1.39
s 1l.02 .81 -.22 -.44 - 1.72 6.13 2.23 1.66 | 1.40
6l 1.00 74| -.23 ~.43 - 1.83 6.20 | 2.13 1.85,| 1.37
7{ 1.02 .68 - ~.40 - 1.68 6.03 2.03 1.59 | 1.36
8| 1.00 .62 - -.39 - 1.82 5.74 1.93 1.55 | 1.34
9 .96 .58 -.39 - 1.90 5.47 1.8% 1.52 | 1.30
10 .91 .54 -.32 -.40 - 1.99 5.30 1.73 1.49 | 1.28
n .86 49| -.33 -.4Y - 1.80 5.07 1.8* 1.45 | 1.28
12 .85 47 -.33 -.41 - 1.57 4.85 1.57 1.43 | 1.28
13 .79 42| -.33 -.42 - 1.45| 4.55 1.51 1.47 | 1.27

.75 .38 -.33 ~44 - 1.37 4.22 1.45 1.50 | 1.25

15 .70 34| -.34 -.43 - 1.27 3.82 1,43 1.51 | 1.23
16 .70 .30 -.35 | -.43 -0.39 - 3.92 1.52 1.52 | 1.2)
17 .85 .27 -.38 -4 -3 - 5.08 1.57 1.51 | 1.18
18| 1.05 .23| -.38 ~.45 -.30 - 5.71 1.8 1.49 | 1.15
19| 1.3¢ - -.36 -.46 -.25 - 5.70 | 1.5 1.47 | 1.13

20 1.77 - -.38 -.47 -.12 - 5.45 | 1.8% 1.45 | 1.13

21| 2.09 - -.37 -.47 W11 .- 5.12 | 1.73 1.4¢ | 1.10

22| =z2.22 - -.39 -.48 42 - 4.94 1.73 1.40 | 1.08
23| 2.18 - -.43 -.47 .88 4.80 | 4.57 1.77 1.40 | 1.03
24| 2.05 - -.44 -.47 .85 | s.12 4.25 | 1.73 1.39 .98
25| 1.89 - -.45 | -.48 .97 5.14 4.07 1.73 1.38 .90
28| 1.72 - -.48 -.47 1.03 5.09 3.88 1.72 1.38 .85
27| £1.60 -.09| -.46 - 1.11 5.09 3.68 1.87 1.40 .88
28| £1.48 -.12| -.45 - 1.20 5.09 3.49 1.83 1.40 .55
29| £1.39 ~.14| -.45 - 1.29 5.02 3.18 1,73 1.40 .58
30| £1.30 -.15| -.45 - 1.71| 4.92 2.94 1.77 1.39 .59
31| r1.20 - -.45 - - 4.75 - 1.72 1.38 -

Y

Partly estimated gage-height record.
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St. Mary River near Babb, Mont,

23

Location.- Water-stage recorder, lat. 48°51', long. 113°25', in NE% sec. 27, T. 3€ N., R,
——ITW., 600 feet downstream from diversion dam and head gates of St. Mary Canal on
Blackfeet Indian Reservation and 1 mile east of Babb.

Drainage area.- 278 square miles (including area drained by Swiftcurrent Créek abcve
polg'ern oF diversion into St. Mary Lake since Oct. 1, 1915)

Records avallable.- April 1902 to September 1925, May 1929 to September 1932, October
1934 to September 1948 (summers only since 1924).

Extremes.- Maximum discharge during year, 4,930 second-feet June 5 (gage helght, 7.51
®et); minimum recorded, 118 second-feet Sept. 28 (gage height, 1.71 feet).
1902-25, 1929-32, 1934-48: Maximum discharge observed, 7,980 second-feet June §

1908 {gage height, 9.4 feet, estimated); minimum observed, 2 second-feet (

Oct. 19, 194s.

regulated i

Remarks.- Records fair. Entire flow of Swiftcurrent Creek below Sherburne Lake Reser-
~volr 1s diverted into lower St. Mary Lake above station.
include flow in St. Mary Canal, which diverts water from river at left erid of dam.

Records since 1929 do not

Rating tables, water year 1947-48 (gage height, in feet,
and discharge in second-feet)

Oct. 1 to May 2 May 3 to Sept. 30
1.9 128 3.5 695 1.8 132 3.1 550 5.5 2,360
2.1 165 4.0 1,020 2.0 165 3.5 765 6.0 2,940
2.4 235 4.5 1,405 2.2 207 4.0 1,060 7.0 4,220
2.7 335 4.8 1,670 2.5 293 4.5 1,410 7.5 4,920
3.0 450 2.8 405 5.0 1,855
Discharge, in second-feet, water year October 1947 to September 1348
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 630 731 alé3 - 1,350 3,440 1,760 535 300
2 615 673 165 - 1,440 3,300 1,580 520 304
3 615 635 155 - 1,400 3,410 1,450 510 307
4 651 600 151 - 1,220 4,140 1,320 490 324
5 640 560 149 - 1,160 4,820 1,230 470 328
6 625 526 142 - 1,090 4,880 1,140 455 335
7 620 490 al4o - 1,120 | 4,710 428 339
8 a6ls 458 al3s - 1,210 4,400 721 405 333
9 a600 442 al3d7? - 1,270 4,120 622 385 274
10 a585 422 hl35 - 1,340 3,950 555 361 187
11 a565 398 - - 1,200 3,730] 490 343 198
12 a565 382 - - 1,040 3,480 423 328 207
13 ab40 366 - - 952 3,140 373 343 212
14 a525 338 - - 892 2,780 324 373 224
15 a510 324 - - 7?76 | 2,380 307 365 224
16 a520 307 - - 710| 2,600 369 321 222
17 610 296 - - 644 3,950 405 324 212
18 673 265 - 585| 4,640 423 321 198
19 872 2539 - - 792 4,570 418 314 187
1,230 241 - 174 1,240 4,260 495 307 187
21 1,500 az231 - 187 1,880 3,850 535 300 178
22 1,600 azze2 - 247 2,900 3,710 835 293 163
2. 1,540 aziz2 - 321 3,830 3,480 535 293 155
2 1,450 a203 - 495 4,130| 3,170 545 300 140
25 1,310 alg3 - 620 4,120 3,000 540 283 132
26 1,160 ald4 - 646 4,010| 2,820 520 276 146
27 1,060 al74 - 662 4,000 | 2,640 520 286 134
28 878 ales - 695 4,000 | 2,470 500 290 163
29 904 alé4 - 814 3,920 2,200 495 290 198
30 B840 alél - 1,140 3,820 1,990 515 296 325
31 774 - - - 3,640 - 535 283 -
Second- Runoff in
Hoath foot-days Maximum Mininun Fean acre-feet
OCtODOI . . vviviniotacnertaansrearstnesncenna 25,922 1,600 510 836 51,420
10,624 731 161 354 21,070
December 1-10..c.icteeeracorecsacaananannas 1,475 165 135 148 2,930
Calendar year ..............‘........E""?"""’." """" S s
JBOUBLY . cosoecenrsctsacaasansosasancaneaanses T AR __-7—— - -
6,001 1,140 174 546 11,900
61,691 4,130 585 1,990 122,400
106,130 4,880 1,990 3,538| 210,500
21,086 1,760 307 680 41,820
11,098 535 276 358 22,010
September. ... cctvsitecntitrasrsiensrianannan 6,843 339 132 228 13,570
Water year - - - - -

a No gage-~height record; discharge computed on basis of records f

and St. Mary Canal at intake, near Babb.
h Computed from staff-gage reading.

or lover St. Mary Lake rear Babb
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St. Mary River near Kimball, Alberta
(International gaging station)

Location.- Water-stage r?corder, lat. 439°04', long 113°14', in SWi sec. 25, T. 1, R. 25
W. fourth meridian, 17 miles southwest of Kimball and 4 miles north of international
boundary. Datum of gage is 8,317 feet above mean sea level (Dominion Weter and Power
gureagllggels.) Wire-weight gage at site 3 mlles downstream used Nov. 19 to Apr. 186,

une - .

Drainage area.- 497 square miles.

Records available.- January 1913 to September 1948. September 1902 to December 1312 at
site half’ a mile north of international boundary. 1905 at site half a mile downstream
published in reports of Department of Mines and Resources, Canada.

Extremes.- Maximum discharge during year, 9,320 second-feet June 17 {gage leight, 8.20
€et]; minimum, 45.6 second-feet, discharge measurement, Feb. 5.
1902-48: Maximum discharge, 18,000 second-feet (estimated) June 5, 1908; minimum,
16 second-feet Nov. 29, 1936.

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

Cooperation.- This station is one of the international gaging stations mairtained jointly
gy the United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled Jointly with the Dominion Water and Power Brreau, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, water year October1947 to September 148

Day| Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 568 359 h241 151 79 123 134 1,860 4,440 | 2,43C 875 436
2 746 809 238 151 74 114 126§ 1,770 4,240 2,17C 832 436
3 738 769 236 151 70 104 122| 1,740 | 4,310 | 1,98C 780 432
4 761 730 211 150 65 112 *118| 1,580 5,580 1,84C 732 432
5 776 693 186 148 *47 *120 115 1,450 6,470 1,72C 693 423
6 761 649 182 146 55 120 114{ 1,410 | 6,400 | 1,59C 849 419
7 7535 615 178 145 28 120 112} 1,560 6,180 1,38C 615 406
8 776 581 175 *135 80 120 114| 1,930 5,720 1,12¢ 580 393
9 746 562 165 142 79 113 115| 1,820 5,120 | 1,000 563 380
10 715 538 *154 138 B85 106 115| 1,800 4,810 902 542 360
11 685 507 145 134 91 109 115} 1,720 4,640 840 521 360
12 693 490 146 129 101 112 115/ 1,590 | 4,660 764 502 351
13 649 478 148 130 112 114 %1231 1,460 | 4,170 685 506 351
14 615 440 150 132 115 116 314| 1,330 | 3,870 642 832 339
15 588 424 151 132 119 pol:] 595) 1,190 3,100 603 547 3351
16 602 403 151 132 123 120 B76( 1,080 | 4,970 621 568 319
17 642 379 151 132 120 123 1,080] 1,060 8,380 664 563 299
18 769 a382 *151 132 118 124 1,070 994 8,180 671 552 287
19| 1,020 386 150 132 108 126 B840 1,340 | 7,260 656 532 287
20 | 1,480 350 148 132 98 *115 664 1,900 6,490 823 516 283
e1| 1,6l0 314 150 *132 103 116 678( 2,190 {h5,800 B75 502 272
22 | 1,650 324 151 135 lo8 118 Bl4| 3,550 |h5,540 B840 492 2s2
23| 1,600 329 152 134 112 111 866 5,290 |n5,630 814 478 240
24 | 1,510 | *h334 154 132 110 104 947! 5,380 |h5,180 797 a468 217
25 | 1,420 h2%0 151 125 *109 105 975) 5,420 |h4,710 772 459 202
26 | 1,310 h295 148 91 110 106 984 | 5,470 4,240 732 446 164
27 | 1,220 2290 151 101 112 *106 1,060} 5,700 | 3,880 70R 454 221
28 | 1,130 h286 154 112 110 150 1,160| 5,310 3,460 70R 454 191
29 | 1,020 a271 157 102 109 193 1,390| 5,100 3,040 907 454 295
30 964 a256 155 91 - 168 1,860/ 4,940 2,680 1,080 446 359
31 911 - 154 85 - 142 - 4,570 - 953 432 -
Second- Runoff in
Month foot-days Maximm ¥inimum Mean acre-feet
October...... 29,408 1,650 568 949 58,330
November. 14,033 859 256 468 27,830
December.... 5,134 241 145 166 10,180
Calendar year 1947 ........civeiiinnnnanns 283,943 3,050 128 778 563,100
JBNUBDIY .t vt eotraentsnssrasatsaensasaarsosane 4,014 151 85 129 7,690
February.... e | 2,803 123 47 969 5,560
March...... . 2,748 193 104 121 7,430
April.... . 17,711 1,860 112 590 35,130
May... . 83,504 5,700 994 2,694 165,600
June., 152,940 8,390 2,680 5,098 303,400
July... . 32,285 2,430 603 1,041 64,040
August. . B 17,285 875 432 5! 34,280
September. .. .v.iu ittt e 9,737 438 164 325 19,310
water year 1947-4B ........iievenraananans 272,602 8,390 47 1,018 | 739,000

* Winter diacharge measurement made on this day.

a No gage-helght record; discharge interpolated.

h Computed from wire-weight gage readings,

Note.- Stage-dlacharge relation affected by ice Nov. 19-23, Dec. 2 to Apr. 16 (wire-weight gage at
winter section read every other day during winter period.)
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St. Mary Canal at intake, near Babb, Mont.

(International gaging station)

25

Location.- Water-stage recorder, lat. 48°51', long. 113°25', in NWiNEL sec. 27, T. 36 N.,
R. 14 W., 600 feet downstream from intake of canal on Blackfeet Indian Reservation and

1'mile east of Babb.

Records available.- 1918-48 (irrigation seasons only).

Remarks.- Records good. Canal diverts water from west bank of St. Mary River near Babb
This water then flows in the natural
channel of Milk River through Canada and back into Montana where it 1s used for irri-

and discharges, 1t into North Fork Mi
gation in Milk River Valley east of

1k River.

Havre,

River at Kennedy Creek and St. Mary crossings.

Some water may be returned to St. Mary

Cooperation.- This station is one of the international gaging stations maintained jointly
gy the United States and Canada under the Boundary Waters Treaty.
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 1947 to September 1948

The records have

bay| Oct Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 - 270 158 633 563
2 - 484 324 633 563
3 - 571 323 630 559
4 - 578 319 629 562
5 - 529 318 627 566
] 6.2 525 316 625 565
7 8.6 513 457 623 562
8 ’ 10.0 536 602 820 561
9 8.0 570 616 816 558
10 7.2 578 620 613 555
11 7.2 574 616 598 556
12 7.6 570 616 585 555
13 7.6 575 613 590 555
14 8.4 592 618 591 552
15 45.0 584 819 591 548
16 85 538 625 591 548
17 145 282 629 585 544
18 288 17.3 630 584 541
19 296 15.0 629 581 540
20 305 14.0 633 578 538
21 308 13.8 636 576 537
22 276 13.0 634 573 534
23 235 13.4 634 570 531
24 230 12.6 634 569 527
25 230 11.8 633 566 520
26 234 13.0 632 566 460
27 232 10.6 630 569 390
28 230 10.2 629 567 288
29 228 9.6 634 566 218
30 227 9.2 634 564 109
31 225 - 633 562 -
Second-~ Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October...........
November.
December
Calendar year B R T
January....... T T J N
3,889.8 308 6.2 150 7,720
9,032.3 592 9.2 301 17,920
17,244 636 158 556 34,200
18,371 833 562 593 36,440
September. . ,....ccciiieutennteisvesessaissass| 15,205 566 109 507 30,180
The period..... - - - 126,400

Note.- Canal not in operation before May 6 or after Sept. 30.
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St. Mary Canal at St. Mary crossing, near Babb, Mont.
{(Internatlional gaging statlon)

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

R I3 W., 500 feet east of outlet of St. Mary River siphon, 9 mlles northeast of

Babb, and 10 miles downstream from intake.
Records avallable.- 1918-48 (irrigatlon seasons only)
Remarks.- Records excellent.
Cooperation.- This statlon 1s one of the International gaging statlons malntalned jointly

by the United States and Canada uader the Bouadary Waters Treaty. The records have

been collected and compiled jolntly with the Dominlon Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, May to October 1948

Day] May June July Aug. Sept, Oct.
1 - 220 64 563 518 4.8
2 - 392 283 563 519
3 - 504 287 563 519
4 - 539 286 561 519
5 - 498 283 559 523
] - 478 280 555 523
7 - 471 339 554 521
8 - 476 530 552 519
9 - 516 545 552 518
10 - 534 550 548 518
11 - 534 545 541 516
i2 - 536 543 525 514
13 0.8 527 537 525 518
14 10,2 557 537 527 514
15 28.3 557 |, 545 527 512
18 97 554 857 528 510
17 115 165 561 523 508
18 243 62 563 521 505
18 262 34,1 563 521 503
20 278 27.8 567 518 505
21 276 25.0 568 518 503
22 287 26.9 567 516 500
23 *1 232 39.0 585 518 498
24 224 34,8 567 518 492
25 220 27.8| 585 519 487
26 228 20.5 583 516 453
27 234 21. 5] 561 518 365
28 222 24.0] 561 519 308
28 220 16.7 587 518 210
30 220 8.4 565 518 159
31 217 - 563 518 -
Second- Runoff in
Month foot-days | Maximum | Minimum MeBn | ,ore-feet
3,813.1 287 0.8 190 7,170
8,425.8 557 8.4 281 16,710
. 15,177 568 64 490 30,100
. 16,522 563 516 533 32,770
September. ., 14,272 523 159 478 28,310
October 1.......... 4.8 4.8 4.8 4.8 10
The period..............0.eune Creerssesann - - - - 115,100

Note.- Canal not in operation before May 13 or after Oct. 1.
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St. Mary Canal at Hudson Bay divide, near Browning, Mont.

(International gaging station)

27

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.- 1917-48 (irrigation seasons only).

Remarks.- Records excellent except those for periods of no gage-height redord, which are
Tal

Cooger-ation.- This station is one of the international gaging stations maintained jointly

e United States and Carada 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.

Diecharge, in second-feet, April to October 1848

Day Apr. May June July ‘Aug. Sept. qut .
1 - 0.9 213 17.3 563 511l 121
2 - .8 2865 iz29 566 515/ 25.1 .
3 - .5 426 274 561 517 8.2
4 - .8 526 281 559 511 4.4
S - .5 530 278 563 51l9| al3.0
6 - .7 489 276 555 518| a2.0
7 - 1.6 476 277 555 519| ajl.o0
8 - 6.6 487 423 552 5189 -
9 - 6.4 491 528 550 519 -
10 - 4.4 S22 548 550 518 -
11 - 3.6 537 550 546 515 -
12 - 5.8 541 548 530 511 -
13 - 5.7 530 544 522 515 -
14 - 5.7 541 541 524 515 -
15 - 3.4 568 548 526 515 -
16 - 28.6 605 555 528 504 -
17 - 96 2605 561 526 508 -
18 - 151 2300 563 524 a506 -
1 - | 257 al150 566 522 2504 -
20 - 281 79 570 522 502 -
2l a4.0{ 277 75 574 515 497 -
22 5.71 305 50 572 517 493 -
23 3.5| 277 91 568 522 493 -
24 2.8| 235 75 572 518 a49l -
25 2.2| 226 58 566 513 488 -
26 1.4| 227 45.5| 568 508 484 -
27 .5] 247 42.0| 563 515 418 -
28 4| 232 34.0} 566 515 344 -
29 1.7] 223 30.8; 581 515 257 -
30 3.4| 221 26.4| 568 517 207 -
31 - 219 - 563 5185 - -
Second- . Runoff in
Month foot-days Maximum Minimum Mean acre-feot
APTLl 21-30. ... . i eeiriunareornorarennaanns 25.7 5.7 0.4 2.6 51
May.. 3,550.1 305 .5 115 7,040
. 9,388.7 605 26.4 313 18,620
14,836.3 581 17.3 479 29,430
wm | om | o= | om | oEm
S 207 481 28,63
October 1-7.... '164.7 i21 1.0 23.5 ’527
The period........... - - - - 116,900

& No gage-height record; discharge interpolated, or computed on basis .of records for stetion at

St. Mary croesing.

Note.~ Canal not in coperation before Apr. 21 or after Ost. 7.
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Swiftcurrent Creek at Many Glacler, Mont.
(Internatianal gaging statilan)

Location.- Water-stage recorder, lat., 48°48 , long. 113°38', 1n gec. 12, T. 35 N,, R. 16
W., at outlet of Swiftcurrent Lake at Many Glacier, Glacler National Perk, 14 miles
southwest of Babb.

‘Drainage area.- 31.4 square miles,

Records avallable.- June 1912 to_September 1948 (winter records incomplete).

E‘%‘Fre‘m_em- Maximum discharge during year, 1,250 second-feet June 4 {gage l'eifhe. 5.02

"J'I'_t']_ee 7 minimum observed, 11.6 second-feet Mar., 24 (gage height, 1.46 feot).

1912-48: Maximum discharge, 2,250 second-feet June 13, 1937 (gage reight, 6.89
feet, backwater from bridge); minimum observed, 9.6 second-feet Mar. 14, 15, 1940
(gage height, 1.46 feet).

Remarks.- Records good, No diversions or regulation.

Uooperation.- This station 1s one of the international gaging stations maintained jointly

"' Ey The Unfited States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled Jointly with the Dominion Water and Power Eureau, Depart-
ment of Mines and Resources, Canada.

Rating tables, water year 1947-48 (gage height, in feet,
and discharge, in second-feet)

Oct. 1 to Nov. 1 Mar. 1 to Sept. 30
1.7 32 2.3 151 1.5 14 2.2 127 3.8 609
1.8 47 2.5 208 1.8 23 2.4 185 3.9 733
1.9 2.7 271 1.7 34 2.7 217 4.2 Bss
2.0 81 2.9 339 1.8 48 3.1 412 4.5 99
2.1 102 3.1 412 2.0 78 I3 489 4.9 1,190
Note,- Same as followil
table above 3.1 feet. "8
Discharge, in pecond-feet, water year October 1947 to September 1548
bay| Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 89 135 al5.8 | al4.o 149 832 373 221 80
2 96 15.8 14.0 155 854 332 194 786
3 133 al5.3 | al4.0 127 881 28™ 170 74
4 211 al4.8 | al4.o 117 | 1,190 24% 149 63
5 227 ald.4 14.0 108 958 241 147 59
6 199 14.0 | al4.9 108 88l 227 133 56
1 188 al3.7 } al5.8 144 872 224 122 52
8 148 al3.4 | alB.7 185 876 207 108 49.9
9 133 al3.1l | al7.8 187 850 17 94 49.9
10 128 12.8 | al8.5 149 834 187 84 49.9
11 128 2l2.8 9.4 127 501 153 99 51
12 125 al2.8 | al9.4 111 481 147 101 52
13 120 alz.8 | ul9.4 133 [1:2 3 147 94 54
14 114 al2.s 19.4 127 427 143 94 52
15 114 al2.8 27.4 127 435 143 22
16 269 al2.8 36.4 144 850 14 92 46.0
17 1 P 12.8 62.8 203 9lz2 137 92 44.8
18 458 alz.7 149 405 798 127 90 43.8
19 ag2 al2.5 | 187 625 801 127 40.0
20 874 al2.3 | 158 748 513 157 20 42.4
21 529 al2.1 | 185 712 5ol 19" 78 37.8
22 350 all.9 | 187 881 4 s 12 38.4
23 258 all.7 185 1,040 431 19 a5 40.0
24 202 11.6 | 173 854 19" 74 40.0
25 173 al2.0 | 148 828 423 16 127 37.6
26 157 alz.4 | 117 876 369 13n 1558 38.4
27 148 alz.8 1ol 890 369 130 g 34.0
28 151 al3.2 | 106 759 352 1 11 31.8
29 159 al3.6 | 111 763 359 283 99 30.7
30 159 14.0 | 122 675 378 312 «B
31 148 al4.o - 670 - 262 a7 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
7,531 882 89 243 14,940
409.5 15.8 11.6 13.2 BI2
2,247.7 197 14.0 74.9 4,460
13,201 1,040 106 426 26,180
18,653 1,180 352 822 57,000
6,109 373 127 197 12,120
2,487 221 72 112 6,920
1,443.8 80 29.8 48.1 2,860
Water year 1947-48 ......... - - - - -

Peak discharge (base, 880 sec.-ft.).- Oct. 19 (7 to 8 p.m.) 1,140 sec.-ft.; May 23 (1 a.m.) 1,140
pec.-ft.; June & lIﬁ a.m.) 1,250 sec.~ft.; June 17 (2 p.m.) 948 sec.-ft.

a No gage-height record; discharge interpolated.
. Note,.- Computed from staff-gage reading Mar. 2, 6, 10, 17, 24, 30, Apr. 2, 5, 11, Apr. 14 to May
8.
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Sherburne Lake Reservoir at Sherburne, Mont.
{International gaging station)

Location.- Water-stage recorder, lat. 48°50', K long. 113°81', in sec. 35, T. 36 N., R. 15
W., 1n gatehouse at Sherburne Lake Dam on Swiffcurrent Creek, 6 miles southwest of
Babb. Datum of gage 1s 4,700.0 feet above mean sea level. G(age heights have been
reduced to elevations above mean sea level.

Drainage area.- 64 square miles.
Re"corﬁis Bvallable.- May to June 1915, May 1917 to September 1918, June 1921 to September
R P

Extremes .~ Maximum contents during year, 60,420 acre-feet July 15 {elevation, 4,78¢.60
> minimum estimated, 4,604 acre-feet Oct. 3.
1915, 1917-18, 1921-48: Maximum contents, 61,148 acre-feet July 14, 1946 (ele=-

vation, 4,785.03); no usable contents at times.

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

(bogeration.- This station is one of the internmational gaging stations maintained jointly
Y tné Uniited States and Canada under the Boundary Waters Treaty. The records lave
been collected and compiled jointly with the Dominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Contents, in acre-feet, water year Octob 1947 ‘to Sep 1948
Oot. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.

4,739| 23,744 24,569 30,971| 32,842| 34,252] 35,940| 34,084] 49,120| 55,028] 54,470 31,700
4,634 23,986} 24,860| 31,048| 32,897| 34,264| 36,031 32,897] 50,185 55,700 54,155 30,894
4,604( 24,217} 25,1301 31,125| 32,952| 34,264| 36,122| 32,240| 51,608 56,324 53,720| 29,796
4,848( 24,470 25,400] 31,191| 33,007| 34,276} 36,224| 31,868| 52,776| 56,852] 53,240| 28,682
§,419| 24,712} 25,670] 31,257| 33,082| 34,276| 36,320| 31,448| 52,904 57,348| 52,760| 27,417

5,931| 24,930| 25,965| 31,323| 33,117| 34,288| 36,416| 31,136] 52,744 57,785| 52,216 26,251
6,133 25,150¢ 26,273 31,378( 33,172 34,288/ 36,512| 30,994 52,712 58,380 51,720| 25,320
6,518| 25,380| 26,570| 31,389 33,227| 34,288| 36,608 30,916| 53,270| 58,635| 51,100| 24,360
6,855| 25,6001 26,867| 31,389| 33,282 34,300| 36,704] 30,333| 53,795| 58,924| 50,545( 23,348
7,170| 25,822{ 27,164 31,400| 33,337 34,300 36,800| 29,916| 53,795 59,230( 49,930 22,200

7,487| 26,064| 27,461 | 31,400{ 33,381 34,300( 36,896} 29,976| 53,525 59,536| 49,375 21,070
7,796| 26,317} 27,758 | 31,400| 33,425| 34,324| 36,992| 30,276/ 53,105/ 59,774] 48,685| 20,060
8,094 26,559 28,085 31,412| 33,469} 34,396} 37,088 30,718| 52,728| 59,978| 47,755| 18,952
8,378| 26,570 28,352 31,424| 33,513| 34,468| 37,184 31,015| 52,808| 60,250| 46,900} 17,900
8,662| 26,416 28,649 31,448| 33,568| 34,540| 37,280 31,202| 53,585| 60,335/ 45,990| 16,854

9,414| 26,251 | 28,946 | 31,508| 33,625 34,612 | 37,376 | 31,580| s4,916( 60,029 45,200} 15,791
10,775 | 26,086 | 29,244 | 31,580| 33,678| 34,684 37,478 32,216] 55,860| 59,689 44,255] 14,819
12,086 | 25,921 | 29,580 | 31,676| 33,736 | 34,768 | 37,790 | 33,249] 55,860| 59,332 43,384 13,8856
14,668 | 25,7601 29,928 | 31,772| 33,796| 34,852 | 38,141 | 35,030| 55,236| 59,043| 4,483 12,921
17,227 | 25,600 | 30,084 | 31,880| 33,844 | 34,926 | 38,466 | 36,548] 54,564| 58,754| 41,599 11,860

18,851 | 25,440 | 30,144 | 32,000| 33,892 | 35,004 | 38,570 | 37,280| 53,990} 58,363 40,754 | 10,852
19,823 25,290 | 30,204 | 32,108] 33,940 | 35,082 | 38,570 | 38,700 53,255 57,921| 39,896 | 9,880
20,545 | 25,140 | 30,264 32,192 34,000 35,160 | 38,518 40,065( 53,015 57,540| 39,051 8,933
21,134 | 24,990 | 30,333 | 32,264 | 34,060 | 35,238 | 38,440 | 40,988| 53,000 57,092| 38,050 7,950
21,622 | 24,840 | 30,399 | 32,348 | 34,120 | 35,329 | 38,375 | 42,054 53,000| 56,596 | 37,268 | 7,108

22,068 | 24,679 | 30,476 | 32,420 34,180 | 35,407 | 38,245 | 43,412| 52,776 56,100] 36,584 | 6,889
22,463 | 24,514 | 30,564 | 32,492 | 34,240 35,485 | 38,089 | 44,825{ 52,744 | 55,556 | 35,862 | 6,392
22,852 | 24,349 | 30,641 | 32,564 | 34,240 | 35,576 | 37,491 | 45,822| 52,840| 55,140 35,056 | 5,938
23,261 | 24,184 | 30,729 | 32,644 | 34,262 | 35,667 | 36,704 | 46,746} 53,570| 55,060 | 34,216 | 5,559
23,392 | 24,261 | 30,817 | 32,710 - 35,758 | 35,420 | 47,425 54,305 55,060 33,502 | 5,243
23,535 - 30,894 | 32,776 - 35,849 - 48,100 - 54,8201 32,644 -

SUPRNR BRBRE BEESE GRbRE Bowas asawe|§

Monthly elevation and contents, water year October 1946 to September 1947

Change in contents
vate Elevation Contents during month
(feet)t (acre-reet) (acre-feet)
Sept.30.. . 4,735.20 4,896 -

Oct. 31 . 4,756.85 23,535 +18,639
Nov. 30 . 4,757.51 24,261 +726
Dec. 31.. . 4,763.54 30,894 +6,633
Calendar year 1947.... - +11,194
Blevesrecncnecanas 4,765,186 32,776 +1,882
4,766.46 34,252 +1,476
4,767.73 35,849 +1,597
4,767.40 35,420 ~429
4,776.80 48,100 +12,680
4,780.87 54,305 +6,205
4,781.20 54,820 +5156
4,765.04 32,644 ~-22,176
Sept.30....iirenianannns 4,735.71 5,243 -27,401
Water year 1947-48.... - - +347

+ Elevation at 12 p.m.

Note.- No gage~height record Oct. 1-29; contents computed on basis of
records for Swiftcurrent Creek at Many Glacier and total change in contents
during period. Contents computed from graph based on twice-monthly gage
readings Oct. 30 to Apr. 16, Sept. 24-30, from graph based on dally gage
readings Apr. 17-27.
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Swiftcurrent Creek at Sherburne, Mont.
{International gaging station)

Location.- Water-stage recordsr, lat. 48°50', long. 113°31', in sec. 35, T. 36 N., R.
, 800 feet downstreem from spillway of Sherburne Lake Dem at Sherburne.

Drainage area.- 64 squars miles.
Records available.- July 1912 to September 1948 (winter records incompletw).

Extremes - Maximum discharge during year, 1,360 second-feet June 17 (gage height 6.38
(13 inimum recorded, 0.1 second-foot det. 15 (gage height, 0.5
1912-48~ Maximum discharge, 2,280 second-feet June 17, 1816 (gags height 7.88
feet); no flow at times when gates in dam were closed.

Remarks.- Records excellent except those below 2 second-feet, which are giod. No diver-
—s8iom. Flow regulated by dam above station.

oo eration.- This station 1s one of the international gaging stations maintained jointly
& Unlted States and Canada under the Boundary Waters|[Treatyy The records have been

collected and compiled jointly with the Dominion Water and Power [Bureau, Department

of Mines and Resources, Canada.

Rating table, water year 1947-48 (gage height, in feet,
and discharge, in second-feet ?

e

Oct. 1 to Nov. 1 Apr. 20 to Sept. 30
0.5 0.1 1.4 13 2.6 119 2.2 58 3.5 274 5.5 955
8 0.4 1.8 22.5 3.0 180 2.4 81 4.0 398 8.0 1,190
.8 1.3 1.8 356 3.2 215 2.7 120 4.5 541 6.4 1,370
1.0 3.5 2.0 53 3.0 189 5.0 733
1.2 7.7 2.2 72
Discharge, in second-feet, water year October 1947 to September 1948
Day| Oct. Nov. Dec., Jan, Feb. Mar. Apr. May June July Aug. Sept.
11 200 0.2 - 800 123 4486 588
2| 183 - 804 77 448 57¢
31 192 - 846 77 448 819
4] 142 488 1,180 77 443 838
5 1.0 488 1,300 7 443) 630
3 .7 485 1,300 77 440| 818
7| 118 500 1,140 77 438 807
8 .9 515 882 77 438 597
.7 629 852 77 435 589
10 M- 859 924 7 435 823
11 .4 476 942 77 432 838
12 .2 432 937 79 479 827
13 .1 130 853 79 575 6811
14 <1 73 514 78 575 800
15 .1 73 282 2co 572 586
16 .1 73 802 3€0 568 572
17 .1 74 1,270 3¢ 585 555
18 .2 75 | 1,350 38 558 538
19 6 76 1,340 3 555 551
20 .5 h87 440 1,190 470 555 551
21 -] 704 1,100 454 $51 531
22 .3 960 1,090 451 548 506
.2 973 805 451 541 509
24 .2 827 887 481 535 482
25 .1 881 887 451 531 383
26 .2 575 681 448 528 251
27 .2 582 551 448 522 182
28 .2 588 411 448 519/ 274
29 .2 593 137 448 366
30 .2 593 137 448 515 333
31 .2 593 - 448 559 -
econd- Runoff in
Month tgoton-dnys Naximm | Ninimum Mean | ore-teet
OCEODBI . ¢t et eusasnonssncrossenssnssonsans 843.8 200 0.1 27.2 1,870
November. ... PR R R T R R TR - - - - -
Docember...................................‘ - - - - -
Calendar year .....,...........4....,‘:-_ o - T - - -
Jmun.ry. - - - - - -
13,333 973 73 278 26, 450
24,934 1,350 137 831 49,460
8,130 454 77 262 16,130
15,708 575 432 507 31,160
15,693 838 162 523 31,130
Water year teeseseserscesstbianennsl - - - - -

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

Location.- Water-stage recorder and concrete control, lat. 46°50', long. 95°48', in sec.
. « R. W., 5 miles downstream from Height of Land lLake and 7% miles east
of city of Detroit Lakes.

Drainage area.- 270 square miles.
Records available.- March 1937 to September 1948,

Average discharge.- 11 years (1937-48), 52.5 second-feet.

Extremes.- Maximum discharge during year, 119 second-feet Apr. 30; maxiwage height
Tecorded, 4.71 feet Jan, 28 (backwater from ice}, minimum, 1.6 second-fedt |Nov. 9
(gage height, 2.66 feet).

1937-48: Maximum daily discharge, 368 second-feet June 26, 1943; minimum delily,
0.1 Becond-foot Mar. 23, 1940,

Remarks.- Records excellent except those for periods of ice effect or doubtful or no gage-
eight record, which are Tair. Flow partlg regulated by dams of Minnesota Depsrtment
of Conservation on several lakes above station.

Rating table, water year, (1947-48, except period of ice effect
(gage helght, in feet, and diacharge, in sedond-feet)

2.6 0.6 3.0 1 3.4 38
2.7 2.2 3.1 15 3.6 &5
2.6 4.0 3.2 21 3.8 95
2.9 7.0 3.3 a8 4.0 133
Discharge, in second-feet, water year October 1947 to Septemberl948
Day| Oct Nov. Dec. Jan. Peb, Mar, Apr. May June July Aug. Sept.
1 12 2.4 17 17 20 117 65 78 78 31
2 12 2.4 17 18 20 117 62 78 76 29
3 12 2.4 17 19 19 [> a25 ag0 117 64 79 75 27
4 8.5 2.4 *17 19 13 115 87 76 69 24
5 5.8 2.8 17 19 ns 13 5 &9 22
6 4.9 2.8 18 20 19 26 h72 115 el 76 65 22
7 4.0 2.6 18 *20 19 a28 a74 115 e2 75 65 22
8 3.6 2.2 16 20 19 a27 a76 115 81 72 65 21
9 3.5 2.1 15 20 19 az8 a?9 115 81 89 66 20
10 3.3] 1.9 15 20 20 | hes n82 111 8t 68 68 19
11 |« 3.1 1.9 [* 15 20 20 a84 109 el 79 62 18
12 3.0 1.9 15 19 *20 h85 106 78 81 61 18
13 5.0 2.1 15 19 20 aBs 102 76 78 59 17
14 2.8 2.1 16 19 20 aBs 104 75 75 59 17
15 2.8 2.1 16 -19 20 az0 h8s 100 73 76 59 19
16 2.8 3.4 15 19 22 adé 108 72 71 59 18
17 2.6 8.5 15 19 22 n87 108 71 &6 64 16
18 2.6 7.5 16 19 22 hl4 n8s 106 73 65 62 18
19 2.6 3.0 17 19 a22 al4 95 100 69 64 59 17
20 2.4| 10 18 19 az22 als 97 99 68 64 57 18
21 2.4} 11 19 19 hz2 als 95 95 72 65 52 22
22 2.4| 12 19 19 15 99 99 786 62 50 20
23 2.6 14 19 19 20 102 93 84 57 47 18
24 2.8| 14 19 19 31 109 90 82 55 45 18
25 2.e| 15 19 19 [ a24 40 115 87 ez -1} 42 17
26 2.8| 18 19 19 75 115 82 81 81 40 18
e7 2.8 17 19 19 76 117 79 i} 76 37 15
28 2.6 17 19 19 h2s 68 115 78 79| 73 37 14
29 2.6 17 18 20 a2s 64 117 % 79 76 37 14
30 2.4| 17 18 20 - &2 117 71 79 84 35 14
31 2.4 - 17 20 - S1 - &8 - 81 32 -
Second- Rawmoff in
Month foot-days Naximum | Minimum Mean aire-feet
OCtODber. o vereacraevocasrccnneronansacsnansl 125.9 12 2.4 4.06 250
Noveimber, . .. Ceseserreans o 220.5 17 1.8 7.35 437
DECEMDErs s uvernaterscotatasavensaccanonsns 528 19 15 17.0 1,050
Calendar year 1947 ........ ereeeeneies o Tesasee| T zeg| 18| es.0 | 47,080
Y 1,180
Eé.g 1,230
. 1,900
88.6 5,270
100 6,170
76.6 4,560
72.9 4,
56.5 3,470
19.3 1,150
Water year 1947-48 «.c.ccctecncen crreasanyl 15,703.4 117 1.8 42.9 31,150

© Winter discharge measurement made on this day.

a Mo gage-helght record; dlscharge injerpolated.

h Computed from staff-gage reading.

Note.- Stage-dfscharge relation affected by ice Nov. 15 to Feb. 21, Mar. 6. viascharge cowwuted on
basis of doubtful gage heights Mar. 23+29.
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Otter Tail River below Pelican River, mear Fergus Falls, Minn.

Location.- Water-stage recorder, lat. 46°13'45", long. 96°07'00", in swi szc. 20, T. 132
-, R. 43 W., 500 feet downstream from Dayton Hollow Dam, 5 miles downstream from
Pelican River, and 5 miles southwest of city of Pergus Falls. Datum of gage is 1,069.95
feet above mean sea level, adjustment of 1912 (levels by Corps of Enginsers).

Drainage area.- 1,810 square miles.

Records available.- November 1933 to September 1948. October 1930 to November 1933 at
8ITe 4 mIles downstream.

Average discharge.- 16 years (1931-32, 1933-48), 200 second-feet.

Extremes.- Maximum discharge during year, 900 second-feet May 18; maximum gage height,
11.‘2270 fi’ee'é)?eb. 19 (backwater from ice); minimum, 18 second-feet Mar. 11 (gage height,
. eet).
1930-48: Maximum discharge, 1,200 second-feet June 4, 1944; minimum. 1.0 second-
foot May 2, 1934, Sept. 30, 1935; minimum daily, 1.6 second-feet Feb. 7, 1937.

Remarks.- Records good. Flow completely regulated by power plants sbove station.

Discharge, in second-feet, water year October 1947 to September 1§48

bay| Oct. Nov. Dec, Jan. Feb. Mar, Apr, May June July Avug. Sept.
1 240 196 162 144 143 157 314 587 568 271 199 175
2 200 210 185 183 145 106 268 660 522 377 142 191
3 235 234 220 170 144 356 685 490 173 206 189
4 225 202 203 206 130 108 454 660 522 2914 196 183
5 195 220 196 167 150 93 395 660 549 237 209 184
8 210 253 231 163 140 122 540 660 578 322 215 180
7 200 233 215 167 172 114 559 685 522 311 225 202
8 220 205 176 157 106 102 554 685 503 218 198 222
9 195 201 219 132 154 106 401 660 476 233 237 270
10 210 210 203 182 157 128 488 737 421 221 222 265
1 210 175 202 195 152 251 474 711 441 354 213| 201
12 200 198 206 162 121 90 511 685 458 329 223 173
13 180 193 214 173 116 252 458 685 442 353 200 179
14 190 207 201 172 117 137 451 660 414 293 215 188
15 190 200 189 169 108 235 476 660 469 242 208 144
16 210 222 187 161 138 227 471 685 426 237 230 183
17 210 214 180 168 118 181 400 685 399 212 213| 95
18 2 226 176 115 111 204 435 711 449 21% 264 200
19 215 223 181 187 171 216 471 625 382 231 187 159
20 222 181 170 122 210 462 660 304 282 225 203
21 242 189 182 170 132 230 478 660 389 214 200 172
22 1 178 187 131 92 281 495 635 438 22 176 170
25 293 2ze 205 163 107 368 480 635 494 243 218 178
24 206 223 190 149 89 342 438 630 429 23) 260 160
25 240 229 174 122 104 347 611 587 414 193 239 178
26 216 182 183 171 122 463 601 625 401 249 205 190
27 242 197 179 139 182 425 578 329 203 190| 209
28 247 207 200 133 116 549 597 582 405 216 250 167
29 292 197 167 131 108 568 611 526 362 249 220 165
30 209 168 174 118 - 526 592 578 319 217 215 241
31 249 - 168 138 - 446 - 573 - 217 207 -
Second- Runoff in
Month Maxipum Minimum Mean acre-feet
OCtODer .. ictarannrnnsnsrsanorsosscassassnas 13,460
HOVember, .. voioqasosranssencossnconsas 12,370
DeCOMDeI . oo cesvnesonnossonsonsaosssssnnasnone 11,790
Calendar year 1947 .......eeveeveneneernns " 513,800
JBOUBLY. s sveeeroeostsrsrsosrsoconsnnescsnsen 9,680
7,470
15,220
28,600
39,800
585
August. 13,100
September..... 5,713 270 144 190 11,330
water yean 194748 ........c0iioneneninnns 105,282 737 87 282 204,900

Note.- No gage-height record Oct. 1-19; discharge computed from pow?—vlanﬁ record. Stage-dis=
charge relation affected by ice Nov. 24 to Mar. 21. Backwater froa aquatic vegetatilon Oct. 20-31,
May 15 to 8ept. 30.
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Red River of the North at Wahpeton, N. Dak.

Location.- Chain gage, lat. 46°15!55", long. 96°35'40", in NEX sec. 8, T. 132 N., F. 47
., 1n on, 800 feet downstream from confluence of Bois de Sioux and Otfer Tail
Rivers. Datum of gage is 942,97 feet above mean sea level, datum of 1929.

Drainage area.- 4,010 square miles.
Records available.- April 1942 to September 1948.

Extremes.- Maximum discharge during year, 2,300 second-,tje_e‘t,ug_. 6 {gage height, 8.58
EET ackwater from ice); minimum daily, 80 second-feet Feb. 29 to Mar. 2.
1942-28: Maximum daily discharge, 5,000 second-feet Apr. 2-6, 1943; maximum gage
height, 14.75 feet Apr. 2, 1943, from floodmark (backwater from ice); minimum daily
discharge, 66 second-feet Feb. 16, 1946.

Remarks.- Records good except those for period of ice effect, which are falr. Gage read
twice daily. Flow regulated by storage in Lake Traverse Reservolr and by several
power plants on Otter Tail River.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Avg. Sept.
1 218 216 190 140 130 80 850 | 1,610| 1,120 330 222 193
2 198 206 180 140 130 80| 1,150| 1,610 922 297 204 166
3 208 185 *170 130 130 100| 1,300| 1,630 823 284 226 174
4 202 *196 180 150 130 100 | *1,650( 1,640 753 272 222 185
5 202 210 190 160 120 90| 1,800 1,620 797 267 204 169
[ 191 202 195 180 120 95| 2,100| 1,600 779 237 204 155
7 185 193 200 170 120 100 | *2,200{ 1,590 779 246 210 155
8 176 196 20! 170 110 110( 1,650 1,590 700 262 237 187
9 180 237 210 #170 130 10| 1,350| 1,580 535 183 228 185
10 183 216 190 160 110 95| #1,200| 1,550 508 198 224 214
11 189 167 200 150 130 *100| 1,050 ,550 442 214 228 241
12 182 178 200 150 130 130| 1,000| 1,390 463 287 220 214
13 189 149 190 180 140 200 g85| 1,010 467 359 220 174
14 178 157 210 160 130 130 904 913 459 356 237 180
15 169 206 200 160 140 170 *873 859 420 324 233 176
16 17¢ 237 190 150} *130 200 877 990 417 265 230 152
17 171 239 170 140 120 200 846 | 1,270 387 244 237 139
18 191 224 180 160 130 220 682 | 1,360 456 235 265 169
19 185 216 170 160 120 230 616 | 1,380 463 230 262 191
20 189 233 180 150 100 200 e52 | 1,260 392 226 220 164
21 212 250 180 150 90 220 669 | 1,470 347 246 196 180
22 189 220 180 140 100 230| 1,160{ 1,460 483 248 191 198
23 258 180 180 140 100 *240 | 1,470| 1,450 445 244 183 174
2¢ 216 180 180 130 100 250| 1,550| 1,410 532 244 193 174
25 212 210 200 120 100 30| 1,610| 1,420 524 237 196 189
26 208 210 185 120 95 450| 1,660 1,390 487 222 218 174
27 200 230 180 120 90 580 | 1,650 | 1,380 2400 244 208 200
28 208 0, 180 140 85 600 | 1,640 | 1,390 330 244 193 178
29 208 200 175 140 80 750 | 1,810| 1,350 372 206 212 187
30 206 200 180 140 - 780 | 1,820{ 1,29 336 230 204 160
31 216 - 160 140 - 800 - 1,280 - 239 208 -
Second- Ruioff in
Month foot-days | Meximum | Minimum Mean Bewe-feet
OCEOBET. v v vt vterronserncrsasnsnnesnnsnssons 6,085 258 169 196 12,070
November..... Steassstsriracsserrrasences 6,153 250 149 205 12,200
DECEMDEr: oo e vrearreeerovarearssasassnsvsnsnse 5,780 210 180 188 11,460
Calendar year 1947 ......cieivevenvensnces
JANUBLY. .0 iernceracnrronncncceccatsrnnsaal 4,610 180 120 149 9,140
el RN 3,340 140 80 115 6,620
March....ecceenes 7,940 800 80 256 15,750
April......eevnes 38,374 2,200 616 1,279 76,110
43,492 1,840 859 1,403 86,270
16,360 1,120 330 545 32,450
7,920 359 183 255 15,710
August........ 6,731 265 183 217 13,350
September........... 5,377 241 139 179 10,670
Water year 1947-48 ,.......c0eveeaenneees| 152,162 2,200 80 416 | 301,800

~Peak discharge {base, 700 sec.-ft.).- Apr. 6 (11 p.m.) 2,300 sec.-ft.; Apr. 26 (9 p.m.) 1,840 sec.-
£t.; May 20-22 (part of each day), 1,470 sec.-ft.

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

Note.- Stage-discharge relation affected by ice Nov. 22 to Apr. 12.
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Red River of the North at Fargo, N. Dak.

Location.- Staff gage, lat. 46°52110", long. 96°47'00", in sec. 7, T. 139 N., R. 48 W,
U8t upstream from Island Fark Dam in Fargo and 10 miles upstream from Sheyenne River.
Datum of gage 1s 870.00 feet above mean sea level, adjustment of 1912.

Drainage area.- 6,800 square miles.

Records available.- May 1901 to September 1948.

Average discharge.- 46 years (1902-48), 463 second-feet (unadjusted).

Extremes.- MaxImum discharge during year, 3,390 second-feet Apr. 10; maximum gage height,
,7 B fi‘er‘-;»t:MApr'.110; minimum daily discharge, 75 second-feet Mar. 12; minimum gage height,

. eet Mar. 1.
1901-48; Maximum discharge, 17,000 gecond-feet (revised) Apr. 7, 1943 (gage height,
28.40 feet); no flow for many days in each year during period 1932-41.
Maxlmum stage known, 40.1 feet Apr. 7, 1897, U. S. Weather Bureau gage, datum of
which is 863.5 feet above mean sea level, adjustment of 1912.

Remdrks .- Records good. Gage read once or twice daily. Flow partly regulated by several
Takes in Otter Tail River Basin and municipal pools created by dams in channel of Red
River. Figures of.daily discharge do not include diversion by city of Fargo.

Revisions.- Revised figures of discharge, in second-feet, for the high-water period in the
g:ferigégar 1943, superseding those published in Water-Supply Paper 975, are given

rewlth:

Apr. 1.... 4,650 Apr. 5.... 14,000 Apr. 9.... 14,500 apr. 13.... 7,200 apr. 17....:3,100
2 6,500 16,000 2 12,500 14 6,000 18....:2,400
3 8,700 . 16,600 10,800 4,900
4....11,800 8.... 15,800 8,800 vees 3,900
. observed D;‘i'::' Adjusted for diversion
Month
Second- - Runoff in| {acre-| Discharge injRunaff in
foot-days Maximum | Minimum| Mean | g..q_feet | feet) | second-feet acre~feet
APPil...eiiveoe. sun..]| 188,810 16,600 | 1,590 (6,294 374,500 191 6,297 374,700
Water year 1942-43..| 493,014 16,600 210 {1,351 977,800 | 2,540 1,354 980,300
Calendar year 1943..| 486,458 16,600 188 (1,333 964,800 | 2,540 1,336 967,300
Discharge, in -seoond-feet, water year October 1947 .tc September 1948
Day| Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Ang. Sept
1 224 235 195 2160 108 80 981 | 1,860 1,270 414 a228 209
2 224 239 *202 b150 105 83| 1,040 | al,860 | 1,220 396 232 202
3 232 247 bl90 152 108 $2( 1,070 1,850 1,200 387 217 108
4 224 243 blso 159 98 98| 1,840 | 1,860 98l a345 209 180
5 228 224 166 148 105 g2 | 2,200 1,860 826 303 198 152
& 213 2e8 159 48 131 98| 2,410 1,900 | a785( 319 208 2152
7 213 232 airo *156 108 11{ 2,720 | 1,900 744 247 202 152
8 209 220 b185 166 2106 98 | 3,030 | 1,950 725 243 195 145
9 202 #220 2180 184 105 b80 | 3,180 | a1,970 732 251 202 152
10 202 184 2180 180 114 b75 ( 3,340 1,990 &52 270. 213 152
11 217 118 b185 152 114 b90 | 3,120 1,990 597 2225 220 166
12 209 114 blgo 159 134 | #b90| 2,760 | 1,970 526 180 213 184
13 213 145 188 152 92 bg5 | 2,350 | 1,970 488 173 224 220
14 202 145 188 138 114 98| 1,940} 1,820 469 247 224 228
15 209 173 195 a140 #131 1051 1,580 | 1,480 478 340 208 194
1e 224 184 151 b150 118 131 | 1,480 | alz340 469 353 217 169
17 188 184 184 b150 105 124 | 1,360 { 1,190 441 327 232 157
18 191 213 195 131 105 118 | a1,300 | 1,280 464 a2R? 224 1857
19 alg3 247 202 131 98 159 | 1,240 | 1,460 459 247 220 139
20 195 255 184 131 86 195 | 1,040} 1,400 a478 224 217 139
21 209 255 177 13 86 224 8771 1,410 497 255 228 175
22 198 239 173 | al2s 83 247 819 | 1,460 459 251 220 181
23 220 217 180 alls 98 255 847 | 1,460 469 2r? 209 172
24 217 198 180 | bllo 105 270 | 1,230 | 1,480 488 232 220 181
26 235 195 180 b120 105 303 | al,480 | 1,420 492 a258 217 175
26’ 262 184 180 b120 98 348.1 1,730 | 1,39% 526 255 209 175
27 247| . 19 184 2120 89 374 | 1,750 | 1,380 531 27 217 163
28 239 b200 184 118 98 436 | 1,780 | 1,360 469 228 239 157
29 239 b210 180 114 as9 536 | 1,830 | 1,330 432 217 255 169
220 4200 bl75 118 - 706 | 1,860 |a1,310 396 2.7 224 169
31 232 - b170 118 - 877 - al,290 - 224 209 -
- Adjusted for
Month Observed B ?:::: diversion
Second— Runoff in 8cra- |punoff in
footdays| Meximm |Mininun| Mean | acve-feet feet) la-re-resr] MEEM
o 6,730 262 188 217 13,350 401 13,750 224
. 6,139 255 114 205 12,180 370 12,550 2l
5,672 202 159 183 11,250 376 11,630 189
Calendar year 1947 ..| 318,801 9,200 C o114 874 632,500 4,663} 637,200 880
JANUATY. ... u..a . e 4,348 184 114 140 8,620 380 9,000 146
February. 2,996 131 83 103 ’ 355 6,300 109
March. .’ £,688 877 75 216 13,270 380 13,650 222
mil. 54,174 3,340 818 | 1,806 107,500 369 | 107,800 1,812
e 50,190 1,990 1,190| 1,619 99,550 461 | 100,000 1,627
June. . 18,763 1,270 39 S 37,220 435| 37,650 633
July.. 8,484 4 173 274 16,830 477 17,300 281
August........ 6,752 255 195 218 13,390 493 13,880 226
September.............. 5,164 228 139 172 10,240 528 10,770 181
Water year 1947-48 ..| 176,098 3,340 75 481 349,300 5,025 | 354,300 488

* Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated.
b Stage-discharge rélation affected by ice.
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Red River of the North at Halstad, Minn.

Location.- Wire-welght gage, lat, 47°21', long. 96°51', on line between secs. 24 and 25,
N ., R. W., at highway bridge half a mile weST Or Halstad and 24 milex below
Wild Rice Rlver. Datum of gage 1s 826.65 feet above mean sea level, datum of 1929,

Drainage srea.- 21,800 square miles {includes 3,940 square miles in closed Devils Lake
Eas% )] .

Records avallable.- March 1936 to June 1937 {no winter records), April 1942 to Seotem-
~ver 1948 (fragmentary).

Extremes.- Maximum discharge during period April to July, 16,000 second-feet Apr. 10;
TMaximum gage helght, 26.78 feet Apr. 13; minimum not determined.

1936-37, 1942-48: Maximum discharge, 24,500 second-feet Apr. 10, 18947; maximum

%3534}‘9},%2;' 34,00 feet Apr. 17, 1947; minimum observed, 5.4 second-feet Oct. 8, 9,

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

Diacharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 4.400 1,890 846
2 - 4,400 | 1,850 803
3 - 4,410 | 1,780 803
4 - 4,420 1,750 a788
s - 4,410 | 1,700 768 +415
8 - 4,420 |al,590 721
7 13,000 4,380 [ 1,480 880
8 15,500) 4,400 1,410 822
.8 15,900| a4, 400 1,380 5§51
10 18,000| 4,400 1,330 §10
11 15,800 4,400 1,280 aSl4
12 15,500 4,420 1,210 sl8
13 14,500 4,380 |al,140 488
14 13,600| 4,330 1,060 391
15 12,400 4,270 | 1,000 385
186 ’ 11,100{ a4,040 978 438
17 9,850( 3,810 932 508
18 8,450| ,3,510 916 a521
19 7,100{ 3,130 885 538
20 5,880 2,920 2885 492
2l 4,880! 2,730 885 508
22 4,150 2,530 912 474
23 3,740| 82,430 980 508
24 : . 4,180| 2,330 996 452
28 a4,340( 2,270 956 a468
28 4,490( 2,210 940 485
27 4,440| 2,100 2930 525
28 4,410| 2,090 920 518
29 4,400| 2,020 904 510
4,380/a1,980 881 503
31 - 1,930 - 492
Second- Rinoff in
Month foot-daye Maximum Minimum Mean azre-feet
October......civieinnnironan .
November. .
December. ..
Calendar year
. aen veus 217,990 18:000 3,740 9,083 452:400
MAY. itareriranronnoresriasantasersoraannsse 107,850 . 4,420 1,930 3,479 213,800
JUNB. s sesssssssasossssossssnsssssoonnasarenn 35,708 1,890 881 1,190 70,830
JUlYeoreanonnn 17,298 848 388 588 34,310
ugust. ... - - - - -
The Perlod. .ccvvoioonmvvers Perecersenas - - - - 761, 400

 Reswit of diascharge measurement. .
a No gage-height record; diacharge interpolated.
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Red River- of the North at Grand Forks, N. Dak.

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

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

asinj.

Records available.- May 1901 to September 1948 in reports of the Geological Survey. April

0 November 1912 in report of Minnesota State Drainage Commission.
Average discharge.- 66 years, 2,217 second-feet.
EXTremes. - Maximum discharge during year, 34,200 second-feet Apr. 16 {gage height, 41.68
; minimum, 638 second-feet Sept. 28 (gage height, 4.04 feet
1882 1948: Maximum discharge observed, 43,000 second-feet Apr 10, 1897 (gage height,
50.2 feet), from rating curve extended above 32 000 second-feet; minﬂwnn 2.4 second-
feet Feb. 3-5, 12, 14, 16-19, 1937 (caused by unusual regulation during repair of dam
at Grand Forks).

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

Revision water years).- W 855: 1936(M). Revised figures of discharge in second-feet,

-water period In the water year 1942, superseding those published in Water-
Supply Papers 955 and 975, are given herewith:

Apr. 30.. 5,450 May 3.. 9,100 May 6.. 10,700
May l.. 7,150 4.. 10,200 7.. 10,400
2.. 8,050 5.. 10,800 s8.. 9,900
Second- Runoff in
Month foot-days Max imum Minimum Mean scre-feet
161,300 11,000 3,090 5,377 319,900
201,230 10,800 3,560 6,491 | 399,100
Water year 1941-4.2 .o s 11,000 480 2,309 B s
Calendar year 1942..... 830,652 11,000 480 2,276 1,647,430
Discharge, in second-feet, water year October 1947 to September 1948
Day| Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,600 1,660 1,310 1,220 970 890 1,690f 12,300 3,990 2,010 1,370 1,090
2 1,580 1,620 1,360 1,240 960 890 1,820f 11,700 3,820 1,900! 1,390 1,090
3 1,590 1,620 1,400 1,220 940 880 2,140 11,200 3,780 1,940 1,430 1,120
4 1,570 1,660 1,480 1,190 920 890 3,110} 10,800 3,670 2,060 1,460 1,040
5 1,600 *1,860 1,420 1,190 940 890 5,050/ 10,500 3,400 2,320 1,340 1,040
6 1,590 1,710f *1,340 1,190 940 s80 9,050| 10,300 3,100 2,540 1,190 1,000
7 1,500 1,750 1,340 1,170 920 910| 13,200/ 10,100 2,990 2,630 1,150 976
8 1,520 1,730 1,400 1,160 920 920 16,500 9,800 2,900 2,440 1,110 960
9 1,550 1,640 1,380 1,170 920 930( 19,000 9,600| 2,780 2,120 1,050 988
10 1,500 1,450 1,330 1,170 900 960( 21,400 9,400 2,870 1,970 1,060 910
11 1,520 1,060 1,300 1,130 *930 930| 24,000 9,100 2,520 1,800 1,100 940
12 1,540 860 1,290 1,160 900 930| 26,800 8,900 2,440 1,720 1,070 944
13 1,640 760 1,220 1,140 880 950| 30,400 8,700 2,380 1,790 1,000 902
14 1,590 780 1,190 1,150 890 950( 32,500 8,500 2,220 1,790 1,120 899
15 1,650 920 1,210 1,180 890 960| 33,200 8,300{ 2,170 1,670 1,170 895
16 1,580 1,080 1,180 1,180 880 960| 34,000 8,200 2,080 1,530 1,100 918
17 1,600 1,240 1,180 1,100 890 960| 33,800 7,950 1,970 1,360: 1,160 933
18 1,650 1,320 1,150 1,100 900 980 33,100 7,650 1,910 1,370 1,110 gel
19 1,660 1,310 1,150 1,100 920 960| 32,200 7,310 1,880 1,410 1,010 918
20 1,680 1,34C 1,160 1,100 910{ 1,000 30,300 6,960 1,840 1,390 1,040 918
2l 1,590 1,400 1,160 1,080 890 1,020} 27,500 6,500 1,840 1,440 1,130 840
22 1,620 1,480 1,160 1,060 910 1,030| 25,100 6,000 1,900 1,420 1,180 797
23 1,610 1,470 1,170 1,030 940 1,040| 22,900 5,620 2,080 1,350 1,140 768
24 1,590 1,360 1,180 1,010 930 1,060} 20,800 5,240 2,090 1,330 1,120 746
25 1,650 1,160 1,180 1,020 900 1,120| 19,000 5,010 2,090 1,380 1,140 739
26 1,650 1,100 1,190 1,020 870| #1,210{ 17,600 4,860 2,160 1,320 1,160 729
27 1,630 1,060 1,220 970 900 1,290( 16,200 4,690 2,110 1,250 1,170 710
28 1,590 1,180 1,210 910 920 1,350( 14,800 4,500 2,080 1,330 1,090 647
29 1,630 1,240 1,190 990 200 1,480( 13,800 4,360 2,120 1,270 1,100 690
30 1,660 1,270 1,240 990 - 1,460( 13,000 4,180 2,090 1,320 1,110 681
31 1,650 - 1,240 980 - 1,580 - 4,100 - 1,350 1,090 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
[0 ) . NP 49,560 1,660 1,500 1,599 98,300
November, . 39,890 1,750 760 1,330 79,120
38,890 1,460 1,150 1,255 77,140
" T1,576,730| 34,800 740|  4,320| 3,128,000
__________________ S PR S,
34, 300 1,240 910 1,106 68,030
26,480 970 870 913 52,520
32,260 1,580 880 1,041 63,990
593,960 34,000 1,690 19,800| 1,178,000
242,330 12,300 4,100 7,817 480,700
75,070 3,990 1,840 2,502 148,900
52,520 2,630 1,280 1,694 104,200
35,860 1,460 1,000 1,157 71,130
26,747 1,120 647 892 53,050
Water year 1947-48 ..........ouvavrveneess) 1,247,887 34,000 647 3,409( 2,475,000
Peak dlscharge (base, 10,000 sec.-ft.).- Apr. 16 (8:30 p.m.) 34,200 sec.-ft.
¥

nter scharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 11 to Mar. 25.
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Red River of the North at Oslo, Minn.

Location.- Wire-weight gage, lat. 48°11', long. 97°09', in sec. 31, T. 155 N., R. 50 W.
on highway brldge in Oslo. Prior to Apr. 2, 1948, staff gage 800 feet upstrean,
at same datum. Auxillary staff gage, lat. 48°13'30", long. 97°07'10", in SELSWE sec.
20, T. 155 N., R. 50 W., 75 miles downstream from Oslo.

Drainage area.- 30,500 square miles (includes 3,940 square miles in closed Devils Lake
_B'aﬂjs nr.

»

Records available.- April 1936 to June 1937, Aprll 1941 to September 1948 (fragmeatary).
Records prior to 1945 do not include flow in bypass channel.

Extremes.- Maximum daily discharge during period April to June, 41,400 second-feet

pr. ; maximum gage height, 31.17 feet Apr. 15; minimum discharge not determined.
1936-37, 1941-48: Maximum daily discharge, that of Apr. 17, 1948; maximum gage
Reight, that of Apr. 15, 1948; minimum not determined.

Remarks.- Records good. Gage read once or tw*ce daily. For stages above 13 feet,
discharge includes flow in bypass channel 15 miles west of Oslo.

Discharge, in second-feet, water year October 1947 to September 1948

bay| Oct. Nov. Dec. Jan, Feb., Mar. Apr. May June July Aug. Sept.
1 - 14,400] 3,970
2 - 13,600 3,790
3 - 13,000 3,690
4 - 11,700} 3,600
5 - 11,800 3,470
3 - 10,900 3,220
7 - 11,300 3,040
8 - 10,900 2,910
9 - 10,300 2,780
10 - 9,810| 2,620 1,077
11 - 8,580 2,480
12 - 9,160 2,410 t1,780
13 - 8,700 2,340
14 - 8,720 2,230
15 - 8,740{ 2,120
16 bu0,400| 8,610] 2,050
17 41,400] 8,080{ 2,010
18 40,600| 8,010| 1,980
19 39,800 7,500| 1,940
20 38,400 7,060{ 1,840
21 36,000 6,780 1,790
22 33,300( 6,220f{ 1,920
23 30,300| 5,620| 2,000
24 28,300 5,140| 2,080
25 26,600 4,990 2,190
28 25,200| 4,920f 2,230
27 23,300{ 4,700 2,240
28 20,400 4,560 2,180
29 18,200 4,450| 2,110
30 16,200 4,410] 2,020
n - 4,170 -
Second- Runoff in
Month foot-days | Maximum i Minimum Mean acre-feet
QOctober.
November,
December.
Calendar year e T ﬂ‘ 7]
F'—t"_}'"'f """ St e S
458, 400 41,400 16,200| 30,560 | 90,200
256,630 14,400 4,170 8,278 509,000
75,250 3,970 1,790 2,508 149,300
- - - - 1,568,000

suit o £ € measurement .
b Stage-discharge relation affected by ice.

911165 0 -50- ¢
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Red River of the North at Drayton, N. Dak.
Location.- Wire-weight gage, lat. 48°34!', long. 97°10', in sec. 26, T. 159 N., R. 51 W. on

ghway bridge in Drayton.

Drainage area.- 34,800 square miles (includes 3,940 square miles in clecsed Devils Lake
BaE%ETT'"‘

Records avallable.- April 1936 to June 1937, April 1941 to September 1948 (fragmentary).
Extremes.- Maximum dasily discharge during period April to July, 57,000 seccnd-feet Apr. 21;
TMeximum gege height, 40.05 feet Apr. 22; minimum discharge not determined.
1936-37, 1941-48: Maximum discharge, that of Apr. 21, 1948; maximum gage height,
that of Apr. 22, 1948; minimum discharge not determined.
Maximum stege known, about 41 feet in 1897, from marks furnished by local residents.

Remarks.- Records good except those for Apr. 18-22, which are falr. Gage read twice daily.

Discharge, in second-feet, water year October 1847 to September 1948

Day| Oct. Nov. Dec, Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 - 28,500 | 4,440 2,620
2 - 26,200 | 4,270 2,540
3 - 24,700 | 4,230| 2,47C
4 - 23,300 | 4,150 2,410
s - 22,000 4,050 2,360
] - 20,600| 3,920 2,34C
7 - 19,400 3,720| 2,46C
8 - 18,200| 3,410| 2,63C
9 - 16,800| 3,130 2,82C
10 - 16,200 2,980 2,87C
11 - 15,200 2,860| 2,82C
12 - 14,200 2,740 2,47C| t1,150
13 - 13,300| 2,650 2,22C
14 - 12,300| 2,540| 2,08C
15 - 11,300 2,420 2,03¢
16 - 10,300 2,330; 1,98C
17 - 9,700( 2,240| 1,88C
18 k43,200| 9,400| 2,200| 1,68C
19 k48,500| 8,800{ 2,310 1,86C
20 k53,900| 8,250 2,470| 1,57C
21 k57,000 7,850 2,680 1,58C
22 k56,500 7,460, 2,880| 1,80C
23 56,000 7,040| 3,070 1,63
24 50,9200 6,520 3,210 1,67C
25 47,200 6,100 3,280 1,67C
28 44,200 5,700 3,180| 1,68C
27 41,800 5,250 3,080 1,69C
28 37,600 5,050 2,940 1,70C
28 34,600 4,880 2,800 1,68C
30 31,200 4,750| 2,680 1,69C
31 - 4,580 - 1,68C
Second- N Runoff in
Month feot-days | Maximum | Minimun Mean | g ore-feet
OCtODer. c ittt ieeieieia it aieaaaan veras
November. . .
DOCOMDET. . vt evnnsrnerasaranssonesaronnsanss
Calendar year FRP T I R B
January. . S R T B fulnt nmininiai
602,600 57,000 31,200 46,350 1,185,000
393,650 28,500 4,580 12,700 780,800
92,870 4,440 2,200 3,086 184,200
64,080 2,870 1,560 2,087 127,100
B T . - - - - 2,287,000

+ Result of discharge measurement.
k Computed by using rate of change of stage as a factor.
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Red River of the North at Emerson, Manitoba
(International gaging station)

Location.- Chain gage, lat. 49°00'30", long. 97°13'00", on Canadian National Railway
bridge in Emerson. Datum of gage is at mean sea 1eve1 adjustment of 1923 (corrected)
by Geodetic Survey of Canada. The statement that datum of gage was to the adjustment
of 1928 as published in previous reports was erroneous.

Draing%e area.- 40,200 square miles (includes 3,940 square miles of closed Devils Lake
asin) .

Records available.- March to November 1902 and October 1929 to September 1948 in reports
of Geological Survey; May 1912 to September 1948 in reports of the Dominion Water and
Power Bureau, Department of Mines and Resources, Canada.

Average discharge.- 35 years (1913-48), 2,372 second-feet.

Extremes.- Maximum daily discharge during year, 51,800 second-feet Apr. 27 (elevatlon,
T .) feet); minimum daily discharge, 734 second-feet Sept. 30 (elevation, 746.26
eet
1912-48: Maximum dally discharge, that of Apr. 27, 1948; 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.

Cooperation.- This station is one of the international gaging stations maintained by
— gana'a'a under agreement with,the Unlted States.

Revisions (water year).- W 925: 1940.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov, Dec. Jan, Feb. Mar, Apr. May June July Avg. Sept.
1] 1,730 | 1,840} 1,150} 1,250 908 805 1,410 45,100| 6,030 | 3,130 | 2,630 | 1,260
2{ 1,750 1,800 1,170 | 1,230 9812 799 1,500/ 42,800} 8,010 { 3,080 | 2,420 1,250
3| 1,740 | 1,910 | 1,250 | 1,220 821 795 1,560 40,800 5,890 { 3,210 | 2,200 | 1,190
4| 1,750 | 1,890 | 1,340 | 1,210 9l2 793 1,840| 38,700/ 5,890 | 3,320 | 2,090 | 1,180
5 4760 | 1,880 | 1,340 | 1,180 898 791 1,800 55 700| 5,550 | 3,540 | 2,020 | 1,160
6| 1,750 | 1,910 | 1,400 |*1,180 888 787 1,990| 35,000 5,410 | 3,850 | 1,990 | 1,140
7( 1,780 | 1,880 | 1,460 | 1,170 875 785 2,560, 33,100/ 5,050 | 3,890 | 1,950 | 1,130
8| 1,740 | 1,860 | 1,510 | 1,160 863 783 4,880| 31,100| 4,720 | 4,120 [ 1,830 | 1,110
9| 1,730 1,880 | 1,540 ( 1,140 855 783 7,420 29,200 4,320 | 4,410 1,700 | 1,080

10| 1,700 | 1,910 1:480 1,140 850 785 9,550 27,200 4,080 { 4,500 | 1,600 | 1,070

11| 1,720} 1,910 | *#1,480 | 1,130 848 783 | 11,800 25,400| 3,790 | 4,390 | 1,530 | 1,050
12| 1,800} 1,930 ( 1,460 | 1,110 845 #782 | 13,500| 22,800{ 3,550 | 4,020 | 1,470} 1,030
13| 2,000 | 1,890 | 1,450 { 1,100 *830 781 | 15,500 20,700{ 3,550 | 3,520 | 1,420 | 1,030
14| 2,150 | 1,840 | 1,420 | 1,100 838 797 | 18,400 18,600| 3,310 | 3,040 | 1,420 | 1,010
15| 2,160 | 1,820 | 1,410 | 1,090 833 8ol | 21,100/ 17,100/ 3,000 | 2,670 | 1,410 | 1,010

16| 2,150 1,780 | 1,390 | 1,080 823 805 | 23,500/ 15,400{ 2,850 | 2,470 | 1,390 9290
17| 2,110 | 1,700 | 1,350 i 1,090 8zl 809 | 26,300/ 14,200| 2,760 | 2,450 | 1,470 978
18 | 2,070 | 1,660 | 1,330 | 1,080 819 813 | 30,900| 13,300| 2,620 | 2,350 | 1,580 974
19| 2,060 | 1,640 ( 1,320 ; 1,070 813 819 |*35,400( 12,200/ 2,520 | 2,230 { 1,670 970
20| 1,990 | 1,590 | 1,310 | 1,040 813 8zl | 38,200/ 11,400 2,400 | 2,070 | 1,720 978

21| 1,870 | 1,520 | 1,300 | 1,040 813 825 | 41,600/ 10,900f 2,300 | 2,080 | 1,720 982
22| 1,930 | 1,460 | 1,290 | 1,030 801 833 |e43,600( 10,400| 2,310 | 2,320 | 1,610 978
23| 1,810 | 1,400 | 1,290 | 1,020 809 840 |e45,600{ 9,770| 2,450 | 2,620 | 1,490 974
24| 1,850} 1,350 1,290 | 1,010 815 *853 | e47,600, 9,070| 3,180 | 2,810 { 1,430 950
25| 1,800 |{#1,280 | 1,290 999 819 878 [e49,500| 8,420/ 3,780 | 3,030 | 1,430 890

26| 1,790} 1,240 | 1,290 993 819 898 [#51,600| 7,900 4,170 | 3,150 | 1,400 843
27| 1,770 | 1,210 | 1,300 872 #819 918 |*51,800| 7,470 3,940 | 3,190 | 1,380 781
28 | 1,770 | 1,190 1,290 854 821 948 | 50,300, 7,140| 3,750 | 3,120 | 1,460 770
29| 1,790 | 1,170 | 1,280 *952 813 | 1,050 | 49,000 6,850 3,490 | 2,930 | 1,390 770
30| 1,800 | 1,150 1,270 945 - 1,150 | 47,300 6,570| 3,270 | 2,940 | 1,380 734
31 1,820 - 1,260 921 - 1,270 - 6,320 - 2,888 1,300 -
Second- Rinoff in
Month foot-daye Maximum | Minimum Mean azre-feet
October.. ... 57,810 2,160 1,700 1,860 114,700
November. ... 49,600 1,930 1,150 1,850 98,380
December......

41,720 1,540 1,150 1,350 82,750
Calendar year 1947 ...... 2

September.....o.oiiieiiiietaiiienaianisaanes 30,262 1,260 734 1010 80,000

Water year 1947-48 ......ccevviieensnenees| 1,896,650 51,800 734 5,180 | 3,762,000

# Winter discharge measurement mede on this day.
e Discharge estimate
Note. - stage-dinchu-ge relation affected by ice Nov. 12 to Apr. 21.
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Pelican River near Detroit Lakes, Minn.

Location.- Staff gage, lat. 46°43'26", long, 95°54'56", in NE4SWL, sec. 31, T. 138 N., R.
ZT W., at_highway crossing at Buck's Mill, 200 feet downstream from conzrete millpond
dam and 6% miles southwest of city of Detroit Lakes.

Dralnage area.- 123 square mlles.

Records available.- July 1942 to September 1948.

Extremes.- Maximum dally discharge during year, 94 second-feet May 3-10; miximum gage
elght observed, 3.20 feet May 7, 8; minimum dally discharge, 0.3 seconi-foot Oct. 30,
Sept. 27-80; minimum gage helght observed, 0.30 foot Sept. 27-30.
1942-48: Maximum discharge observed, 139 second-feet July 18, 1946 (gage height,
4,04 feet); minimum discharge observed, 0.2 second-foot at times in 1942, 1943, 1945,
1946; minimum gage helght, 0.22 foot Aug. 25, 1942.

Remarks.- Records good except those for periods of backwater from debrls, or of doubtful
Flow affected by regulation of ponds and lakes

gage-height record, which are falr.
gbove gage.

Rating tables, water year 1947-48 (gage height, in feet,
and discharge, in second-feet)

Oct. 1 to May 7

0.2 0.1 0. 2.4
.3 .3 Tt 4.0
4 .8 .9 7.8
5 1.4 1.2 14

May 8 to Sept. 30

0.1 o}
3

-3 1
1.3 1
2.0 1.

.7 2.9
.8 4.1
.0 7.7
.2 13
5 22

Note.- Same as prec:d-
ing table above 1.5 f:et.

Discharge, in second-feet, water year October 1947 to September 1918

Day| oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept.
1 0.5 0.4 40.9 4.0 1.8 12 25 89 22 44 17 6.5
2 .5 .4 4.9 4.0 7.8 1s 25 89 22 20 16 8.1
3 .5 4 d1.0 4.2 8.0 16 25 94 22 20 15 5.7
4 -5 .5 dl.0 4.0 8.0 17 42 94 35 19 15 5.4
S P .5 dl.0 4.2 8.2 17 45 94 43 18 14 5.2
6 .5 .5 dal.o 4.6 8.2 18 43 94 35 18 12 5.1
7 -5 .5 dl.0 5.2 8.2 18 49 94 37 17 12 2.7
8 .5 .5 dl.0 5.5 8.4 18 49 94 35 17 11 2.0
9 .5 5 d1.0 5.9 8.6 18 49 9¢ 32 16 12 1.7
10 .5 5 dl.o 6.1 8.6 19 51 94 . 32 16 11 1.4
11 5 .5 dl1.0 5.9 9.2 19 51 89 28 28 10 1.1
12 .5 .5 d1.0 5.7 9.4 19 53 8¢ 27 28 9.9 .9
13 .5 +5 dl.0 5.5 9.6 19 S5 84 23 23 9.6 .8
14 S .5 da1.0 5.3 9.8 19 55 84 23 22 8.7 .8
15 .4 .5 d1.0 5.0 10 19 55 80 22 18 8.4 .8
16 W4 .5 1.1 4.4 10 19 70 80 20 18 8.2 .7
17 " .5 1.2 3.9 10 19 75 80 20 17 12 7
18 .5 .5 1.4 3.7 10 19 70 80 19 16 11 .7
19 4 .5 1.6 36 9.8 21 75 75 19 16 11 .6
20 .4 .5 2.0 3.9 9.6 21 5 %5 1s 16 7.7 .6
21 .4 .5 2.0 4.4 9.4 21 75 75 20 18 7.7 1.3
22 .4 5 2.0 5.0 9.2 19 80 75 25 16 7.9 1.2
23 o4 .5 2.2 5.3 9.0 19 80 70 25 15 7.9 .9
24 .4 -5 2.4 5.5 8.8 21 84 65 27 15 7.7 .6
25 4 4.6 2.9 5.7 8.8 22 89 60 28 18 7.7 .5
26 .4 4.6 3.2 5.9 8.6 25 89 58 28 16 7.7 4
27 4 4.7 3.4 6.3 8.6 25 89 53 25 15 7.7 .3
28 4 4.7 3.6 6.7 8.6 25 89 51 23 15 7.5 .3
29 .4 4.8 3.7 7.0 9.8 25 89 49 22 19 7.3 .3
30 .3 4.8 3.9 1.4 - 24 89 30 22 22 7.1 .3

31 4 - 4.0 7.6 - 25 - 22 - 1e 6.9 -

Second- N Runoff in

¥onth foot-days Baximum Ninimum Mean acre-feet
October...... Ceeeaenas 13.8 0.5 0.3 0.45 27
November...... PRI 15.9 .8 4 .53 32
December......covesveness ceteerreasanas 55.4 4.0 .9 1.79 110
Calendar year 1947 .....vvviarinnrvvacenas 12,908.5 127 3 35.4 25,610

___________________________
January. 161.4 7.6 3.6 5.21 320
February 260.0 10 7.8 8.97 516
March... 25 12 19.8 1,22Q
April... 89 25 63.0 3,750
MaY. iovennnoanenss 94 22 75.8 4,660
JuUne...coveune 43 15 25.9 1,540
28 15 18.5~._ 1,140
314.6 17 6.9 10.1 624
6 6.5 .3 1.85 110
Water year 1947-48 ..........0000000n 7,077.7 84 3 18.3 14,050

4 Doubtful gage-height record Nov. 25 to Dee. 15; discharge compubed on basis of discharge

measurement and weather records.

Note.- Backwater from debris Oct. 17 to Nov. lo.
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Pelican River near Fergus Falls, Minn.

Location.- Staff gage, lat. 46°20'10", long. 96°07'00", in NE sec. 17, T. 133 N., R. 43
W.,ton highway bridge 3 miles northwest of Fergus Falls and 7+ miles upstream from
mouth.

Drainage area.- 482 square miles.

Records avallable.- June 1909 to November 1912, July 1942 to September 1948.

EXTremes .- Maximum discharge during year not determined; minimum not determined; minimum
gage height, 1.09 feet Sept. 28-30.

1909-12, 1942-48: Maximum discharge observed, 756 second-feet Mar. 29, 1943 (gage
height, 5.53 feet); no flow on many days in 1946.
Remarks.- Records poor. Gage read twice daily. Flow regulated by lakes above statlon.

Discharge, in second-feet, water year October 1947 to September 1948

bay| Oct. Hov, Dec. Jan. Feb. Mar, Apr. May June July Auvg. Sept.
1 38 38 19 6.5 1.8 2.4 81 30 23
2 38 37 19 6.5 1.7 2.4 77 28 21
3 38 37 *19 6.0 1.6 2.6 120 73 32 28 20
4 38 36 17 6.0 1.6 2.6 70 27 20
S 39 35 17 5.8 1.5 2.8 13 68 28 20
S
6 39 34 16 *5.6 1.4 3.0 81 29 26 19
1 39 33 16 5.6 1.4 3.0 150 77 23 26 18
8 39 33 15 5.0 1.3 3.2 71 21 26 18
9 39 32 15 4.8 1.2 *3.4 *198 56 21 25 17
10 39 31 14 4.6 *1.2 3.4 150 52 20 26 17
11 38 30 14 4.4 1.2 3.4 140 50 22 26 16
12 38 30 13 4.2 1.3 3.6 130 138 53 23 26 15
13 38 29 13 4.0 1.3 4.0 116 123 48 23 26 13
14 37 28 12 4.0 1.4 5.0 116 123 44 23 27 12
15 37 28 12 3.6 1.4 6.0 116 123 42 25 28 10
16 37 27 12 3.6 1.5 7.0 130 40 25 28 9.5
17 37 26 11 3.4 1.6 7.5 130 40 26 26 8.0
18 38 25 11 3.2 1.6 8.0 123 40 30 27 9.0
19 39 25 10 3.2 1.7 9.0 116 41 34 27 8.0
20 39 24 10 3.0 1.8 =*lo 116 41 34 28 8.0
120
21 39 22 9.5 2.8 1.8 12 109 41 34 27 7.6
22 39 22 9.5 2.8 1.9 16 109 42 35 26 6.6
23 39 22 9.0 2.6 2.0 19 102 40 35 26 6.6
24 39 2z 8.0 2.6 2.0 24 102 39 36 25 6.2
25 40 22 8.5 2.4 2.1 30 102 37 36 25 6.2
26 40 20 8.0 2.4 2.2 38 95 37 36 26 5.7
27 41 20 8.0 2.2 2.2 48 95 35 36 29 5.7
28 41 20 7.5 2.0 2.4 60 130 88 36 34 30 5.4
29 42 20 7.5 2.0 2.4 75 88 35 33 28 5.4
30 41 20 7.0 1.9 - 20 87 33 32 26 5.4
31 41 - 7.0 1.8 - *116 - 82 - 32 24 -
l
Second- Runoff in
Month foot-ays Maximum Minimum Mean acre-feet
Oetober. tvviiriirieterticnnaniiniane 1,206 42 37 38.9 2,390
November. . 828 38 20 27.6 1,640
December 45
Calendar year 1947 .....cuvivenrncncsanans
JANUAPY. . oo vrersnonsansocancasarens
February...
March......
April......
May........
1,520 81 33 50.7 3,010
918 36 20 29.6 1,820
830 30 24 26.8 1,650
363.3 23 5.4 12.1 721
Water year 1947-48 ....cccciiivniancrcanes 14,360.1 - 1.2 9.2 27,370

* Winter discharge measurement made on this day. .
Note.- No gage-height record Nov. 19 to Apr. 12 {stage-discharge relatlon affected by ice most of
period), Apr. 14, Apr. 16 to May 11, July 1-5; discharge computed on basis of discharge neasurements,

weather records, and records for Pelican River near Detroit Lakes and Ottertall River neér Detroit

Lakes.

computed on basis of doubtful gage-helght record.

Location.~ Staff gage, lat. 46°53', long. 95°38', 1in sec. 5, T. 139 N
ment of concrete dam at outlet, etro

Backwater from aquatlc growth May 30 to Sept. 6.

Helght of Land Lake near Detroit Lakes, Minn.

gage 1s 1,449.95 feet above mean sea level, adjustment of 1912,
Records available.- March 1938 to September 1948 (fragmentary).

Xtremes. -

minimum observed,

Remarks.- Lake level artificially regulated by type

W

of’ concrete sill of dam.

81x 5-foot bays, permitting a 5-fout control by stop logs.

Gage helighf, in feet, 1947-48

Discharge oct. 1-28, Oct. 30 tc Nov. 18

, R. 39 W., on abut-
11 miles northeast of city of Detroit Lakes.

Datum of

:  Maximum gage helght observed, 5.68 feet June 20, 21, 24, 28, 1943;
2.35 feet Feb. 20, Mar. 18, 1940,

'C" dam (identification numbsr 9-9)

Datum of gag= 1s at top

Oct. 31 3.50 Jan. 8 3.56 May 31 3.920 Aug. 31 3.62
Nov. 30 a3.54 Mar. 29 3.60 June 30 21.03 Sept. 30 3.4;
Dec. 29 3.60 Apr. 19 4.16 July 31 4.04

a Interpolated.

Note.- Readings other than those shown above were made.
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Otter Tail Lake near Battle Lake, Minn.

Location.- Staff gage, lat. 46°21'35", long. 95°43'55", in sec. 4, T. 133 X., R. 40 W.,
on abutment of dam at outlet, 5 miles northwest of village of Battle Lake. Datum of
%ige &s i,?15.92 feet above mesn sea level (levels by engineers of Emergency Conserva-

on Works

Records available.- September 1933 to September 1948 (fragmentary).

XUIEMES . - -48: Maximum gage height observed, 5.70 feet July 20, 1946; minimum ob-
served, 2.02 feet, present datum, Oct. 15, 1934,

Remarks.- Lake level artificially regulated by modified type "C" dam (identification

— number 9-19), with seventeen g-foot bays, permitting a 5.25-foot control by stop logs.

Gage height, in feet, 1947-48§

Oct. 21 3.46 Jan. 19 “. 78 Apr. 28 4.45 July 31 3.90
Nov. 28 3.70 Feb. 27 2,78 May 30 4.40 Aug. 31 3.86
Dec, 22 Z2.7¢ Mar. 30 32.52 June 25  4.08 Sept.25  3.48

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

Melissa Lake near Shoreham, Minn,

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

Records available.- April 1937 to September 1948 (fragmentary).

Extremes.- 1937-48: Maximum gage height observed, 9.94 feet Oct. 10, 1943; minimum ob-
served, 5.24 feel May 14, 1937.

Remarks .- Lake level artificially regulated by special type dam (idantification number 9-18)
9-187,with eight 5-foot bays, permitting & 9-foot control. Datum of gegs is at top of
concrete sill of dam.

Gage height, in feet, 1947-48

Oct. 21 8.92 Jan. 31 g.z22 Apr. 20 9.52 July 31 9.43
Nov. 20 9.12 Peb. 23 9.324 May 31 9.44 Aug. 30 9.29
Dec. Z1 9.28 Mar. =1 9.46 June 30 9.45 Sept.20 9.11

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

Lizzie Lake near Pelican Rapids, Minn.

Location.- Staff gage, lat. 46°36'45", long. 96°02'00", in NELNEL sec. 12, T. 136 N., R.
., on abutment of concretc dam at outlet 4 miles northeast of town of Pelican

Raplds. Datum of gage is 1,309.0 feet above mean sea level, adjustment of 1912 (levels
by Minnesota Department of Conservation).

Records avallable.- June 1938 to September 1948, fragmentary (discontlinued).

XTremes . - -48: Maximum gage height observed, 4.58 feet Aug. 13, 1947; minimum ob-

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

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

Gage height, in feet, 1947-48

Oct. 21 a.79% Jan. Z1 2.90 Apr. 30 a3.56 July 21 3.18
Nov. 30 2.70 Feb. 29 2.98 May 21 a3.33 Aug. 31 a2.94
Dec. 31 2.82 Mar. 31 z.04 June Z0 3.36 Sept.29 2.74

a Interpolated.
Note.~- Readings other than those shown above were made.
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Bols de Sloux River near Whlte Rock, S. Dak.

43

Location.- Water-stage recorder, lat. 45°51'45", long. 96°34'25", in SWiSWi sec. 27, T.
IZ8 N., R. 47 W., Just downstream from Blg Slough outlet, 300 feet downstream from
White Rock Dam, 4 miles south of White Rock, and 5 miles northwest of Wheaton, Minn.
Datum of gage is 959.89 feet above mean sea level, adjustment of 1912 (levels by Corps

of Engineers).

Dralnage area.- 1,160 square miles.

Records avallable.- October 1941 to September 1948.

Bxtremes.- Maximum daily discharge during year, 1,000 second-feet Apr. 24 to May 2; maxi-
mum_gage helght, 8.20 feet Apr. 27; no flow on many days.
1941-48: Maximum discharge observed, 1,120 second-feet May 24, 1943; maxlmm gage
helght, 9.28 feet June 23, 1944; no flow at times in most years.

Remarks.- Records good except those for perlods of 1lce effect, those based on staff-gage
Teadings, and those for Apr. 5 to June 6, which are failr.

Lake Traverse-Bols de Sloux Flood Control and Water conservation project.

capacity for flood control, 137,000 acre-feet.

Flow partly regulated by

Discharge, in second-feet, water year October 1947 to September 1948

Available

Day| Oct. Nov. Dec. Jan. Feb, Mar., Apr. vay June July Aug. Sept.
1 4.9 7.0 4.8 0.1 0 280 1,000 | g380 7.5 22 19
2 4.5 7.0 4.8 .1 0 240 1,000 | h340 11 17 18
3 4.1 7.0 *4.8 [} o} 180 950 | h340 12 19 19
4 4.1 7.5 4.8 0 o] 180 950 | h340 1z 17 19
5 5.3 7.5 4.4 0 o] 110 950 | g280 17 15| h2o
6 5.3 7.5 3.8 *0 0 50 950 | 280 17 15| hze
7 5.7 8.5 3.2 0 0 38 900 | 100 14 16| h21
8 4.9 9.5 2.2 [} 0 40 900 45 13 18| h2o
8 5.3 7.5 2.0 [} *0 26 900 42 18 17 hls
10 8.2 6.2 1.7 o} Q 26 900 42 14 17 h20
11 6.2 5.7 1.7 o} [} 26 650 34 10 18 18
12 6.2 6.8 1.8 0 0 h26 130 35 7.0 16 19
13 5.7 6.8 2.0 0 0 h2é 95 34 9.5 14 17
14 6.6 6.8 2.0 [} o 12 90 37 10 14 16
18 7.0 8.5 1.8 [} o} 12 240 31 10 14 15
16 10 7.5 1.5 o] 0 10 700 29 9.5 14 14
17 8.0 6.6 1.2 [ . [} 7.0 650 25 13 30 16
18 7.5 11 1.1 Qo [} 6.5 700 22 11 28 16
19 8.0 18 9 o] 0 7.0 850 9.0 13 21 15
20 7.5 19 .9 0 0 60 850 8.0 16 22 15
21 9.0 22 .9 o} *0 550 850 8.0 16 19 16
22 10 12 .9 o} 5.0} 900 850 8.5 19 19 16
23 8.0 8.5 .9 o 10 950 850 11 16 18 16
24 8.0 6.0 .6 o *13 1,000 800 8.5 18 17 38
es 7.8 5.5 .5 [} *20 1,000 850 7.0 27 19 1.7
26 7.5 5.5 4 [} 36 1,000 850 7.0 26 19 1.0
27 8.0 5.0 o [} 70 1,000 850 7.5 24 18 1.1
28 7.0 5.0 4 [} 150 1,000 800 7.0 22 18 .7
29 7.5 5.0 .3 [°3 260 1,000 g800 9.0 21 18 .7
30 7.0 5.0 2 [+ 260 {1,000 8750 8.5 24 17 W7
31 7.0 - .2 o 320 - g650 - 22 17 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
OCEODEr, L.ttt iiei i ittt e 209.5 10 4.1 6.76 416
November. ... Ceesreeraanes 250.8 22 5.0 8.36 497
DeOEMDEr, s evttrriertriricasrasiaritabrranas 57.1 4.8 .2 1.84 113
Calendar Year 1947 ceevrsrsvesrasoraranases 54,799.7 900 .2 150 108,700
JBOUBTY. . vovreetasarsanrnnncsrsrenosiosnsnns .2 N o .01 s
Pebruary...... Pieseeerasassshans 0 0 0 0 0
1,144,0 320 0 36.9 2,270
10,762.5 1,000 6.5 359 21,350
23,255 1,000 90 780 46,130
2,535.0 380 7.0 84,5 5,030
477.5 27 7.0 1:.4 9;7
. veseens 563 3 14 18.2 1,120
September....ccoireriieriririrtriiitieccanene 449.9 3 .7 15,0 'egé
Water Year 1947-48 +revsecsetvrironerronas 39,704.5 1,000 0 108 78,770
* Winter diascharge measurement, estimate, or observation of no flow made on this day.
g Computed from graph based on gage readings
h Computed from staff-gage readings.
Note.- Stage-discharge relation affected by ice Nov. 18 to Jan. 18, Feb. 19 to Apr. 4. Shifting-

oontrol method used Oct., 1 to Nov. 17, Apr. 5 to Sept. 30.
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Mustinka River above Wheaton, Minn.

Location.~ Wire-weight gage, lat. 45°49', long. 96°29', on line between secs. 7 and 8, T,
27 N., R, 46 W., 1 mile upstream from Chicago, Milwaukee, St. Paul & Pacific Railroad
bridge, 1% miles northeast of Wheaton and 8 miles upstream from mouth. Datum of gage
is 337.30 feet above mean sea level, datum of 1929 (levels by Minnesota Highway Depart-
ment) .

Drainage area.- 834 square miles.

Records available.- March to September 1917; June 1919 to September 1924; March 1931 to
September 1948; June to November 1916 at site 3% miles downstream.

Average discharge.- 16 years (1920-24, 1933-36, 1939-48), 42.3 second-feet.

Extremes.- Maximum discharge observed during year, 2,080 second-feet Apr. 1l; maximum gage
eTght, 14.87 feet Mar. 29 (backwater from ice5: no flow on many days.
1917, 1919-24, 1931-48: Maximum discharge observed, 2,710 second-feet Apr. 13, 1947
jgage helght, 14.68 feet); no flow during several periods.
Flood of late March or early April 1916 reached a stage of 17.4 feet, former datum
(discharge, 2,980 second-feet).

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

Discharge, in second-feet, water year October 1947 to September 1548

Day| Oct Nov. Dec, Jan. Feb. Mar. Apr. May June July Auvg. Sept.
1 [} a0.7 ol 1,830 132 10 12 10 1.3
2 4 a.7 o| 1,900 124 9.0 10 7.8 2.8
3 o] *b.7 o{ 1,710 116 8.7 9.3 6.5 o4
4 0 a.7 ol 1,680 1o 9.9 8.1 5.5 W1
5 0 a.7 0 1,530 100 9.3 6.9 5.0 .2
6 0 ol 1,290 92 9.3 5.5 4.1 .3
7 0 o] 980 84 8.7 4.8 3.2 3
8 [ a.6 *0 648 80 7.5 4.1 3.2 3
9 % 0 480 76 7.5 3.8 2.8 .2
10 o) 0 410 €8 6.9 3.3 3.2 .1
11 o] o] 399 60 5.7 4.5 2.7 0o
12 0 0 377 56 6.3 7.5 2.7 0
13 o} 3.4 o] 324 56 6.1 5.9 2.5 o
14 0 324 48 5.7 5.5 3.3 o
15 [¢] 314 48 5.2 5.2 3.5 0
16 a.7 [} 294 52 4.6 3.6 1.9 [}
17 o) 275 46 4.5 3.2 5.2 0
18 a.2 o} 266 40 7.1 2.8 3.5 0
19 [¢] 257 37 5.7 3.6 2.7 0
20 0 239 34 6.7 3.6 4.5 0
21 *b0 230 28 9.6 8.1 5.9 -5
22 0 212 25 13 7.8 5.3 .1
23 al.0 0 196 24 28 9.9 3.3 .1
24 *b3 188 21 27 9.9 2.5 .1
25 *b90 188 18 30 56 2.2 .1
26 ° 280 188 16 31 72 2.0 1
27 b400 180 14 27 96 2.4 .1
28 a.8 #b1,100 172 12 24 88 2.7 .1
29 2,000 156 12 19 56 2.2 .2
30 b2,000 140 11 15 28 1.7 .2
31 - 1,900 - 10 - 17 1.2 -
Second- Runoff in
Month feot-days Maximum | Minimum Mean acre-feet
Octeber.....
Nevember.
Becember.
Calendar year 1947 ....i.iiiieaninanrnnens
January........ . e [ 0 0 [¢] (o}
February. . . . [ 0 0 0 0
Mareh..... 7,773 2,000 0 251 15,420
. 17,377 1,%00 140 579 34,470
1,648 132 10 53.2 3,270
368.0 31 4.5 12.3 730
561.9 96 2.8 18.1 1,110
115.2 10 1.2 3.72 228
5.6 1.3 [o] .19 11
Water year 1947-48 ............n 27,872.1 2,000 0 76.2 55,290

* Winter discharge measurement or ebservation of no flow made on this day.

a No gage-height record; discharge interpolated, or computed on basis of discharze measurements
and weather records.

b Stage-discharge relation affected by ice.
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Twelve Mile Creek below Mustinka ditch, near Charlesville, Minn.

Location.- Staff gage, lat. 45°53'30", long. 96°21'40", on line between sec. 18 and 19,
T. 128 N., R. 45 W., at highway bridge 40 feet downstream from Mustinka ditch, 12
miles upstream from mouth, and 6 miles southwest of Charlesville. Datum of gage is
990.00 feet above mean sea level, adjustment of 1912 {levels by Corps of Engineevs).
Prior to May 11, 1948, reference mark referred to same datum.

Records available.- April 1943 to September 1948.

Extremes.- Maximum daily discharge during year, 1,320 second-feet Mar. 30; maximum gage
5 not determined; no flow on many days.
1943-48: Maximum daily discharge, 1,500 second-feet Apr. 12, 1947; maximum gage
heighti ‘1:3.57 feet, from floodmark, sometime during period Apr. 1-5, 1943; no flow
most winters.

Remarks.- Records good except those for periods of ice effect, no gage-height record dur-
Tng period of flow, or backwater from debris, which are fair. Reference mark readings
made once daily. Flow ig diverted to Mustinka ditch at stages abeve 1.6 feet to re-
lieve flood conditions in Twelve Mile Creek Basin.

Revisions (water year).- W 1055: 1945,

Rating tables, water year 1547-48, except periods of ice effect
7gage height, in feet, and discharge, 1n second-feet

Oct. 1 to Mar. 25 Mar. 26 to Sept. 30
0.5 o 0.5 O 1.2 11 4.5 283
6 .8 .6 .2 1.5 21 6.0 453
<7 2.0 .7 .7 1.8 34 8.0 783
8 3.9 .8 1.8 . 2.3 57 9.0 1,010
1.0 9.5 .9 3.2 2.7 8l 10.0 1,320
1.5 25 1.0 5.4 3.1 117
Discharge, in second-feet, water year October 1947 to September 1948
Day| Oect. Mov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 1,6 2.3 a0.9 576 127 15 7.8 23 1.9
2 1.8 az.3 *9 512 127 14 7.8 18 1.1
3 1.6 2.3 a0.2 497 117 iz 7.8 10 .8
4 1.8 2.3 a.9 487 102 11 7.3 5.9 .2
5 al.g 2.3 411 98 8.7 5.7 3.0 .1
6 1.8 2.3 *,2 439 94 8.1 4.7 3.0 [}
7 1.6 2.3 *4897 81 7.8 3.9 3.0 [}
8 1.6 2.3 a.7 a.2 *0 453 78 5.9 3.2 2.7 [¢]
8 1.6 az.0 * 359 78 5.4 2.7 2.6 [}
10 1.6 1.8 310 71 5.0 2.2 2.4 [+
11 2.3 1.8 ~ 310 85 4.5 3.0 2.2 [}
12 az2.2 1.6 298 80 4.5 5.2 2.1 [}
13 2.0 1.8 a.5 274 54 4.1 7.0 1.6 [}
14 2.0 1.6 274 54 3.4 6.2 1.4 [}
15 2.0 274 62 3.2 3.4 1.3 [+]
16 2.0 ol 0 263 60| 3.0 2.6 1.5 0
17 1.3 al.0 [ 241 57 3.2 2.2 2.4 0
18 1.3 a.4 0 230 54 6.5 1.8 3.6 0
19 al.3 [} 219 47 12 2.4 8.2 0
20 1.3 o 208 38 16 2.9 5.9 ]
el 1.3 n *0 187 36 17 s.1 2.6 Q
22 1.3 .5 187 31 18 15 1.5 [}
23 1.3 a.g 1.9 177 28 18 17 1.1 o]
24 1.3 3.2 187 31 28 14 .8 0
25 3.2 23 187 29 36 11 -6 (o]
26| a2.0 a-3 0 280 177 28| 36 10 .6 0
e7 .8 a540 167 24 34 8.3 1.3 o}
28 2.0 a.8 ag800 167 21 28 12 2.9 [o]
29 2.0 al,060 157 13 18 15 3.9 0
30 2.0 [“1,320 137 16 17 17 5.0 o
31 2.0 - 862 - 18 - 18 3.4 -
Second-~ Runoff in
¥onth foot-days Maximum ¥inimum Mean acre-feet
[0 2o T 52.9 3.2 0.8 1.71 105
EEEERRE PR R 42.9 2.3 - 1.43 85
DeCemDer. ..o vivercacraiocairreioncitniaan 15.8 - - .51 31
Calendar year PN R B P S e
JaNUBYY. . caeraenaan teeetsasesciteersataennne 3.0 - [¢] 0 - 8.0
o o
4,990.6 1,320 0 161 9,900
8,822 57 137 294 17,500
1,795 127 13 57.9 3,560
404.1 38 3.0 13.5 8
237.0 18 1.8 7.85 470
123.3 23 .8 3.98 245
3.9 1.9 o .13 7.7
Water year 1947-48 ..., ... ...iiiiiinnannndl 16,490.5 1,320 [} 45.1 32,710

* Winter discharge measurement made on this day.

a No gage~height record; discharge interpolated.

Note.- Stage-discharge relation affected by ice Jan. 6, Mar. 22 to Apr. 6. Backwater from debris
Oct. 11 to Nov. 14, Dec. 2.
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Mustinka ditch above Twelve Mlle Creek, near Charlesville, Minn.

Location.- Staff gage, lat. 45°53130", long. 96°21'30", in NEANEY sec. 19, T. 128 N., R.
.+ 0.2 mile upstream from Twelve Mile Creek and 6 miles southwest of Charlesville.
Datum of gage is 990.00 feet above mean sea level, adjustment of 1912 (levels by Corps
of En(gii;zeers). Prior to May 11, readings made from reference point, and referred to
same datum. \

Records available.- April 1943 to September 1948 (some winter records incomplete).

Extremes.- Maximum dally discharge during year, 130 second-feet Apr. 3; maximum gage
Relgnt observed, 11.98 feet Mar. 29, hackwater from ice; no flow on many days,

1943-48: Maximum dally discharge, 420 second-feet Apr. 11, 1847; mximu)r’n gage -’
height, 12,13 feet Apr. 11, 1947; no flow for several months each year.

Remarks.- Records good except those for periods of ice effect, shifting control, backwater
Trom debris, or no gage-height record, which are fair. Gage read oncs daily

Cooperation.- Gage readings furnished by Corps of Englneers.

Discharge, in eecond-feet, water year October 1947 to September 1948

Day| Oect. Nov. Dec. Jan. Feb. Mar., Apr. May June July Aug, Sept.
1 0.3 1.9 0.2 [ 100 | 24 2.8 7.8 2.7 0.9
2 .3 al.9 *.2 o 120 | 24 2.3 5.9 2.8 .8
3 .3 1.9 .2 o 130 22 1.8 4.3 2.1 .7
4 .3 1.9 o 122 22 1.8 3.3 1.8 5
S a.3 1.9 o 114 22 2.1 3.0 1.4 “*
6 .3 1.9 8.1 [} 107 20 2.0 2.4 1.4 .3
7 .3 1.9 [} 91 17 1.2 2.1 5 .2
8 .3 1.9 *0 87 17 .8 1.9 .3 .2
9 .3 al.4 [ 80 17 .6 1.7 .3 .2
10 .3 .9 [} [ 82 16 .6 1.6 1.8 .1
11 1.0 7 [} 0 80 15 .8 2.1 1.4 .1
12 e.8 .5 [} o S6 14 .5 3.8 1.2 [
13 .3 4 [} [} 49 13 4 4.9 1.0 [
14 .3 4 [} o 49 14 .2 3.3 .9 [
15 .3 [} [} 47 17 .2 1.1 .9 0
16 .8 a.4 [} [} 44 17 .1 .7 .9 ]
17 1.0 [} [} 40 15 .1 .6 1.1 0
18 1.0 o [ 38 14 1.4 .8 1.0 [
19 &.6 [ 0 36 12 2.9 1.7 .9 0
20 .3 0 [} 35 8.8 4.4 2.0 .9 [+

21 .3 0 *0 |- 35 7.5 6.0 3.8 .9 (]
22 .3 a.3 o [+ 33 7.0 7.8 2.9 .9 o
23 .3 o 0 31 6.5 9.0 1.4 .8 [
24 i.g 0 [ 31 5.5 13 1.0 .7 [}

25 2.8 4 0 35 4.5 12 .8 .6 o

26 21.6 [ a0 35 4.2 12 .7 .5 [}

27 3 0 a0 31 4.1 11 .6 .6 0

28 1.0 a.2 o a0 30 3.8 10 1.0 .9 0

29 1.0 [ 0 27 3.6 8.7 3.1 1.0 0

30 1.0 [ *0 25 3.4 8.5 3.6 1.0 [

31 1.4 - [ 20 - 3.1 - 3.3 .9 -

Second- Runaff 1A
Month foot-days Maximum Minimum Mean acre-feet
.8

APTil..iiiiiiveereninsnnen .0

June., ... 124 4! 13 W1 « 18| 247

July.esen 76.8 7.8 .8 47 152

August...... . 335.9 2.7 .8 .09 87

September.,,.. veen searsacen 4.4 9 0 .15 8.7
Water year 1947-48....iccerinicnciisniran 2,439.1 130 0 6.68 4,840

* Winter discherge measurement, estimate, or observation of no flow made on th's day.

a No gage-height record; discharge interpolated, or computed on basis of weathor records.

Note.- Stage-discharge relation affected by ice Nov. 10-14, Dec. 2, Mar. 31 to Apr. 3. Shifting-
control method used June 2-30, Backwater from debris Sept. 4-11.
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Mustinka ditch below Twelve Mile Creek, near Charlesville, Minn.

Location.- Staff gage, lat. 45°53'30", long. 96°21'40", on line between secs. 18 ard 19,
N., R. 45 W., at highway bridge over Twelve Mile Creek, 40 feet downstrezm
from inlef to Mustinka ditch and 6 miles southwest of Charlesville. Datum of gege
is 990.00 feet above mean sea level, adjustment of 1912 (levels by Corps of Englneers).
Prior to May 11, 1948, reference mark at same site referred to same datum.

Records available.- April 1943 to September 1948.

Extremes.- Maximum daily discharge, 127 second-feet Apr. 7; no flow durlng several months.
1943-48: Maximum daily discharge, 580 second-feet Apr 12, 1947; maximum gage
height, 13.57 feet, from floodmark, during period Apr. 1-5, 1943, no flow for several

months in each year.
Remarks.- Records good except for those for periods of ice effect, which are fair.
€8dIngs made once daily. PFlow 1s diverted from Twelve Mile Creek to Mustinka citch
at stages above 1.6 feet to relieve flood conditions in Twelve Mile Creek Basin.

Cooperation.- Gage readings furnished by Corps of Engineers.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.1 15
2 2.2 14
3 11 12
4 21 10
S 84 8.9
8 107 8.2
7 *127 6.4
8 12 5.4
9 80 5.3
10 63 4.0
11 . 83 2.9
12 59 1.1
13 51 4
1 s1 .5
15 51 1.8
16 47 1.2
17 42 .6
18 37 4
19 34 .3
20 31 1
21 27 .1
2z 25 .1
23 23 [+}
2¢ 22 .1
25 24 [}
26 23 [
27 20 [
28 22 0
29 19 [
30 16 [
3 - o
Second- Runoff in
Month foot-days | Meximum | Minimum Mean | g1 feet
0
0
0
Calendar year 1947 8.7 0
January..... 4] 0 0 0
February. 0 0 0 0
March... 0 0 0 0
April.. 1,294.3 .1 43.1 2,570
May.. 98.8 [ 3.19 196
June. [ 0 0 [+
July... 0 [ 0 0 0
August. ... . ] 0 0 0 0
Septomber ................ teereseisanaenranns 1) 0 0 4] 0
Water FEAr 1947-48 .cesescsrernsasssssnans 1,393.1 127 0 3.81 2,770

* Winter discharge measurement made on this day
Note.- Stage-discharge relation affected by lee Apr 1-6.
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Rabbit Creek at Campbell, Minn.

Location.- Chain gage, lat. 46°05'40", long. 96°24'40", in sec. 1, T. 13C N., R. 46 W.,
at highway bridge in Campbell, three-quarters of a mile downstream frcm an unnamed
tributary and 10 miles upstream from mouth.

Drainage area.- 266 square miles.

Records available.- June 1942 to September 1948.

Extremes.- Maximum daily discharge during year, 700 second-feet Apr. 3; maximum gage
height, 10.83 feet Apr. 3 (backwater from ice); no flow for several months,
1942-48: Maximum discharge observed, 1,860 second-feet June 4, 1944; maximum daily,
1,800 second-feet {estimated} Apr. 3, 1943; maximum gage height, 15.07 feet Apr. 2,
1843, from floodmarks (backwater from ice); no flow during large part of each year.

Remarks.- Records fair except those for flow during periods of no gage-height record,

Which are poor. Gage read once dally.

Cooperation.- Gage readings furnished by Corps of Engineers.

Discharge, in second-feet, water year October 1947 to September 1948

bay| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 0 550 a9.0
2 [} 600 a8.0
3 o 700 6.9 a0.2
4 0 650 5.9
5 [¢] 600
.0 a0
[ 0 550! a5
7 [0} 380
8 0 #280 a0 a.l
9 *0 215 a4.0
10 [¢] 197
11 [o} 197 3.1 + 3
12 [} 162
13 [} 162 a.l
14 o] 100
is o 77 a2.5
> a.3
18 o 74
17 o 59 o
18 o 51 a.5 al
18 o 31]) al.s I
20 [+] 32
21 *0 a30
22 0 a28 a.5
23 Q a26 * a.3 a.3
24 0 a24
25 *,2 23 a0
26 5.0 a2l a.2
27 11 19
28 40 17 a.l 2.8
29 €5 ald *
30 100 all a.l
31 400 - -
Second-~ Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October 0] [} o [
Novembe: [ 0 [¢] 0
December. . o [¢] o 0
Calendar year 1947 ............eeeveeeenns 15,0941 1.290| o T e1.a | 28,040
______ J (R S
0 o] [}
o o 0
[ 20.0 1,230
11 196 11,670
- 2.63 162
[0} .15 8.9
0 .22 13
[o] .14 8.3
September. ... iiiiiiiieiiieaiiiiitatinaninne [} o Q
Water year 1947-48..... 6,601.2 700 3} 18.0 13,090

* Winter discharge measurement or observation of no flow made on this day.
a No gage-height record; discharge interpolated, or computed on basis of engineers' notes and

weather records,

Note.- Stage-discharge relation affected by ice Mar. 25 to Apr. 8.
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Wild Rice River near Mantador, N. Dak.

Location, - Staff gage, lat. 46°10'20", long.. 97°00'35", in SE: seec. 12, T. 131 N., R. 51
W.. I'i'z miles west of Mantador. Datum of gage is 997.78 feet above mean sea level,
datum of 1929 (Corps of Engineers bench mark).

Records available.- March 1944 to September 1948,

Extremes.- Maximum daily discharge during year, 140 second-feet Apr. 6; maximum gage
e1ght, 5.75 feet Apr. 6, from graph based'on gage readings (backwater from ice}; no
flow during several months. -
1944-48: Maximum discharge, 938 second-feet Mar. 20, 1945 (gage height, 9.57 feet);
no flow at times in each year.

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

Discharge, 1n second-feet, water year October 1947 to September 1548

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June | July | Aug. Sept.
1 o] 0 60 20 1.0 4.3 1.9 0.4
2 [o} o 70 20 1.0 3.9 1.5 o]

3 [ o 80 19 .8 2.8 1.1 [

4 *.1 0 *95 19 3.5 1.9 .5 0

S .1 o 130 18 3.5 1.5 .4 o]

6 .1 0 140 18 3.2 1.1 .2 0

7 .1 o} 100 17 2.8 .8 .2 ]

8 .1 ¢} 90 14 2.5 .3 .1 ]

9 [¢] o 70 13 2.2 .4 [4 ]
10 o 4] *70 12 1.5 .3 o o
11 o o 60 12 1.0 .1 0 [
iz [ o S5 11 .8 .1 o} o
13 0 0 40 9.9 .1 o 0 0
14 [+ o 35 9.2 .5 [ 83 o
15 [¢] [ *33 13 .3 ] 80 4
16 [¢] 0 38 12 .2 (] 43 o
17 <] 0 40 i2 .1 [ 33 0
18 [+ 0 40 10 1.9 [ 15 ¢}
19 (] o 40 8.7 1.9 [ 7.7 [
20 0 ] 34 8.3 2.0 [ 2.3 ¢}
21 [¢] [0} 29 7.9 3.9 14 2.2 0
22 [ o 27 6.8 11 13 1.7 ¢}
23 [ *0 25 5.8 12 9.6 1.5 3
24 [ [0} 23 4.7 15 6.6 1.5 [¢]
25 0 [ 31 4.7 15 6.8 1.3 o
26 o] s 29 4.3 12 4.7 1.3 .2
27 [ 10 28 3.9 10 4.3 1.1 .1
28 [¢] 20 26 3.5 8.7 3.9 1.0 []
29 [} 30 23 2.2 8.1 3.2 .8 ¢}
30 0 40 21 1.3 6.2 2.5 .7 o
31 - 50 - 1.1 - 2.2 .5 -

Second-~ Run~ff in
Month foot-days Meximum Minimum Mean acre-feet
o 0
0 .02 1.0
o

Calendar year 1947 .coeveecnconnns 0 40.1 29,000

JBOUBDY .t outernnannstrasrssassvssasossrsnnns o o) 0 o 0

February.. [} o] 0 0 Q

.. 155 50 0 5.0 307
. 1,588 140 21 52.9 3,150

May. ..o 324.1 20 1.1 10.5 643

June.,.... 133.3 1s .1 4.44 286,

JUl¥aennns 88.1 14 [} 2,84 17

August. .. 243.5 63 0 7.85 483

September. .7 .4 0 .02 1.4
Water year 1947-48 ........ . 2,533.2 140 0 6.92| 5,020

Peak discharge (base, 50 sec.-ft.).- Apr. 6 (time and discharge unknown}; Aug. 14 (5 a.m.) 76 sec.-
£t

* Winter discharge measurement or observation of no flow made on this day.
Note.- Stage-discharge relation affected by ice Nov. 9 to Apr. 14.
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Wild Rice River mear Abercrombie, N. Dak.

Location.- Staff gage, lat. 46°28'35", long. 96°47'15", in NELSWL sec. 25, T. 135 N., R.
I3 W., 160 feet upstream from rubble masonr¥ dam which serves as ccnt.rol 3% miles
northwest of Abercrombie, and 8 miles downstream from Antelope Cree', Datum of gage
15 907.94 Peet above mean sea level, datum of 1929,

Drainage area.- 2,170 square miles.
Records available,- April 1932 to September 1948,

Average discharge.- 12 years (1932-33, 1936-37, 1938-48), 72.9 second-f>st.

Extremes‘- Maximum discharge observed during year, 729 second-feet Apr. 11 (gage height,
feet); no flow Oct. 1 to Mar. 21, July 17, Sept. 5-30,
1932-48: Maximum discharge, 5,500 second- foet Apr. 2, 1943 (gag> height, 21.02
feet, from floodmark) from rating curve extended above 2, ’100 second-feet; no flow
for some periods each year.

Remarks.- Records good. Gage read once or twice daily.

Discharge, in second-feet, water year October 1947 to September. 1948

Day| Oet. Nov. Dec. Jan. Feb. Mar. Apr. May June Jay Aug. Sept.
1 [+] 105 44 3.6 20 5.2 Q.8
2 [+] *67 41 a3.2 15 4.9 .5
3 o] 47 40 2.9 14 3.9 .3
4 Q 208 a39 4.9 al2 3.4 .2
5 Q 223 38 7.1 9.5 2.9 0
6 0 250 34 5.4 8.6 2.1 4
7 0 360 32 3.9 6.0 1.9 ]
8 Q 291 30 3.4 4.4 1.6 0
8 4] 455 26 3.2 3.2 1.2 )

10 Q 636 25 2.7 2.5 1.2 [¢]

11 Q 680 24 2.1 2.1 .9 o

12 0 520 22 1.4 2.5 .9 0

13 Q 356 20 1.2 2.1 .6 )
14 Q 295 138 1.1 1.8 -5 0

15 0 258 17 1.4 -9 .3 o

16 0 239 14 1.1 .8 .8 [}

17 o] 231 16 1.4 0 .9 0

18 Q 212 15 2.5 .3 1.1 [

13 o] 164 14 2.5 .1 3.4 )

20 o 123 12 2.1 .1 17 )

21 [ 114 13 3.4 .8 44 [¢)
22 al.0 108 13 3.4 .9 38 [e]

23 1.8 69 11 8.0 1.6 28 0

24 *.8 114 9.2 8.0 2.9 23 0

25 .9 83 8.3 8.3 3.4 11 o

26 a3.0 72 7.7 8.6 3.4 7.4 [

27 6.6 64 6.0 12 8.0 5.2 Q

28 8.0 60 a5.4 27 14 3.9 4]
29 9.8 54 4.9 28 13 3.2 4]
30 21 50 4.4 25 11 az.3 V]
31 *64 - 3.9 - 8.0 1.4 -

Second-~ Runoff in
Month foot-days Maximum Minlmum Mean acre-faet

October....... . . ] o] o o [

) o 0 0 o 0

DECEMDED., .. ovtiienninrrirnarasienerananron o o o] o] o
Calendar year 1947 .ocviicccsensseassnnans

JENUALY. . cctnvtnennnsessrsnesscasscasnessonn 0 /] /] o] )

0 ] /] 0
117.1 64 o 3.78 232
6,515 680 47 217 12,3820
.8 44 3.9 19.6 1,
188.8 28 1.1 6.29 374
172.9 20 [} 5.58 343
222.1 44 -3 7.16 44)
I esieacnaserot esecsanancorocesanss 1.8 .8 ] .06 3.6
Water year 1947-48 seeveccctrtocacscananne 7,826.5 680 [+ 21.4 15,520

* Winter discharge measurement mede on this day.
a No gage-height record; discharge interpolated or estimated.
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Antelope Creek at Dwight, N. Dak,

Location.- Chain gage, lat. 46°18'50", long. 96°44'05", in SESEf sec. 20, T. 133 N., R.
fZIB W., aghbridge on U. S, Highway 81, half a mile north of Dwight and 7 miles upstream
rom mouth.

Drainage area.- About 250 square miles.
Records available.- March 1944 to September 1948,
Extremes.- Maximum daily discharge during year, 100 second-feet Apr. 6, 7; maximum gage
€Ight observed, 5.00 feet Apr. 6 (backwater from ice); no flow during several minths.
1944-48: Maximum discharge, 1,360 second-feet Mar. 21, 1946 (gage height, 12.33
feet); no flow during several months of each year.

Remarks.- Records fair except those for period of ice effect, which are poor. Gage read
once daily.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 0 3 2.2
2 0 s 1.9
3 0 5 1.7
(3 O] *10 1.5
S o 15 1.2
€ 0 100 1.1
7 0 100 .9
8 o 95 .6
9 o 95 .6
10 0| #94 5
11 0 93 4
12 o €0 '3
13 0 37 .3
14 o] 31 +3
15 o 30 3
18 o] 28 .2
17 0 25 .2
18 (o] 23 .2
18 o] 19 .1
20 o 16 W1
21 o 13 0
22 [} 9.4 o
23 *0 9.1 o
24 o} 9.1 0
25 o 2.1 [¢]
26 o} 7.5 0
27 o 6.3 [o]
28 0 5.2 o
29 0 4.1 0
30 1 3.8 [+]
31 2 - [}
Second- Runff in
Month foot-days Maximum | Minimum Mean acre-reet
October, . 0 0 0
November. 0 [} 0
Dacember. .. [¢] o] -l ]
Calendar ye&r 1947 ..... cesees 0
0 0 0
o] 0 0
3 2 0
960.6 100 3
14.6 2.2 o]
4] [+] o 4]
o o] 0 0 0
AugUBL. i ciiscinriaaes (4] 0 0 0 0
September...... 0 0 [ o 0
Water year 1947-48 .............. Cereneana 978.2 100 0 2.67 1,940

* Winter discharge measurement or observation of no flow made on this day.
Note.- Stage-dlscharge relation affected by 1ce Mar. 30 to Apr. 9.
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Sheyenne River near Harvey, N. Dak.

Location.- Staff gage and loose rock dam, lat. 47°47'25", long. 99°5 8‘25" in SEiswi sec.
ZrI H’l‘ 150 N., R. 72 W., 300 feet north of Harvey Water Works and 2& miles northeast
of Harvey.

Records available.- October 1945 to September 1948.
Extremes.- Maximum discharge observed during year, 1,220 second-feet Apr. 18 (gage helght,
eet); no flow during several months.
1945-48: Maximum discharge observed, that of Apr. 18, 1948; no flow during several
months in each year.

Remarks.- Records good except those for periods of ice effect or backwater from aquatic
— growth, which are fair. Gage read once daily.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 0.8 0.9 0.6 0.4 0 *3| 89 2.4 2.1 0.4
2 .8 1.4 .8 .3 0 3 88 2.4 1.5 4
3 .8 1.3 .8 .3 0 4 80 3.2 1.5 .4
4 .8 1.3 *.8 .3 0 20 76 6.7 1.5 4
5 .9 1.0 .6 .3 0 40 74 15 1.5 4
[ 1.2 .8 1.0 *.3 0 80 69 11 1.2 .6
7 1.2 .7 .8 .2 [ 90| 54 5.2 1.5 .6
8 .9 .6 1.0 .2 [¢] 39 37 3.2 1.2 .6
9 1.0 .5 1.0 .2 [ *26 29 2.8 1.0 7
10 1.3 .4 .8 .2 0 42 25 2.2 .8 .7
11 1.6 *.4 .8 .2 0 48 22 1.8 .8 .4
12 1.6 .3 .7 .1 0 50 23 2.1 .6 4
13 o’ .2 .9 1 0 49 18 1.8 .6 4
14 .2 .2 .7 .1 0 80 26 1.5 .4 4
15 .2 .7 .8 1 o 308 27 1.2 4 .3
16 .3 .7 .6 .1 o 535 14 .9 4 .2
17 .3 .6 .5 .1 0 505 33 .7 .3 .1
18 . .6 .5 0 ) 952 33 .6 .3 0
19 .2 .8 .4 0 0 835 27 .7 .3 o
20 .2 .6 .4 [ 4 505 14 .7 .6 4
21 .2 .9 4 0 0 354 7.7 .8 1.0 [
22 .2 .9 .4 0 o 266 7.2 .6 4.0 [
23 .2 .7 .5 0 0 241 6.2 1.2 3.0 [
24 .1 .6 .5 [ 4 251 5.7 1.2 2.1 [
25 .1 .5 .6 0 0 234 5.2 3.2 2.2 0
26 .2 4 .5 0 0 193 4.2 6.7 2.1 0
27 .2 .6 "’ 0 0 168 3.6 6.2 1.6 [+
28 .2 .6 o 0 0 154 2.8 5.2 .8 0
29 "’ .6 .4 0 1 125 2.4 3.6 .6 0
30 .5 .5 .4 0 2 104 2.1 2.4 4 0
31 .7 - .4 0 2 - 2.1 - .6 0
Second- Runeff in
Month footodays | Meximum | Minimum Mean Sore-test
October.......... 17.9 1.6 0.1 0.58 36
November 20.3 1.4 .2 .68 40
December. ., uveiriaieertree s aatriaansennn 19.2 1.0 .4 .62 38
___________________________ P P
Calendar year 1947 ..L- 1,825.6 150 0 5.00 3,620
JANUALY . tevsretttaroaanssraransasnsnnsennns 3.5 .4 [¢] W11 6.9
0 4] 0
5 2 0 2 .9
6,304 952 3 210 12,500
907.2 89 2.1 29.3 1,800
97.2 15 .6 3.24
July................ 36.9 4.0 3 1.19 73
August......... .o 7.4 .7 [} 24 15
September........ eearssans 0 [¢] 0 [} 0
Water year 1947-48 ...vvviernnanenrnsnanns 7,418.6 952 Q 20.3 14,710

Peak discharge (base, 100 sec.-ft.).- Apr. 18 (6 p.m.) 1,220 sec.-ft.
nter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 13 to Apr. 7. Backwater from aquatic growth
0ct. 1 to Nov. 12, July 23 to Aug. 8.
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Sheyenne River at Sheyenne, N. Dak.

Location.- Staff gage, lat. 47°50'20", long. 99°07'30", in NEt sec. 5, T, 150 N., R. 66
W., 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.- 1,980 square miles.

Records avallable.- April 1929 to June 1933, October 1839 to September 1948.

Average discharge.- 10 years (1929-30, 1939-48), 34.1 second-feet.

Extremes.- Maximum discharge during year, 3,840 second-feet Apr. 18, 19 (gage height, 8.51
€et); no flow at times.
1929-33, 1939-48: Maximum discharge, that of Apr. 18, 19, 1948; no flow duri=g
parts of most years.

Remarks.- Records poor. Gage read once daily. Stage-discharge relatlon substantially
affected by wind at times.

Diecharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Peb. Mar. Apr. May June July Aug. Sept.
1 o] 1.7 0.2 0.2 0.1 0.1 d2 448 25 12 1.7
2 © 1.2 .2 .2 .1 .1 d2 381 20 12 1.4
3 .3 1.2 .2 .2 .1 <1 as 287 16 8.5 1.0
4 .1 1.7 .2 2 .1 .1 410 312 39 12 1.0
5 o 1.2 .2 .2 o1 .1 4aes 287 25 8.5 5
[] 0 1.7 .2 4 o1 .1 a40 231 20 8.5 1.0
7 o 1.7 .2 .1 i} o1 aso 176 16 8.5 1.4
8 0 .1 .2 .1 .1 .1 430 144 16 8.5 1.4
9 ] .1 .2 .1 *.1 1 da15 127 16 8.5 1.4,
10 ] .1 *.2 .1 .1 .1 430 127 18 5.1 1.4‘
!
11 0 *0 .2 o1 .1 .1 450 110 18 5.1 1.4
12 1.7 o .2 .1 o1 .1 450 110 12 5.1 1.0
13 .2 [+] .2 .1 o1 .1 @100 103 | 410 5.1 1.0
14 .3 © .2 W1 .1 .1 1,800 110 a9 5.1 1.0
15 .3 ] .2 .1 .1 .1| 41,800 72 8.5 18 1.0
16 .7 ] .2 .1 .1 .1 1,630 72 8.5 14 1.0
17 .7 o .2 o1 o1 .1 1,700 52 8.5 18 1.0
18 .1 .2 .2 .1 W1 .1; 3,840 52 8.5 14 .1
19 .1 .3 .2 .1 .1 .1f 3,840 52 8.5 14 .5
.1 .2 .2 1 .1 .1{ 3,840 72 8.5 14 .1
21 .1 .2 .2 .1 .1 .1 3,460 72 8.5 14 o)
22 .1 .2 .2 .1 .1 .1l 2,120 58 8.5 14 0
23 .1 .1 .2 .1 .1 .1 2,090 58 5.1 14 o
24 -3 .1 -2 .1 .1 .1 1,610 52 5.1 10 [o]
25 .7 0 .2 .1 -1 <1 1,290 39 5.1 6.6 4]
26 3 0 .2 .1 .1 .1 722 39 8.5 1.7 o
27 3 0 .2 .1 .1 .1 665 39 16 1.7 o
28 .3 [+] .2 .1 .1 .1 572 34 20 2.4 0
29 3 .2 .2 .1 .1 .8 549 34 20 3.9 4]
30 .3 .3 .2 .1 - 1.2 501 34 8.5 2.4 [}
31 1.7 - .2 .1 - *2 - 25 - 1.7 0
Second- Ruroff in
Month foot-days | Maximum | Minimum Mean | gcre-teet
October..c.couvirrerrnonns teseaennns IR 9.1 1.7 0 0.29 18
Kovember........ 12.5 1.7 0 .42 25
DOCember. « o tartrssesisccsnsarsnsssnssnnanns 6.2 .2 .2 .20 12
Calendar YeAr 1947 «c.vcececensrcvnsonnnns 8,368.5 800 0 22.9 16,600
JANUBPY .. ovrenn s ctacsaprnneesannnssnraans 3.7 .2 . 12 7.3
2.9 .1 .1 .10 5.8
6.6 .1 .2
32,038 3,840 2 1,068 63,550
3,809 25 123 7,560
412.3 39 5.1 13.7 818
276.9 18 1.7 8.93 549
20.3 1.7 o <65 40
September. ..o iuutiiitiiii ittt o 0 0 o 0
Water Year 1947-48 ...ceevrvrseanencnsanes 36,597.5 3,840 0 100 72,600

Peak discharge (bsse, 100 sec.-ft.[.- Apr. 18, 19, 3,840 sec.-ft.
* Winter discharge measurement made on this day.
d Doubtful gage-height record; discharge computed on basis of weather records and records for

gtations near Harvey and near Cooperstown.
Note. - Stage-discharge relation affected by ice Nov. 11 to Mar. Z21.

911185 0-50-5
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Sheyenne River near Cooperstown, N. Dak.

Location.- Wire-welght gage, lat. 47°26', long. 98°02', in NEiSEf sec. 27, T, 146 N., R.
., at county bridge 5 miles east of Cooperstown, Datum of gage is 1,274.57 feet
above mean sea level, datum of 1929 (Corps of Engineers bench mark).

Records available.- March 1945 to September 1948.
Extremes.- Maximum discharge during year, 5,600 second-feet Apr. 23 (gage height, 18.10
§6t, from floodmark); minimum daily, 1.3 second-feet Sepf. 27 (gage height, 3.52 feet).
1945-48: Maximum discharge, that of Apr. 23, 1948; minimum dally, 1 second-foot
Mar. 1-8; 1847; minimum gage height observed, 3.52 feet Sept. 6, 1945, Sept. 27, 1948.

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

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June Julw Aug. Sept.
1 12 19 14 14 5 8 10| 2,170 108 47 45 7.0
2 14 25 14 14 8 8 8| 1,990 100 45 43 6.2
3 12 26 14 15 5 8 10 | 1,800 95 48 36 5.7
4 10 27 14 15 ¢ 7 50 | 1,610 124 62 -1 5.3
5 9.0 27 *14 15 4 7 150 | 1,450 96 58 34 3.1
8 5.7 24 13 15 4 7 350 | 1,250 89 54 31 3.2
7 4.2 24 13 14 4 7 550 [ 1,060 8¢ 50 28 3.6
8 4.0 *15 13 14 4 6 550 92 78 46 28 2.8
9 7.3 12 12 14 4 6 550 €98 83 41 26 2.6
10 3.6 12 12 14 4 ] 600 558 90 39 56 3.2
11 2.2 12 1z *14 4 6 . 600 482 8¢ 41 31 2.4
12 7.8 11 11 13 4 6 600 413 78 42 28 2.4
13 17 11 11 13 4 6 750 376 72 43 24 2.0
14 12 12 10 12 5 6 900 352 €9 41 22 2.2
15 18 13 10 12z 5 6| 1,200 386 66 37 21 2.1
16 25 14 10 11 5 6| 1,600 416 62 32 52 2.2
17 24 14 10 11 5 *5 | 2,220 408 56 33 66 1.9
18 24 14 10 10 [} 61 2,430 368 52 31 40 1.9
19 34 14 11 10 8 8| 2,240 226 48 28 29 2.4
20 37 14 11 9 6 6| *2,320 311 45 27 26 1.9
21 36 13 11 9 8 6 2,450 272 44 30 23 2.2
22 36 13 1 8 6 6] 4,380 239 47 35 16 2.8
23 35 13 12 8 7 6| 5,130 206 50 43 14 1.5
24 32 13 12 7 7 7 4,640 184 50 50 10 1.6
25 31 12 12 7 7 7| 4,210 168 48 54 1.8 1.5
26 24 12 12 € 7 71 3,760 186 52 52 7.3 1.7
27 2z 12 13 8 8 71 3,260 146 56 86 8.1 1.3
28 21 13 13 5 8 7| 2,890 138 54 81 9.9 1.5
29 18 13 13 5 8 7 2,620 128 52 64 9.6 2.0
20 13 13 5 - *8 2,380 121 48 61 8.7 2.5

31 21 - 14 5 - 12 - 114 - 50 9.0 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-freet

OCLODE . sttt vaiiiaisastttitnnianstriacibanss 578.8 37 2.2 18.7 1,150

November. PR cen 467 27 11 15.6 9z6
Br T N 3785 14 10 12.1 T44
Calendar year 1947 ..covurvsracetanncasaes 24,474.3 1,100 1 67.1 48,550
S S IS o S -

JANUBTY e ternnensasentassaravatsestatranesns 330 15 S 10.6 1 655

February...... 157 8 4 5.4 311

210 12 6 6.8 417

53,408 5,130 s 1,780 105,900

19,178 2,170 114 38,040

2,080 124 44 69.3 4,130

1,451 86 27 46.8 2,880

824.4 68 7.3 26.6 1,640

Seplember. . ....iiiiiiiiiiaiiiiaenreranaens 82.7 7.0 1.3 2,76 164

water year 1947-48 ....coiiernirrannanenes 79,141.9 5,130 1.3 216 157,000

Peak discharge (base, 200 sec.-ft.).- Apr. 23 (1 a.m.) 5,600 sec.-ft.
* Winter scharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 10 to Apr. 16.
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Sheyenne River at Valley City, N. Dak.

Locat%on.- Water- stage recorder and concrete control, lat. 46°54'50",
sec. 28, T. 140 N., R. 58 W., 100 feet downstream from College Dam in Valley
Clty and 15 miles downstream from Baldhill Creek.

55

long. 98°00130",

Drainage area.- 8,360 square miles {includes 3,940 square miles in closed Devils Lake

asinj.

Records gvailable.- Mareh to August 1919, March 1938 to September 1948.
Average discharge.- 10 years (1938-48), 106 second-feet.

Extremes.- Maximum discharge during year, 4,580 second-feet Apr. 28 (gage height, 17.51
€eT); minimum, 0.4 second-foot Dec. .
1919, 1938-48: Maximum discharge, that of Apr. 28, 1948; no flow during several

periods in 1938-41.

24 (gage helght, 2.45 feet)

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

Discharge. in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.0 29 15 12 5.3 7.0 158| 3,270 146 68 72 18
2 6.6 6.6 31 11 5.3 6.6 129 3,020 141 64 60 17
3 14 3.4 33 11 4.9 6.6 200| 2,810 143 70 52 16
4 13 3.7 33 11 4.6 6.1 620 2,650 143 62 46 14
H 9.8 3.0 31 11 4.6 6.1 703| 2,430 138 42 40} 15
6 9.2 1.9 31 *11 4.6 6.1 786 2,210 138 56 43 16
7 6.6 1.9 30 11 4.0 6.6/ 1,160( 1,910 135 64 44 16
8 5.7 36 30 12 3.7 6.6/ 1,570( 1,520 116 62 42 17
9 7.5 49 29 12 4.3 6.1y 1,530 1,210 105 58 44 i8

10 7.5 47 29 12 4.3 6.1] 1,370 989 100 56 s2 16

11 8.6 47 28 11 4.3 6.1} 1,300 807 98 58 58 16

12 12 44 27 9.8 4.3 5.7{ 1,340 661 100 52 64 16

13 8.6 44 24 8.6 4.3 5.7| 1,390 563 98 47 58 16

14 8.6 43 7.0 8.0 4.6 6.6[ 1,510 497 93 44 49 14

1s 9.8 35 2.6 9.2 4.6 7.0 1,850 451 88 52 43 13

16 15 8.0 1.5 8.0 4.9 7.5| 2,420 424 84 49 35 12

17 14 3.7 1.1 6.6 *4.9 7.0| 2,880 426 79 49 38 12

18 17 2.4 .7 6.6 4.9 8.0 2,620 431 81 46 33 8.0

19 19 1.8 .6 6.1 6.1 12 2,540 413 88 42 36 6.6

20 33 1.5 .7 6.1 5.7 19 2,500 396 74 43 50 6.1

21 60 1.8 .6 6.1 4.9 16 2,470 363 79 58 44 5.7

22 60 1.5 .6 5.3 4.6| *21 2,460 340 79 49 36 4.9

—23 62 1.3 .6 5.3 4.6 54 2,470 309 81 40 34 4.6

24 58 1.0 .6 5.7 4.9 68 2,700 283 74 38 30 4.0

25 54 .8 .6 6.1 5.3 52 3,330 253 77 43 28 3.4

26 52 1.2 2.4 5.7 5.3 43 3,980 225 79 44 26 2.4

27 52 4.9 11 4.9 6.1 36 4,490 205 77 49 20 1.6

28 47 12 15 4.9 7.5 68 4,400 189 74 50 19 1.8

29 12 13 16 5.7 7.0] 138 3,900 176 70 66 21 1.5

30 21 13 15 5.3 - 170 3,5%0 167 68 88 20 1.3

31 36 - 13 4.9 - 176 155 - 81 19 -

Second- Runoff in
Month foot-days Maximum Minimum Mean ac-e-feet

MaY.. oo
June. .
July..

August. .
September.

Water year 1947-48 ........00.00n

2,946 146 68 5,840
1,690 88 38 54.5 3,350
1,256 72 19 40.5 2,490
313.9 18 1.3 10.5 823
101,318.2 4,490 .6 277 201,000

eak discharge (base, 200 sec.-ft.}.- Apr. 28 (12:30 p.m.) 4,580 sec.-ft.

¥
¥ Winter disch t mad

scharge measurement made on this day.

Note.- Backwater from aquatic growth Oct. 1 to Jan. 8.

Jan. 9 to Mar. 9.

Stage-discharge relation affected by ice
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Sheyenne River at West Fargo, N. Dak.

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

Drainage area.- 9,460 square miles (includes 3,940 square miles In closed Devils Lake
asing.

Records avallable.- September 1929 to September 1948. March 1902 to June 1907 and March
T Kugust 1910 at site a quarter of a mile upstream.

Average discharge.- 19 years, 124 second-feet.
Extremes.- Maximum discharge during year, 2,650 second-feet May 7 (gage height, 18.46
eet); minimum, 21 second-feet Oct. 5; minimum gage height, 3.00 feet Aug. 14. -
1902-7, 1919, 1929-48: Maximum discharge, 2,800 second-feet Apr. 18, 1947 (gage
helght, 20.53 feet); minimum, 2.0 second-feet Dec. 14, 1936 (gage height, 1.90 feet).

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

Discharge, in second-feet, water year October 1947 to September 1948

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

1 24 86 48 42 30 30 *150 2,330 409 184 122 86

2 24 88 *46 40 30 30 200 | 2,340 384 177 126 83

3 25 88 44 38 30 30 *250 2,350 370 172 127 79

4 24 89 43 36 30 30 400 2,380 384 187 116 75

s 22 89 40 34 30 30 500 2,480 382 162 109 69

6 22 88 36 32 30 31 750 | 2,620 361 160 111 64

7 23 B84 33 *32 30 31 900 2,620 339 154 izz2 59

8 25 75 50 32 30 31| 1,000 2,600 324 1s2 127 56

9 23 *62 39 32 30 31} 1,200 2,580 309 150 122 s6

10 22 56 37 32 30 31} 1,1s0 2,520 292 148 117 54

1 23 64 35 32 30 31| *1,100 2,510 282 147 113 54

iz 24 76 35 32 30 *31| 1,200 2,490 268 140 109 54

13 26 65 35 32 30 31| 1,300} 2,440 259 132 105 54

14 28 42 33 32 30 32| *1,600 | 2,380 249 126 80 58

1s 28 43 50 32 *30 33| 1,830| 2,280 239 128 104 586

16 29 36 38 31 30 34| 1,940 1,99 230 131 108 54

17 28 33 42 31 30 35t 1,950 1,660 222 128 104 50

18 34 32 50 31 30 36| 1,750 1,410 218 126 102 48

19 43 32 59 31 30 37| 1,630 1,120 214 123 104 48

20 42 35 62 31 30 38| 1,620 896 216 123 108 46

21 38 68 63 31 3 39| 1,680 767 220 134 106 44

22 38 88 64 31 3 40] 1,780 700 227 130 104 44

23 38 85 63 31 3 41] 1,940 665 239 148 28 45

24 42 79 61 21 30 *431 2,060 645 239 150 89 46

25 44 70 60 31 30 41} 2,170 621 241 176 85 44

26 44 65 58 30 30 40| 2,240 593 235 188 82 44

27 43 [:33 85 30 30 41| 2,280 562 220 184 78 44

28 12 58 53 30 30 s0| 2,300 527 207 166 76 42

29 44 55 49 30 3D 60| 2,310 496 197 158 80 40

30 64 52 48 30 - ao| 2,320 467 190 149 88 40
31 82 - 44 30 - 110 - 437 - 133 89 -

Second- Runoff in

Month foot-days | Maximum | Minimum Mean | gore-feet

OCEODEr. st iiinitianriseinetiaiaeanaananans 1,058 82 22 34.1 2,100

November. .. . 1,944 89 32 64.8 3,860

December....... Ceteceranenans 1,473 64 33 47.5 2,920

67,923 2,800 22 186 134,800

------- 1,000 42 30 32.3 1,980

30 30 30,0 1,730

1,228 110 30 39.6 2,440

43,500 2,320 150 1,450 86,280

50,476 2,620 437 1,628 100,100

8,166 409 190 272 16,200

4,646 188 123 150 9,220

3,206 127 76 103 6,360

September. ..ot eirnsiirierirainiinararasrais 1,634 86 40 54,5 3,240

Water year 1947-48 ..........c00vunnn ceate 119,201 2,620 22 326 236,400

Peak discharge (base, 200 sec.-ft.).- May 7 (3 s.m.) 2,650 sec.-ft.
inter scharge measurement made on this day.
Note.- Stage-dischsrge relation affected by ice Nov. 21 to Apr. 13 (no gage-height record Jan. 1-
6, Jan. 16 to Feb. 14, Feb. 21 to Mar. 9; discharge computed on basis of weather records and records

for station at Valley City.
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Devils Lake near Devils Lake, N. Dak.

Location.- Temporary staff gage, lat. 48°03'45", long. 98°56'30", in SWi sec. 18, T. 153
., K. 64 W., at Lakewood, on east bank at mouth of Creel Bay and 6 miles southwest of

city of Devils Lake. Creel Bay, which is half a mile wide, is an arm of Devils Lake
and extends 2 miles to the north of the lake. Datum of present gage is 1,400.00 feet
above mean sea level, datum of 19289.

Drainage area.- 3,940 square miles (including lake surface).

Records avallable.- 1867, 1879, 1883, 1887, 1890, 1896 (one gage height for each year;,
and 1901-48 (fragmentary).

Extremes,.- 1867-1948;, Maximum elevation observed, 1,438.40 feet in 1867, present datum;
minimum observed, 1,400.87 freet Oct. 24, 1940.

Remarks.- Elevations of lake determined from temporary gage. To refer elevations ob%ained
duritig perlod 1867 to 1938 to datum of 1929, subtract 0.56 foot.

Elevation, in feet, 1947-48

Oct. 12 1,402.98 July 3 1,405.22 Aug. 31 1,404.65
June 11 1,405.25 Aug. 2 1,404.97 Sept.28  1,404.44

Maple River at Mapleton, N. Dak.

Location.- Wire-weight gage and loose-rock dam, lat. 46°53'20", long. 97°03'20", in NE
% sec. 1, T, 139 N., R. 51 W., 1n Mapleton, 10.5 miles upstream from mouth. Datum
of ﬁ?ge is 886.67 feet above mean sea level, datum of 1929 (Corps of Engineers, bench
mark}.
Drainage area.- 1,480 square miles.
Records avallable.- April 1944 to September 1948.
Extremes.- Maximum discharge observed during year, 1,500 second-feet Apr. 7 (gage height,
T7.28 feet); minimum, 0.2 second-foot Peb. 13 to Mar. 11, Sept. 27-30.~_
1944-48: Maximum discharge, 3,880 second-feet Apr. 14, 1947 (gage height, 18.11
feet); no flow at times in most years. N
Remarks.- Records fair except those for perlods of ice effect or doubtful gage-helght
~record, which are poor. Gage read twice daily.

. Discharge, in second-feet, water year October 1947 tu September 194
Day| Oet. | Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.0 6.4 6.9 4 c.8 0.2" 60 104 15 14 13 4
2 -] 6.4 6.4 4 .7 .2 100 104 13 13 13 4
3 .8 *5.4 6.9 4 .7 .2 300 g2 13 13 13 4
4 .7 6.4 *8.9 4 .6 .2 600 87 28 13 13 4
5 .7 6.4 6.9 4 .5 2 900 89 27 13 12 3
6 W7 6.4 6.9 4 -5 .2 | 1,200 94 28 13 12 3
7 .6 6.4 6.9 *3 .5 .2 | 1,450 87 27 13 12 3
8 .6 6.4 6 3 4 .2 |*1,460 82 26 12 12 3
9 .6 6.4 6 3 4 2 1,400 75 25 12 11 2
10 .5 6.4 6 3 3 .2 | 1,300 70 25 12 11 2
11+ .5 6.0 6 4 .3 .2 | 1,100 66 24 12 11 2
12 <7 6.4 6 4 .3 .3 *847 62 23 12 11 2
13 .6 6.4 6 3 .2 4 695 60 22 13 10 1
14 <7 6.0 S 3 .2 .5 577 53 20 13 10 1
15 .6 6.4 5 3 *.2 .6 548 54 20 14 10 1
18 .7 6.4 8 3 -2 7 369 51 18 15 9 1
17 .7 6.0 s 3 .2 -8 352 42 16 15 9 .8
18 1.0 6.4 s 2 .2 .9 314 33 16 14 9 -8
19 1.8 6.4 5 2 .2 1 279 30 18 14 8 .8
20 2.2 6.4 8 2 “2 1 238 28 18 14 8 +6
21 3.2 6.9 5 2 .2 1 202 23 18 18 8 .6
22 3.4 6.9 S 2 -2 *2 184 22 18 18 7 -6
23 4.1 6.4 S 2 -2 1 179 22 17 18 7 .4
24 4.8 6.9 k) 2 .2 1 165 22 16 16 7 .4
25 4.4 o 6.9 S 1 .2 .8 143 22 16 15 6 4
26 4.8 6.4 S5 1 .2 2 125 22 18 14 ] 4
27 5.6 6.9 13 1 .2 10 123 22 16 13 6 .2
28 6.4 6.9 S 1 2 20 108 22 15 12 5 .2
29 6.9 6.4 k) 1 .2 40 106 20 15 12 S .2
30 6.9 6.9 5 1 - 50 104 18 15 14 S| .2
31 6.9 - S5 1 - 60 - 15 - 14 4.4 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
OCtOber. sttt ieniiiiiioinaii e rtocaaraaranne 73.8 6.9 0.5 2.38 146
November. . 194.3 6.9 6.0 6.48 385
DECeMDEr. .t v viiviinnranersarosarnsiaasnnnaas 173.8 6.9 5 5.61 345
Calendar year 1947.......................| 45,076.7| 3,820 | 0 | 125 | €s,410
______ Y SRR DU [ S
PL IS o S 80 4 1 2.6 159
9.4 .8 .2 .32 19
196.2 60 .2 6.33 389
15,526 1,480 60 518 1,800
1,591 1 15 51.3 3,180
584 28 13 19.5 1,160
428 18 12 13.8 849
ugus 283.4 13 4.4 9.14 562
September. .. ... ittt iecaiiersireanean 46.8 4 .2 1.55 92
Water year 1847-48 ... . ......0ica0inannnas 19,186.5 1,460 2 52.4 38,070

Peak discharge !base, 200 sec.-rt.).- Apr. 7 (9 a.m.) 1,500 sec.-ft.
nter discharge measurement made on this day.
Note.- Stage-discharge relatlon affected by ice Dec. 8 to Apr. 11. Doubtful gage-height record

Aug. 4 to Sept. 30; discharge computed on basls of 3 discharge.measurements, weather records, and
records for Sheyenne River at West Fargo and Rush River at Amenia.
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Rush River at Amenia, N. Dak.

Location.- Wire-weight gage, lat. 47°00140", long. 97°13'10", on line between secs. 23
and 24, T. 141 N., R. 52 W., on bridge on State Highway 18, 0.4 mile north of Amenia.
Prior to Sept. 7, 1947, staff gage 150 feet downstream at same datur.

Records availlable.- July 1946 to September 1948.

Extremes.- Meximum daily discharge during year, 520 second-feet Apr. 11, 12; maximum
gagehﬁejght observed, 10.20 feet Apr. 8 (backwater from ice); no flow during several
months.

1946-48: Maximum discharge, 1,280 second-feet Apr. 14, 1947; maximum gage height,
that of Apr. 8, 1948; no flow during several months in each year.

Remarks.- Records good except those fop periods of indefinite stage-discharge relation,
oF shifting control, which are poor.

Discharge,. in second-feet, water year October 1947 to September1948

Day| oOct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o] 0.1 0.1 0.1 1 8.6 1.1 0.7 0.2
2 [} .1 1 -1 1 13 1.1 .5 .
3 0 *.1 .1 .1 1 10 1.1 .4 W1
4 [ .1 *.1 .1 2 8.8 3.6 -4 -1
5 o .1 -1 .1 2 9.6 2.6 4 .1
] 2] .1 .1 *1 2 9.2 2.0 .3 .1
7 o] .1 .1 .1 5 8.3 2.7 .5 .1
8 Q <1 .1 .1 10 6.9 4.0 .2 .1
9 ] .1 .1 +1 100 6.3 2.9 .2 .1
10 o .1 .1 .1 350 5.8 2.5 .1 .1
11 0 .l <1 .1 *520 5.7 1.9 .2 .1
12 (o] -1 <1 .1 520 5.4 1.6 .2 .1
13 o] .1 .1 .1 500 5.3 1.6 .2 .2
14 0 W1 .1 .1 *425 5.0 1.2 .2 .2
15 0 .1 .1 .1 330 4.7 .7 .1 .2
16 ] .1 .1 .1 *284 6.8 .6 .1 ol
17 0 .1 .1 .1 216 8.6 -6 .1 .1
18 [s] .1 .1 .1 180 5.8 .5 .1 .1
19 e .1 W1 .1 161 6.8 .3 W1 .1
20 [\] .1 W1 1 131 4.5 .8 Y 1
21 .1 .1 .1 .1 84 4.4 .8 1.3 .1
e2 1 .1 .1 <1 52 3.6 .9 1.6 .1
23 .1 .1 .1 .1 27 3.1 1.2 1.0 .1
24 .1 .1 .1 1 41 2.4 1.1 1.0 .1
25 .1 -1 .1 L1 60 3.2 1.1 1.3 .1
26 1 a1 .1 1 4| 3] 1.4 1.5 1
27 .1 <1 .1 .1 31 1.8 1.4 1.0 .1
28 Jd .1 ol .1 19 1.8 1.4 o7 .1
29 .1 W1 .1 .1 13 1.8 1.2 7 .1
30 .1 .1 1 .1 10 l.2 l.0 -4 .1
31 <1 - .1 .1 - 1.3 - .3 o
| Second- Runoff in
Month. foot-days Maximum Minimum Mean acre-feet
1.1 0.1 V] 0.04 2.2
3.0 6.0
December............ 7.9
Calendar yearl94? ..............oeeeeiess —FS-.EB“-
JBDUATT . .o evvrrvreenncreesssasrstanssansnay TTeaTT
[v]
8,200
338
Cevseee 89
JUlY.veennnnaconn 31
August....coieane 6.9
SepPtember. .o it iiiiiriiii ittty 0
Water year 1947-48 ......ecviveriinoneaanas 4,382.1 520 (4] 1z2.0 8,690

#* Winter discharge measurement made on this day.

Note.- Stage-discharge relation indefinite Oct. 1 to Dec. 2; discharge computed on basis of 2 dis-
charge measurements, observatlon of no flow, weather records, and records for Maple River at Maple-
;on. Stage-discharge affected by 1ce Dec. % to Apr. 15, Shifting-control method used June 25 to

ept. 30.
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Buffalo River near Hawley, Minn.

Location,- Chain gage, lat. 46°51'15", long. 96°19'20", in NE&SEL, sec. 14, T. 139 N., R.
., on bridge on State aid road 7, 1.4 miles south of Hawley.

Drainage area.- 322 square miles.
Records available.- March 1945 to September 1948.

Extremes.- Maximum daily discharge during year, 280 second-feet Apr. 12, 13; maximum gage
observed, 8.14 feet Apr. 1 (backwater from ice); minimum discharge, 11 second-
feet Sept. 17, 18 (gage height, 2.98 feet).
1945-48: Maximum discharge observed, 878 second-feet Apr. 13, 14, 1947; max’'mum
gage height observed, 9.44 feet Mar. 16, 18, 1945; minimum discharge observed, 6.8
second-feet July 28, 1945 (gage height, 2.85 feeti.

Remarks.- Records fair except those for perlods of doubtful or no gage-height record,
WRICh are poor.

Discharge, in second-feet, water year October 1947 to September 1948

Dayi{ Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug.” Sept.
1 28 25 22 20 14 17 *169 9s 32 48 28 18
2 28 25 22 20 14 17 180 80 32 45 26 al?
3 28 25 22 20 17 180 85 32 42 26 18
4 28 25 22 20 17 130 80 80 34 24 1s
5 28 25 *22 20 13 18 *191 15 70 28 23 - 15
6 28 25 22 20 18 200 75 80 26 22 15
1 27 25 22 20 18 220 % 80 23 21 14
8 26 25 22 *20 18 220 75 70 22 19 15
9 26 25 22 20 18 240 65 60 22 17 14
10 26 25 22 20 12 18 242 80 53 20 20 15
11 26 23 22 20 *17 260 60 50 22 20 15
12 26 23 22 19 *1z 17 280 S5 S0 25 17 14
13 25 23 22 18 12 17 280 S6 50 25 19 15
14 24 23 2z 18 12 17 240 55 48 22 17 13
15 23 23 21 18 12 17 220 60 48 18 20 12
186 22 23 21 18 13 17 191 65 42 22 2l alz
1T 22 23 21 13 17 191 65 42 23 36 11
18 ez 23 2l 13 17 199 61 42 22 34 12
19 22 23 21 13 *17 180 61 42 22 28 14
20 22 23 21 16 13 18 160 56 44 22 26 14
21 22 23 21 13 20 140 S3 46 22 24 23
22 22 22 21 13 24 127 48 50 24 22 18
23 25 22 21 15 *28 120 48 S6 23 19 18
24 25 22 21 15 36 120 42 S6 21 19 16
25 25 22 21 \ 15 1s 44 113 39 56 26 19 1¢
26 25 22 21 15 50 120 39 S3 22 19 12
27 25 a2z &0 15 60 113 37 53 23 2s 13
28 25 2z 20 16 75 100 34 50 26 21 al3
29 25 22 20 14 17 100 100 34 50 25 az2o al3
30 2s 22 20 - 120 100 32 48 34 18 13
31 2s - 20 - 150 - 32 - 30 17 -
Second- Runoff in
Month foot-days Maximum Minimum Mean ace-feet
October. . 776 28 22 25.0 1,540
November. 701 2s 22 23.4 1,390
Decenmber. .. “rrsvaneens vesunenan . 660 22 20 21.5 1,310
B P LR T R R T T F NI 1,545 80 32 51.5 3,060
JUlYreeoaonaeresnecoanctasescnnsonvaness 809 48 18 26.1 1,600
AugUBt. . ciiennannne 687 38 17 2z.2 1,360
September.....ociieirtiiisirsisrasiinionenans 439 23 11 14.6 an
Water year 1947-48 .(.....ci0ttiticecnnnans 14,790 280 11 40.4 29,320

* Winter diacherge meaaurement made on this day.

a No gage-height record; discharge interpolated.

Note.- Doubtful or no gage-height record Oct. 11 to Apr. &, Apr. 11-15, 17, 19-21, Apr. 23 to
May 12, May 14-17, June 3-9, 11-21; discharge computed on basis of records for Buffalo River near
Dilworth (stage-diacharge relation affected by ice during most of winter period).
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Buffalo River near Dilworth, Minn.

Locatlon.- Water-stage recorder, lat. 46°57'40", long. 96°39'40", in SWiSEL, sec. 6, T.
TAUX., R. 47 W,, 6 miles north of U. S. Highway 10, 8 miles northeast of Dilworth, and
9 miles downstream from South Branch.

Drainage area.- 1,040 square miles.
Records available.- March 1931 to Septémber 1948.
Average discharge.- 13 years {1935-48), 102 second-feet.
Extremes.- Maximum daily discharge during year, 1,250 second-feet Apr. 8; maximum gage
, about 16,0 feet Apr. 2 or 3; minimum daily discharge, 12 secoad-feet Sept. 30;

minimum gage height, 1.49 feet Sept. 19 (backwater from debris),
1931-48: Maximum discharge, 4,530 second-feet Apr. 2, 1943; no flow at times in

Remarks. - Recgrgs good except those for perlods of ice effect or backwater from debris,
Ch are falr,

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Peb. Mar. Apr. May June July Aug. Sept.
1 26 30 24 19 18} *1,000 192 36 57 40 19
2 28 30 24 19 18| 1,000 178 35 59 37 17
3 26 30 24 19 i8] 1,100 166 3¢ 59 35 16
4 26 28 24 19 18} 1,100 160 48 57 34 1s
s 26 30 *2¢ 19 18| *1,200 145 55 48 30 15
8 26 30 24 18 18 19 1,200 142 65 40 25 18
1 26 28 24 18 18t 1,200 151 77 39 22 15
8 26 28 24 18 18} 1,250 145 81 35 21 15
9 26 28 2¢ *181(l_ 18| 1,070 130 81 37 20 15

10 28 26 2¢ 18 18 950 118 83 32 20 15

11 28 26 24 18 *17 338 108 20 29 2l 15

12 20 24 24 1 720 100 88 29 19 16

13 28 24 24 17 *16 626 96 79 23 19 15

14 28 24 24 1 16 568 90 73 28 21 15

15 28 2¢ 24 17 17 N 515 83 65 30 24 15

7

18 26 24 22 17 17 475 83 59 30 19 15

17 26 24 22 16 is 418 86 53 24 20 14

18 26 24 ae 16 17 373 3 51 a7 2z 13

19 26 24 22 16 16 *17 320 90 850 27 24 13

20 26 24 22 16 15 18 304 86 48 27 23 13

21 26 24 22 16 15 18 296 8l 48 30 24 14

22 26 24 22 16 16 19 272 75 850 29 23 15

23 28 24 22 18 18 *zo 272 69 53 27 21 15

24 26 24 22 18 2z 234 63 58 28 20 14

25 26 24 22 16 2¢ 220 59 69 29 19 14

26 28 24 22 16 30 213 53 75 29 19 14

27 30 24 22 16 16 34 206 48 69 33 a2 14

28 30 24 20 17 65 206 46 87 28 ez 13

29 30 24 20 17 110 199 44 63 30 21 13

30 24 19 - 180 199 42 59 36 23 12

31 30 - 19 - 500 - 32 - 40 21 -

"
Seoond~ Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October......... 1,670
1,530

Deeember. 1,390
Calendar year 162 { 117,500

January. 17.0 1,050

e 16.2 930

March 44, 2,730

April 618 36,780

May.. 98.7 6,070

June. 62,1 3,700

July... 34.7 2,130

August. ... 23.6 1,450

September....... 14.6 871
Water year 1947-48 .....iii.iieciiinancnannis 30,396 1,250 12 83.0 60,300

* Winter discharge measurement made on thia day.

Note.~ Stage-discharge relation affected by ice Nov. 7 to Apr. 7 {no gage-helght record Jan. 24 to
Peb. 1¢, Mar. 12-18, Apr. 2, 3; discharge interpolated). Backwater from debris Oct. 1 to Nov. 6,
Aug. 30 to Sept. 30.
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South Branch Buffaloc River at Sabin, Minn.

Location.- Chain gage, lat. 46°46'20", long. 96°37'40", in SWSWd sec. 9, T. 138 N., R. 47
., at highway bridge 1 mile east of Sabin and a quarter of a mile downstream from
Whiskey Creek. Prior to Aug. 17, 1948, at site 1 mile downstream:
Drainage area.- 522 square miles (524 square miles prior to Aug. 17, 1948).

Records available,- March 1945 to September 1948.

Extremes.- Maximum daily discharge during year, 700 second-feet Apr. 3-5; maximum gege
heIght, 15.00 feet Mar. 29, from graph of observed readings (backwater from ice); no
flow on many days.

1945-48;: Maximum discharge observed, 1,480 second-feet Mar. 18, 1945 (gage height,
14.69 feet); no flow on many days in 1945-46, 1948,

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

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.6 7.5 0.2 [} *#650 58 2.5 11 g.5
2 2.6 7.5 .1 [ 650 54 2.1 9.0 4
k3 2.7 7.5 .1 [+] 700 51 2.4 12 3.6 4
4 3.2 7.3 .1 [} 700 47 4.1 10 .4
5 4.2 6.9 *0 o *700 44 3.1 9.0 4
6 4.9 8.3 0 [} 670 42 5.0 8.0 .2
7 6.3 5.7 [¢] <] 590 42 6.5 7.0 .2
8 8.7 5.2 0 (*) 0 476 40 8.0 5.8 2.8 W1
9 7.1 4.6 0 [+] 370 36 9.5 5.2 .1
10 7.3 3.4 o] 0 314 32 8.8 4.8 .2
11 7.3 2.8 o] *0 278 27 8.6 4.3 .2
12 7.6 2.8 0 [} 238 24 9.0 3.6 .1
13 7.9 2.4 ] (*) 0 196 21 9.0 3.0 .2
14 7.9 2.2 0 0 166| 16 8.8 2.6 2.2 .4
15 7.7 2.0 Q [+] 142 i8 8.4 2.3 2
186 7.5 1.9 o] [} 118 18 8.0 2.2 .2
17 7.3 1.8 ] [} 102 14 7.7 2.0 1.8 .2
18 7.3 1.8 [o] [} 92 14 7.2 1.8 1.8 .2
19 7.1 1.6 [o] *0 77 13 6.8 2.0 1.4 .4
20 6.9 1.5 0 [+] 72 12 5.5 2.0 1.2 .5
21 6.3 1.4 4] [} 84 10 6.2 1.0 .6
22 6.1 1.0 0] [¢] 58 9.0 5.7 .8 .6
23 5.9 .8 0 *Q . 54 8.0 5.5 1.8 .6 .6
24 5.6 N 4] 4.0 52 7.0 8.2 .6 .6
25 5.4 4 o 8.0 54 6.0 8.2 .6 .6
26 5.6 ] [+] 12 58 5.5 26 .5 .6
27 5.9 .3 [+} 40 67 5.0 25 2.5 .9 .8
28 8.3 3 [} 120 77 4.5 21 .6 1.4
29 6.7 .2 0 420 86 4.0 17 3.5 8 1.6
30 6.9 .2 [+] - 550 684 3.4 14 3.5 .5 1.8
31 7.3 - [+] - 600 - 3.0 - 5.0 .5 -
Second- Ruroff in
Month foot-days Maximum | Minimum Mean acre-feet
.e 190.1 7.9 2.8 6.13 377
. 88.0 7.5 .2 2.93 175
December, .. .coviieicianirarasssrsrransonensesl .5 .2 o .02 1.0
Calendar year1947 .......................] 19,250.5| 1,230 | 0 "_J' "7 T e, 180
January. N T N o T T T
February o Q 0 [} 4]
March..... . 1,754.0 600 0 56.6 3,480
Apral..... 7,913 700 52 264 15,700
May..... 688.4 58 3.0 22.2 1,370
June 266.8 26 2.1 8.89 529
July 135.9 12 - 4.38 270
August. . . 58.4 - .5 1.88 116
September......... . . 14.7 1.8 .1 .49 29
Water yelr 1947-48 ......c0ciuiinnnenanonny 11,109.8 700 Q 30.4 22,050
* Winter discharge measurement or observation of no flow made on this day.

Note.- No gage-height record Oct. 5, 12, 19, 26, Nov. 2, 9, 11, 16, 21, Nov. 23 to Dec. 4, Mar. 24,
2s, 27, Apr. 29, 30, May 3-8, 10-12, 14-16, 18, 19, 21-25, May 27 to June 1, June 3, 6-9, 12-22, 24,
26-28, June 30 to July 7, 9-14, 16-19, July 21 to Aug. 16; discharge computed on basis of records for
Buffalo River near Hawley. Stage-discharge relation affected by ice Nov. 10, 12-15, 17-20, 22,

Dec. 5, Jan. 8, Feb. 13, Mar. 26 to Apr. 5.
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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.,
TTR. 4% W., three-quarters of a mile northeast of village of Twin Valley and 7 miles
downstream from Marsh Creek.

Drainage area.- 888 square miles.

Records available.- July 1930 to September 1948, June 1909 to September 1917 at site a
quarter of a mile downstream.

Average discharge.— 25 years (1910-17, 1930-48), 143 second-feet.

XLremes .- Maximum discharge during year, S16 second-feet Apr. 9; maximum gage height,
N 'eet Apr. 5 (backwater from ice); minimum discharge, 3.4 second-f:et Sept. 14
(gage height, 0.81 foot).
1909-17, 1930-48: Maximum discharge, 9,200 second-feet July 22, 1979 (gage heigl
20.0 feet, site and datum then in use), from rating curve extended above 3,300 seco
feet; minimum, 0.5 second-foot Nov. 4, 1939 {gage helght, 0.74 foot).

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

Revisions (water year).- W 955: 1941.

Rating table, water year 1947;48, except periocda of 1ce effect
(gage height, in feet, and discharge, in aecond-!‘eet)

ht ,
nd-

Oct. 1 to Apr. 7 Apr. 8 to Sept. 30
1.1 18 2.3 145 0.8 3.2 1.9 L2
1.3 30 3.0 272 .9 5.8 2.4 180
1.5 48 4.0 484 1.1 14 3.0 272
1.8 79 5.1 771 1.3 27 4.0 484
1.5 46 5.4 858
Discharge, in aecond-feet, water year October 1947 to September 1948
Day| Qct. Nov. Dec, Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 91 71 80 55 40 26 *320 508 127 114 47 21
2 86 71 60 55 38 26 360 496 124 12 54 13
3 81 76 60 60 34 26 400 496 131 109 48 14
4 92 71 €0 60 34 26 550 496 175 105 40 14
5 85 72 60 60 32 26 600 484 167 107 37 12
6 87 75 60 80 30 28 650 472 187 103 37 7.6
7 83 79 *55 60 30 28 750 480 151 95 37 12
8 81 71 55 65 28 28 800 437 146 Y 35 6.4
9 8l 56 55 80 26 28 858 404 145 96 36 17
10 77 55 55 *60 24 24 716 384 130 €7 45 13
11 85 S5 55 60 24 24 800 373 117 €S 41 13
12 91 S5 55 €0 26 26 743 362 113 €6 44 12
13 103 60 55 55 26 28 771 342 103 €4 46 5.8
14 95 60 55 55 26 30 716 322 98 79 46 10
15 91 65 60 58 *26 30 850 312 92 76 37 11
16 89 65 S5 50 26 34 637 312 86 79 36 10
17 81 85 S5 50 28 *36 824 312 84 79 38 7.8
18 81 65 55 48 28 38 824 282 84 75 45 9.2
19 79 €S 55 46 2¢ 40 624 262 75 77 33 10
20 85 6S 55 44 24 42 S85 250 77 70 32 7.6
21 77 85 60 44 22 46 s72 244 85 70 32 14
22 71 60 60 44 22 48 546 234 86 €9 27 8.0
23 71 60 55 42 24 50 533 208 114 €4 13 6.8
2¢ 78 60 55 42 24 60 533 195 118 €1 30 6.0
25 78 80 55 40 24 *70 533 181 127 £9 27 6.4
26 72 80 55 40 26 80 546 170 118 €n 25 S.4
27 81 60 55 40 26 80 546 162 104 €8 24 6.8
28 80 60 S5 38 28 130 548 15¢ 107 €6 22 8.8
29 75 60 55 38 26 200 533 148 107 £& 26 9.4
30 79 60 S5 38 - 240 520 135 107 58 10 28"
31 75 - 55 38 - 280 - 130 - 49 20 -
Second- ) Runoff in
Month foot-days Maximum | Minimum Mean scre-feet
2,562 103 71 82.6 5,080
1,922 79 S5 64.1 3,810
DECEMDer. .. viariericettnrenttoanestiasannsan 1,750 80 55 56.5 3,470
R M —— —————— [
Calendar ye&r 1947 .....civiuvavcnarsnnans 109,872 2,450 20 301 2}7,900
JBNUATY. .o euivvsenererenneriuoninveneaenses 1,562 | 85| 38 | 80.4]| 3,100
792 40 22 27.3 1,570
1,886 280 24 60.8 3,740
18,186 858 320 606 38,070
9,725 508 130 314 18,290
5,451 175 75 115 6,840
2,486 114 49 79.8 4,890
1,076 54 10 3¢.7 2,130
3216 26 5.4 10.7 638
Water year 1947-48 . fireerseciaenes 45,6934 858 5.4 12s 90,830

* Winter dlscharge measurement made on this day.
Note.- Stage-discharge affected by ice Nov. 10 to Apr. 7.
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Wild Rice River at Hendrum, Minn.

Location.- Chain gage, lat. 47°16'05", long. 96°47'50", in SE} sec. 19, T. 144 N., R. 48
W., @t highway bridge half a mile east of Hendrum and 4 miles upstream from mouth.

Drainage area.- 1,600 square miles.
Records avallable.- March 1944 to September 1948.

Extremes.- Maximum daily discharge during year, 2,200 second-feet Apr. 8; maximum gage
T helght observed, 20.13 feet Apr. 8 (hackwater from Red River of the North); no flow
« Sept. 13, 17-22, 27-30.
1944-48: Maximum daily discharge, 4,200 second-feet Apr. 15, 16, 1947; maxirum
gage height ohserved, 27.70 feet Apr. 15, 1947; no flow Sept. 13, 17-22, 27-30, 1948,

Remarks.- Records good except those for periods of ice effect, backwater from Red Fiver,
or nio gage-height record, which are fair. Gage read once daily.

’
Discharge, in second-feet, water year October 1947 to September 1948

bay| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 12 14 7.5 4.6 3.2 4.2 *12 240 43 28 14 0.8
2 12 13 7.5 4.5 3.0 4.2 150 240 43 28 9.4 5
3 13 14 7.5 4.4 3.0 4.0 280 220 40 34 7.0 3
4 14 13 7.5 4.4 3.0 4.0 5! 220 50 34 6.0 .2
5 12 12 7.5 4.8 3.0 3.8 1,200 220 50 32 4.2 .3
6 13 1 *7.5 4.8 3.0 3.8 1,700 220 67 26 3.8 .5
7 14 10 7.0 5.0 2.8 3.6 1,900 220 67 24 3.0 .3
8 15 11 7.0 5.0 2.8 3.0 2,200 200 56 24 2.6 .2
9 16 10 7.0 5.0 2.8 2.2 2,000 200 53 21 2.2 .2
10 15 9,5 7.0 *5.0 2.8 1.6 2,000 200 50 20 1.6 .2
11 14 9.5 7.0 5.0 2.8 1.5 1,900 200 48 19 1.3 .1
12 13 8.0 7.0 5.0 3.0 1.5 1,800 190 43 20 1.1 .1
13 12 8.5 7.0 4.8 3.0 1.6 1,600 180 34 21 2.2 Q
14 12 8.5 7.0 4.4 *3.2 1.6 1,300 180 30 17 4.7 .1
15 15 8.5 6.8 4.2 3.2 1.7 900 170 28 18 4.2 .2
1e 16 8.8 6.5 4.0 3.4 1.8 750 170 24 16 3.4 .1
17 16 8.0 8.5 3.8 3.6 *1.8 600 160 23 17 4.7 0
18 17 9.5 6.5 3.8 3.8 2.0 500 160 24 15 5.6 [
19 15 9.5 6.5 3.8 4.0 2.0 460 160 21 15 7.0 [+]
20 14 9.2 6.5 3.8 3.8 2.2 400 141 22 16 6.0 0
21 ‘13 9.0 6.5 3.6 3.6 2.2 380 125 24 18 4.0 0
22 12 8.0 6.5 3.6 3.4 2.6 340 117 28 15 4.2 Q
23 11 8.8 6.2 3.4 3.4 2.8 320 117 30 16 2.6 .5
24 12 8.5 6.0 3.4 3.8 2.8 300 103 32 11 1.8 .6
25 11 8.5 6.0 3.4 4.0 *3.0 300 96 40 12 1.4 .2
26 11 8.0 6.0 3.4 4.2 3.8 280 73 43 8.9 1.8 .1
27 12 8.0 6.0 3.2 4.4 4.2 260 73 43 7.0 3.0 o]
28 12 8.0 6.0 3.2 4.4 5.0 260 70 40 6.5 3.4 [}
29 12 8.0 5.8 3.2 4.2 6.0 240 70 36 7.7 2.8 Q
30 13 7.5 5.5 3.2 - 7.5 240 67 30 11 1.8 ]
31 13 - 5.0 3.2 - 8.5 - 50 - 13 .9 -
Second- Runoff in
Month foot-days | Maximum | Minimum Mean | 5cre-feet
October......... 412 17 11 13.3 a17
November...... 290.8 14 7.5 9.68 577
DeCember. .. cccntirarnsrrsanssscrsnansnsnsosny 205.8 7.5 5.0 6.64 408
Calendar year 1847 ......cvneecsvsescssses 109,304.5 4,200 .7 299 216,800
5.0 3.2 4.09 251
4.4 2.8 3.40 196
March.....ocevnees 8.5 1.5 3.24 189
APTil..cuianeonn 2,200 12 837 49,830
May... 240 50 157 9,620
687 21 38.7 2,300
34 6.5 18.4 1,130
.. 14 .9 3.83 241
SepPtember. ... ooiiiiiieiiirrtetttiiisrieannann 5.5 .8 o .18 n
Water year 1947-48 .....cietneninancnninnns 33,068.7 2,200 [} 80.4 65,580

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 10 to Apr. 5 (no gage-height record Nov. 14-
23" and other scattered days in December and January). Backwater from Red River of the North Apr. 6
to May 19.
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South Branch Wild Rice River near Borup, Minn.

Location.- Chaln gage, lat. 47°11'40", long. 96°34'40", in NW} sec. 24, T. 143 N., R. 47
., at highway bridge half 3 mile downstream from channel fork, 3% miles upstream
from Wild Rice River, and 37 miles northwest of Borup.

Drainage area.- 254 square miles.
Records available.- March 1944 to September 1948.
Extremes.~ Maximum daily discharge during year, 500 second-feet Apr. 5; maximum gage
heIght observed, 12.73 feet Apr. 2 (backwater from ice); minimum discharge observed, 0.1
second-foot Sept. 6, 17-20.
1944-48: Maximum discharge observed, 1,110 second-feet Apr. 13, 1917; no flow
Apr. 1, 1944.

Remarks .- Records good except those for period of ice effect, backwater f-om debris, or
Shifting control, which are fair. Gage read twice daily.

Discharge, in second-feet, water year October 1947 to September 1948

Day! Oct. Nov. Dec. Jan. Peb. Mar. | Apr. May June July Aug. Sept.
1 2.6 6.9 4.0 1.7 0.3 0.2 50 27 5.0 10 2.0 0.4
2 3.1 6.4 3.8 1.3 3 .2 200 26 4.1 9.3 1.7 .3
3 3.2 6.1 3.8 1.1 .3 .2 300 28 3.8 8.0 1.2 .3
4 4.0 6.9 3.8 1.1 .3 .2 380 28 12 6.6 .9 .2
5 4.7 7.2 3.6 1.1 .3 .2 500 25 10 57 1.0 .2

|
6 4.2 7.1 *3.4 1.0 .3 .2 440 23 6.5 4.2 .7 .1
7 4.4 6.9 3.4 1.0 .3 .2 340 20 8.5 3.5 .9 2
8 4.5 5.5 3.4 1.0 W3 .2 *220 19 8.8 2.8 .9 .2
9 4.5 6.5 3.2 *.9 .3 .2 220 17 7.6 2.1 1.1 .2

10 4.2 6.0 3.0 .9 .3 .2 240 15 6.8 2.2 2.1 .2

11 4.5 6.5 3.0 .8 .3 .2 238 14 6.3 2.4 3.3 .2

12 5.8 6.5 3.0 .8 .3 .2 218 14 5.7 2.5 2.2 .2

13 5.2 6.5 3.2 .8 .3 .2 199 12 5.0 2.9 1.7 .2

14 5.2 6.0 3.4 .8 .3 .3 160 12 4.9 2.1 1.5 .2
15 5.6 6.5 3.2 .8 .3 .3 180 14 3.8 1.6 1.6 .3

16 5.3 6.5 3.2 .7 *.3 .3 147 15 3.8 1.9 2.1 .2

17 5.8 6.5 3.0 NG .2 .4 134 15 3.6 2.0 3.9 .1

18 6.6 6.5 3.0 .7 .2 *.5 140 15 4.4 2.0 3.6 .1
19 6.4 6.5 3.0 .7 .2 .7 121 14 4.1 1.6 2.4 .1
20 6.4 6.5 3.0 .7 .2 .9 98 13 4.1 1.5 1.7 -1
21 6.1 6.0 3.2 .68 .2 1.1 20 13 4.2 2.8 1.1 .2
22 5.5 6.0 3.2 .6 .2 1.3 78 12 6.3 2.3 .8 .2
23 5.6 5.5 3.0 .5 .2 2.8 78 11 9.6 2.0 .7 .3
24 6.3 5.5 3.0 .5 .2 5.0 78 9.8 10 1.6 .5 .3
25 6.4 5.0 3.0 .5 .2 8.0 78 2.0 10 2.5 .3 .3
26 5.8 4.8 3.0 .5 .2 17 62 8.1 10 2.2 .3 .8
27 5.5 4.8 3.0 .4 .2 20 58 7.3 9.5 2.0 .3 3

28 6.3 4.6 2.8 -4 .2 22 46 6.8 8.5 1.9 .7 .2

29 5.8 4.2 2.4 .4 -2 28 38 6.1 8.8 2.2 .7 3
30 6.4 4.0 2.2 .4 - 34 28 5.5 10 4.7 .7 .2

31 6.4 - 1.8 .3 - 38 - 5.0 - 3.1 .7 -

Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet

OCtODer. v i eiviiestsnernerasstnnsisenaseannas 162.1 6.6 2.8 5.23 332

November...,....... 180.2 7.2 4.0 6.01 357

December. ... .couvunacas . 97.1 4.0 1.9 3.13 193
Calendar year 1947 ......covuvnnvsnansanses 17,082.3 1,090 .1 46.8 33,880 °

JBNUBTY . vvevasavsssvssarssrsnas 23,7 1.7 .3 .76 47

February serscareaas cesnas 7.4 .3 .2 .26 15

March. 183.2 38 .2 5.91 263

April 5,137 500 28 171 10,180

May. 459.6 28 5.0 14.8

June 206.4 12 3.6 €.88 409

July. 102.2 10 1.5 3.30 203

August. .. vssensanane 43.2 3.9 .3 1.39 86

September............ 6.8 .5 .1 .23 13
Water year 1947-48 .......eviiiiiiieaanann | 6,608.9 500 .1 18.1 13,120

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected hy ice Nov. 9 to Apr. 10. Backwater f-om debris Oct. 1
to Nov. 8. Shifting control used Apr. 10-29.
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Goose River near Portland, N. Dak.

Location.- Chain gage, lat. 47°33', long, 97°28', on line between secs. 12 and 13, T.
1Z7 N., R. 54 W., at highway brldge 6; mlles northwest of Portland. Datum of gage
is 978.76 feet above mean sea level, datum of 1929.

Drainage area.- 544 square miles.

Records available.- October 1939 to September 1948.

Extremes.- Maximum discharge during year, 4,700 second-feet Apr. 21 (gage height, 21.30
eet); no flow during several months.

1939-48: Maximum discharge, that of Apr. 21, 1948; no flow during several months

in each year.

Remarks.- Records good except those for periods of backwater from debris or no gage-
eight record, which are fair. Gage read once daily.

Discharge, in second-feet, water year October 1947 to September 1948

bay| oOct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 0 200 16 5.7 5.0
2 [¢) 162 13 5.7 5.0
3 (e} 136 11 6.5 4.0
4 0- 117 12 31 3.8
5 *0 105 11 9.4 3.5
6 0 103 10 7.2 3.2
1 220 108 8.9 8.3 3.5 -
8 *b40 97 8.3 5.2 3.5
] as0 85 6.0 4.2 4.0
10 a60 72 6.2 3.4 8.0
11 a70 64 4.7 4.7 6.0
12 a80 82 5.2 4.7 4.0
13 *b90 63 5.2 4.4 3.0
14 *200 52 4.2 4.2 3.0
15 *p500 58 4.7 4.0 2.0
16 *b850 52 4.7 4.7 4.0
17 Fbl,230 52 4.9 4.7 5.0
18 2,320 60 4.9 3.6 5.0
18 3,100 54 4.7 4.4 2.0
20 4,110 S1 4.7 4.7 3.0
21 3,620 46 6.7 6.0 2.6
22 2,580 43 7.2 6.7 2.0
23 1,650 35 9.7 6.3 1.5
24 984 30 8.3 5.7 1.0
25 673 28 6.7 5.4 l.0
26 527 28 8.7 5.4 1.0
27 52 25 5.4 6.0 .8
28 . 590 22 5.4 5.5 .6
29 429 18 6.0 5.0 .4
30 276 18 5.7 5.5 .3
31 - 17 - 5.0 .2
Second-~ Runoff in
Month foot-days Maximum Minimum Mean acri-feet
November. . ceertrearanee
December..... F N
0 0 0 0 0
0 o Qo [¢] (o]
PN 0 0 0 0
24,584 4,110 0 819 43,760
ereseserinnee 2,052 200 17 66.2 4,070
JUDR. s utreesannonenannn 218.1 16 4.2 7.27 433
JULY .. ivvncnnacnsnnnsns 192.2 31 3.4 6.23 83
AUBUSE. «vvvninasonnanns 93.8 8.0 .2 3.02 186
September........... 0 0 o] [¢] o]
Water Fear 1947-48 .c.vveveevrneaesnanenss| 27,1411 4,110 0 74.2 53,830
Peak discharge (base, 200 sec.-ft.).- Apr. 21 (1 a.m.) 4,700 sec.-ft.

nter scharge measurement or observation of no flow made on this day.’
a No gage-height record; discharge computed on basis of 2 discharge measurements, weather records,
and records for statlon at Hillsboro.
b Stage-discharge relation affected by ice.
Note.- Backwater from debris July 27 to Sept. 30; discharge computed on basis of 1 discharge
measurement, 1 observation of no flow, gage-height record, weather records, and records for station
at Hillsboro.

w
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Goose River at Hillsboro, N. Dak.
Lc;cation.- Water-stage recorder, lat. 47°24!', long. 97°03', in Nwt sec. 5, T. 145 N., R.
50U W., 50 feet upstream from c¢lty water-supply dam.
Drainage area.- 1,200 square miles.
Records available.- March 1931 to September 1948 (no winter records prior to 1938).

Average discharge.- 10 years (1938-48), 42.8 second-feet.

Extremes.- Maximum discharge during year, 4,180 second-feet Apr. 16 (gage height, 10.63
get); minimum, 0.1 second-foot Feb. 1 to Mar. 18; minimum gage heigh%, -0.55 foot

ct. 1.

1931-48: Maximum discharge, that of Apr. 16, 1948; no flow at times in 1836,
1938-47.

Maximum stage known since 1897, 11.55 feet Mar. 25, 26, 1920, present datum (dis-
charge, 4,800 second-feet). Stage in 1897 was about 3 feet higher.

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

Revisions (water years}.- W 925: 1935, 1936, 1939.

Discharge, 1n second-feet, water year October 1947 to September 1948

Day| Oct. Nov, Dec, Jan. Feb. Mar. Apr. May June July Avg. Sept.
1Y o.7 1.3 1.9 0.8 0.l 0.1 1.5 474 44 14 [ 10 2.0
2 N 1.5 2.3 .8 .1 .1 1.5 387 41 14 10 2.0
3 .7 1.7 2.1 .8 .1 .1 1.8 321 41 14 9.5 1.9
4 .7 2.1 #2.1 .7 .1 1 3.0 282 44 18 11 1.7
s .7 *2.3 1.9 .7 .1 .1 5.0 250 35) 22 14 1.8
6 .7 2.3 1.9 7 .1 .1 58 223 32 41 10 1.7
7 .8 2.5 1.9 [3 a2 .1 310 208 29 48 9.5 1.5
8 .8 2.1 1.8 6 .1 .1 | =511 208 24 32 8.7 1.3
9 .6 2.1 1.7 8 .1 .1 800 197 24 22 7.9 1.2

10 .6 2.1 1.7 *.5 Y 1| *770 173 22 18 7.9 1.1

11 .7 2.5 1.8 .5 .1 .1 (1,100 151 22 16 9.5 1.1

12 .7 2.3 1.5 .5 .1 111,400 130 18 15 14 1.0

13 .7 1.9 1.5 .5 .1 * .1 M,900 120 16 12 18 .9

14 W7 1.9 1.5 .5 *.1 .1 2,700 111 15 11 18 .9

15 .7 2.5 1.4 .5 Y .1 3,800 101 15 1 16 .9

16 7 2.3 1.4 .4 1 .1 | 4,010 101 15 12 14 .8

17 .7 2.1 1.4 .4 .1 .1 M3,820 107 15 11 12 .8

18 7 2.3 1.3 4 1 .1 |4,010 104 14 11 12 .7

19 8 2.5 1.3 -4 W .2 | 4,150 101 14 10 13 <7

20 8 2.8 1.3 " W1 .4 | 4,140 1lo4 185 10 14 .8

21 .8 2.8 1.2 .2 .1 -6 | 4,040 101 18] 15 14 .6

22 .8 2.5 1.2 3 .1 .8 | 4,000 90 20 14 12 .6,

23 .8 2.5 1.2 -] W1 1.0 13,950 84 22 12 10 .5

24 8 2.3 1.1 ] .1 1.1 ]3,380 78 24 11 8.0 .4

25 .8 2.1 1.1 3 .1 1.2 |2,230 72 22 12 8.0 4

28 .8 2.1 1.1 .2 .1 *1.5 1,340 65 24 11 5.0 .3

27 9 2.1 1.0 .2 .1 1.5 60 22 11 4.0 .3

28 1.0 2.1 1.0 .2 .1 l.e 710 s8 20 10 3.0 .3

29 1.0 2.1 1.0 .2 .1 1.8 749 53 18| 10 2.0 .2

30 1.1 1.9 .9 .2 - 1.8 665 48 15 11 2.0 .2

3 1.2 - .9 .2 - 1.6 - 48 - 10 2.0 -

Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet

OCLODEr . s v vt ivuenraonssnnsassnanaconerinensl 23.8 1.2 0.8 0.77 47

November. . 65.6 2.8 1.3 2.19 130

DECemMDers st ouveiarserssssoostoctertnescanann 45.2 2.3 .9 1.46 90
Calendar year 1947 ................0......] 18,888.8 1,660 Q 51.7 37,420

January, 14,0 .8 .2 A5 28

2.9 .1 .1 .10 5.8
16.5 1.8 .1 <53 33
55,198.8 4,150 1.5 1,840 109,500
4,58 46 148 9,100
698 a4 14 23.2 1,380
485 48 10 15.6 961
307.0 18 2.0 9.90 609
28.5 2.0 .2 .95 57
WBLer YEeAr 1947 -48 ....cevenvenecvassnsass 61,4713 4,150 .1 168 121,900

Pesak dischgge (base, 200 sec.-ft.).- Apr. 18 (1:30 a.m.) 4,180 sec.-ft.
nter discharge measurement made on this day.
; Note.- Stage-discharge relation affected by ice Dec. 8 to Apr. 5, Apr. v-15. No gage-height rec-
ord Aug. 18 to Sept. 2; discharge computed on basis of weather records and records for station at
Portland. Backwater from debris Sept. 3-3Q; discharge computed on basis of 2 discharge measure-
m~nts and gage-height record.
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Marsh River below Ada, Minn.
Location.- Chain gage, lat. 47°17'50", long. 96°33'50", in NWiNWi sec. 18, T. 144 N., R.
., at bridge on farm lane 1.9 miles west of Ada.
Records available.- Aprill to September 1948,
Extremes.- Maximum discharge observed during period, 393 second-feet Apr. 16; maxinum
gage nelght observed, 8.40 feet Apr. 7 (backwater from ice); minimum discharge observed,
3.0 second-feet Sept. 15 (gage helght, 2.16 feet).

Remarks.- Records good except those for perlod of ilce effect or no gage-height record,
ch are falr. Gage read twice daily.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov., Dec. Jan, Feb. Mar, Apr. May June July Aug, Sept.
1 50 293 115 95 43 14
2 100 283 108 95 47 16
3 180 293 101 101 54 16
4 220 283 122 101 47 12
5 250 283 129 59 38 15
6 240 274 136 | 89 37 19
7 *220 274 129 89 37 1¢
8 220 274 122 83 37 8.0
9 220 265 115 77 39 8.2
10 . 220 256 12z 77 39 8.G
11 200 247 108 83 47 13
12 200 238 101 83 43 14
13 220 238 95 77 43 17
14 260 229 89 71 41 7.4
15 *300 229 89 71 49 4.2
16 383 220 74 68 41 7.4
17 363 212 83 71 39 7.4
18 363 212 83 71 43 8.5
19 353 212 77 86 35 7.4
20 343 196 7 66 41 9.0
21 333 188 77 77 35 10
22 323 188 83 66 30 8.5
23 313 180 95 64 28 12
24 313 164 101 58 20 11
25 293 157 101 56 21 7.4
26 303 150 108 56 19 2.0
27 303 143 108 56 24 9.3
28 303 143 95 54 24 8.5
29 303 1386 95 58 23 2.0
30 293 122 95 66 26 9.0
31 - 115 - 61 18 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean asre-feet
December. ..
Calendar year
JBNUAPY ..t aaretinaartiiaresaasriatrteainas - - - - -
PEBIUATY . v vvteerarssenassesonsssannrnonnsss - - - - -
MArch...ueeniannsnristscronnctncronnns - - - - -
. 7,985 383 50 266 15,840
. 6,697 293 115 216 13,280
3,033 136 74 101 6,020
JUlYeorenoconannroannanes 2,295 101 54 74.0 4,550
August.. 1,109 54 is 35.8 2,200
September. . 315.2 19 4.2 10.5 625
The period, | ., ,..ieeveenreccannrencanssns - - - - 42,520

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Apr. 6-15. No gage-welght record Apr. 1-5; dis-
charge computed on basis of records for Marsh River near Shelly.
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Marsh River near Shelly, Minn.

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

Drainage area.- 151 square miles.
Records avallable.- March 1944 to September 1948.

Extremes.- Maximum discharge observed during year, 1,040 second-feet Apr. 13, 14; maxlmum
~gage helght observed, 11.03 feet Apr. 7 (backwater from ice); minimum discharge observed,
5.3 second-feet Sept. 28, 29 (gage helght, 1.12 feet)
1944-48: Maximum discharge, 4,150 second-feet Apr. 14, 1947 (gage height, 17.80
feet, from floodmark); no flow on many days.

Remarks.- Records good except those for periods of lce effect, shifting control, backwater
Trom debris, or no gage-height record, which are fair. Gage read once daily.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept
1 a78 a72 48 a3g a30 azZ4 110 2400 118 88 62 26
2 a78 ag a5 a3 a30 az24 160 2400 109 a%Q abé 20
3 78 84 as58 a3s a28 aze 220 390 109 a96 50 15
4 als Sg a56 a3s 26 a2z 380 390 allo aliz 45 13
5 a7s 55 a55 a38 az4 a22 850 2400 114 alis 50{ als
8 a74 59 *55 36 24 a20 900 2390 al40 alO4 49 13
7 73 64 ase2 a40 az22 a20 1,000 375 al55 a3 42 a23
8 73 684 50 ad2 a22 als 1,000 a360 al34 afg adz 17
9 73 a80 a50 44 a2z als8 1,000 345 118 78 a42 13
10 a?3 85 a48 *48 22 alg 950 a330 109 78 33| all
11 73 a52 48 a48 a2z alg ag00 315 109 73 38| ald4
12 a73 a49 a48 246 a2z als 2900 288 100 as4 41| 214
13 73 a44 50 add az24 al8 1,040 a282 al00 78 45 8.8
14 78 ad4 a50 a42 *26 als 1,040 272 96 a76 45 13
15 280 46 as0 40 azé als 944 259 agd a7é 45 15
16 8z a48 248 38 a2g 18 824 a255 86 a72 248 10
17 agz a53 244 a34 a2g a20 824 259 ago 69 a2 8.2
18 a80 80 a42 ad4 a2 20 a760 a250 82 69 45 5.8
19 als a6l 42 a32 a28 *20 893 234 a80 89 39 a7.2
20 a73 60 42 a32 a26 az2 2650 222 290 73 44| all
21 a70 260 ad42 a30 a24 a24 830 211 ag92 68 39 8.8
22 &8 a60 add a30 a24 28 570 a205 86 68 42 8.5
23 €8 60 ad4 30 az4 aze8 510 189 82 68 38 8.8
2¢ 268 a58 44 a28 a24 32 465 178 86 83 33 8.8
25 68 a54 a4t a28 a2s 38 2450 al70 91 ase 30 8.2
28 268 a2 48 a28 a2é 50 435 158 91 57 24 9.8
27 88 50 246 a28 a26 55 a425 148 all0 S7 24 8.8
28 88 a48 ad4 a28 26 a80 420 al4s 96 as7? a2 5.3
29 64 48 a44d a28 a24 | 80 420 als0 91 57 27 5.3
30 8¢ 248 a42 a30 - abs 420 al42 age 55 27 5.8
31 €8 - a3g a30 - 85 - 2130 - 84 28 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
OCtOber. Lttt ittt et it e 2,263 82 64 73.0 4,490
November..... . s 1,675 72 44 55.8 3,320
DeCember. it iiiii it ittt e e 1,471 58 38 47.5 2,920
Calendar year 1947 ......c.ivvverrenanaans . 83,406.3 3,830 0 229 185,400
January......... 1,098 48 28 35.4 2,180
728 30 22 25.1 1,440
895 65 16 28.9 1,780
19,690 1,040 110 656 39,050
8,240 0 130 266 16,340
3,066 155 80 102 6,080
2,357 118 55 76.0 4,680
. en . 1,258 62 24 40.8 2,500
BT Y 1T 350.8 26 5.3 11.7 696
Water year 1947-48 ... ..............00..0uf  43,091.8 1,040 5.3 118 85,480

* Winter discharge measurement made on this day.

a No gage-helght record; discharge computed on basis of discharge measurements, weather records,
and records for Marsh River below Ada and Buffalo River near Dilworth,

Note.- Stage-discharge relation affected by ice Nov., 15 to Apr. 10. Backwater from debris Oct. 8
to Nov. 8. Shifting-control method used Sept. 1-20,
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Sand Hill River at Beltrami, Minn.

Location.- Staff gage, lat. 47°32'50", long. 96°32'00", in NELSW{ sec. 16, T. 174 N., R,
-y at hlghwag bridge in Beltrami, a quarter of a mile north of post officy, Datum
gﬁg%age i? 696.80 feet above mean sea level, adjustment of 1912 (levels by Co=ps of
neers).

Drainage area.- 324 square miles (includes that of Sand Hill ditch as the two ar+ cross-
~_connécted).

Records available.- March 1943 to September 1948 (winter records incomplete some years).

Extremes.- Maximum discharge observed during year, 75 second-feet Apr. 13; maximim gage
, 4.82 feet Apr. 9 (backwater from ice); no flow on many days.
1943-48: Maximum discharge observed, 167 second-feet June 12, 1947; maximim gage
height observed, 5.40 feet Apr. 4, 1943; no flow on many days in most years.

Remarks.- Records good except those for periods of ice effect, backwater from dewrils, or
Nno gage-height record, which are poor. Diversion through Sand Hill ditch (ses follow-
ing page) from point 5 miles above station, returns to river 4 miles below statlon.
Gage read once daily.

Cooperation.- Gage-height record furnished by Corps of Engineers.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov, Dec, Jan. Feb. Mar. Apr. may June July Aug. Sept.
1 al.0 2.2 Q a2.0| a2Q az.5 2.6 10
2 a.9 2.2 o] a5.0| al9 a2.0 2.2 a9 .0
3 a.8 2.4 o] a7.0( al? 1.7 a2.0 a8.0 a3.0
4 a.8 a2.6 o a8.0| al4 ad.2 al.? a6.0
5 a.8 a2.8 (*) Q alo alo at.8 ali.s 4.4
ag.l
6 a.8 a3.0 L] *lz a8.0 a7.0 al.¢ 4.1
7 a.8 3.1 Q az20 a6.0 5.9 al.4 5.6
8 a.9 3.4 r 20.2 ] a%o a4.5 | @5.5 | al.é | a3.5 |> a2.0
9 al.o az.8 Q 85 a3.5 4.7 a6.0 23.0
10 1.2 2.2 o 65 3.3 a3.4 23 a3.0
11 al.9 2.2 o] ] a72 3.7 2.2 43 a3.0
12 a3.0 az.0 ] [} a74 a3.8 2.5 33 al.4
13 3.6 al.4 [} o] 75 as.8 a2.4 27 3.8 al.5
14 5.4 1.3 ] 2] a72 a3.6 a2.2 17 a¥.9
15 as.2 1.2 [} [o] a70 a3.4¢ 2.0 10 ad.0
18 a3.0 al.2 *.2 ] [+] aé2 a3.6 1.4 a?.0 4.1
17 2.9 1.1 ©\ [} o] a54 a3.8 1.4 a6.0 7.8 al.8
18 2.8 1.0 [} [o] 846 a3.8 1.4 as5.2 ad.5
19 a2.3 8.9 [o} [} a6 a3.8 1.3 at.5 £.2
20 2.0 a.8 Q a.2 51 a3.6 1.0 ad.l ad.9
21 1.8 a.8 a.2 o a.2 | a28 a5.4 1.7 | 6.0 ad.6 {f al.5
22 al.7 a.6 [} a.5 az4 a3.4 2.4 a9.5 4.2
25 a2.2 a.5 Q 8.3 21 as.2 4.6 | al2 3.5
24 3.2 a.4 [+] .4 aly a3.2 7.2 | al2 a¥.0 1.4
25 2.8 *.4 [+] a.4 al? 3.3 a7.2 | all af.8 al.4
28 a2.7 a.4 [} a.4 216 4.0 7.2 89.0 az.9
27 2.6 a.3 o a.5 als 3.7 a6.1 a8.0 3.7
28 2.8 ] [} a.5 al7 a3.7 5.0 a7.5 3.7 al.z2
29 az.4 .2 a.l [} a.5 19 3.7 2.9 a7.5 4.0
30 az.4 a.z [} a.8 az20 a%.4 a2.9 a8.5 at.o
31 2.2 - o a.8 - a3.0 - alo at.0 -
Second- Runoff in
Month foot-days acre-feet
. 83.5
es 43.9
December....... 5.8
Calendar year aesessrarens [N AN
JANUBTY . « oo renraarnseeeesrasasasansacnssns 1.0
o
4.9
1,003.0
180.0
105.5
301.0
ugu veenes PO . 135.4
September. .. 0 it tartasiratisaransannn 5¢4.2
Water year 1947-48 ...ccivvsnsccnvarnarare 1,898.0 78 o 5.19

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

a No gage-height record; discharge interpolated, or computed on basis of discharge measurements,
Weather records, and records for stations in Sand Hill River Basin.

Note.- Stage-discharge relation affected by ice Nov. 14 to ApPr. 10. Backwater from debris Oct. 1
to Nov. 13, May 25 to Aug. 21.

911165 0-50-6
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Sand Hill ditch at Beltrami, Minn.

Location.- Chain gage, lat. 47°32'10", long. 96°32'00", in SENWL
—IEW.,

sec. 21, T. 147 N., R.

.. at highway bridge in Beltrami, a quarter of a mile south of post office. Datum
of gage 1s 893.50 feet above mean sea level, 1912 adjustment (levels by Corps of En-

glineers).

Records available.- March 1943 to September 1948 (winter records incomplete most years).

Extremes.- Maximum daily discharge during year, 650 second-feet Apr. 11; minimum discharge
T .

etermined; minimum gage height observed, 0.32 foot Sept. 14-18

1943-48: Maximum discharge observed, 1, 220 second-feet Apr. 16, 1947; maximum gage
heilght observed, 8.07 feet Apr. 3, 1943 (backwater from ice); no flow at times during

most winter perlods .

Rerarks. - Records good except those for perlods of ice effect or backwater from debris,
WHICH are falr, and those for Eeriod of no gage-height record, which are poor. Ditgh

diverts from Sand Hill River 43
miles below statlion. Gage read once daily.

Cooperation.- Gage-height record furnished by Corps of Engineers.

Discharge, in second-feet, water year October 1947 to September 19'9

miles above station and returns to river at point 3%

Day| Oct, Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 19 20 al.o alo 168 33 27 31 14
2 19 20 al.o 830 175 36 25 29 13
3 19 20 28.0 a.9 2100 154 38 2¢ 29 13
4 19 20 a.8 alSo 133 a38 azé 27 13
5 18 20 *.8 a250 112 38 24 25 13

al7
6 18 20 a.8 320 105 36 2¢ 24 13
7 18 20 2.8 |» 80.8 380 87 33 23 20 13
8 17 20 a7.0 440 ag2 31 23 a20 13
9 17 20 500 58 a30 28 20 13

10 18 20 600 58 29 2f 20 212

11 19 20 > a.7 650 55 27 2¢ 20 12

12 20 18 J 629 52 27 2 21 al2

13 30 19 als 548 52 27 2¢ 22 12

14 20 19 574 52 27 2z 22 11

15 20 220 523 55 25 2z a22 11

a5.0

16 20 20 a2.0 298 a54 a25 2 22 11

17 19 20 *16 [ a2 343 52 25 238 22 11

18 19 20 alf 327 49 az24 23 22 11

18 19 20 als 298 49 dz2 24 20 all

20 19 a20 ) 224 46 20 24 19 11

21 19 20 a2l0 46| dz26 25 18 11

22 19 20 al4 al9s 41 31 2§ 16 11

23 19 20 > a3.0 [¢ 28 |} as0 183 38 33 a2s 17 11

24 19 20 2183 38 33 25 16 11

25 21 *20 183 38 33 27 16 12

26 19 20 161 36 a3z 27 16 alz

2;! So %89 154 36 31 27 ie iz

2 0 a 15¢ 33 31 29 6 2

29 19 1 [( 210 |p 82:0 Y 26.0 126 35| 29 29 | ale | 12

30 19 18 - 161 33 29 29 15 12

31 19 - - - 33 - 29 15 -

‘ Second- o Runoff in

Month foot-days Maximum | Minimum Fean acre-feet

OCEODRL. ottt vvrreenrnraasanenasassansoanaos 590 21 17 19. 1,170
590 20 18 19.7 1,170

December. . ittt e 458 - - 4. 908

Calendar year [ R .....d-_-_-—n———:--‘_-_-_-___-—: 1T
Tl [T s
.79 45
2.59 159
297 17,660
64.9 3,990
30.0 1,780
24.8 1,510
20.5 1,260
12.0 712
Water yearl947-48 . ......i..iccieriiinenes 15,483.3 650 - 42.2 20,680

* Winter discharge measurement made on this day.

2 No' gage-hﬁght record, discharge interpolated or computed on basis of discharge measurements,

ds for Wild Rice River near Hendrum.
4a Doubtrul 3uge-haight record; dlscharge interpolated.
Note:.-' Stage-discharge relation affected by ice Nov. 8 to Apr. 11.
to Nov. 7, Aug. 12 to Sept. 30.

Backwater from debris Oct. 1
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Sand H11l River at Climax, Minn.

Location.- Chain gage, lat. 47°36'10", long. 96°47'40", in SELSEX sec. 29, T. 148 N., R.
~, at county highway bridge a quarter of a mlle southeast of Climax. Datum of gage
1s 833.69 feet above mean sea level, 1912 adjustment (levels by Corps of Engincers).

Drainage area.- 402 square miles. -

Records avallable.- March 1943 to September 1948 (winter records incomplete some years).

Extremes. - Maximum daily discharge during year, 1,600 second-feet Apr. 14; maximum gage
heIght observed, 13.67 feet Apr. 13 (backwater from ice}; minimum discharge not deter-
mined; minimum gage height cobserved, 0.83 foot Sept. 28, 30.

1943-48; Maximum discharge observed, 1,790 second-feet Apr. 19, 1947 (gage height,

13.24 feet); minimum not determined.

Remarks.- Records good except those for periods of ice effect or backwater from debris,
Which are fair, or those for period of doubtful or no gage-helght record, which are
poor. Gage read once daily.

Cooperation.- Gage-height record furnished by Corps of Engineers.

Discharge, in second-feet, water year October 1947 to September 1948

Dey{ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 19 21 a8.5| al4o 30 28| 35| 16
2 19 21 »3.0f al3o 29) 26 37 16
3 19 21 al4 a7.5|p a5.5] al0 al2o 28 33 33| 14
4 18 21 a40 112 33 28| 29 14
5 17 21 2100 49 26| 30 13
[ 16 21 a250 54 25| 27 13
7 16 21 a350 al00 46 22| 25| 13
8 18 20 al3|} a9.olp a7.0 2450 46 20 22 14
9 15 20 #550 s2 20 21 14

10 15 20 750 48, 26 24 14

11 15 20 5.0 1,000 42 44/ 28 14

12 16 13 » 8507200 35| 49 24 14
13 18 19 all 26.5 1,500 a85s 30| 52 21 13

14 20 19 1,600 28 44 21 13

15 22 18 la1 , 500 2 40 20 12

16 22 18 »10 1,300 24| 35 20| 13

17 23 18 1,090 25 37 22 12

18 22 18 #5.0 78 a70 24 40 22 12

19 21 17 a5.0| 491 23, 35 22 12

18 17 a5.0| 341 23| 35! 21 12
> a6.0

21 18 17 278 33 20| 12

22 21 17 ¢ 28.5 26.0| 243 24 83| 17 12

23 20 7R a0 227 ass 30 35 16 12

24 21 17 a7.,0f 211 37 42 18 12

25 22 *17 a7.0| a200 42 40 37| 17 12

26 21 al7 %7.1] algo 40 44/ 35 17 12

27 21 al7 Y, 2180 40 42 35| 16 11

28 21 al? »8, a8.5|{ a7.5| a170 37 40 33 17 10

28 21 alé a8.5 al6o 35 37 35 17 10

30 21 ale 28.5 - 28.0] al50 30 30 29| 17 10

31 22 -V a8.5 - a8.0] - 33 - 35 18 -

Second- Maximum 1smun Mean Runoff in
¥onth foot-days Hin: acre-feet

October. . 1,190

November. . 1,110

December..... 694

Calendar year .

1,370
381 16 10 12.7 756
Water yeAr 1947-48 .. ..icieninciianainnnans 22,991.6 1,600 - 82.8 45,620

* Winter discharge measurement made on this day.
a No gage-height record; discharge computed on basis of records for Wild Rice River near Hendrum.
¥ Note.- Stage-discharge relation affected by ice Nov. 8 to Apr. 14 (doubtful gage-height record
Nov. 10-24), Backwater from debris Oct. 1 to Nov. 7.
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Lower Red Lake near Red Lake, Minn.

Location.- Water-stage recorder, lat. 47°57', long. 95°17', in NW} sec. 28, T. 152 N., R.
T, Just upstream from dam at outlet, 18 miles northwest of village of Red Lake.

Datum of gage is 1,169.00 feet above mean sea level, adjustment of 1912 (levels and ad-
Justments by Corps of Engineers).

Drainage area.- 1,950 square miles.

Records avallable.- May 1933 to September 1948 and April 1930 to September 1933 at site on

pPer Red Lake at Waskish. June 1930 to November 1932 at site at Redby.
Extremes. - 1928-4?;86Max1mum gage helght, 8.25 feet June 10, 1847; minimum recorded, 0.80
ov. , .

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

wind and by seliches.

Gage height, in feet, 1947-48

Oct. 31 6.57 Jan. 31 6.41 Apr. 30 6.58 July 31 6.01
Nov. 30 6.36 Feb. 29 6.19 May 31 6.53 Aug. 31 5.93
Dec. 31 Mar. 31 6.13 June 30 6.31 Sept. 30 5.43
-end readIngd pu 3 '

Red Lake Rlver near Red Lake, Minn.

Location.- Water-stage recorder, lat. 47°57', long. 95°17', In NW# sec. 28, T. 152 N., R.
~, Just downstream from dam at outlet of Lower Red Lake, 18 miles northwest of
village of Red Lake, Minn. Datum of gage 1s 1,169.00 feet above mean sea level, ad-
justment of 1912 (levels by Corps of Engineers].
Drainage srea.- 1,950 square miles.
Reécords avallable.- May 1933 to September 1948.

Rverage discharge.- 15 years, 339 second-feet.
EXTremes. - Maximam discharge during year, 1,210 second-feet May 23; maximum gage helght,

B.B8 feet Oct. 23 (backwater from aquatic vegetation); minimum discharge, 254 second-
feet Sept. 8 (gage height, 5.33 feet, backwater from aquatic vegetation).

1933-48: Maximum discharge, 1,960 second-feet June 10, 1947 (gage helght, 7.41
feet}; no flow Sept. 19, 1933, Aug. 31 to Sept. 10, Oct. 1, 1935, May 16, 17, 19-22,
Nov. 20, 1936.

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

Discharge, in second-feet, water year October 1947 to September 1943

Dayi Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July [ Aug. Sept.
1 822 815 772 765 682 640 706 950 988 808 492 412
2 845 808 786 765 676 640 706 1,020 850 786 508 402
3 822 830 800 765 676 640 724 1,020 950 779 520 412
4 815 830 808 765 *658 *634 700 1,020 1,060 765 500 391
5 830 724 808 751 646 634 706 1,020 888 779 492 391
6 838 765 815 751 646 634 706 1,060 920 838 484 402
7 845 688 793 751 634 634 712 1,100 875 800 476 374
8 882 536 786 751 640 628 730 1,100 950 724 480 381
S 845 600 800 737 646 622 737 1,100 928 718 524 358
10 860 652 786 737 646 622 737 1,100 928 712 464 349
11 852 751 793 744 640 622 737 1,060 882 724 448 374
12 800 670 786 724 640 622 737 1,020 838 744 480 352
13 793 724 793 724 646 640 744 1,020 845 737 468 374
14 852 815 786 737 640 646 7511 1,060 91z 682 456 419
15 875 838 786 718 652 646 751 ‘912 882 652 440 444
16 852 758 793 718 640 634 751 1,020 860 548 448 374
17 822 744 793 718 628 652 779 1,020 905 580 436 381
18 822 *744 800 712 634 670 779 1,100 838 595 433 378
19 830 724 800 712 628| « 658 808 1,020 772 580 448 378
20 838 724 786 706 634 676 808 1,020 793 610 422 433
21 882 730 779 694 634 688 822 1,020 838 718 422 398
22 800 724 779 706 646 700 875 1,080 868 810 419 381
23 1,020 758 772 706 634 *B676 890 1,100 860 552 430 388
24 845 751 765 706 628 682 920 1,060 838 556 422 391
25 830 737 765 694 634 688 950 1,020 890 516 412 374
26 808 744 765 694 634 712 988 988 830 452 426 368
27 808 737 758 €88 646 718 988 1,020 815 532 436 352
28 838 737 765 694 646 718 988 988 779 556 419 358
29 845 737 758 694 640 718 1,020 988 700 532 433 371
30 822 744 *751 694 - *724 988 950 786 4081 419 361
31 830 - 751 694 - 712 - 950 - 472 416 -
Second- Runoff in
Month foot-days Maximum Minimum Mern acre-feet
[ L NI 26,068 1,020 793 841 51,710
November.... eesaen 22,139 838 536 738 43,910
December, ...oeveeresnnereaas “resessacascenne 24,278 815 751 783 48,150
Calendar year 1947 .....cvivvreeraconencan 284,553 1,690 380 780 564,400
Rl I P NP P
' 22,415 765 688 723 44,460
. 18,874 682 628 644 37,040
20,530 724 622 662 40,720
24,238 1,020 700 808 48,080
31,886 1,100 912 1,029 63,240
26,268 1,060 700 876 52,100
. 20,065 838 408 647 39,800
AugUSt.......n. 14,073 524 412 454 27,910
September. .. viuei ittt rstttantencasareasnaan 11,521 444 349 384 22,850
Water year 1947-48 ..... . iiivuniinnnanens 262,155 1,100 349 716 520,000

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 9 to Mar. 28.
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Red Lake River at High Landing, near Goodridge, Minn.

73

Location.~ Water-stage recorder, lat. 48°03', long. 95°48!', on line between secs. 28 and
7 163 N., R. 40 W., at bridge at High Landing, 7 miles south of Goodridge and 33

miles upstream from Thlef River.

Draﬂlage area.- 2,300 square miles.

Records available.- October 1930 to September 1948.

Average dlscharge.- 18 years, 333 second-feet.

Extremes.-~ Maximum discharge during year, 3,390 second-feet Apr. 20 (gage height, 9.20
€et]; minimum, 372 second-feet Sept. 30 {gage height, 4.50 feet, backwater from

aquatic vegetation).

1930-48: Maximum discharge, that of Apr. 20, 1948; no flow during infrequent

periods in 1931-34, 1936, 1937.

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

partly regulated by Red Lake.

Discharge, in second-feet, water year October 1547 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 1,030 | 1,070 800 750 6850 800 750 1,960 | 1,050 716 514 401
2 1,030 1,070 800 750 600 600 750 1,900 1,030 716 514 401
3 1,030 | 1,070 800 750 800 600 78 1,840 | 1,010 754 497 401
4| 1,050} 1,070 800 750 800 600 800 | 1,790 | 1,010 754 48" 401
S 1,050 | 1,070 800 750 600 600 850 1,790 | 1,010 716 481 401
6 1,030 1,070 800 750 600 600 850 1,750 986 697 463 401
7 1,030 1,070 800 750 600 600 950 1,700 964 897 465 401
8 1,050 942 800 750 550 600 950 | 1,700 986 678 449 401
9 1,050 900 800 700 550 600 | 1,000 | 1,650 964 659 449 401
10| 1,050 900 750 700 550 550 ( 1,000 | 1,600 964 640 463 401
11 1,050 900 750 700 550 550 | 1,100 | 1,600 942 640 463 401
12 1,050 850 750 700 550 550 | 1,200} 1,550 921 621 463 401
13| 1,070 850 750 700 550 550 | 1,300} 1,500 900 602 449 401
14 1,070 850 750 700 550 550 | 1,400 | 1,500 878 602 447 401
15 1,050 850 750 700 850 550 1,500 1,500 878 602 463 401
16 1,050 850 750 850 550 600 1,800 1,500 856 602 483 401
17 1,050 800 750 650 5§50 600 | 2,200 | 1,460 856 584 463 401
18 1,050 *800 750 850 550 600 | 2,990 | 1,460 835 584 447 401
19 1,030 800 750 650 550 600 | #3,310 | 1,410 835 584 433 401
20 1,030 800 750 650 850 650 | 3,390 1,320 792 567 433 401
21 1,050 | 800 750 650 550 650 | 3,230 1,320 814 567 417 401
22 1,030 800 750 850 580 700 2,990 1,280 814 567 417 401
23 1,030 800 *750 650 550 *700 | 2,780 1,280 814 567 417 401
24 1,050 800 750 650 550 700 | 2,640 1,230 814 550 417 401
25 1,050 800 750 650 550 750 | 2,500 [ 1,180 792 550 417 401
26 1,050 800 750 650 *550 780 | 2,310 1,180 792 532 417 401
27 1,050 800 750 650 600 7501 2,180 | 1,140 792 532 407 401
28 1,050 800 750 650 600 750 | 2,130 1,140 754 532 417 386
29 1,050 800 750 *650 600 750 | 2,070 1,120 735 532 417 386
30| 1,050 800 750 650 - 750 | 2,010 | 1,070 735 550 417 386
31 1,070 - 750 650 - *750 - 1,050 - 532 40" -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
Octobes....... « 32,430 1,070 1,030 1,048 64,320
November.... . 26,582 1,070 800 886 52,720
December. . .iviieircriiireranianans . 23,700 80 750 765 47,010
Calendar year 1947 ..........coc0vuen see.l| 332,159 2,660 380 910 | 658,800
JANUALY..cenvarnannnnn Chieetaarecenasl 21,300 750 650 687 42,250
February.... o 16,500 650 550 569 32,730
March..... . 19,750 750 580 637 39,170
April. . 53,690 3,390 750 1,790 | 108,500
May..,. . 45,470 1,960 1,050 1,487 90,180
June.,.... . 26,523 1,050 735 884 52,610
Jul¥.eoeas 19,026 754 532 814 37,740
st.... Ciiteceireantanetanaans 13,873 514 401 448 27,520
September......c.cvviiiitirreiirceintanciorne 11,985 401 386 400 23,770
Water year 1947-48 ............ vesierennas 310,829 3,390 386 849 | 618,500

* Winter discharge measurement made on this day.
Note.-~ Stage-discharge relation affected by ice Nov.

9 to Apr. 17.
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Red Lake River at Croockston, Minn,

Loratlon.- Water-stage recorder, lat. 47°47', long. 96°36', in sec. 30, T. 150.N., R. 46
~W., at highway bridge in Crookston, a quarter of a mile downstream fror dsm and power-
house of Crockston Light & Power Co. Datum of gage is 833.03 feet above mean sea
level, datum of 1929.
»
Drainage area.- 5,280 square miles.

Records avallable.- May 1901 to September 1948.
Average discharge.- 47 years, 954 second-feet.

Extremes. - Maximur discharge during year, 9,520 second-feet Apr. 19; maximum gage helght,
T IB.08 feet Apr. 8 (backiater from ice); minimum discharge, 200 second-feet Sept. 26
(gage helght, 3.40 feet, backwater from aquatic vegetation). .
1901-48: Maximum discharge observed (revised), 14,600 second-feet Apr. 15, 1906;
minimum, 2.0 second-feet Dec. 14-16, 1937.
Revisions.- The flgures of maximum discharge for some water years heve been revised,
ag Shcwn In the following table. They supersede those published in the water-supply
. papers Indicated,

Watér-Supply | Water Gage helght Discharge
Paper year Date feet) (second-feet)
207 1906 Apr. 15 21.0 14,600
405 1915 June 29 14.25 7,860
435 1816 Apr. 17 21.8 13,900
505 1919 July 5 21.1 13,300
505 1920 Mar. 25 23.3 9,520
545 1922 May 13 13.0 6,910
605 1925 June 9 13.5 7,300
645 1927 Apr. 13 14.0 7,700
685 1929 Mar. 19 14.9 7,620

Rv x8.- Records good except those for periods of ice effect or backwater from aquatic
vegetation, whlch are fair. FPFlow regulated by power plants above station.

Reovisions, - Revised figures of discharge for high-water periods in the water years 1906,
, 1916, 1919, 1920, 1922, 1925, 1927, and 1929 are given herewith. They supersede
those published 1n Water-Supply Papers 207, 405, 435, 505, 545, 605, 645, 685, and 875.

Day Discharge Day Discharge

(water year) {second-feet) (water year) |(second-feet)

1905-6 1918-19--Cont.

Apr. l4..... 12,400 12,100
15..... 14,600 12,400
16..... 1%,400 10,500

9,040
1914-31 8,250
une 4,940 7,700
74300 7,230
7,620 6,910
7,230 6,520
July 6,820 6,360
6,260 6,280
5,800 6,040
» 220 5,720
4,860 5,320
4,860
1915-168
Apr. 12 5,650
i3.. 7,880 9,520
9,520 8,650
11,200 7,970
12,500 7,290
12,600 6,610
13,200 5,930
11,600 5,250
10,600 5,330
10,100 5,650
9,990 4,780
9,830 4,710
9,520 4,780
9,200 4,710
8,810 4,860
8,570 5,170
8,250
7,940
7,460 5330
May 6,990 4,940
- 6,750 4,780
6,360 5,720
6,040 6,910
5,880 6,040
5,720 5,410
5,410
5,250
Qieens 5,100 5,330
10..... 4,860 7,300
11..... 4,630 6,440
5,570
1918-19... 4,710

July 3..... 7,540

4.0 11,600
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Revised figures of discharge for high-water periods for
Red Lake at Crookston, Minn.--Continued

Day Discharge Day Discharge
(water year) | (second-feet) || (water year) |(second-feet)
1926-27 1926-27--Cont.
Apr. 11.... 5,850 May 24. 6,520
6,750 7,150
7,070 7,150
5,490 £,8%0
5,230 6,520
5,410 6,120
$,330 5,410
$,330 4,940
$,490 June 2..... 4,620
5,250
4,940 1928-29
4,710 Mar. 4,930
4,630 6,280
5,720 7,620
6,520 7,070
6,280 6,520
5,800 5,960
5,800 N 5,410
5,720 5,230
5,720 5,040
5,960 4,860
5,490 4,920
4,940 4,980
5,020 5,040
5,100
Month Maximum | Minimum | Mean | Acre-feet
April 1906....ciaeeann 14,€00 5,160 8,120 483,000
Water year 1905-6... 14,800 - 2,380 | 1,720,000
Calendar year 1906.. 14,600 - 2,130 | 1,540,000
June 1925, . 00vivunnns 7,620 745 2,250 140,000

JULYeeeernvinrnannnans

Water year 1914-15..
Calendar year 191S..

6,830 1,040

2,960 182,000

April 1916.

BY e venitnrninennaans

Water year 1915-18..
Calendar year 1918..

7,620 - 1,030 | 743,000
7,620 - 1,020 | 745,000
13,600 790 | 6,660 | 96,000

6,990 3,430

13,800 289
13,6800 152

4,460 274,000

1,950 | 1,410,000
2,020 | 1,475,000

July 2918...ciiainanas
March 25-31, 1920.
April.........

April 1922,
May.tiereiannn,

5,580 343,000
7,320 102,000
3,980 237,000
2,570 153,007
2,610 160,000

Water yeer 1921-22..
Calendar year 1922..

819 £93,000
790 572,000

June 1925... . 00eunanns
April 1927.¢vvienaraan
Feaneoanns

JUNB. . ierirantncnranan

5,330 865
8,910 1,030
8,910 12s
6,910 -

7,300 830
7,070 945

2,670 | 159,000
2,980 | 237,000
5,200 | 320,000
2,710 | 161,000

Water year 1926-27..
Calendar year 1927..

March 1929............

Water year 1928-29.,
Calendar year 1929..

7,150 - 1,420 | 1,030,000
7,150 - 1,490 { 1,080,000
7,620 470 z,230 199,000
7,620 90 283 712,000
7,620 90 838 807,000

75

Rating table, water year 1947-48, except perlods of ice effect or
backwater from aquatic vegetation (gage height, in feet, and
discharge, in second-Teet)

3.6 zzl 7.0 2,150 1z.0 6,600
4.0 507 9.0  Z,540 1s.0 8,360
5.5 1,280 11.0 §,02 6.2 9,520
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76
Discharge, in second-feet, of Red Lake River at Crookston, Minn.,
water year October 1947 to September 1948

Day| Oct. Nov, Dec. Jan. Peb, Mar. Apr. May June July Aug, Sept.
1 1,160 1,200 1,000{ 1,000 750 680 650| 5,580| 1,650 s 780 785
2 1,280 1,260, 1,100 950 700 600 800 5,320 1,710 9Cs 980 815
3 1,180) 1,260, 1,100 950 750 850 950 5,170 1,590 1,080 905 655
4 1,290 1,160 950 1,100 780 600 1,800( 5,020| 1,290 1,540 730 880
5 1,180{ 1,320{ 1,000[ 1,100 700 800| *4,200( 4,870 985f 1,770 650 620
8 1,080, 1,320 1,000/ 1,000 700 650 6,000( 4,800{ 1,100( 1,852 635 550
7| 1,260 1,230 1,100 1,100 850 850| 7,500| 4,840 1,230 1,480 €25 730
8 1,160 1,200 1,000/ 1,000 600 700{ 8,000f 4,500 1,160f 1,220 536 620
] 1,180 1,100/ 1,000( 1,100 650 600| 7,000[ 4,270 1,100 1,1€0 85 805
10 1,180 700 1,000 250 600 600/ 6,500 3,900 880| 1,060 820 680
11 1,130 380 950 1,100 600 800 7,000| 3,750 1,030| 1,100 $41 855
12 1,400 340 809 950! 800 800| *7,000| 3,680 905 1,1I0 555 815
13 1,160 400 950 1,000 650 600| 7,000 3,680 9§55 1,030 €80 605
14 1,400] 700 950| 1,000 550 850 7,500| 3,470 1,030 9E0 590 630
1s 1,100 900 1,000 900 550 800| 8,000 3,400 955 €0 595 645
16 1,340 950 950 850 650 850| 8,500| 3,330 930 755 680 605
17 1,290 900 *900 900 850 550| 48,000 3,260 908 7€ 541 805
18 1,290 900 950 200 650 700| 9,500 3,260 880 6E5 526 640
19 1,260 900§ 1,000 900 550 850 8,500{ 3,190 880 7€0 635 §70
20 1,130 850{ 1,000 850 850 750 *9,320( 2,980 830 7€ 755 536
21 1,320 750( 1,000 900 600 550| 8,820 2,560 880 75 785 456
22 1,180 700 1,000 800 650 700 8,450 2,560 980 6€0 630 474
23 1,180 800/ 850 800 650 550| 8,000, 2,350| 1,030 765 £80 474
24 | *1,340 800! 200 800 5580 8s0| 7,460| 2,280( 1,030 7€0 655 474
25 1,230 *650f 1,000 750 650 8s50| 7,100| 2,220| 1,130 615 705 433
26 1,200 800 1,000 700 600 750 6,760 2,080 1,000 7€ 640 364
27 1,200 800 950 780 600 950| 6,440} 2,020 956 6E5 585 424
28 1,320 850 950 *850 850 700| 6,120 1,980 1,100 8z5 680 420
29 1,290 900 1,000 800 *600 *850| 5,880 1,890 880 7C5 680 438
30 1,230 950 950 800 - 700f 5,800 1,890 980 C8 730 433

31 1,290 - 850 750 - 850 - 1,830 - 8Cs 555 -
Second- Runoff in

Month foot-days | Maximum | Minimum Wean | gore-reet

38,200 1,400 1,060 1,232 75,770

26,770 1,320 34 892 53,100

30,350 1,100 850 979 60,200
Calendar year 1947 .......................|  680,452|  12,200|  340|  1,864| 1,380,000
JBRUBEY. ... ovterereneneersnransraaranenenens] | 28,300] 1,100 700 915| 86,130
18,500 780 550 638 36,690

20,950 950 550 876 41,550

196,550 9,500 850 6,552 389,900

105,690 5,560 1,830 3,409 209,600

32,130 1,710 830 1,071 63,730

29,595 1,890 615 955 58,700

20,439 980 526 659 40,540

17,0086 788 364 567 33,730

Water year 1947-48 ...,......... 564,480 9,500 340 1,542| 1,120,000

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 8 to Apr. 19.
tion Aug. 10 to Sept. 30.

Backwater from aquatic vegeta-
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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. Datum of gage is 1,112.33 feet above mean sea level, datum of 1923 [levels
by Minnesota Highway Department).

Drainage area.- 959 square miles.

Records available.- July 1909 to September 1917, Api‘il 1920 to September 1921, October 1922
T September 1924, October 1928 to September 1948.

Average discharge.- 30 years (1909-17, 1922-24, 1928-48), 96.9 second-feet.

Extremes.- Maximum discherge during year, 1,850 second-feet Apr. 19; maximum gage helght,
N feet Apr. 15 (backwater from ice); minimum discharge, 0.5 second-foot Mar. 6,
Sept. 30; minimum gage height, 3.97 feet June 21.
1909-17, 1920-21, 1922-24, 1928-48: Maximum discharge observed, 4,080 seco~d-feet
Apr. 23, 1916 (gage height, 14.5 feet); no flow in fall and winter of several years.
Flood of July 1819 reached 2 stage of 16.3 feet, according to floodmarks established
by observer (discharge, 5,040 second-feet).

Remarks.- Records good except those for periods of ice effect, backwater from debris,
E] ing control, and those for periods of no gage-helght record, which are fair. Flow
partly regulated by Thief and Mud Lakes and swamps above station. Some water diverted
into Mud Leke which is used as a game preserve.

Discharge, in second-feet, water year October 1947 to September 1548

Day| Oct. Nov. Dec. Jan, PFeb. Mar. Apr. May June July Aug. Sept.
1 7.7 8.0 | 284 4.6 0.8 0.7 150 1,580 463 21 18 182
2 8.2 9.0 | 280 4.0 .8 .7 140 1,550 148 18 2¢ 179
3 8.2 9.0 | 260 3.6 W7 .7 130 1,550 41 79 21 179
4 8.2 10 240 3.4 W7 <7 110 1,520 31 236 1€ 185
5 7.2 11 240 3.2 .7 .6 100 1,490 27 301 1€ 182
6 7.2 11 240 3.2 7 .6 130 1,460 27 250 1z 182
7 7.2 10 240 3.0 o7 o7 150 1,420 27 195 13 179
8 6.3 9.5 { 220 3.0 o7 .7 160 1,420 25 138 ¢ 178
9 8.7 8.0 983 2.8 .6 .6 260 1,330 21 111 1¢ 178
10 7.7 7.7 28 2.4 .6 8 300 1,200 13 93 10 177
11 7.7 7.0 20 2.4 .6 .6 400 1,170 10 &0 1z 174
12 10 6.5 18 2.2 .6 .6 *550 1,140 6.3 46 1z 17¢
13 10 5.5 12 1.8 .6 «6 700 1,100 4.3 43 11 172
14 10 6.0 11 1.8 6 .7 900 1,040 2.7 35 12 172
15 11 7.5 10 1.7 .6 o7 1,200 943 1.7 28 17 172
16 12 9.0 8.5 1.5 .6 o7 1,400 843 1.3 27 18 166
17 12 8.5 6.5 1.3 .6 o7 1,580 943 1.0 24 75 86
18 10 10 6.5 1.2 6 o7 1,750 811 .8 21 177 71
18 8.5 | %10 6.5 1.1 o7 .8 1,820 783 .7 1s 1s2 87
20 8.6 10 6.5 1.0 .6 1.2 1,750 703 .6 16 is2 43
el 7.7 9.5 6.5 1.0 .6 80 1,680 655 o7 18 180 25
22 8.5 8.5 7.0 1.0 .6 [*190 1,650 639 1.9 24 180 24
23 6.7 7.5 *7.0 1.0 .8 150 1,520 623 14 22 187 22
24 §.0 6.5 7.5 1.0 .6 75 1,550 591 29 18 187 21
25 8.5 6.0 8.5 .9 .7 38 1,580 575 29 18 187 20
26 8.2 100 8.5 .8 o7 16 1,580 543 32 15 187 16
27 8.2 369 8.5 .8 7 12 1,590 527 32 14 187 8.7
28 9.0 | 354 8.0 .8 W7 8.0 1,620 511 28 12 187 3.0
29 9.5 | 324 7.5 .8 7 6.0 1,850 495 25 12 183 1.7
30 8.5 | 305 7.0 .8 - 8.5 1,650 478 25 13 8% W7
31 10 - 6.0 *8 - *11 - 478 - 16 1872 -
Second- Runoff 1in
Month foot-days Maximum Minimum Mean acre-fest
OCtOBeT . v iutrvnsanstnsassradnnesasscasnsna e72.2 12 6.3 8.78 540
NOVEMDEr . ¢t vvvenversnersmmenssesasnns 1,666.2 369 5.5 55.5 3,300
DOCEMDET. . v veerarnasnrnnsanssssannssnanssns 2,320.5 284 6.0 74.8 4,600
SRR TN NP MR R,
Calendar year 1947 ................“.....}- 66,344.5 1,560 o 1s2 131,600
IUGRANPRI ORI SN P S
BNUAIY. s ccaeroerroosassroarosnsissoscaacsen 59.1 4.6 .8 1.81 117
! - 19.0 .8 8 .66 38
605.4 190 .6 19.5 1,200
29,790 1,820 100 983 59,090
30,323 1,590 478 978 60,140
1,070.0 463 .6 35.7 2,120
1,945 301 12 82,7 3,860
2,918 182 10 94.1 5,790
3,240.1 185 .7 108 6,430
Water year 1947-48 ......eveveevesnsensess| 74,288.5 1,820 .6 203 147,200

#* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 11-26, Dec. 2-8, Dec. 12 to Apr. 16 (no gage-
heIght record Jan. 23-30, Mar. 27-30, Apr. 2-5; discharge computed on basis of weather records and
records of nearby stations. Backwater from debris Oct. 1 to Nov. 8. Shifting-control method used
June 17 to July 3, July 16 to Aug. 17, Sept. 18-28.



78 RED RIVER OF THE NORTH BASIN
Clearwater River at Plummer, Minn.

Location.- Water-stage recorder, lat. 47°55', long. 96°03', in SE4SW} sec, 4, T. 151 N.,
, on U, S. Highway 59 three-quarters of a mile northwest of Plu.mer. Datum
of gage is 1,099.12 feet, adJustment of 1912 (levels by Corps of Engineers).

Drainage area.- 512 squabe miles.
Records available.- April 1939 to September 1948.

Extremes.- Maximum discharge during year, 929 second-feet Apr. 25, 26; maximum gage
, 7.52 feet Apr. 7 (backwater from ice); minimum discherge, 27 second-feet Sept.
25 gage height, 2.45 feet).
1939-48: Maximum discharge, 1,420 second-feet June 11, 1947; maximum gage height,
8.51 feet Apr. 15, 1940 (backwater from ice); minimum discharge 7.9 feet Aug. 18, 1940
{gage height, 2.05 feet, backwater from squatic vegetation).

Remarks.- Records good except those for periods of ice effect, which are fair.
Ratin% tables, water year 1947-48, except perlods of lce effect
&

age height, in feet and discharge, in second-—ta&t)
(Backwater from debris Oct. 1-21)

Oct., 1 to Apr. 7 Apr. 8 to Sept. 30
2.5 30 4.0 240 2.4 24 4,0 240
2.8 55 4.5 346 2,5 30 4.5 346
3.1 91 5.2 523 2.8 55 5.0 463
3.5 149 3.1 91 6.0 714
3.5 149 6.8 929
Discharge, in second-feet, water year October 1947 to September 1948
Day| Oct. Nov, Dec, Jan, Peb, Mar. Apr. May June July Aug. Sept.
1 122 111 65 80 38 34 70 820 90 62 68 41
2 124 109 70 60 34 34 75 793 81 64 59 41
3 124 108 70 60 34 34 80 766 73 113 S5 40
4 125 108 70 60 34 34 140 740 71 183 53 40
5 128 108 75 60 34 34 240 714 66 149 50 41
6 128 106 75 60 34 34 | *380 714 65 115 49 43
7 130 104 75 60 32 36 500 688 65 94 47 44
8 130 86 75 85 32 36 550 649 58 82 46 45
9 130 70 70 65 30 34 600 636 59 83 48 44
10 130 90 70 60 30 34 600 611 63 86 55 43
11 132 100 70 60 30 34 650 586 56 83 59 40
12 132 100 70 60 30 34 600 561 52 81 56 38
13 137 90 70 55 32 34 | *600 548 50 73 53 36
14 137 70 70 55 32 34 624 536 49 7Q 52 34
15 137 70 70 S5 34 36 662 536 48 67 51 33
16 137 70 70 50 34 36 714 524 46 7c 50 32
17 136 70 70 48 36 36 766 499 44 6€ 49 31
18 138 75 70 48 38 38 793 463 41 64 46 29
19 132 75 70 48 37 36 820 404 40 5¢ 44 28
20 131 80 70 46 36 36 820 324 38 S€ 44 28
21 130 80 70 46 34 38 B47 277 40 8z 43 29
22 126 80 *70 44 34 *38 874 248 41 67 42 29
23 125 80 70 42 34 38 874 224 52 65 42 29
24 126 *75 65 42 34 38 901 203 50 58 42 30
25 125 75 65 40 34 40 929 183 44 56 42 28
26 122 70 65 40 34 42 929 160 48 54 43 29
27 116 70 65 38 *34 46 901 143 49 53 44 29
28 113 70 65 38 36 50 874 130 53 51 46 29
29 112 65 65 38 36 55 874 1la 57 52 45 29
30 112 65 65 *38 - 60 847 109 60 78 44 28
31 112 - €0 38 - *65 - 98 - 81 42 -
Second- Runoff in
Nonth foot-days | Maximum | Minimum Mean acre-feet
Lo T R Y 3,937 137 112 127 7,810
November,.... 2,530 k35 ) 65 84.3 5,020
DECEMDEI, o v v vbuuneriasisvensanrvsnasasnonses 2,140 75 60 69.0 4,240
Calendar year 1947 ...........eeeeneaennn.| | 95,757 | 1,400| 34| 26z | 189,800
January, REWITIE Tes| T Tse| s0.9 3,130
Pebruary 982 38 30 33.9 1,950
March... 1,206 65 34 38.9 2,390
3 P 18,134 929 70 838 37,950
MEY. . oiirerenanrnnanen 14,005 820 98 452 27,780
JUNE.,uvrenrnonsn 1,649 90 38 55.0 3,270
July.. 2,399 183 51 77.4 4,760
August 1,509 88 42 48.7 2,990
SEPLEMber. v viieniiieniiieiieniatiisaienas 1,040 45 28 34.7 2,060
Water Year 1947-48 ..ieeevenssnccnssassans 52,110 929 28 142 103,400

* Winter discharge measurement made on this

day.

y
Note.- Stage-dlscharge relatlon affected by ice Nov. 10 to Apr. 13.
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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 Red Lake Falls, 1% miles upstream from mouth
and 2 miles downstrzam from nearest tributary, which enters from left. Datum of gage
18 949.49 feet above mean sea level, datum of 1912 (levels by Corps of Enginee-s).

Drainage area.- 1,370 square miles.
Records available.- June 1909 to September 1917, November 1934 to September 1948.
Average discharge.- 21 years (1909-17, 1935-48), 265 second-feet.

Extremes.- Maximum discharge during year, 3,000 second-feet Apr. 7; maximum gage height,
B feet Apr. 6 (backwater from ice); minimum discharge, 0.2 second-foot Mar. 19
(gage height, 1.23 feet, backwater from ice).
1909-17, 1934-48: Maximum discharge, 5,430 second-feet Apr. 15, 1947; no flow
Sept. 15, 1936, Sept. 14, 1939, Aug. 19-22, 1940.

Remarks.- Records good except those for perlods of shifting control, which are fair, and
ThHoseé for period of ice effect, which are poor. Flow partly regulated by Clearwater
Lake and several smaller lakes. Diurnal fluctuation caused by mill 600 feet ahove
station.

Revisions (water years).- W 355: ‘1911, 1912.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 146 152 85 70 42 30 180 1,320 180 107 178 53
2 149 152 20 70 42 30 160 1,290 163 111 144 56
3 152 149 80 70 38 30 170 1,260 153 173 120 53
4 146 149 75 70 34 28 850 1,220 142 277 104 51
5 146 158 80 75 34 28 1,700 1,180 132 295 9z 51
8 140 152 85 70 32 26| 2,600| 1,130 131 237 83 51
7 143 149 80 70 30 26| 3,000 1,100 126 179 74 46
8 149 138 70 70 28 28| 2,800 1,060 112 147 12 - 87
9 149 a5 80 &5 26 26| 2,400 1,000 96 142 76 63
10 - 146 &5 70 80 28 24| 2,600 245 107 189 g2 34
11 152 70 85 65 28 24| 2,600 888 106 160 91 38
12 166 85 85 60 26 26| *2,400 832 96 140 89 47
13 163 75 85 55 28 28 2,580 779 89 127 85 52
14 166 100 85 50 28 28 2,480 753 82 117 82 41
15 169 100 75 50 30 30 2,400 753 79 112 81 51
18 169 100 75 48 30 32) 2,480 753 78 112 75 44
17 169 95 70 44 30 38 2,480 779 74 111 80 40
18 169 100 75 44 30 38 2,480 753 71 110 70 31
19 166 110 15 46 28 42 2,400 703 67 103 58 40
20 158 110 80 48 24 60| 2,240 603 64 97 63 40
21 158 110 85 46 26 65| 2,080 513 71 103 55 41
ez 158 110 *80 42 26 70 2,010 450 76 108 55 46
23 158 100 80 42 26 85 1,940 409 97 117 59 40
24 160 *95 80 42 28 85| 1,860 365 113 111 57 26
25 155 95 80 42 28 85| 1,820 336 113 101 52 36
26 180 90 80 40 28 100 1,750 307 104 95 37 38
27 186 90 80 40 30 110 1,640 275 105 91 45 37
e8 160 80 80 40 30 140| 1,570 256 99 88 44 36
29, 155 70 80 40 *30 *180| 1,500 225 103 101 47 40
30 152 75 75 *42 - 180 1,430 225 105 126 45 40
31 149 - 70 42 - 200 - 203 - 195 46 -
Second- Runoff in
Month foot-days Maximum Mininmum Mean acre-feet
[ Y 4,844 189 140 156 9,610
3,219 . 158 65 107 6,380
DECEmMDET, ¢ o vavenrurereesennsarosasanasnensns 2,455 90 70 79.2 4,870
Calendar Year 1947 .cvcecceeesanrscconensas 216,377 5,010 42 593 429,200
JANUALY . s eveessranassatonrrsaaresssnsssanas 1,656 75 40 53.4 3,280
868 42 24 29.9 1,720
1,908 200 24 81.5 3,780
58,380 3,000 160 1,946 115,800
22,675 1,320 203 44,980
JURE. . .ounae . 3,134 180 64 104 8,220
JULYseeveerncncenns 4,262 295 88 137 8,450
AUBUBE . 4 o vt o vieernnsnrnrasensansssanssnsnans 2,352 179 37 75.9 4,670
September. . . criiiiiiiitii it ttarassnns 1,327 67 26 44.2 2,630
Water year 1947-48 ..........ciiiiiiaaanny 107,080 3,000 24 293 212,400

* Winter discharge measurement made on this day.
o Nots.'-; S;age-gischsrge relation affected by ice Nov. 9 to Apr. 12. Shifting-control method used
ot o Nov. 8,
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Turtle River at Manvel, N. Dak.

Location.- Chain gage, lat. 48°05%, long. 97°11', in SEY sec. 10, T. 153 N., R. 51 W.,
gt bridge on State Highway 33, 0 3 mile west of Manvel and 10 miles upstream from
mouth.

Records available.- October 1945 to September 1948.
Extremes.- Maximum discharge during year, 3,450 second-feet Apr. 19 (gage height, 17.88
minimum discharge, 0.1 second- E‘oot Jan. 6 to Apr. 7.
1945-48: Maximum discharge, that of Apr. 19, 1948; minimum 0.1 second-foot at
times each year.
Remarks.- Records good except those for periods of ice effect or backwater from aquatic
growth, which are fair. Gage read once daily.

Discharge, in second-feet, water year October 1947 to September 1893

Day| Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Avg. Sept.
1 6.1 6.3 5.0 0.2 0.1 0.1 #0.1 212 21 62 28 3.0
2 5.6 6.3 5.0 .2 1 -1 .1 166 22 43 21 2.7
3 5.2 6.9 4.5 .2 .1 .1 -1 144 19 34 16 2.3
4 4.5 6.7 4.0 .2 .1 .1 o1 128 240 29 14 2.7
5 3.4 9.2 4.5 .2 .1 .1 *, 1 115 447 34 1z 2.3
6 2.8] *9.4 *4.8 .1 .1 .1 .1 108 263 43 10 2.3
7 2.3 2.9 4.5 .1 .1 .1 *.1 104 136 39 2.0 1.8
8 2.6 8.7 4.2 .1 .1 .1 94 97 32 7.9 2.0
9 2.3 8.7 4.0 .1 .1 .1 *100 84 76 24 7.8 7.7

10 1.7 8.5 3.8 .1 1 .1 150 76 €3 20 7.7 19

11 5.8 8.5 3.5 .1 *,1 .1 200 72 54 19 6.7 5.0

12 7.1 8.0 3.2 *1 .1 .1 250 63 47 15 6.7 .7

13 10 8.0 3.0 .1 .1 .1 320 59 41 14 6.0 .8

14 11 7.5 3.0 .1 .1 *1 *420 56 36 13 11 .6

15 12 7.0 2.6 .1 .1 .1 600 51 32 12 11 .8

16 12 7.0 2.2 .1 .1 .1 900 49 30 11 8.0 1.0

17 11 7.0 2.0 .1 .1 .1 p2,340 48 28 9.8 1 .8

18 9.2 7.0 1.6 .1 .1 -1 12,450 57 27 8.6 12 .7

19 7.8 7.0 1.4 .1 .1 .1 13,360 66 27 7.9 13

20 6.1 7.0 1.4 .1 .1 .1 13,120 57 25 10 16 .5

21 4.1 6.5 1.2 -1 .1 .1 12,620 48 29 12 14 .7

22 4.3 6.5 1.2 .1 .1 .1 12,270 41 40 14 11 .8

23 4.3 6.0 1.2 .1 .1 .1 (1,930 33 62 13 8.4 1.3

24 4.9 6.0 1.0 -1 .1 .1 1,600 30 89 13 7.1 .8

25 | 7.8 6.0 1.0 .1 .1 .1 ]1,260 27 127 15 6.7 .7

26 7.8 5.5 1.0 .1 .1 .1 944 25 149 15 6.0 1.0

27 8.3 5.5 .8 .1 .1 *.1 745 23 135 13 5.2 .8

28 7.8 5.0 -6 .1 .1 .1 617 22 109 14 4.5 .8

29 7.4 5.0 .5 1 .1 .1 501 22 96 16 3.8 .6

30 6.9 5.0 .4 .1 - .1 316 20 79 21 3.4 .5

31 6.5 - <3 W1 - .1 - 21 - 28 3.4 -

Second- Runoff in
Month foot-days Maximum Minimum M~an acre-feet

October..... 198.4 12 1.7 6.40 394

November. ... 211.6 9.9 5.0 7.05 420

December.... 77.4 5.0 .3 2.50 154

11,8335.2 | 418 | .1 T " s1s | zz.e80

September. .. ...cciiiiiiiiiiiiieieiiianiaans 65.7 19 .4 2.19 130

Water year 1947-48 ........c.ieeincinaieaes| 33,357.7 3,360 .1 91.1 66,170

Peak discharge (base, 200 sec.-ft.).- Apr. 12 (6:45 p.m.) 3,450 sec.-ft.; June 5 (5 a.m.) 483 sec.-

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 10 to Apr. 16. Backwater from aquatic
growth Oct. 1-15, May 21 to June 3, Sept. 26-30; discharge computed on basis of 4 ¢ischarge measure-
ments, gage heights, and engmeera' notes.
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Forest River near Fordville, N. Dak.

Location.- Chaln gage, lat. 48°12t', long. 97°44', on line between secs. 32 and 33, T. 155
., R, 55 W., at highway bridge a quarter of a mile downstream from South Branch and
3 miles southeast of Fordville. -

Drainage area.- 491 square miles.
Records avallable.- April 1940 to September 1948.

gxtremes.- Maximum discharge during year, 19,000 second-feet Apr. 18 (gage helght, 14.25
—feet, from floodmarks), by slope-area method; minimum daily discharge, 3.5 second-feet
Sept. 8, 19, 20 (gage helght, 1.27 feet).
94él)940-47: Maximum discharge, that of Apr. 18, 1948; no flow Apr, 1-13, Sept. 3,

Remarks. -~ Records falr except those above 5,000 second-feet and those for perlods of ice
effect, backwater from debris, or doubtful or no gage-height record, which are poor.
Gage read once dally.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov, Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 4.0 4.0 5.5 5 5 S5 5 126 418 14 5.9 a4.5
2 4.0 4.0 6.0 5 5 S5 S5 109 a7 12 5.9 d4.5
3 4.2 4.0 6.0 5 5 5 5 75 22 11 6.3 d4.0
4 4.2 4.0 6.0 5 5 5 6 69 50 9.9 6.3 d4.0
5 4.4 4.0 8.0 5 5 5 6 468 72 9.3 5.9 a4.0
6 5.0 4.0 6.0 5 5 5 8 as7 53 8.7 5.9 d3.8
7 5.0 4.0 6.0 5 S 5 6 da66 31 8.7 8.3 43.6
8 5.0 *3.9 6.0 5 S 5 6 63 20 8.2 &6.0 3.5
] 5.5 3.8 5.8 5 5 5 7 as57 17 7.7 a6.0 d3.6
10 5.5 3.8 *5.8 5 5 5 7 da52 18 7.7 ag.0 d3.7
11 6.0 a3.8 5.8 5 5 5 12 46 14 a7.3 as.0 d3.8
12 7.0 a3.8 5.8 5 5 5 20 39 12 da7.0 ag.o d4.0
13 7.6 a3.8 5.8 5 5 5 40 37 12 46.6 20 ds.2
14 7.0 a4.0 5.8 5 S 5 50 35 1z d6.3 14 4.3
15 6.0 a4.2 5.8 5 5 5 250 37 13 5.9 11 4.3
18 6.0 a4.4 5.5 5 5 5 600 443 13 d6.0 9.9 4.3
17 5.5 a5.0 5.5 5 5 5 a2,500 49 14 d6.0 20 4.3
18 5.5 a5.5 5.5 S 5 5 *7,480 d40 14 46.0 18 3.9
18 5.0 8.0 5.5 5 5 5.5 6,750 436 15 d6.0 15 3.5
20 4.5 6.0 5.5 5 5 5.5 3,000 432 22 ds.o 11 3.5
21 4.0 6.0 5.5 5 5 5.5 1,380 29 24 8.7 8.9 3.9
22 4.0 6.0 5.5 5 S 5.5 1,070 29 24 8.7 7.7 3.9
23 4.0 5.5 5.5 5 5 5.5 825 29 23 13 7.2 3.9
24 4.0 5.5 5.5 5 5 5.5 660 28 21 15 7.2 3.9
25 4.0 5.5 5.5 5 5 5.5 577 daze 18 15 8.3 3.9
26 4.0 5.0 5.5 5 5 5.5 486 daza 1s 14 8.3 3.9
27 4.0 5.0 5.5 5 S 5.5 391 423 14 11 5.9 3.9
28 4.0 5.0 5.0 5 5 5.5 288 dz2 14 8.7 45.5 3.9
29 4.0 5.0 5.0 5 5 5.5 199 de1 14 7.7 4as5.0 3.9
30 4.0 5.0 5.0 5 - 5.5 153 420 14 7.2 d5.0 3.9

31 4.0 - 5.0 5 - *5.,5 - dl9 - 6.8 d4.5 -

Second- Runoff in

Month foot-days | Maximum ( Minimum Mean acre-feet

October... . 150.9 7.6 4.0 4,87 299

November...,... 139.5 6.Q 3.8 4.65 277

DECEMDET . o e vuerusereusuorasasseassansrsanons 174.1 6.0 5.0 5.62 345

Calendar year 1947 .........oeveeeenennses  4,800.6 | 800 | 1.7 | 1s.z2 | 9,530
J S S, Jagl I A -

January..... 5 5.0 307

FeDruary....... 5 5.0 288
i 5 5.21 320

5 892 53,100

19 45.7 2,810

12 21.3 1,270

5.9 8.91 548

4.5 8.45 519

September, ... 35 3.94 235
Water year 1947-48 ....ccivatrancisonanans 30,406.3 7,480 3.5 83.1 60,320

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

Minto.

& Doubtful gage-height record; diacharge computed as explained in footnote a.

Note.- Stage-discharge relation affected by ice Nov. 19 to Apr. 16, Backwater from debris Oct. 1
to Nov. 10, Sept. 22-30; discharge computed on basis of weather records and records for s-ation at
Minto.
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Forest River at Minto, N. Dak.
Location.- Wire-weight gage, lat. 48°16!'10", long. 97°22'10", in SE} sec. 31, T. 156 N.,

. ., in Minto. -
Records available.- April 1944 to September 1948. )

Extremes.- Maximum discharge during year, 12,000 second-feet Aor. 19 (gage height, 11.80
Teet, from floodmarks), by contracted-opening method; minimum, 0.1 second-foot Mar. 4-
22 (gage height, 1.07 feet).
1944-48: Maximum discharge, that of Aor. 19, 1948; no flow at times each year ex-
cept 1948,

Remarks.- Records fair. Gage read once daily.

Discharge, In second-feet, water year Oc 1947 to P 1948

Day| Oct. Nov Dec. Jan. Feb, Mar. Apr. May June Julw Aug. Sept.
1 3.0 5.4 5.4 4.6 2.3 0.3 *0.5 270 37| 35 10 7.2
2 3.0 das.5 5.4 4.6 2.3 3 5 240 35 30 9.3 8.2
3 3.0 as.o 5.4 4.6 2.3 «3 5 211 35 35 9.3 5.4
4 3.0 da7.0 4.6 4.6 1.7 .1 2.3 198 35| 30 7.2 5.4
5 2.3 da7.0 4.6 4.8 1.7 .1 *2.3 198 35 28 6.2 4.6
[ 3.0 *7.2 a5.0 4.6 1.7 o1 3.8 194 56 26 6.2 4.6
1 2.3 a7.0 *5.4 4.6 1.7 .1 3.8 157 64 20 8.2 4.6
8 1.7 da7.0 S.4 4.6 .8 .1 5.8 140 47 18 8.2 4.6
9 1.7 4a6.5 5.4 4.6 .8 .1 3.8 124 45 18 8.2 4.6
10 2.3 as.s5 5.4 4.6 5 .1 4.6 111 43 18 8.2 3.8
11 2.3 ab.4 5.4 4.6 .5 d 5.4 101 37 20 7.2 3.8
12 1.7 8.2 5.4 *4.6 *.5 W1 12 929 31 21 6.2 5.4
13 1.7 8.2 5.4 4.8 3 .1 23 920 30 20 5.4 5.4
1se 1.7 8.2 5.4 4.8 3 *.1 41 90 28 19 12 5.4
15 4.6 6.2 5.4 3.0 3 W1 60 90 28 pE:} 10 6.2
16 6.2 6.2 5.4 3.0 3 .1 140 87 27 18 10 6.2
17 5.4 6.2 5.4 3.0 3 <1 11,400 a7 27 18 14 4.6
18 5.4 6.2 5.4 3.0 .3 o1 s 130 90 24 15 14 3.8
19 5.4 6.2 5.4 3.0 3 .1 F,!-)OO 85 24 14 14 4.6
20 5.4 6.2 5.4 2.3 .3 .1 |6,830 74 23 12 18 4.6
21 5.4 8.2 5.4 2.3 3 .1 13,800 71 31 15 14 5.4
22 .4 8.2 S.4 2.3 .3 .1 (2,530 62 31 15 13 5.4
23 5.4 5.4 5.4 2.3 .3 -3 |1,800 58 80 14 13 3.8
24 5.4 5.4 5.4 2.3 .3 .3 [1,250 54 69 13 12 3.8
25 4.8 5.4 5.4 2.3 .3 <3 923 54 60 18 10 3.8
26 4.8 5.4 5.4 2.3 .3 3 882 50 56 14 10 3.8
27 4.6 5.4 5.4 2.3 3 *.3 811 45 54 13 8.2 3.8
28 4.6 5.4 4.6 2.3 3 .3 593 43 47 12 7.2 3.8
29 S.4 5.4 4.6 2.3 .3 .3 422 43 39 12 7.2 3.8
30 5.4 5.4 4.6 2.3 - .3 341 39 37 12 7.2 3.8
31 S.4 - 4.6 2.3 - <3 - 39 - 12 7.2 -
Second- Runoff in

Month foot-days | Maximum | Minimum Mean acre-feet
OCtODer. . i iiiiiaeiarannas e 121.3 8.2 1.7 3.91 241
November, B 182.9 7.2 5.4 6.10 363
Dacember, ... iiiicreniittranisnterenaarsnansl 162.2 5.4 4.8 5.23 322
Calendar year 1947 ...ceieevviaccnonsacnnn 8,055.6 700 o) 22,11 15,980
JaNUAPY. .. cvttenteetsacccarecsassrannavaraen 107.0 4,6 2.3 3,45 212
21.9 2.3 .3 .76 43

5.5 .3 1 .18 1

. 37,519.3 9,900 «5 1,251 74,420

. 3,294 270 39 106 6,530

. 1,215 80 23 40.5 2,410

s 581 ¢+ 35 12 18.7 1,150

ugus 294.8 16 5.4 9.51 585
September. .. oviuntiiiinteiiiie e e 142.2 1.2 3.8 1.74 282
Water year 1947-48 .....ivveieavnncrananns 43,6847.1 9,900 .1 119 86,570

* Winter dlascharge measurement made on this day.

a No gage-height record; discharge interpolated. .

4 Doubtful gage~height record; discharge computed on basis of weather records ard records for sta-
tion near Pordville.

Note.- Stage-discharge relation affected by 1ce Nov. 23 to Apr. 17.
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South Branch Park River near Park River, N. Dak.

Location.- Chain gage, lat. 48°24', long. 97°50!', on line between secs. 15 and
., R, 56 W., at highway bridge half a mile upstream from small stream and 4

northwest of town of Park River.

Drainage grea.- 255 square miles.

Records available.- March 1940 to September 1948.

6,
miles

83

T. 187

Extremes.- Maximum discharge during year, 11,000 second-feet Apr. 18 (gage height, 11,80
~ feet, from floodmark); minimum, 0.1 second-foot Jan. 16 to Mar. 18.
1940-48: Maximum discharge, that of Apr. 18, 1948; no flow during part of mcst

years.

Remarks.- Records good except those above 2,000 second-feet and those for periods cf ice

~ erTect, backwater from debris, or no gage-height record, which are falr, Gage read
once daily.
Discharge, in second-feet, water year October 1947 to September 1948
Day| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 1.5 1.3 0.6 0.2 0,1 0.1 0.9 13 11 19 13 0.9
2 al.2 1.3 .8 .2 o1 .1 .8 96 9.4 18 12 "
3 9 1.3 8 2 .1 «d . 93 12 18 10 "
4 a.8 1.3 .8 w2 .1 W1 al.o es 11 18 9.9 4
5 .8 1.1 N .2 ol .1 *1.0] 74 10 19 11 X3
] a.8 *1.4 i .2 o1 .1 al.2| 68 { al0 19 14 "
7 .8 al.2 - .2 21 o1 1.4 €5 10 19 20 .3
8 .8 al.l .8 .2 o1 .1 al.4 58 10 37 22 .2
9 a.8 al.0 *.8 $2 .1 o1 al.4 47 8.7 48 28 2
10 2.8 .9 .6 .2 .1 1 1.4 42 9.7 50 37 .2
11 a2.0 .9 B-] .2 ol .1 1.5] 38 8.9 59 42 4
12 5.8 .9 .5 .2 *1 .1 *1.5| 31 8.1 34 39 .2
13 a5.0 . B-] .2 .1 .1 1.5 28 aB8.0 19 144 .2
14 a4.0 .9 «5 *2 o1 *1 1.8 25 7.8 17 88 .2
15 a3.0 .9 5 .2 .1 .1 4.0 27 7.6 13 23 .2
16 az.0 .9 5 .1 -1 o1 121 96 7.8 14 15 .2
17 1.5 .9 .4 .1 .1 .1 11,130 78 7.4 13 12 .2
18 1.5 .9 o4 -1 o1 +1 [*,900 59 6.8 alz 1z .2
19 al.2 a.9 " .1 .1 2 | 4,390 49 6.8 12 11 .2
20 .9 .9 o4 .1 o1 a.3 11,430 38 a7.0 11 11 .2
21 1.1 a.9 4 .1 .1 .5 923 31 18 15 11 .2
22 1.1 .9 4 o1 o1 5 765 27 18 20 11 .2
23 1.1 .9 o4 o1 . a.5 €81 az5 17 20 11 .2
24 al.l .9 "4 .1 o1 &a.5 728 23 17 16 11 .2
25 1a a.8 3 o1 .1 .5 858 18 17 13 11 .2
28 1.1 2.7 3 <1 .1 &a.6 578 18 17 13 10 .2
27 al.l .8 .3 .1 o1 *.8 409 15 | al7 13 10 .2
28 l.a a.8 .3 .1 o1 .8 286 14 17 12 9.7 .2
29 1.1 .6 .3 .1 .1 .8 198 13 18 10 8.4 .2
30 1.1 . .3 o1 - a.8 138 al2 16 9.4 6.1 2
31 1.1 - .3 3 - 8 - 12 - 15 2.2 -
Second~ Runoff in
Month foot-days Maximum | Minimum Mean acre-fest
October.. 48.0
November, 28.4
Deoember. . herrsesierieeannen 14.3
CA1endBT YORr 1947 «veviverrnrrreneenneens  $,011.6
JARUAPY. . evenininieie e eeeeanaead 4.6
PODTUATY . s onvtueerasosestonssosassssoncanses 2.9
March...oooes R 9.4
April........ 17,354.7
May......... 1,420 2
June. .. 349 6.8
July... 625.4 9.4
August. ... 873.3 144 2.2 21.7 1,340
September. .. i ittt rar et cirsernaaas 7.8 .9 .2 .26 1s
water year 1947-48 ....i.si00rveineinneess| 20,637.8 4,900 .1 56,1 40,740

Peak discharge (base, 200 sec.-ft.).- Apr. 18 (10:30
sec.-ft.

* Winter discharge measurement made on this day.
a- No gage-height record; discharge interpolated.
Note.- Stage-discharge relation affected by ice Nov. 13-18, Dec. 3 to Mar. 19, Apr. 16, 17. Back-
water from debris Mey 24 to June 8, Aug. 15-29, Sept. 3-30.

p.m.) 11,000 sec.-ft.; Aug. 13 (7 p.m.) 541
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Park River at Grafton, N. Dak.

Location.- Wire-weight gage, lat. 48°25!,

long. 97°24!',

., at Grafton. Rubble masonry control dam 2 miles downstream.
is 807.39 feet above mean sea level, adjustment of 1929.

Drainage area.- 753 square miles.

in NEY sec. 13, T. 157 N., R.

TLatum of gage

Records available.- April 1931 to September 1948 (incomplete prior to 1£37).

Average discharge.- 12 years (1936-48), 44.3 second-feet.

Extremes.- Maximum discharge during year, 11,700 second-feet Apr.
Teet]; minimum, 0.1 second-foot Feb. 6 to "Mar

18.

19 (gage height, 20.06

1931-48; Maximum discharge, that of Apr. 19, 1948; no flow at tires in most years.

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

once or twice daily.
Revislons (water year).- W 955: 1941.

Discharge, in second-feet, water year October 1947 to S 1948
bay| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June Jul~ Avg. Sept.
1 1.5 1.0 2.7 1.0 2 1 1.5 868 40 35 36 7.5
2 1.2 1.2 2.8 .9 .2 1 1.5 647 45 31 32 6.7
3 1.0 1.2 3.0 -8 .2 .1 1.5 476 43 28 27 6.0
4 .9 5.3 2.0 .8 2 .1 1.8 400 36 28 25 5.3
5 .9 4.6 3.2 7 .2 .1 *3.3 358 33 27 21 4.8
[ -8 *2.7 3.2 .7 W ) 2.2 320 31 26 17 3.9
7 .6 2.7 *3.3 N .1 .1 6.7 290 28 26 | als 2.2
8 .5 2.7 3.3 .6 .1 .3 8.3 257 31 38 | al4 1.5
9 .4 2.2 3.3 .5 .1 .1 6.0 236 31 53 | ald 1.5
10 ] 2.2 3.3 .5 .1 W1 5.3 211 31 80 al2 1.8
11 -4 2.2 3.3 .5 .1 .1 2.7 185 28 77 all 2.2
12 .6 2.2 2.7 *.5 *.1 .1 2.2 166 28 73 10 2.2
13 2.2 2.2 2.7 .5 W1 d 2.7 150 24 72 10 1.8
14 2.2 2.2 2.7 .5 W LIS 6.7 142 22 71 64 1.8
15 3.3 2.2 2.7 .4 1 .1 15 149 18 64 | 261 1.8
16 3.3 2.2 2.7 4 d .1 40 172 17 55 56 1.8
17 2.2 2.7 2.7 -4 1 .1 280 212 16 45 80 1.8
18 1.8 2.7 2.2 4 .1 .1 (a,200 222 16 35 43 1.8
19 1.8 2.7 2.2 .4 d .2 |8,680 2086 15 27 37 1.5
20 1.5 2.7 1.8 .4 1 3 10,500 164 14 23 32 1.5
21 1.5 2.7 1.8 4 d .4 |7,740 134 26 42 23 1.5
22 1.5 2.7 1.8 4 .1 .5 15,620 117 73 43 19 1.2
23 1.2 2.5 1.8 3 .1 «6 14,100 104 84 45 18 1.2
24 1.2 2.5 1.8 ] .1 «9 13,110 94 88 43 15 1.2
25 1.0 2.5 1.8 .3 .1 1.0 |2,720 86 65 40 14 1.0
26 l.0 2.5 1.8 .3 .1 1.2 |2,740 79 65 45 13 1.0
27 1.0 2.5 1.8 - <1 *1.5 12,500 77 56 54 12 1.0
28 1.0 2.5 1.5 .3 .1 1.5 2,140 65 48 49 11 .9
29 1.0 2.5 1.5 3 .1 1.5 1,640 57 43 46 9.1 .9
30 1.0 2.6 1.2 .23 - 1.5 {1,180 53 59 42 7.5 .9
31 l.0 - 1.0 .3 - 1.5 - 47 - 37 7.5 -
Second- Runoff in
Month foot-days Maximum Minimum Maan ‘acre-feet
October.... 39.8 3.3 0.3 1.28 79
November. 75.3 5.3 1.0 2.51 149
December. .. 74.6 3.3 1.0 2.41 148
CAlendar YOar 1847 .......oeeeevsnnennsa|  8,787.2 | 800 | 0|  24.1 | 17,430
YT 3T a8 Tz
.4 .2 d .12 6.7
14.4 1.5 .1 .46 29
54,257.4 | 10,500 1.5 | 1,809 107,600
6,744 47 13,380
1,134 88 14 37.8 2,250
1,400 80 23 45.2 2,780
945.1 261 7.5 30.5 1,870
70.0 7.5 .9 2.33 139
Water sear 1947-48 ....... teeencserseanaas| 64,773.0 | 10,500 A 177 128,500

Peak dlschar&e Qbasei 200 sec.-ft.).- Apr. 19 (5 p.m.) 11,700 sec.-ft.; May 18 (2 a.m.) 228 sec.-
ft.; Aug. a.m.) 372 sec¢.-ft.

* Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated.
Note.- Stage-discharge relation affected by ice Nov. 23 to Apr. 18 (no gage-height record Nov. 23
to Dec. 6, Jan. 1 to Mar. 20; discharge computed on basis of 5 discharge measurements, weather rec-
ords, and records for South Branch Park River near Park River).
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Two Rivers below Hallock, Minn.
Location.- Chain gage, lat. 48°46'50", long. 97°02%25", in NEISEL sec. 7, T. 161 N., R. 49

miles west of Hallock, and 5 mlles upstream from North Branch Two Rivers.
Records avallable.- March 1945 to September 1948,

Extremes.- Maximum daily discharge during year, 2,200 second feet Apr. 26, 27; maximum
gageé height, 22.84 feet Apr. 25; no flow on many day
1945-48: Maximum daily dlscharge that of Apr. 26 27, 1948; no flow at times;
minimum gage height observed, 1.63 feet Sept. 17, 19 6

Remarks.- Records good except those for periods of ice effect, backwater from debris, back-
:afier' gmﬂ) Red River of the North, or no gage-height record which are fair. Gage read
wice dally.

Discharge, in second-feet, water year October 1947 to Septegber 1948

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 14 80 13 7.0 0.2 [} 0.4 | 1,500 160 168 | 228 3.8
2 15 75 13 6.5 .2 o] .4 1,400 152 152 | 211 4.0
3 16 65 13 6.0 *.2 0 .6 1,300 145 138 184 8.7
4 17 58 13 5.5 .2 o 1.2 1,100 131 168 152 4.6
5 18 48 12 5.0 .2 o 4.6 1,000 131 2865 124 4.1
6 17 41 12 5.0 .2 <] 9.5 950 131 346 104 3.3
17 17 33 12 S.0 .2 0 80 850 117 409 80 -8
8 16 29 12 4.8 .1 .0 130 750 104 S00 70 1.4
] 16 24 12 4.6 3 0 140 650 92 530 60 .9
10 19 22 12 3.8 .1 o 120 600 80 sz0 50 .4
il 27 20 12 3.4 0 [ 150 S00 75 427 41 1.5
12 27 18 12 3.0 0 [ 220 480 70 373 41 1.8
13 23 18 12 2.8 [+ 0 380 436 85 318 39 2.0
14 17 17 12 2.2 0 o] 600 409 65 229 35 3.7
15 16 17 12 1.9 [+] 0 650 408 60 124 35 5.8
16 18 16 13 1.5 [} o] 700 4098 a4s 80 58 4.0
17 22 15 13 1.3 0 [¢] 800 355 as7 60 92 5.8
18 29 14 *13 1.0 0 [+ 800 274 44 d427 145 7.6
18 35 14 13 <7 (o] .2 [1,000 283 az9 a346 193 5.8
20 38 14 13 .6 [+] .6 [1,100 355 asl 4211 238 5.2
21 35 14 13 .6 0 2.0 {1,200 364 39 dss 228 4.4
22 31 14 13 .5 o] 4.0 [1,400 310 65 124 184 4.8
23 31 *14 12 .4 o] 5.0 1,800 265 92 228 131 3.7
24 29 14 12 .4 0 5.5 1,800 247 124 346 80 .2
25 27 14 12 .3 o] 2.6 2,000 229 145 436 S3 .1
28 31 14 12 3 o] 1.4 2,200 211 138 500 15 -2
27 39 14 12 .3 [+ 1.0 [2,200 211 138 481 152 .2
28 50 13 11 ] [¢] .8 {2,000 202 145 391 80 .2
28 -5 13 10 3 0 .6 {1,800 193 160 373 131 W3
30 80 13 8.5 .3 - *.4 (1,700 176 168 301 33 .1

31 80 - 7.5 .3 - 4 - 168 - 256 8.2 -

Second- Ruoff in

Month foot-days | Maximum | Minimum Mean | cue-feet

. 916 80 14 29.5 1,820

. 776 80 13 25.9 1,540

DeCeMDOr. et everervocatoortosansanscsacsanns 372.0 13 7.5 12.0 738

Calendar YEAr 1947 ......eeeeeeenneeneanns 31,7055 | 1,280 2.8 86.9 62,690
S

150

3.4

49

49,360

32,900

5,910

18,500

8,620

September. 89.4 8.7 1 2.98 177

Water year 1947-48 ... .ci.civeenananoann 59,372.9 2,200 o 162 117,800

* Winter discharge measurement or estimate of low flow made on thls day.

d Diacharge computed on basls of doubtful gage height.

Note.- Stage-discharge relation affected by ice Nov. 8 to Apr. 15. Backwater from debris Oct. l-
28, Backwater from Red River of the Nurth Apr. 16 to May 12.

911165 0 -560- 7




86 RED RIVER OF THE NORTH BASIN
North Branch Two Rivers near Lancaster, Mimn.

Location.- Staff gage, lat. 48°63'21", long. 96°40'01", in NWi sec. 6, T. 162 N., R. 46
~, 8 miles northeast of Lancaster. Datum of ga§e is 963.69 feet above mean sea level,

adjustment of 1912 (levels by Corps of Engineers].

Drainage area.- 32 square miles.

Records available.- April 1929 to September 1939, April 1941 to September 1948.

Average dlscharge.- 15 years (1929-37, 1941-48), 5.28 second-feet.

Extremes.- Maximum discharge observed during year, 264 second-feet Apr. 18, 19 (gage

“—helght, 3.60 feet); no flow on many days.

1929-38, 1941-48: Maximum discharge observed, 290 second-feet Sept. 25, 1941; no

flow during several months each year.

Remarks.- Records good except those for periods of lce effect and those below 20 second-
eet, which are poor. Gage read once daily.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov, Dec. Jan, Peb. Mar. Apr. May June July Aug. Sept.
1 0.9 4.0 0.2 0.2 0.4 0 89 29 51 13 0.3
2 .5 3.3 .2 .2 .4 0 89 26 54 1 .2
3 .4 3.3 .2 .2 *.4 [+ 84 28 30 6.7 .2
4 5 3.4 .2 .2 .2 [ 84 23, 50 S.1 2
S .8 3.0 .2 .2 [} [} 80 21 50 4.5 .1
6 .1 2.6 .2 .2 [} 4 72 19 35 4.0 0
7 3 2.8 .2 2 0 1.3 68 17 24 3.7 [«
8 .5 2.1 2 .2 0 5.5 64 15 32 3.7 0
9 .31, 1.5 .2 .2 0 5.5 60 12 43 3.9 o)

10 .2 1.1 .2 .2 o] 8.5 56 11 28 5.1 o]

11 .8 .9 .2 .2 [} 13 53 5.9 17 4.5 4]

12 2.4 .9 .2 .2 o] 22 50 3.9 13 4.0 [

13 4.7 .5 .2 .2 0 " 42 46 2.7 9.3 3.9 [}

14 7.0 4 .2 .2 o] 70 46 2.0 6.8 5.2 o
15 8.8 .4 .2 .2 o *110 46 1.2 5.4 5.9 )

186 8.€ .3 .2 .2 9] 138 50 1.0 5.6 7.8 [+]

17 6.2 .2 .2 .2 [+] 231 46 .6 7.2 7.2 0

18 5.8 3 *.2 .2 [+] 264 46 4 6.1 6.3 0

19 5.4 .2 .2 .2 o 264 50 .2 58 5.2 [+

20 5.1 .3 .2 .2 [¢] 231 50 .1 45 3.9 o

21 4.9 .3 .2 .2 [+] 192 50 .2 10 3.5 [+

22 5.8 3 .2 .2 0 157 43 .3 28 2.9 [+

23 4.5 o3 .2 .2 0 14¢ 42 9.9 22 2.6 [+

24 4.9 .2 .2 4 0 132 40 20 15 2.5 [}

25 5.8 .2 .2 .2 [¢] 120 38 18 26 2.2 0

26 5.6 .2 .2 .2 0 114 41 15 26 1.7 [}

27 4.9 .2 .2 .2 [+ *109 43 11 18 1.4 [}

28 4.3 2 .2 .2 o 104 40 8,0 14 1.1 0

29 4.3 .2 .2 3 (o] 99 37 7.2 16 .8 [}

30 3.8 .2 .2 3 - 89 35 6.3 26 .5 [+

3 3.8 - .2 T4 - - 33 - 18 .4 -

Second- Runoff in
Month foot-days Maximym Minimum Mean acre-reet

OCEODOD . t vt vrivierencaaercconsesetcnstasans 107.5 7.0 0.1 3.47 213

NOVeMDer. | . curiatncuioannraoserrsornasns ve 33.8 4.0 .2 1l.12 87

December. ... ovoeirraricreraniarererniaianns 6.2 .2 .2 .20 12
Calendar Year 1947 ............oeeseenn.d| | 1,822,0| 208 | o | 48| 5,610

JAOUBRY. o vverrnrreennrnrsssnnsatssessasnsns I

[
[}
0
3
4

September....... ... aiitirieieniteiecriaann 1.0 .3 [+] .03 2.0

Water year 1947-48 ..... ... .cienininnanas) 5,545.8 264 ) 15.2 11,000

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 8 to Apr. 15.
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North Branch Two Rivers near Northcote, Minn.

Location.- Staff gage, lat. 48°49'06", long. 97°03'11", in NEINW} sec. 31, T. 162 N., R.
> at highway bridge 3 miles southwest of Northcote and 3.8 miles upstream from
mouth.  Datum of gage 1s 769.03 feet above mean sea level, adjustment of 1912 (levels
by Corps of Engineers).

Drainage area.- 386 square miles.
Records available.- March 1941 to September 1942, March 1945 to September 1948.

Extremes.- Maximum daily discharge during year, 850 second-feet Apr. 26; maximum gage
HeIght observed, 23.52 feet Apr. 26, backwater from Red River of the North; no flow
at times.
1941-42, 1945-48: Maximum daily discharge, 1,700 second-feet Apr. 2, 1942; maximum
gage height observed, that of Apr. 26, 1948; no flow at times.

Remarks.- Records falr except those for periods of ice effect, backwater from Red River, or

doubtful gage-height record, which are poor. Gage read once dally prior to Apr. 4,
twice daily thereafter.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 21 45 7.5 1.8 o] 650 294 98 190 5.8
2 20 45 7.5 1.8 o 600 294 88 150 5.1
3 19 43 7.5 1.7 (*) ) 600 363 91 | 119 4.3
4 19 41 7.0 1.6 o 550 554 278 105 3.2
s 19 41 7.0 1.6 4 500 449 372 81 2.5
6 10 41 6.5 1.5 11 440 336 382 69 2.0
T 10 40 6.0 1.5 40 420 262 327 58 1.4
8 10 38 6.0 1.5 90 400 230 336 51 8
9 9.9 36 6.0 1.5 130 400 206 576 44 .5
10 9.9 32 6.0 1.4 220 380 182 720 38 1.7
11 9.9 32 8.0 1.2 320 360 150 554 4a3e 1.8
12 173 28 6.0 1.1 400 360 134 363 4a36 1.5
13} 383 26 6.0 1.0 *500 340 119 262 | 432 1.2
14 257 24 6.0 .8 550 340 91 198 a34 .6
15 208 22 6.0 .6 550 340 81 174 27 .5
16 201 19 8.0 .5 600 320 69 150 30 5
17 173 18 6.0 4 600 320 58 126 34 .5
18 152 16 *6.0 .3 650 318 51 119 38 .2
19 145 15 5.5 .2 650 318 44 105 36 .1
20 124 13 5.5 .2 700 318 40 91 30 0
21 98 13 5.0 .1 700 363 dz27 119 27 0o
22 86 12 5.0 .1 750 402 4338 278 25 0
23 71 *11 4.4 0 750 392 51 363 20 )
24 65 10 3.8 4] 800 372 150 z27 17 [o]
25 60 9.5 3.4 0 800 354 198 386 15 [¢]
26 60 9.0 3.0 o] 850 345 198 210 13 )
27 €0 9.0 2.8 o] 800 338 182 310 11 [
.28 57 8.5 2.4 o] 800 336 150 254 10 0
29 54 8.0 2.2 0 780 336 119 206 8.7 o]
30 50 8.0 1.9 0 700 327 112 206 7.7 o
31 48 - 1.8 [} (*) - 310 - 214 7.0 -
Second- Runoff in
Month foot-days Maximum Minimum Mean gore-feet
October............ . 2,682.7 383 9.9 86.5 5,320
November. ... 8.0 1,410
December. . . 1.8 321
CAlendar Year 1947 ....coce.ueesessssseass 1" Tss,530
January........ . Ty
February.... . [+
. ]
. 27,200
. 24,090
. 10,380
. 16,430
. 2,780
. &8
Water year 1947-48 ......v.iccicnccneannnns 44,390.5 850 0 121 88,040

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

d Discharge computed on basis of doubtful gage-height.

Note.- Stage-discharge relation affected by ice Nov. 7 to Jan. 24, Apr. 4-14. Backwater from Red
River of the North Apr. 14 to May 17.
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State ditch 85 near Lancaster, Minn.

Location.- Staff gage, lat. 48°52'02", long. 96°40'01", in southwest corper of sec. 8, T.
—IGZN., R, 46 W., 7 miles northeast of Lancaster. Datum of gage is 939.28 feet above
mean sea level, datum of 1929 (levels by Corps of Engineers).

Drajnage area.- 95 square miles.

Records available.- April 1929 to September 1938, March 1942 to September 1948.

Average discharge.- 15 years, 12.1 second-feet.

Extremes.- Maximum discharge observed during year, 288 second-feet May 1, 2, 3 (gage
helght, 5.26 feet); no flow on many days. ' '

1929-38, 1942-48: Maximum discharge observed, 298 second-feet Apr. 5, 1942, dis-
charge measurement; no flow for several months in most years.

Remarks .- Records good except those for periods of lce effect or backwater, from gebris,
— wﬁigﬁ are ggﬁ', and those for period of no gage-height record, which are poor. Gage
read once y.

Discharge, in second-feet, water year October 1947 to September 1948

Oct. Nev. Dec. Jan. Feb. '| Mar. Apr. May June Julr Aug. Sept.
1] 1 12 288 191 a| =23 2.1
2] u 11 2.0 (*) 288 191 4] 21 2.4
31 10 11 0 288 179 66| 19 2.7
4 9.9| 10 274 168 6| 16 2.2
5 9.5 11 274 158 62| 14 1.2
6 9.1| 12 1.5 2 274 149 8| 13 .6
7 8.8] 12 > 0.2 5 260 133 34 12 .3
8 9.0f 11 10 260 119 35 11 "
9 9.1 9.5 15 246 102 31 9.7 .3
10 9.3 8.0 25 246 92 26| 1 .2
n 1 6.5 1.0 35 246 78 21 10 [
12] 30 5.0 . 232 66 20 9.7 0
13| 33 5.0 86 232 58 17 9.9 0
14| 34 5.0 62 218 48 is| 10 2
15 31 5.0 *97 218 a | 13 .3
18| =28 4.6 1s8 218 41 4| 13 3.0
17| 28 4.6 19] 218- 32 U 13 2.1
18| 23 4.4 (*) 168 218 29 13| 1 1.8
19| 20 4.3 158 218 26 12 9.2 1.2
20 18 4.0 K 232 218 23 11 8.2 .8
21| 1s 3.8 248 218 21 20 7.3 .8
22| 15 *3.6 248 218 23 32 6.4 .5
237 14 ] o *) 248 218 68 31 5.5 .
24f 15 3.0 246 218 97 26 4.0 3
25 15 246 218 87 32 4.0 .1
26| 15 246 218 78 29 3.6 B
27| 15 2.5 4 246 218 66 26 3.1 a1
28| 14 260 218 54 23 3.7 .1
29| 114 2.0 274 218 54 24 2.2 .1
30| 13 2.0 274 204 48 32 2.3 o .
s 13 - ) - 204 - 27 2.5 -
Seccnd- Runoff in
Month foot-days Maximum | Minimum Mean eore-foet
October........... T 509.7 3¢ 8.8 16.4 1,010
L 183.8 12 - 6.13 365
DECOBMDOI. ¢4 et coererransnosnnessnaserseennans 29.3 - - .95 s8
————————————— [ (PR S, (-
Calendar year 1947 .......oveuees PR 6,329.4 218 o 17.3 | 12,850
Jenuary...... S P PU PPN 2.6 N - .08 5.2
FEDIUATY. s euvanensns 0 [ [ [}
MAPCR. . vueennernonnn 0 0 [
April.... 3,804 274 - 127 7,550
May..... 7,304 288 204 236 14,490
June., 2,520 181 21 84.0 5,000
July.. 0 70 11 29.3 1,800
August. . 301.3 23 | 2.2 8.72 598
SOPLeMDer. . ittt ttonracrartecirssesrecacas 23.8 3.0 [s] .79 47
Water year 1947-48 ...i.vieua.ens veeeeness| 15,585.5 288 0 42.6 | 30,920

# Winter dischsrge measurement or estimate or cbservation of no flow made on this day.

Note.- Stage-discharge relation affected by iae Nov. §-22, Apr. 12. Nc gage-helght reccrd Nev. 23
to Jan. 31, Apr. 1-11, 18, discharge interpolated, or computed on bssis of discha~ge measurements,
estimates, and weather reccrds. Backweter from debris Oct. 1-19.
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Pembina River near Manitou, Manitoba

Location.- Chaln gage, lat. 49°08'50", long. 98°33'30", on bridge near Lea's farm, 9 miles
south of Manitou.

Drainage area.- 2,060 square miles.

Records avallable.- October 1929 to September 1948 (incomplete) in reports of Geological
urvey . pril 1921 to September 1948 in reports of Dominion Water and Power Bureau,
Department of Mines and Resources, Canada. .
Extremes.- Maximum discharge observed during year, 1,190 second-feet Apr. 21 (gage helght,
98.18 feet); minimum discharge not determined.
1921-48: Maximum daily discharge observed, 1,620 second-feet Apr. 19, 1923, from
;'lating curve extended above 550 second-feet; no flow on many days in 1934, 1937, 1839-

Remarks.- Records good except those for perlod of 1lce effect, which are poor. Gage read
once dally.

Cooperation.- Records furnished by Dominion Water and Power Bureau, Department of Mines
_'%T_an esources, Canada.

Rating tables, water year 1947-48, except perlod of 1ice effect
(gage height, in feet, and discharge, in second-feet)

Oct. 1 to Nov., 7 Apr. 12 to Sept. 30
90.3 28 90.9 57 95.2 463
90.6 45 91.5 99 95.7 541
92.1 147 96.5 700
93.2 246 97,2 880
94.2 346 98.2 1,200
Discharge, in second-feet, water year October 1947 to September 1948
Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
) - 600 399 167 127 113
3| 03 %0 - 606 386 161 126 112
3 39.6 29.5 - 610 369 237 123 110
4 39.0| 30.0 - 618 348 258 117 112
5 37.8 30.5 - 628 336 205 114 107
- 634 324 176 112 104
I - 650 308 152 116 103
8 36.9 - - 646 297 145 106 . 103
9 38.4 - - 638 296 142 113 101
10 37.8 - - 830 296 137 115 98
1 . - - 624 290 132 125 97
1217. §Z.§ - b10 618 284 131 127 96
13 33.6 - b2o 614 275 139 122 94
14 33.0 - b30 602 267 161 158 90
15 33.6 - 40 646 256 173 186 82
34.8 - b50 670 252 171 199 78
%'? 33.6 - b60 684 246 167 181 78
18 31.5 - b250 670 242 160 174 77
19 31.0 - D500 654 236 153 167 77
20 30.5 - 1,040 624 229 145 164 77
21 30.0 - 1,190 602 221 152 159 75
22 30.5 - 1,060 574 215 167 156 72
23 29.5 - 862 562 206 161 152 70
24 28.5 - 713 534 201 145 146 70
25 28.0 - 698 519 194 140 139 68
26 28.0 - 684 498 192 133 137 66
27 28.0 - 686 482 189 133 133 64
28 28.0 - 688 464 182 133 130 63
29 28.5 - 658 448 176 166 125 61
30 29.0 - 620 432 172 149 121 58
3 29.0 - - 413 - 137 n7, -
Per Runo’f
Month Segond- A il are
foot-days Maximuz | Minimum Mean ’2‘{“ Inches | Acre-feet
00tObOr ... iiiiiiiii s 1,032.5 40.8 28.0 33.3| 0.016( 0.017 2,050
November 1- '210.5 31.5 29.0 20.1 .015 .004 ‘418
December ...................... - - - - - - -
Calendar year evananen - - - - - - -
9,839 1,190 10.0 518 .251 .177 18,520
1a,194 684 413 587 . 285 .329 36,090
7,884 398 172 263 .128 .143 15,640
4,928 258 131 159 .077 .089 9,780
4,287 199 106 138 .087 .077 8,500
2,576 113 58 86 .042 .047 5,110
Water year e ... - - - - - - - -

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

Locatlon.- Water-stage recorder, lat, 48°53'32", long. 97°59109", in SE%%W% sec. 35, T.
., R. 57 W., 1% miles downstream from Little Pembina River and 33 miles southwest
of Walhalla.
Drainage area.- 3,020 square miles.
Records available.- October 1939 to September 1948.

Extremes.- Maximum dlscharge during year, 7,280 second-feet Apr. 19 (gage height, 14.94
7 minimum daily, 5 second-feet Feb. 5 to Mar. 11; minimum gage height, 1.90 feet

Nov. 8.
1 1939-48: Maximum discharge, that of Apr. 19, 1948; no flow at times in 1940, 1941,

Remarks.- Records good except those for periods of ice effrect or no gage-height record,
T which are fair.

Discharge, in second-feet, water year October 1947 to September 1948

Day! Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 49 a37? 18 13 7 5 11 1,040 580 227 212 154
2 43 a37? 18 13 6 5 11 8 557 263 188 148
3 49 a37 18 13 6 5 11 938 546 504 180 144
4 49 a37 17 14 6 5 12 807 523 324 179 139
S 48 a3? 17 14 5 5 14 880 496 324 174 139
6 48 a37 17 14 S -] *15 860 482 327 168 137
7 48 *22 17 14 5 5 14 852 457 281 164 132
8 48 23 *17 14 5 5 15 845 426 248 156 132
8 49 25 16 14 5 S 16 841 412 221 154 130
10 48 27 15 13 5 S 16 825 398 198 154 128
11 56 28 14 13 5 S 16 806 379 180 156 125
12 64 28 14 13 5 6 16 798 366 178 154 123
13 53 28 14 *13 *5 6 18 782 352 171 164 121
14 51 28 14 13 5 6 30 794 343 245 a260 118
15 49 28 13 13 5 *7 100 1,050 334 257 a220 112
16 48 28 12 13 5 7 200} 1,040 330 318 204 110
17 48 28 11 13 5 7| 1,000 970 318 312 239 108
18 44 28 11 12 5 7| 3,500 911 309 287 248 89
19 43 28 11 12 5 7| 4,340 892 296 257 233 95
20 43 27 11 12 5 7| 2,520 880 287 242 224 93
21 42 25 v 11 12 5 8| 2,260 860 296 349 215 93
22 40 22 12 11 5 8| 1,870 821 290 436 207 81
23 40 20 13 11 5 8| *1,720 782 284 372 204 91
24 40 18 14 11 5 8| 2,140 767 272 3%4 201 88
25 38 16 16 11 5 8| 2,180 739 260 280 183 85
286 38 16 16 10 5 8 2,060 724 263 257 187 81
27 39 16 15 10 5 8{ 1,600 704 254 236 176 78
28 a3g 186 14 10 5 8{ 1,320 681 248 218 174 76
2% a3g 16 13 9 5 10f 1,180 650 245 212 166 76
30 a39 17 13 g - *10/ 1,110 826 230 212 164 76
31 a3g - 13 8 - 10 - 603 - 212 158 -
Second- 7 Runoff in

Month foot-days Maximum | Minimum Mean acre-feet
OCtODer . . vs e esesnasuorrorsniannaeassoansns 1,416 64 2,810
November....... 780 37 1,550
December. . ..cvcitarertiinrrerianaencranennns 445 18 883
Calendar year 1947 .........ccenevuenennns 41,082.7 1,240 81,450
JANUALY. . ciuiearorreseranetrstroanasersoaanes 375 14 744
150 7 298
213 10 422
29,315 4,340 58,150
25,826 1,050 51,230
10,833 580 21,490
8,483 S04 16,850
lugus . 5,896 260 11,680
T 3,324 154 6,590
Water year 1947-48 ......c.iivureeanrnonens 87,066 4,340 5 238 172,700

Peak discharge Ebasel 800 sec,-ft,).- Apr. 19 (1 a.m.) 7,280 sec.-ft.; Apr. 25 (6:30 p.m.} 2,530
sec.-ft.; May 15 (6 p.m.) 1,080 sec.-ft.

# Winter discharge measurement made on this day.

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

Note.- Stage-discharge relation affected by ice Noy. 7 to Apr. 18 (no gage-helght record Nov. 14
to Dec. 7, Jan. 17, 21 to 25, Feb. 2 to 12, Apr. 15 to 17; discharge computed on basis of records
for stations on nearby streams).
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Pembina River at Neche, N. Dak.

Location,- Water-stage recorder and concrete dam, lat. 48°59'20", long. 97°33'05", 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 1948.
Average discharge.- 29 years (1919-48), 132 second-feet.
Extremes.- Maximum discharge during year, 3,770 second-feet Apr. 21 (gage height, 20.36
BCEAN minimum daily, 5 second-feet Feb. 8 to Mar. 30; minimum recorded gage height,
5.78 feet Mar. 26, Apr. 3. .
1903-15, 1919-48: Maximum discharge observed, 3,870 second-feet May 2, 1904 (gage
height, EO.P feet); no flow at times during each year 1932-41.

Remarks. - Reco;rds excellent except those for periods of ice effect or no gage-height rec-~
ord, which are fair.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 58 48 20 14 8 S 6| 1,310 628 274 230 162
2 58 , 46 20 14 8 5 6! 1,220 612 270 227 159
3 56 46 19 15 7 5 [ 1,120 592 278 220 156
4 56 46 13 15 7 5 71 1,050 581 402 207 147
S 54 46 18 16 6 5 7 978 561 510 200 144
6 53 46 18 16 6 5 *g 924 550 4086 190 142
7 53 *44 18 16 6 S 10 894 535 374 184 136
8 53 24 *18 16 5 S 10 879 510 360 181 133
9 53 20 17 16 5 5 10 864 484 318 175 130

10 54 20 16 16 5 5 11 851 459 282 172 127

1 56 22 16 16 5 5 12 843 440 255 168 127

12 60 25 15 16 5 5 12 825 425 238 165 124

13 60 26 15 *16 *5 S 13 a0l 411 227 165 122

14 66 26 15 16 ] 5 13 796 392 213 168 119

is 64 26 14 15 S *5 16 811 383 220 184 117

16 s8 26 14 15 S 5 20 967 369 297 255 A1l4

17 56 26 14 15 S 5 80| 1,120 365 305 220 111

18 53 26 13 14 5 s 850| 1,070 352 334 210 111

19 51 26 13 14 5 5| 1,500 976 343 322 227 108

20 49 26 13 14 5 5| 2,500 908 334 297 230 104

21 49 26 12 14 S S{ 3,600 a79 326 289 224 101

22 49 25 12 13 S S| *3,040 864 322 293 213 98

23 48 22 12 13 S 5{ 2,520 a34 330 430 210 96

24 49 20 13 13 5 5| 2,070 792 326 430 204 96

25 49 19 14 12 S 5| 1,870 767 314 383 200 94

26 49 18 15 12 5 5( 2,140 747 301 343 197 91

27 51 18 16 12 5 5| 2,250 727 297 309 187 89

28 49 18 15 11 5 5| 2,110 711 289 274 181 a9

29 48 18 15 11 5 *5| 1,680 690 282 259 175 87

30 48 19 14 10 - 5| 1,430 670 274 241 172 84

31 48 - 14 10 - 6 - 654 - 238 165 -

Second- Rinoff in
Month foot-days Maximum Minimum Mean asre-feet

Octover.... .- 1,658 86 48 53.5 3,290

November . . 844 48 18 28.1 1,670

DECOMbDEr. . ot iversnacarorsoossaraansronaneats 478 20 12 15.4 948
Calendar ye&r 1947 ......covevescresoanaan 44,883.4 1,280 .6 --—;2;---——33,020-

16 | 141 865

9 5 5.5 315

6 5 5.0 309

3,600 6 930 55,350

1,310 654 888 54,630

628 274 413 24,570

510 2%5 3;2 lg ,383
255 165 187 12,31

September........ 162 84 117 5:930
Water year 1947-48 ......ce0ieiiiivrennan 80,861 3,600 5 248 180,200

Peak discharge (bease, 900 sec.-ft.).- Apr. 21 (8:30 a.m.) 3,770 sec.-ft.; May 17 (11 a.m.) 1,130
sec.-IT.

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 8 to Apr. 20 (no gage-height record Dec. 13-
2¢, Dec. 24 to Jan. 1, Jan. 3-7, 9-12, 15-27, Jan. 30 to Peb. 8, Feb. 19-24, Mar. 3, 4, 10, 11, 17,
18, 20-23, 27-28; discharge computed on basis of 5 discharge measuremants, weather records, and rec-
ords for station near Walhalla).
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Tongue River at Cavalier, N. Dak.
Location.- Staff gage and concrete control, lat. 48°47'55", long. 97°37!35", in SELNEL
sec. 4, T.161 N., R. 54 W., half a mile upstream from State Highway £ in Cavaller.
Dralnage area.- 135 square miles.
Records available.- October 1938 to September 1948.

Average discharge.- 10 years, 18.7 second-feet.

Extremes.- Maximum dlscharge during year, 1,300 second-feet Apr. 21 {gage helght, 4.38
eet, from fioodmarks); minimum, 0.5 second-foot Feb. 10 to Mar. 19.
1938-48: Maximum discharge, that of Apr. 21, 1948; no flow during several months
in some years.

Remarks.- Records good except those for perlods of lce effect or backwater from ahuatic
growtn or debrls, which are falr. Gage read once daily.

Discharge, in second-feet, water year October 1947 to September 1948

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. Mey June Jul+ Aug. Sept.
1 3.8 5.2 3.0 2.8 1.0 0.5 2.2 128 24 11 13 3.8
2 3.1 6.0 3.0 2.8 .9 o5 2.2 109 21 11 11 3.8
3 2.5 6.0 3.0 2.8 .9 .5 2.2 104 19 14 8.9 3.8
4 2.5 6.0 3.0 2.8 .8 5 2.4 109 17 17 8.9 3.8
5 2.5 5.2 3.0 2.8 .8 +5 2.5 98 17 28 6.9 2.5
6 2.0 5.2 3.0 2.8 .7 5 *2.5 88 17 56 6.0 2.5
7 2.0 *6.0 3.0 2.8 7 <5 2.6 79 18 41 6.0 2.5
8 1.5 8.9 3.0 2.8 .6 .5 2.8 75 17 25 6.0 2.0
9 2.0 6.9 *3.1 2.8 .6 .5 2.8 66 17 16 6.0 2.0

10 2.0 6.9 3.1 2.8 .5 5 2.8 62 14 13 6.0 2.0

11 5.2 6.0 3.1 2.8 .5 5 3.0 52 14 10 6.0 2.0

12 4.5 5.2 3.1 2.8 *.5 .5 *3.1 48 13 7.9 6.0 2.0

13 a6.0 4.5 3.1 2.7 5 .5 3.5 48 12 7.9 €.0 2.0

14 a7.0 3.8 3.1 *2.7 -5 *.5 4.0 48 12 6.0 alz 2.0

15 7.9 2.0 3.1 2.6 5 +5 6.0 77 11 7.9 19 2.0

16 7.9 1.5 3.1 2.5 -5 .5 20 138 11 12 21 2.0

17 7.9 2.0 3.1 2.4 .5 .51 400 102 10 16 1 2.0

18 7.9 2.0 3.1 2.3 .5 5| 500 72 10 17 10 2.0

19 6.9 2.5 3.0 2.2 .5 .51 907 64 10 12 6.9 2.0

20 8.9 2.5 3.0 2.1 .5 .61,010 54 10 10 6.0 1.1

21 5.2 3.1 3.0 2.0 «5 .6 1,100 48 10 12 5.2 1.1

22 5.2 2.5 3.0 1.9 «5 .8 786 43 10 40 5.2 1.1

23 6.9 2.5 3.0 1.8 .5 1.0| 568 44 19 54 4.5 1.1

24 6.9 2.5 3.0 1.7 .5 1.2} s25 35 22 a4r 4.5 1.5

25 6.9 2.5 3.0 1.6 .5 1.4 538 33 22 3Q 4.5 1.5

26 6.9 2.5 3.0 1.5 +5 1.6| 699 35 17 24 4.5 al.5

27 6.0 2.5 3.0 1.4 +5 1.8| s12 30 17 2] 4.5 1.5

28 5.2 2.5 3.0 1.31. »5 2.0 253 az9 18 13 4.5 1.5

29 6.0 2.6 3.0 1.2 5 *%2,0( 181 28 17 13 3.8 1.5

30 6.0 2.8 3.0 1.1 - 2.2| 147 25 14 al3 3.8 1.5

31 4.5 - 3.0 1.0 - 2.2 - 25 - alZ 3.8 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet
157.7 7.9 1.5 5.09 313

120.3 8.9 1.5 4.01 239

DECEMDET: v vevevacntansrannarann 24.0 3.1 3.0 3.03 186
Calendar year 1947 ........ceveavevesnonnn 4,833.2 300 [+ 13.2 9,590

JANUBLY .t vonvttreansettorernonasnensocaannns 69.6 2.8 1.0 2.25 138

Feitcedtaetasetaaans 17.0 1.0 «5 .59 34
26.9 2.2 5 .87 53

8,190.8 1,100 2.2 273 16,250

1,996 38 25 64.4 3,960

480 24 10 15.3 912

613.7 58 6.0 19.8 1,220

August., ... 236.4 21 3.8 7.63

September. .. .. viireiinriartaanentinare e 61.6 3.8 1.1 2.05 122
Water year 1947-48 .........ivcecnninenendl 12,043.8 1,100 .5 32.9 23,900

Peak discharge (base, 100 sec.-ft.).- Apr. 21 (2 a.m.) 1,300 sec.-Tt.; Apr. 26 (¢ p.m.) about 750
sec.~-ft,; May me unknown Bec,-ft.

* Winter discharge measurement made on this day.

a No gsge-height record; discharge interpolated.

Note.- Stage-discharge relation affected by ice Nov. 17 to Apr. 18 (no gage-height record Dec. 19
to Apr. 18; discharge computed on basis of 6 discharge measurements, weather records, and recorda
for nearby streams). Backwater from aguatic growth or debris Oect. 1 to Nov. 16, May 7 to 9, July 9
te 21, 26 to 29, Aug. 1 to Sept. 30; discharge computed on basls of © discharge measurements and
gage-height record,
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Roseau Rlver below South Fork, near Malung, Minn.

Location. - Water-stage recorder, lat. 48°47'30", long. 95°44'40", iw% sec. 6, T. 161
i"M i 39 W., a quarter of a mlle downstream from South Fork and 15 miles northwest
o alung.

Records available.- October 1946 to September 1948.

Extremes.- Maximum dlscharge during year, 2,800 second-feet Apr. 21 (gage helght, 18.39
minimum dally, 1.3 second-feet Sept 28-30; minimum gage height 2.94 fest
Mar 14 19, 20 (backwater from lce).
1946-48' Maximum discharge, 3,190 second-feet June 13 (gage helght, 20.20 feet);
minimum dally, 0.1 second-foot Mar. 3-8; minimum gage helght, that of Mar. 14, 19, 20.

Remarks.- Records good except those for perlods of ice effect or backwater from beaver
ams, which are fair.

Discharge, in second-feet, water year October 1947 to September 1948

Day) Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 4] 31 18 11 9.0 8.5 15 790 59 41 503 18
2 39 30 19 10 9.0 *8,5 15 642 53 39 537 14
3 37 30 19 10 *9.0 8.5 16 554 48 52 554 12
4 39 32 18 11 9.0 8.5 18 469 45 58 469 10
5 44 34 18 11 9.0 8.5 20 421 80 83 329 8.6
6 48 38 17 12 8.5 8.5 26 389 94 121 248 7.8
7 49 42 17 12 8.5 8.5 50 352 105 136 189 6.9
8 49 38 17 11 8.5 8.5 *65 315 112 128 151 6.4
9 50 34 16 11 8.5 8.0 60 280 112 108 122 5.8
10 3 32 15 n 8.0 8.0 65 254 107 88 105 4.9
11 54 28 15 10 8.0 8.0 75 224 91 71 101 4.3
i2 52 24 14 10 8.0 8.0 170 206 71 57 95 3.6
13 56 22 14 10 8.0 8.0 420 184 57 46 88 3.0
14 56 22 14 10 8.0 8.0 *850 167 46 40 89 2.7
15 50 22 14 10 8.0 8.5( 1,200 162 37 32 98 2.5
16 46 22 14 9.5 8.0 8.5| 1,560 172 32 29 113 2.4
17 46 22 15 9.5 8.0 9.0] 1,99 200 27 28 141 2.2
18 48 24 15 9.5 8.0 9.0 2,490 230 24 22 151 2.2
19 44 24 15 9.0 8.0 9.5 2,68Q 242 20 20 146 2,0
20 39 *22 *15 9.0 8.0 *9.5( 2,710 230 18 21 123 1.9
21 34 22 15 9.0 8.0 9.5| 2,780 200 14 31 106 1.8
22 30 22 15 8.5 8.0 9.5| 2,580 178 14 42 97 1.6
23 28 20 14 8.5 8.0 10 2,260 156 20 116 83 1.6
24 29 20 14 8.5 8.0 10 1,990 136 23 184 72 1.6
25 32 19 14 8.5 8.0 11 1,740 121 21 218 59 1.6
26 34 19 14 8.5 8.0 12 1,600 107 39 212 43 1.6
27 34 19 14 8.5 8.5 12 1,400 97 48 184 43 1.4
28 33 18 14 8.5 8.5 12 1,250 87 48 151 38 1.3
29 33 18 13 $.0 8.5 13 1,080 87 47 136 32 1.3
30 33 18 12 9.0 - 14 923 81 43 172 27 1.3
31 32 - 11 9.0 - 15 - 70 - 374 23 -
Second- Funoff in
Month foot-days Maximum Minimum Mean acre-feet
L2 T R 1,292 56 28 41.7 2,560
November. 768 42 18 25.6 1,520
December.....oovneeacas 469 19 11 15.1 930
Calendar year 1947 ...eeeesiesicresnoannes 43,573.1 3,110 .1 119 86,370
JANUALY . ¢ s ieanrnennrsentrsscssassasrasornsan 320.0 12 8.5 9.74 599
240.5 9.0 8.0 8.29 477
298.0 15 8.0 9.61 591
32,108 2,780 15 1,070 63,690
7,803 790 70 252 15,480
1,555 112 14 51.8 3,080
35,038 374 20 98.0 6,030
4,981 554 23 161 9,880
136.3 18 1.3 4.54 270
Water year 1947-48 .ceeeerccernencnatoanen 52,990.8 2,780 1.3 145 105,100

* Winter discharge measurement made on this day
Note.- Stage-discharge relation affected by 1ce Nov 7 to Apr. 15. Backwater from beaver dams
Oct. 1 to Nov. 6, Aug. 29 to Sept. 30.




Locatlon.- Staff gage, lat. 48°55'24", long. 95°46'02", in SW: sec. 24
, on steel highway bridge, 1 miles upstream from "Mud Creek and 5
Roseau. Datum of gage 18 '1,023.21 feet abhove mean sea level, adjus

Geodstic Survey of Canada. Gage readings have been reduced to elevation: ahove mean
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Roseau River near Roseau, Minn.

sea level.

Records available.- April 1930 to Septemher 1948 (fragmentary).

40

miles north of
ment of 1928 of

éT‘ 163 N., R

Extremes.- Maximum elevation observed during year, 1,036.85 feet Apr. 22; minimum oh-
served, 1,023.21 feet Sept. 18, 21-30,
1930-48: Maximum uater-surtace elevation ohserved, 1,037.49 feet Mar. 29, 1942;

minimum observed, 1,023.00 feet Sept. 2, 1936.

Remarks.- Gage read once or twice daily.

‘Elevation, in feet, water year October 1847 to September 1948

Day{ * Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June | July | Aug. | Sept.
1 - | 35.08 | 23.17| =24.2¢| g28.65| 24.15
2 - | 3€.91 | 24.83] 24.27( g29.77] 24.08
3 - | 3¢.71 | 2¢.81| 2¢.31| "29.97] 2¢.03
4 - | 34.81 | 24.48| 25.01| 28.73{ 23.99
5 - | 24.35 | gz4.44| 25.0e( g29.05] 23.83
6 - | 33.11 | g2¢.96| 25.41| 28.51( 23.78
7 . 35.89 | 25.11| 25.85( 28.01| 23,73
8 25.55| 33.67 | 28,21 25.72| =27.81]23.71
9 - | 33,81 | 2s5.23) =25.88| 27.13|23.71
10 - | 83.09 | 25.18| 25.31| 26.61|23.69
1 - | 32.76 | 2s.08| 25.07| 28.53|23.85
12 « | 32.46 | 2¢.79| 24.85| 26.19 | 23.87
13 - | 32.26 | 24.59| 24.77| 26.01| 23,68
M 31,85 | 24.37| 24.57 | g25.87 [ 23.61
15 33.41] 31.53 | 24.21| 24.77 | g26.48 | 23.53
16 34.31] 31.51 | 26.07| 24.31|g27.04 | 23.43
17 g35.01| 31.15 | 23.97! 24.27|gee.58 | 23,31
18 35.71| 30.91 23.71| 24.25| 26.51 |23.21
19 35.97] 30.65 | 23.91| 2¢.23| 26.55|e3.21
20 g36.47| 30.51 | 25.78| 24.11{ 26.21}23.23
21 36,75 30.21 | 23.83| 24.17| 25.81|23.22
22 36.85| 29.97 | 23.89 | 2¢.28 | 25.87 [23.21
23 36.61 | 29.41 | 25.95| 2¢.81 | 25.47 |25.21
24 38.31| 29.01 | 24.01|ge6.11 | 25.23 | 23,21
25 36.35| 28.6 24.07 | 26.87 [ 25.08 [23.21
26 36.05| 28,17 | 24.15|ge7.11 | 2¢.81 |23.21
27 35,81 27.89 | 24.29 | 27.07 | 24.63 |23.21
28 35.85 | 26.99 | 24.39 | 2B.75| 24.49 [23.21
29 35,471 26.37 | 24.43| 28.57 | 24.33 |23.21
30 35.29 | 25.97 | 24.29 | g27.01 | 2¢.29 |23.21
31 - |2s.51 - |see.o2 | 24.13 | -

g Elevation from graph based on gage readings

ﬂoce. Add 1,000 feet to obtain elevation above mean sea level (adjustment of 1728 of Geodetic
Survey of canada) .



Location.

Creek,

Roseau River at Roseau Lake, Minn.

RED RIVER OF THE NORTH BASIN

- Staff gage, lat, 48°54'22",
at Roseau I.ake 35 miles upstream from Pine Creek
and 7 miles northwest of Roseau.
Tevel, adjustment of 1928 of Geodetic Survey of Canada.

duced to elevatlons above mean sea level.

long. 95°49'55",

95

in SWiSW} sec. 28, T. 163 N., R.
miles downstream from Mud

Records avallable.- November 1939 to September 1948 (incomplete).

Datum of gage 18 1, 018 59 feet above mean sea
Gage readings have been re-

Extremes. - Maximum elevation observed during year, 1,034.83 feet Apr. 28; minimum ob-

served,

1939-48:

1,020.53 feet Sept.
Maximum elevation obsewed that of Apr. 28, 1948 minimum observed,

1,019.75 feet Aug. 16, 1941.

Remarks.- Gage read once daily.

Elevation, in feet, water year October 1947 to September 1948

Dayl Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1] 23.81 | 22.63 21.63 22.07 34.65 24.57 22.41 27.57 21.59
2| 23.71 | 22.59 21.63 22.07 34.53 24.04 | 22.31 27.87 21.49
3| 23.59 | 22.53 21.63 22.07 | 34.39 | 23.73 | 22.19 | 27.97 | 21.41
4| 23.45 | 22.55 | =21.63 22.50 | 34.25 | 23.75 | 22.30 | 28.01 | 21.33
8| 23.25 | 22.57 21.63 23.53 | 33.99 | 23.59 | 22.81 | 27.7%3 | 21.25
6| 23.03 22.63 21.63 23.47 33.89 23.43 23.19 | 27.49 | 21.21
7| 22.83 | 22.61 - 23,64 | 33.69 | 23.27 | 23.51 | 27.25 | 21.17
8| 22.85 | 22.77 24.55 | 33.47 23.11 23.89 | 26.€9 | 21.13
9| 22.47 22.51 - 25.15 | 33.23 | 22.99 | 24.19 26.47 21.09

10| 22.57 22.39 - 25.43 | 32.99 | 22.87 24.13 | 28.C7 21.07
11| 22.80 | 22.27 - 25.83 | 32.75 | 22.81 | 23.73 | 25.77 | 21.05
121 23.27 | 22.17 - 26.29 | 32.45 | 22.61 | 23.41 | 25.51 | 21.01
13§ 24.06 22.05 - 26.87 32.15 | 22.37 23.29 | 25.73 | 20.95
1 24.55 | 21.93 - 27.867 31.83 | 22.17 23.05 | 24.%7 20.91
18] 24.67 21.83 - 29.39 | 31.S57 22.01 22.71 | 25.11 20.87
16| 24.59 | 21.77 - 30.09 | 31.31 | 21.91 22.51 | 25.71 | 20.81
17| 24.43 21.77 - 31.09 31.01 21.81 22.41 | 25.29 | 20.73
18| 24.21 | 21.77 - 31.85 | 30.75 | 21.61 | 22.57 | 25.33 | 20.65
19! 23.99 | 21.77 - 32.18 | 30.53 | 21.53 | 22.51 | 25.23 | 20.63
201 23.73 | 21.77 - 32.85 | 30.29 21.45 | 22.45 | 24.9% 20.61
21| 23.41 | 21.77 - 33.38 29.99 21.37 22.41 | 24.53 | 20.59
22| 23.17 | 21.77 - 33.84 | 29.73 | 21.31 | 23.32 | 24.C3 | 20.57
23| 22.95 | 21.75 - 34.18 29.39 | 21.27 | 24.06 23.€3 | 20,55
24| 22.89 21.73 - 24.44 29.05 | 21.97 | 24.68 | 23.31 | 20.56
26} 22.93 | 21.71 - 34.57 28.63 | 22.53 | 25.20 | 22.95 | 20.56
26| 22.99 | 21.69 - 34.69 | 28.14 | 22.61 25.49 22.85 | 20.55
27| 23.03 | 21.67 - 34.81 | 27.52 | 22.89 | 25.61 | 22.35 | 20.5§
28| 22.97 | 21.65 - 34.83 | 26.85 | 22.61 | 25.59 | 22.17 | 20.53
291 22.87 21.63 - 34.81 | 26.14 | 22.53 25.49 22.01 | 20.53
30] 22.73 21.63 - 34.81 | 25.54 | 22.47 26.05 | 21.8% | 20.53
31| 22.87 - - - 25.05 - 26.75 | 21.71 -

of

Note.- Add 1,000 feet to obtain elevation above sea level (adjustment of 1928 of Geodetic Survey
Canada) .
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Roseau River at Ross, Minn.

Location.- Water-stage recorder, lat. 48°54'37", long. 95°55'18", in SE} fec. 27, T. 163
., R. 41 W., a quarter of a mile north of Ross. Datum of gage is 1,018.44 feet above
mean sea level, adjustment of 1928 of Geodetic Survey of Canada.
Drainage area.- 1,210 square miles.

Records available.- July 1928 to September 1948.

Average discharge.- 20 years, 204 second-feet.

Extremes.- Maximum discharge during year, 3,220 second-feet Apr. 29 (gage height, 15.88
Teet]; minimum, 14 second-feet Sept. 26-30; minimum gage helght, 0.38 foot Sept. 29, 30.
¢ 1928-48: Maximum discharge, that of Apr. 29, 1948; minimum recorded, 1.1 second-
eet Jan. 16, 1940.

Remarks.- Records good except those for periods of ice effect, backwater from aquatic
vegetation, or bank foliage, which are fair, Flow partly regulated by Roseau Lake.

Revisions (water year).- W 1055: 1945.

Discharge, 1in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2086 144 46 34 26 *20 32 | 3,120 389 ier 566 72
2 201 144 44 34 26 22 32 3,080 3541 iss 596 62
3 192 144 44 32 26 22 32 | 2,980 295 152 6l2 5S4
4 180 144 44 32 26 22 34 2,900 284 164 612 45
5 168 148 42 34 24 22 *36 2,800 262 191 596 40
] 1s2 152 42 34 24 22 40 | 2,760 246 225 566 38
7 144 150 42 34 24 22 S5 | 2,670 230 240 536 37
8 132 150 44 34 24 22 85 i 2,590 225 256 508 35
4 122 140 44 36 22 22 120 | 2,510 215 268 467 33
10 126 130 42 36 22 22 160 2,390 200 248 441 31
11 136 120 42 34 20 20 180 2,320 182 235 415 30
12 176 100 42 34 20 20 220 | 2,180 156 205 389 30
13 251 90 40 34 139 22 280 | 2,070 128 196 365 29
14 284 75 40 32 19 22 380 | 1,940 106 173 341 29
15 284 70 40 32 20 22 480 | 1,850 86 1s2 353 28
16 278 65 40 32 20 22 *600 | 1,790 74 136 365 24
17 268 60 40 32 20 24 800 1,700 64 1368 371 20
18 240 60 40 30 20 24 | 1,100 | 1,620 56 144 377 18
19 225 55 40 30 20 24 | 1,400 | 1,520 52 144 365 16
20 201 80 40 30 20 26 | 1,800 1,460 48 136 341 15
21 176 *60 *40 30 20 26 | 2,200 1,390 47 140 317 15
22 160 €0 38 28 19 28 | 2,600 | 1,320 44 200 278 15
23 144 55 38 28 19 30 {*2,800 1,240 52 262 246 15
24 140 SS 38 28 18 *32 | 2,940 | 1,150 110 306 215 15
25 148 S0 38 28 19 %2 | 3,080 | 1,060 173 365 186 15
26 156 S0 36 28 19 34 | 5,080 956 182 377 160 15
27 152 48 36 28 19 34 | 3,180 857 186 389 140 14
28 152 48 38 28 20 34 3,180 728 182 389 120 14
29 148 46 36 28 20 34 3,180 628 178 389 106 14
30 144 46 36 26 - 34 3,180 536 173 415 92 14
31 144 - 34 *26 - 32 - 454 - 480 81 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre-feet
October. .. 5,630 284 122 182 11,170
November 2,719
Dacember, .... 1,244
Calendar yearl947 ...aviissessnsnscncnons 106,036
JANUATY. i coveevtrnranenvnan 966
Pebruary 615
March...... . 794
APril .. iiiiiniiienans 37,286
MEY.eorrorroensnsnsnss 56,569
JUNC s eeensrnnrnnnas 4,966
JULY.eaionnns 7,457
A st.... 11,129
September. 83
Water yearl947-48 ....ic.viiiiinciocnenns 130,207 3,180 14 356 258,300

Peak discharge (baseE 300 sec.-ft.).~ Apr. 29 {8 p.m.) 3,220 sec.-ft.; July 9 (1o p.m.) 377 sec.-
£t Aug. P.m. sec.-Tt.

* Winter discharge measurement made on' this day.
Note.- Stage-discharge affected by ice Nov. 7 to Apr. 22. Backwater from aquatic vegetation Oct.
1 To Nov. 6. Backwater from foliage along banks June 25 to Sept. 12.
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Roseau River near Badger, Minn.
Location.- Water-stage recorder, lat. 48°54'42", long. 96°00'24", in SWi sec. 30, T. 163

., R. 41 W., 9 miles north of Badger. Datum of gage is 1,016.90 féef above mein sea
level, adjustment of 1928 of Geodetic Survey of Canada. Gage readings have beea re-
duced to elevations above mean sea level.

Records avallable.- I{ugugiis 1928 tongpgember 1948 ( incompletg). 2
ExTremes. - Maximum elevation recorded duri ear, 1,031.37 feet Apr. 29; minimum recorded
“TT.UIB:29 feet Sept. 30. ne year, P ’
1928-48: Maximum elevation recorded, that of Apr. 29, 1948; minimum recordei,
1,017.73 feet Sept. 2, 1929, July 22, 1932.

Elevations, in feet, water year oct 1947 to Sept 1948
Day| Oot. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| =22.89] 21.20 - 20.39| 31.28| 22.80] 21.32| 25.88| 20.80
2| 22.80f 21.13 - 20.37 31.21| =22.34| 21.22| 26.13| 20.43
3 22.68| 21.06 - 20.36| 31.12 21.97 21.17 26.21 20.25
4 22.53] 21.02 - 20.39| 30.98| 21.86] 21.29| =26.22 20.05
8 22.38| 21.02 - 20.49| 30.87 21.71 21.73| 26.11} 19.87
6| =22.13] 21.03 - 20.72| 30.75| =21.s6f 22.11| 25.95| 19.73
T 21.95| 21.03 - 21.39] 30.62| 21.42] 22.39]| 25.79 19.65
8 21.77| 21.08 - 22.30| 30.47 21.35f 22.76| 25.55| 19.56
S 21.61f 21.23 - 23.13| 30.29f 21.26{ 23.03| 25.28 19.45
10 21.59| 21.14 - 23.50| 30.08] 21.18] 23.08| 24.9€6| 19.32
11 21l.72| 20.95 - 23.87 29.85{ 20.99| 22.82| 24.71| 19.23
12 22.21} 20.68 - 24.25( 29.80| 20.77 22.60| 24.49] 19.15
13| 22.98| 20.44 - 24.79| 29.32| 20.50| 22.47| 24.28{ 189.05
14 23.28| 20.23 - 25.78( 29.03| 20.23( 22.51| 24.0Z( 18.97
18 23.34| 20.10 - 26.62| 28.76| 20.00| 22.10] 24.06| 18.97
16 23.28| 20.03 - 27.20f 28.54| 19.85] 21.92]| 24.16( 18.87
17 23.15| 20.00 - 27.50| 28.28} 19.70} 21.84| =24.2C 18.73
181 22.93| 19.97 - 28.19! 28.0i| 19.59| =21.50| 24.2Z| 18.59
19| =22.71| 19.98 £20.21 28.89f 27.73| £18.52| 21.96| 24.1%| 18.50
20| 22.45{ 20.00 20.23| 29.44] 27.51| f19.49 21.87( 23.9Z| 18.41
21 22.15} £20.08 20.25| 29.97 27.28| ri9.48| 21.93| 23.5% 18.37
22 21.91 - 20.29| 30.45| 27.00| 19.45| 22.71} 23.19 18.37
23 21.68 - 20.36) 30.85f 26.73} 19.57 23.26| 22.82| 18.37
24| 21.58 - 20.45| 31.04| 26.45] 20.26| =23.72] 22.4¢| 18.36
25| 21.59 - 20.49| 31.17 26.13| 21.13] 24.16] 22.2¢C 18.35
26| 21.88 - 20.51f 31.28} 25.78| 21.411 24.45| 21.81 18.34
27| 21.68 - 20.49| 31.32] 25.36| 21.47 24.61 21.64 18.33
28| 21.61 - 20.45| 31.33| 24.82| 21.47| 24.60| 21.4C| 18.31
29| 21.49 - 20.43| 31.35]| 24.26| 21.44| 24.59| 21.17| 18.30
30| 21.38 - 20.41| 31.34| 23.74} 21.38| 24.88| 20.96| 18.30
31| 21.27 - 20.40 - 23.26 - 25.31| 20.77 -

f Qage height partly estimated.
Note.- Add 1,000.00 feet to obtain elevations above mean sea ilevel (adjustment of 1928, Geodetic
Survey of Canada).

Roseau River near Duxby, Minn.

Location.- Staff gage, lat. 4i“55'12", long. 96°04'22", in NWinWwi sec. 27, T. 163 N., R.

— 42 W., at highway bridge 1li miles northwest of Duxby. Datum of gage 1s 1,016.59 feet
above mean sea level (Geodetic Survey of Canada datum, ad)justment of 1928).

Records available.- July 1929 to September 1948 (fragmentary

Xtremes, - -48: Maximum elevation observed, 1,027.86 feet Apr. 24, 1948; minimum

observed, 1,017.90 feet July 30, 1929.

Elevation, in feet, 1943-48

1943 1944 1947
Apr. 15 1,026.97 July 11 1,022,985 Apr. 23 1,022.81
19 1,026.60 Aug. 18 1,022,83 25 1,022.45
23 1,025.86 May 7 1,022.73
26 1,025.38 1945 June 16 1,027.29
May 8 1,025.01 Mar. 25 1,024.60 17 1,027.3%
July 13 1,024.45 Apr. S 1,026.80 20 1,027.46
Aug. 5 1,0189.08 14 1,026,47 Aug. 25 1,022.00
Sept.17 1,019.92 Aug. 30 1,022.05
1948
1944 1946 Apr. 24 1,027.83
Apr. 15 1,025.07 Apr. 10 1,025.80 May S 1,027.84
21 1,024.16 June 19 1,018.86 July 27 1,024.12
May 20 1,019.83 Aug, 18 1,024.14
1947
Apr. 14 1,023.62
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Roseau River near Haug, Mimn.

4Wm:er‘sl‘.age recorder, lat. 48°55'28",

long. 96"12'26"

in SE% sec. 21, T. 163

W., 5 miles south of international houndary and 8% miles northwest of Haug.
Datum of gage is 1,014.02 feet ahove mean sea level, adjustment of 1928 of Geodetlc
Gage readings have heen reduced to elevations above mean sea level.

Records avallable.- Aprll 1932 to September 1948 (incomplete).

Extremes.- Maximum elevation recorded during year, 1,023.76 feet Apr. 29; minimum recorded,
T I,UI5.2 .

1932-48:

8 feet Sept.
Maximum elevation recorded, that of Apr. 29, 1948; minimum recorded,

1,014.74 feet Aug. 8, 1933.

Elevation, in feet, water year September 1947

to October 1948

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1] 1.e8] 17.75 - 2%.73] 20.77| 17.8) - -
2 18.91| 17.89 - 23.72 20.22 17.75 - -
3 18.82 17.64 - 2%.71] 18.71| 17.85 - -
4 18.70] 17.81 - 23.70| 19.22 17.8% - -
5| 18.56| 17.84 - 23.69f 18.81| 17.97 - -
6| 18.35| 17.70 - 23.67| 18.49| 18.23 - -
7 18.19| 17.89 - 23.64 18.26| 18.47 - -
8 18.02 17.66 - 23.61 18.10| 18.73 - -
9| 17.89| 18.06 - 23.59| 17.96| 18.9? - -
10 17.84 17.91 - 23.55 17.84 19.18 - -
1| 17.91) 17.e3 - 23.51| 17.70] 19.14 - -
12 18.24 17.40 - 23.48 17.54 18.97 - -

18.88 17.18 - 23.43 17.31 18.89 - -
14| 19.37] 17.00 - 23.37| 17.09| 18.83 - -

15 19.56 16.88 - 23.33 16.85§{ 18.53% - -
16| 19.57| 16.82 - 23.30| 16.69| 18.44 - -
17| 19.51 - - 23.24 15.54 18.32 - -
18{ 19.37 - - 23.18 16.42 18.2% | 20.29 -
19| 18.17 - - 23.11 16.32 18.2* 20.23 -
20| 18.93 - - 23.04 16.27 18.22 20.12 -
21| 18.89 - - 22.98 16.29] 18.32 - -
221 18.42 - - 22.89| 16.32| 18.97 - 15.41
23| 1s.z2 - - 22.80| 16.59 19.46 - 15.39
24 18.08 - 23,55 22.70| 16.82 19.75 - 15.36
251 18.05 - 23.62 22.604 17.32 20.07 - 15.34
26 18.11 - 23.66 22.so| 17.72 20.37 - 15.32
g 18.13 - 23.70 22.34 17.868 | 20.86 - 15.31

18.09 - 23.72 22.17 17.90| 20.76 - 15.28

29 18.00 - 23.75 21.90 17.90 | 20.82 - 15.30
30} 17.50 - 23.74 21.60 17.85 20.89 - 15.31
31} 17.81 - - 21.24 - - -

Note.- Add 1,000 feet to obtain elevation above mean sea level (nd,juatnent of 1928'of Geodetic Sur-~

vey of Canada).
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Roseau River at Oak Point, Mimn.
Location.- Staff gage, lat. 48°58748", long. 96°24'19", in SESE} sec, 36, T. 164 N., R
., at Oak Point, 2 miles east of Caribcu. Datum of gage 'is 1,005.30 feet above
mean sea level, adjustment of 1928 of Geodetic Survey of Canada. Gage readings have
been reduced to elevations above mean sea leyel.
Ricgggzsavailable.- %pri%ilsaabto Segtgmbir 1938, MﬁrghslgglftotSeptember 1948 (incomplete).
BXE .- MaxImum elevation observed dur ear, 1, . ee 5
2 34 onot i At ng y 1 May 3; minimum owserved,

1833-48: Maximum elevation observed, that of May 3, 1948; minimum observed, 1,006.19
feet Mar, 27, 1941,

Remarks.- Gage iead onie or twice daily.

Elevation, in feet, water year October 1847 to September 1948
Apr. 15 12.65 | apr. 2; 16.19 | May 2 16.72 | July 28 10.62
2 3

25 15.50 16.29 16.76 | Aug. 20 8.34
24 15.80 29 16.40 24 15.96
25 15.76 30 16.56 25 15.94
26 15.95 | May 1 16.68 27 15.82

Note.- Add 1,000 feet to obtain elevation above mean sea level
(adJuFtment of 1928, Geodetic Survey of Canada).

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 SE4SW} sec, 34, T.
T6Z N., R. 45 W., 400 feet downstream from State ditch 51 (known locally as Caribou
cut-off ditch) and 0.6 mile west of Caribou. Datum of gage 1s 1,002.14 feet ahove mean
sea level, adjustment of 1928 of Geodetic Survey of Canada.

Drainage area.- 1,530 square miles.
Records avallable.- April 1929 to September 1948 (some winter records incomplete).

Extremes .- Maximum discharge during year, 2,460 second-feet May 2-5; maximum gage height,

0,23 Teet May 4; minilmum discharge, 14 second-feet Sept. 27 (gage height, 1.75 feet).
1928-48: Maximum discharge, that of May 2-5, 1948; maximum gage height, 9.85 feet
Apr. 1, 1942 {backwater from ice); no flow Aug. 13, 1936.

Remarks.- Records good except those for periods of ice effect or shifting control, which
'gf@'fair. Some flow at high stages is diverted above statlon to headwaters of Two
Rivers.

Cooperation.- This is one of the international gaging statlons maintalned by the United

ates under agreement with Canada.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 308 224 - 34| 2,400 | 1,220 168 553 68
2 308 215 - 32| 2,480} 1,080 170 566 61
3 298 210 - 32| 2,460 935 242 608 54
4 276 208 - 34| 2,460 770 236 622 47
5 254 215 - 38| 2,460 622 224 &35 43
[ 240 224 - 50 2,400 501 217 636 43
b 215 220 - 85| 2,400 438 232 6365 39
8 197 200 - 110 2,400 378 242 8313 37
9 190 180 - 130| 2,340 331 254 835 35

10 186 160 - 160| 2,340 298 265 631 34

11 192 140 - 220 2,280 254 276 60n 33

12 298 130 - 260 2,220 226 254 58 31

13 342 110 - 340 2,220 180 224 540 29

14 4le 85 - 440 2,180 156 159 50" 28

15 462 20 - *550 2,160 130 179 475 28

16 475 85 - 700 2,100 106 174 457 27

17 475 75 - 950| 2,100 90 161 457 26

s 462 75 - 1,300| 2,040 78 146 457 23

19 426 70 - 1,500 2,040 68 141 43: 22

20 390 70 - 1,600 1,990 61 141 423 20

21 354 70 - 1,840 1,940 81 16l 397 19

22 320 65 - | 1,730| 1,880 66 238 35¢ 18

23 287 - 28 | 1,880 1,780 18 208| 29? 16

24 276 - 28 1,990 1,730 152 331 25'3 16

25 265 - 30 2,040 1,680 147 366 203 16

26 265 - 32 2,160{ 1,640 175 402 173 16

27 276 - 34 2,220{ 1,600 185 462 147 16

28 276 - 36 2,280( 1,560 193 488 133 16

28 265 - 34 2,340 1,480 197 514 108 18

248 - 34 2,400 1,440 186 540 21 17

31 240 - *34 - 1,320 - 540 79 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet

[0 2] N 9,482 475 186 306 18,810

November 1-22....... 3,131 224 65 142 6,210
December. ..coeunraess - - - - -
January... - - - - -

290 36 28 32.2 575

29,245 2,400 32 875 58,010

63,480 2,460 1,320 2,048 125,900

9,422 1,220 61 314 18,690

8,485 540 141 274 16,830

13,308 636 76 429 26,400

883 &9 16 29.8 T 1,770
Water year Ceesserencresissanseans - - - - -

* Winter discharge measurement made on this day. -
Note.- Stage-discharge relation affected by ice Nov. 7-22, Mar. 23 to Apr.-19. B8hifting-control
method used Oct. 1-13, June 16 to Sept. 30.
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Roseau River at International Boundary, near Caribou, Minn.

Location. - Hater-sta%e recorder, lat. 48°59'57", long. 96°30120", near center of sec. 29,
T T. 162 N., R. 45 W., 400 feet upstream from last international houndary crossing and
3 miles northwest of Caribou. Datum of gage 1s 1,002.59 feet ahove meav sea level, ad-
Justment of 1928 by Geodetlc Survey of Canada. Gage readings have been reduced to ele-
vations above mean sea level.

Records available.- May 1933 to September, k1948 {incomplete).
Extremes.- Maximum .elevation recorded during year, 1,006.87 feet May 2-5; minimum recorded,
T,002.73 feet Sept. 29. :

1933-48: Maximum elevation recorded, 1,007.06 feet Mar. 24, 1945; minimum recorded,
1,001.97 feet Aug.'14, 1933.

Elevation, in feet, water year October 1947 to September 1948

-Day Oot. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| .98 | 3.78 - 6.86 6.02 | 3.72| 4.85| 3.38
2] 3991 3.73 - 6.86 | 5.75 | 3.70 | 4.92 | 3.32
3| 3.96| 3.71 - 6.87 5.44 | 3.97 5.01 | 3.29
4| 3.92| 3.70 - 6.87 5.10 | 3.9 | B5.07 3.25
5| 3.89| 3.72 - 6.87 4.72| 3.9 | 5.10| 3.22
6| 3.81 | 3.74 - 6.86 | 4.44 | 3.83 5.11 [ 3.20
7| 3.78 | 3.75 - 6.85 | 4.28 ) 5.11 [ 3.17
gt 3.7 | 3.70 - 6.84 | 4.15| 3.9° 5.10 | 3.15
9| 3.67 3.78 - 6.85 | 4.02 4.00 [ 5.09 | 3.13
10| 3.65 | 3.94 - 6.82| 3.96 | 4.02 5.06 [ 3.10
11| 3.65 | 3.65 - 6.82 3.88| 4.0 ] 4.99 | 3.08
12| 3.91 | 3.55 - 6.82 3.81 | 3.9 | 4.89 | 3.08
13| 4.02 | 3.45 - 6.82 | 3.72| 3.80| 4.79 | 3.03
14| 4.8 | 3.37 - 6.82 5.63 | 3.8 4.68 | 3.01
15| +.28 | 3.32 - 6.82 | 3.55| 3.7¢ 4.59 | 3.00
16] 4.32 3.28 6.52| 6.82] 3481 3.701 4.582 | 3.00
17| 4.31| 3.25 6.67 | 6.81 | 3.42 3,8R | 4.49 | 2.99
18] 4.26 | 3.25. 6.49| 6.81 | 3.36| 3.62 | 4.47 2.97
19| 4.19 | 3.24 6.51 6.80 | 3.35| 3.60 | 4.46 | 2.92
20 ».11 | 3.23 6.53| 6.79| 3.30| 3.60| 4.42 | 2.89
21| 4.04 | 3.25 6.57| 6.77| 3.2} 3.6°| 4.33 | 2.87
22} 3.96 | 3.25 .61 €.73] 3.31 ] 3.90 4.23 | 2.84
23| 3.89 - 6.67.] 6.70| 3.85] 4.10| 4.10] 2.80
24| 3.85 - 8.72 6.67 3.67 | 4.19| 3.98 | 2.79
28| 3.83 - 6.75| 6.63| 3.65| 4.30| 3.86 | 2.79
26| 3.84 - 8.77 6.59 | 3.75 1 4.42 3.76 | 2.78
27| 3.86 - 6.79 | 6.56| 3.78 | 4.50 | 3.88 | 2.77
28| 3.88 - 8.80| B.49 | 3.78 ) 4.70| 3.62 | 2.78
29| 3.83 - 6.82 8.43 | 3.80] 4.74 | 3.55 | 2.74
30| 3.79 - 6.83 6.35 | 3.77 4.81 | 3.49 | 2.74
3] 3.80 - - 6.20 - 4.81 | 3.42 -

Ncte.- Add 1,000 feet to obtaln elevation above mean sea 'level (adjustment of 1928 of Geodetic
8Survey of Canada)
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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 NEf sec. 34, T, 164
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
3r gggs 1s 1,038.4 feet above mean sea level, adjustment of 1928 by Geodetic Survey of
anada .

Drainage area.- 158 square miles.

Records available.- September 1928 to September 1948 (winter records incomplete prior to

Extremes.- Maximum discharge during year, 1,010 second-feet Apr. 21 (gage height, 12.33
Se ¢ ;zginégumsgaily, 2.0 second-feet Feb. 9-11; minimum gage height, 0.83 foot
ept. 27, 28, 30,
1928-48: Maxlmum discharge, 2,070 second-feet Sept, 1, 1942, from rating curve
extended above 860 second-feet; no flow at times in 1936, 1939, 1942, 1947.

Remarks‘—lﬁecords good except those for periods of ice effect or shifting control, which
are fair.

Cooperation.- This station 1s one of the International gaging stations maintained by the
nited States under agreement with Canada.

Revisions {water year).- W 1055: 1844.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 72 46 7.5 3.8 3.2 2.8 a7 404 28 30 371 10

2 66 44 7.8 4.0 *2.8 *2.8 aé 351 24 25 371 9.6

3 60 42 7.5 5.2 2.6 2.8 a7 312 40 22 382 8.8

4 59 41 7.0 4.4 2.4 2.6 8 294 53 21 321 7.3

5 54 41 7.0 4.8 2.2 2.6 10 285 40 44 236 6.9

6 48 42 7.0 4.4 2.2 2.6 20 260 31 38 177 7.3

17 42 40 7.5 4.6 2.2 2.6 30 236 30 146 7.3

8 36 37 6.5 4.6 2.2 2.6 44 208 31 74 119 7.3

9 37 6.0 4.4 2.0 2.4 40 189 25 99 97 6.6

10 58 30 5.5 4.0 2.0 2.2 *£36 166 22 74 80 8.5

11 59 18 5.5 4.2 2.0 2.2 34 151 18 56 80 5.5

12 83 15 5.0 4.2 2.2 2.4 36 131 16 67 72 5.5

13 al3s 12 5.0 3.8 2.2 2.6 50 123 14 64 59' 4.9

14 aldo 11 5.5 3.6 2.4 2.6 65 111 12 46 S2 4.8

15 123 10 S.5 3.4 2.4 2.8 a90 138 9.8 34 54 3.7

16 115 10 5.0 3.4 2.8 3.0 al4o 171 9.1 27 80 3.5

17 107 10 5.0 3.2 2.6 2.8 280 166 8.3 38 60 3.2

18 97 10 4.8 3.0 2.6 2.8 500 161 7.4 50 S8 3.2

19 87 10 5.0 2.8 2.8 3.0 580 146 6.8 42 48 2.9

20 76 *10 *5.0 3.0 2.4 3.2 834 131 6.1 36 40 2.8

21 87 11 4.8 3.0 2.4 3.8 956 119 5.4 34 35 2.4

22 59 11 4.6 2.8 2.4 4.0 *857 103 8.3 97 28 2.8

23 53 1o 4.8 2.8 2.6 4.4 88l 89 17 103 26 2.1

24 54 9.5 4.6 2.6 2.6 *5.0 812 76 59 83 23 2.2

25 &6 8.5 4.6 2.6 2.6 6.5 769 64 59 87 21 2.1

26 64 9.0 4.6 2.6 2.6 8.0 729 58 50 60 18 2.2

27 60 8.5 4.4 2.4 2.6 10 692 52 47 74 17 2.1

28 54 8.0 4.2 2.4 2.8 1o 710 48 37 85 15 2.1

29 50 7.5 4.0 2.6 2.8 9.0 550 42 36 93 13 2.1

30 47 7.5 4.0 2.6 - al 467 38 36 259 12 2.2
31 i6 - 3.8 3.0 a8 - 32 - 382 11 -

Second- Runoff 1in

Month foot-days Maximum | Minimum Mean atre-feet

October........... . 2,185 140 38 70.5 4,330

November. . 605.5 46 7.5 , 20.2 1, 200

DeCember. c .o serrcnrnrruonranessosrsassnannnn 168.8 7.8 3.8 5.45 35

Calendar year 1947 ...cocevaniansorscseonns 19,785.2 1,390 o 54.2 39, 250

January.... 108.6 4.6 2.4 3.45 212

Pebruary. . 71.2 3.2 2.0 2.46 141

. 129.9 10 2.2 4.18 258

10,240 956 8 341 20,310

4,853 404 32 157 9,630

784.3 59 5.4 26.1 1,560

2,278 382 21 73.5 4,520

3,102 382 11 * loo 6,150

139.9 10 2.1 4.66 277

Water year 1947-48 ....... 24,664.3 956 2.0 87.4 48,920

Peak discharge ghasel 70 sec.-!‘t.].- Oct. 13 (12 p.m.) 146 sec.-ft.; Apr. 21 (1 a. m.; 1,010 sec.-
£t.; Ray Bec .- uly 9 (9 a.m.) 103 sec.-ft.; July 22 (7 to 9 p.m.) 111 sec.-ft.;
July 31 (2 p.m.) 393 sec.-ft.

* Winter discharge measurement made on this day.

a No gage-helght record; discharge computed on basis of records for Pine Creek near Pine Creek.

f Computed on basis of partly estimated gage height.

Note. - Stage-discharge relation affected by ice Nov. 9 to Apr. 18. Shifting-control metlod used
July 10 to Sept. 30.

911165 0 - 50 - 8
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Pine Creek near Pine Creek, Minn.

(International gaging station)

Location.- Water-stage recorder, lat. 48°59'35", long. 95°55'04", in SWESWE sec. 26, T.
T64 W., R. 41 W., half a mile south of international boundary, 2 miles northeast of
village of Pine Creek, and 6 miles upstream from mouth. Datum of gage 1s 1,038.42
feet above mean sea level, adjustment of 1928 of Geodetic Survey of Canada.

Drainage area.- 73.1 square miles.
Records available.- August 1928 to September 1948 (winter records incomplete 1930-40).
Extremes.- Maximum discharge duriﬁg year, 590 second-feet Apr. 19 (gage helght, 9.62
Teet]; minimum daily, 7.1 second-feet Sept. 29, 30; minimum gage height, 1.54 feet
Feb. 20, 21 (backwater from lce).
1928-48: Maximum discharge, 706 second-feet Sept. 25, 1941 (gage height, 9.79
feet), from rating curve extended above 450 second-feet; no flow Jan. 5-14, 1942,

Remarks.- Records good except those for periods of 1ce effect or backwater from debris,
which are fair,

Cooperation.- This station is one of the international gaging stations maintained by the
—g_in Ted States under agreement with Canada. :

Revisions (water year).- W 1055: 1945. W 1085: 1941.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct Nov. Dec. Jan. Peb. Mar, Apr. May June July Aug. Sept.
1 47 27 12 10 8.5 9.5 12 13c 13 30 208 11
2 42 27 12 10 *8.5 8.5 12 110 15 28 198 10

3 39 26 12 10 8.5 *9.5 12 96 22 25 154 9.0

4 38 28 11 11 8.5 9.5 13 80 30 30 107 8.8

5 35 27 11 21 8.5 9.5 *17 88 26 30 62 8.6

6 32 28 11 11 8.5 1o 22 77 23 24 36 8.5

1 31 28 11 11 8.0 10 30 68 26 33 28 8.4

8 29 26 11 1 8.0 lo 32 58 26 34 22 8.2

9 32 24 1 11 8.0 10 34 50 22 29 19 8.1

10 39 20 11 10 8.0 10 34 43 20 21 19 8.0

11 43 17 11 10 8.0 1o 34 38 17 17 20 8.0

12 86 15 11 10 8.0 10 36 35 18 18 20 8.0

13 88 14 11 10 8.0 10 38 33 15 17 13 7.8

14 90 13 11 1o 8.0 10 42 31 12 12 27 7.7

15 100 13 11 9.5 8.5 10 S5 51 11 10 70 7.7

16 100 13 11 9.5 8.5 10 *75 70 12 14 70 7.6

17 82 13 11 8.0 8.5 10 200 76 11 24 72 7.6

18 56 13 11 9.0 8.5 10 392 72 11 28 67 7.6

19 43 13 11 9.0 8.5 10 590 62 9.4 23 48 7.6

20 36 12 11 9.0 8.0 11 530 50 8.5 18 31 7.5

21 32 *12 *11 9.0 8.0 11 443 41 8.3 28 26 7.5

22 31 12 11 9.0 8.5 12 402 34 60 2z 7.5

23 29 1z 1l 9.0 8.5 13 378 28 29 68 18 7.5

24 34 12 11 9.0 8.5 14 338 25 Sl 72 18 7.5

25 36 12 11 8.5 8.5 14 289 22 58 74 1s 7.4

26 36 12 11 8.5 9.0 14 281 20 56 63 14 7.2

27 34 12 1 8.5 9.0 13 238 19 46 72 13 7.2

28 31 12 11 8.5 9.0 13 208 20 40 72 13 7.2

29 29 12 11 8.5 9.0 13 182 18 38 1% 13 7.1

30 28 12 11 8.5 - 12 154 186 34 118 12 7.1

31 28 - 10 8.5 - 12 - 14 - 146 12 -

Second- Runoff in

Month foot-days Maximum Minimum Mean acre-feet

2,850

1,020

680

23,580

588

483

673

10,120

3,140

1,420

2,650

2,920

474

Water year 1947-48 -..c.icitiiniinasnenenns 13,625.6 590 7.1 37.2 27,020

Peak discharge (base, 115 gec.-ft.).- Apr. 19 (8 p.m.) 530 see.-ft.; Aug. 1 (6 to 10 p.m.) 218 sec.-
ft

* Winter dlscharge measurement made on this day.
Note.- Stage-discharge relation affected by iece Nov. 9 to Apr. 17. Backwater from debris Aug. 25-
297 31, Sept. 2, 4-30.
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Souris River near Sherwood, N. Dak.
(International gaging station)
Locatéon.v Water-stage recorder and concrete control, lat. 48°59', long. 101°58', in
sec. 33, T. 164 N., R. 87 W., three-quarters of a mile south of international

boundary and 16 miles northwest of Sherwood. Datum of gage is 1,603.70 feet above
mean sea level, datum of 1929.

Drainage area.- 9,570 square miles.
Records avallable.- March 1930 to September 1948.
Average discharge.- 14 years (1934-48), 96.7 second-feet.
Extremes.- Maximum discharge during year, 7,400 second-feet Apr. 28 (gage height, 23.80
7 minimum daily, 4 second-feet Jan. 23-27, Mar. 9, 10.
1930-48: Maximum discharge, that of Apr. 28, 1948; no flow for periods in most
years.
Remarks.- Records good except those for period of ice effect, which are fair.

Cooperation.- This is one of the international gaging stations maintalned by the United
EEaEes under agreement with Canada.

) Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec, Jan. Peb, Mar. Apr. May June July Avg. Sept.
1 5.9 7.0 13 8 [ s 5| 7,070 248 112 65 21
2 6.2 6.7 13 9 6 5 5 6,750 236 108 57 20
3 6.2 6.4 *1% 10 8 5 6| 6,450 228 104 54 20
4 4.9 8.7 12 10 8 ] 7 5,880 216 100 52 18
5 5.2 8.7 12 10 6 5 7| 5,300 207 98 50 18
6 4.5 6.4 11 10 6 5 6 4,750 204 95 49 16
7 4.7 8.2 11 1 8 5 5| 4,400 202 91 46 16
8 4.5 6.2 11 12 8 5 5} 3,920 187 86 44 16
9 6.4 7 11 11 6 4 6| 3,500 196 82 104 15
10 27 1o 1o 11 ] 4 8 3,180 195 79 149 15
11 29 11 10 10 *5 5 ] 2,880 180 76 76 13
12 24 11 10 9 3 5 10 | 2,640 184 74 65 11
13 15 10 10 9 & 8 100§ 2,440 172 78 56 11
14 11 10 11 10 6 [ 50 | 2,150 182 91 49 11
15 8.6 11 10 10 6 5 40 | 1,820 155 93 46 12
16 7.8 12 10 9 8 *5 30 | 1,540 149 93 45 1
17 27 12 10 8 8 5 20| 1,280 146 93 43 11
18 27 11 10 8 6 5 40 | 1,100 143 88 40 10
19 16 11 11 9 (] 5 *70 986 140 82 37 8.2
20 10 1 11 8 8 5 547 850 136 79 57 8.9
el 7.5 10 10 8 6 5| 1,180 688 136 84 41 8.4
22 5.0 10 10 S 6 61 1,760 590 138 88 39 9.2
23 5.2 9 10 4 ] 6| 2,310 546 135 82 36 10
24 22 10 11 4 8 5] 2,790 503 133 93 34 9.7
25 27 11 11 4 [ 5| 5,350 445 138 138 32 9.7
26 27 12 11 4 6 5 | #3,610 390 143 140 29 8.9
e7 235 11 11 4 [ 6| 3,790 338 140 108 27 8.4
28 15 10 10 6 6 81| 6,650 307 131 88 26 9.2
29 10 11 9 6 3 61 7,380 294 124 89 25 8.2
50 ®9,2 14 8 & - 6| 7,320 280 118 84 24 8.6
s1 8.4 - 8 6 - S ~ 262 - 76 23 -
Second- Rwmoff in
Month foot-days Maximum Minimum Mean asre-feet
October. . 410.2] 29| 4.5 13.2 814
November. 6.2 570
DECOmMDET. v vuseernenentonsonvntevansornnacnns 8 853
Calenddr year 1947 ......ccvvveeneccenrens 148,200
JANUBTY. .« ovvererenrenstrenrosarsasesossnsans 490
345
319
81,540
MBY . ooiieintiniiiiiataasonianinanaannsan 145,800
JUNB. i veeeneeteonerneonsencearnonsrnasasses 10,000
JULY. s e ireeviiiieaiiiainienn 5,690
August........ e 2,980
September. ... .iiuiiiiaeiiaiaraiesieniareraans 745
Water year 1947-48 ............0i00ve0eaed]  126,013.9 7,380 4 344 249,800

Peak discharge (base, SO0 sec.-ft.).~ Apr. 28 (11 p.m.} 7,400 sec.-ft.

nter scharge measurement made on thils day.

Note.- Stage-discharge relation affected by ice Nov. 9 to Apr. 19 (no gage-height record Jan, 1%
to Feb, 10, Peb. 12-17, 19-21, Feb. 23 to Mar, 10, Mar. 12-15, Mar. 17 to Apr. 12, Apr. 14-18; dis-
charge computed on basis of weather records, 5 dischsrge measurements, and records for nearby sta-
tions).
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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. 157 N., R. 85 W.
on control dam of Lake Darling, reservoir of Fish and w11d11f‘e Service on Souris River,
about 6 mlles north of Foxholm. Datum of gage is 1,577.00 feet above mean sea level
(Pish and Wildlife Service reference mark).

Records available.- April 1937 to September 1948.

Extremes.- Maximum gage height observed during year, 22.68 feet May 16; m*'nimum observed,
~ I1.96 feet Apr. 21.
1937-48: Maximum gage height observed, 22.83 feet Apr. 23, 24, 1943; minimum ob-
served, 1.53 feet Mar. 1, 1938,

Remarks.- Reservolr is formed by concrete dam; storage began in April 1936; dam completed
In July 1936. Capacity, 128,500 acre-feet between gage heights 0.0 foot (sill of con-
trol gates) and 23.0 feet (\:op of 2«foot flashboards). Dead storage, 3,500 acre-feet.
Water 1s used during periods of low flow at wildlife refuges downstream. Gage read
from 1 to 20 times per month except while lake was frozen, when no readings were made.

Cooperatlon.- Gage-height record furnished by Fish and Wildlife Service.

Monthly gage height and contents, water year October 1947 to September 1948
* Change in Con%ents
Date Gage height Contents 3 month
a%t‘ee\: (acre-feet) d‘('ﬁo",ﬁ feet)
Bept. 30.+.-- 15.64 64,100
oct. 3l... 15.70 64,600 +500
Nov. 30..... 15.70 64,600 1)
Dec. 3l... - - LT
Calendar year 1947 R : .
Jan. -
Feb. -
Mar. -
Apr. +8,200
May +33,600
June- -16,500
July -1,200
Aug. +900
Sept -5,100
Water year 1947-48 - - 1+11,100

= 1



RED RIVER OF THE NORTH BASIN 105
Souris River near Foxholm, N. Dak.

Locatlon!- Water-stage recorder and artificial control, lat. 48°22', long. 101°30', in

woE; sec. 34, T. 157 N., R. 84 W., 3 miles east of Foxholm. Datum of gage is
1,560.73 feet above mean sea level, datum of 1929.

Drainage area.- 10,100 square miles.

Records available.- June 1904 to November 1905, April 1937 to September 1948.

Average discharge.- 11 years (1937-48), 93.6 second-feet.

Extremes.- Maximum discharge during year, 3,040 second-feet May 16 (gage height, 14.79
Setl; minimum, 0,2 second-foot Nov. 8 (gage height, 5.13 feet).

1904-5, 1937-48: Maximum discharge, that of May 16, 1948; no flow at times.

Remarks.- Records good. Flow completely regulated by Lake Darling and several smsller
T reservolrs.

Discharge, in second-feet, water year October 1947 to September 1948

Dey| Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6.0 . 3.8 *9.0 9.9 10 10 | *420 2,170{1,190 127 6.0 1lo4
2 6.0 3.9 9.9 9.9 10 10 500 2,280| 1,020 133 3.3 122
3 13 4.5 9.9 9.9 10 10 500 2,420 934 127 2.0 111
4 6.0 9.9 9.9 9.9 10 10 500 2,280 882 136 1.7 106
5 7.5 7.5 9.9 9.0 10 10 | *500 2,200 798 130 1.7 96
8 2.8 6.0 11 9.9 10 40 550 2,120 770 133 1.7 96
T 2.8 6.0 9.9 9.9 10 80 600 2,110 762 133 1.2 91
8 1.2 1.2 9.9 *9.9 10 2] 850 2,200 755 138 1.4 lo4
9 3.3 2.8 8.9 8.9 10 90 676 2,430 751 130 21 111

10 3.3 2.8 9.0 9.9 *10 90 653 2,450 747 130 32 106

11 9.0 4.5 8.2 9.9 10 90 618 2,460 744 130 25 101

12 5.2 3.9 8.2 9.9 10 90 635 2,650 740 127 25 98

13 2.0 4.5 8.2 9.0 10 80 734 2,530 736 133 26 96

14 3.3 4.5 9.0 9.9 10 120 | *797 2,540 732 166 26 96

15 2.3 6.0 9.0 9.9 10 *170 819 2,790| 554 185 28 96

18 3.9 7.5 9.0 9.0 10 170 838 2,790 7.5 152 28 96

17 6.7 8.2 8.0 9.9 10 170 846 2,250 5.2 127 30 94

18 5.3 8.2 9.0 10 10 170 852 1,830 5.2 11e 30 94

19 1.7 7.5 9.9 10 10 170 770 2,340 14 114 30 94

20 2.3 7.5 9.0 1o 10 170 500 2,540 48 114 30 94

21 3.3 8.2 11 10 10 170 6.0 2,110 94 124 30 94

22 9.0 8.2 11 10 10 *170 3.9 1,980 116 114 30 94

23 1.2 9.0 11 10 10 170 78 2,000| 127 89 30 94

24 2.3 9.9 11 10 10 180 496 1,940 130 64 50 94

25 2.3 8.0 11 10 10 200 797 1,880 150 54 80 94

26 2.3 9.9 11 10 10 200 944 1,920 152 56 80 94

27 4.5 9.9 11 10 10 200 |1,120 1,940 147 50 86 94

28 2.8 8.0 12 10 10 220 {1,530 1,870 155 57 91 gﬂ

29 3.3 8.2 12 10 10 280 {2,010 1,860( 1a4 28 86 7y

30 6.7 8.2 12 10 - 380 {2,090 1,860 127 18 94 =

31 6.7 - 11 10 - 380 - 1,560 - 13 106 -

Second- Runoff in
Month foot-days Maximum Minlipum Mean acye-feet

Lo 2T 136.0 13 1.2 4.39 270

NOVEMDET. st evvunrrrrnrnrocsnnsssnssnassvnsne 1.2

DECeMDEr. .t tternssanrnsasaoranansasonnssans
Calendar year 1947 «c.oeecearcracoscacnnns

JBOUADY. . cevvnvsrsrrrsasnnrnerassossasnnorss

Augus R “ee

SODLEMDEr. . eervurieinrneiraneasinarssaraeesl 2,946 122 91 98.2 5,840
Water year 1947-48 ........cciiiuseiaeesd 117,029,585 2,790 1.2 320 232,100

¥ Winter dlscharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Jan. 18 to Apr. 8. No gage-helight record Jan. 18
to Feb. 9, Feb. 11 to Mar. 5, Mar. 9-14, 17-21, 27, 28, 31, Apr. 3, 4, 8, May 24, Aug. 12-26; dis-
charge computed on basis of records for station above Minot and record of pelease at dam above
gage.
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Souris River above Minot, N. Dak.

Location.- Water-stage recorder and concrete control, lat. 48°14'45", long. 101°22'15",
near center of sec. 17, T. 155 N., R. 83 W., 33 miles west of Minot. Datum of gage
is 1,545.75 feet above mean sea level, datum of 1929.

Drainage area.- 11,300 square miles.

Records available.- May 1903 to March 1924, April 1927 to September 1928, and October
cptember 1934 at site at Minot, 10 miles downstream, and October 1934 to

1
September 1948 at present site in reports of Geologlcal Survey. May 1903 to September

1948 in reports of State engineer. Records equivalent except those for periods of low

flow, when considerable Industrial mnd sanitary waste enters river between the two
sites.

Average discharge.- 35 years (1913-48), 120 second-feet.

Extremes.- Maximum discharge during year, 2,700 second-feet May 17 (gage height, 16.34
eet]; minimum, 3.1 second-feet Oct. 2 (gage height, 4.22 feet),

1903-48: Maximum discharge, 12,000 second-feet Apr. 20, 1904 (gage helight, 21.9
feet at site at Minot), from rating curve extended above 8,100 seconc¢-feet; no flow
at times in many years.

Maximum stage known at present site, about 23 feet in April 1904.

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

Which are fair. Flow of Souris and Des Lacs Rivers completely reguleted by Fish
and Wildlife Service dams above statlon.

Discharge, in second-feet, water year Qctober 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 9.7 9.7 *11 12 10 11 380 1,920 1,660 149 47 119
2 4.6 9.7 12 12 10 1 400 2,060 1,370 147 44 123
3 5.3 8.7 12 12 10 11 480 2,000 1,080 149 50 130
4 14 8.7 12 12 10 11 500 2,340 944 149 44 125
5 16 9.7 12 12 10 11 520 2,380 a69 147 41 121
6 11 12 12 2 10 11 520 2,360 803 138 39 115
7 11 12 12 12 10 11 550 2,270 771 143 38 111
8 9.7 12 2 »12 10 40 600 2,180 755 145 41 109
] 9.7 11 12 12 10 80 650 2,150 750 145 47 117

10 8.7 9.7 12 12 *10 90 680| 2,240 748 138 58 123

11 8.7 9.7 12 12 10 90 660 2,330 748 138 85 119

12 12 8.7 12 12 10 90 640| 2,380 747 138 99 115

13 26 8.7 12 12 10 90 700 2,450 746 138 a5 113

14 15 8.7 12 11 10 90 820 2,450 743 149 91 109

15 9.7 8.7 12 11 11 130 900 2,470 739 196 111 108

16 8.7 9.7 12 11 11 160 985{ 2,610 462 203 81 107

17 7.8 9.7 12 11 11 180 | *1,030 2,680 97 181 78 107

18 7.8 1 12 11 11 180 1,110| 2,430 39 174 79 105

19 7.8 11 12 11 11 180| 1,180| 2,140 27 160 78 103

20 7.8 11 12 11 11 180 1,080( 2,140 24 149 78 103

21 7.8 11 2 11 11 180 852 2,270 58 152 83 103

22 6.8 11 2 10 11 190 585 2,180 97 152 85 105

23 7.8 9.7 12 10 11 180 499 2,030 121 141 91 105

24 8.7 9.7 12 10 11 180 622 1,940 127 125 97 105

25 8.7 9.7 12 1Q 11 190 877 1,870 141 113 97 105

26 6.8 12 12 10 11 200 1,050 1,820 158 93 a3 101

27 6 12 12 10 11 200 1,180 1,820 158 87 93 929

28 6 iz 2 10 11 220 1,230 1,830 187 81 103 99

29 5.3 11 12 10 13 240 1,370 1,800 172 72 109 97

30 5.3 9.7 12 10 - 280 1,650| 1,780 160 63 109 97

31 8.7 - 12 10 - 340 - 1,760 - 53 111 b

Second- Runoff in
Month foot-days | Maximum | Minimum Mean | gore-reet

October....cieviiesverans teereaneven 288.9 26 4.8 9.32 573

November...... cevrreersaan 309.9 12 8.7 10.3 615

December........ eeeererieens 371 12 11 12.0 738
Calendar year 1947 .......... tsesrasmasnne 74,562.8 1,350 4 204 147,900

682
605
8,050
48,180
133,100
30,700
8,350
4,730

September........ovivtieeriainnens [N 3,299 130 97 1lo 6,540
Water year 1947-48 ......... teveseneneeees| 122,416.8 2,680 4.6 334 242,900

* Winter discharge measurement made on thls day.
Note.- Stage-discharge relation affected by lce Jan. 12 to Apr. 15. No gage-teight record Dec
to Jan. 7, Jan. 14 to Feb. 9, Feb. 19 to Mar. 14, Mar. 20, 21, 27, 28, Apr. 3, 4, 7, 8, 11; dis-

.9

¢harge computed on basis of weather records and records for Sourls River near Fcxholm and Des Lacs

River at Foxholm.
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Souris River near Verendrye, N. Dak.
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Location.- Water-stage recorder, lat. 48°09', long. 100°441, in MWiswd sec, 17, T. 154

., R. 78 W., 3 miles northeast of Verendrye and 75

miles southwest of (19 miles

upstream from) mouth of Wintering River. Datum of gage is 1,464.87 feet above mean

sea level, datum of 1929.
Drainage area.- 12,200 square miles.

Records avallable.- February to June 1933 (gage heights only), April 1937 to September

winter records incomplete prior to 1945).

Extremes.- Maximum discharge during year, 2,300 second-feet May 22 (gage height, 14.95
eeT]; minimum daily, 12 second-feet Nov. 10-13, Feb. 1 to Mar. 18; minimum gage

height, 3.54 feet Nov. ‘8.

1937-48: Maximum discharge, that of May 22, 1948; minimum discharge recorded,

0.3 second-foot Aug. 11-19, 1937, Oct. 10-21, 1939.

Remarks.- Records good except those for periods of ice eftect or no gage-height record,
—which are fair. Flow regulated by Fish and Wildlife Service dams on Souris and Des

Lacs Rivers.
Discharge, 1n second-feet, water year (ctober 1947 to September 1948

Day| Oct. Nov., Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.,
1 32 17 17 15 12 12 240 1,290 1,970 210 108 126
2 24 19 *17 15 12 12 250 1,380 1,940 213 kL 126
3 23 19 16 15 iz 12 300 ! 1,500 1,920 204 8¢9 128
¢ 20 19 15 15 12 12 350 1,630 1,890 194 81 136
S 22 17 15 15 12 12 400 1,720 1,810 185 77 139
6 24 16 15 15 12 12 440 1,800 1,670 185 77 147
7 24 15 15 15 12 12 480 1,890 1,480 185 77 144
8 22 15 15 16 12 12 510 1,960 1,230 182 77 142
9 20 14 14 *16 12 12 540 2,020 1,040 176 77 136
10 23 12 14 16 12 12 570 2,080 913 176 81 128
11 28 12 14 16 12 12 600 | 2,120 846 176 85 123
12 24 12 14 16 *12 12 620 | 2,150 810 182 94 126
13 22 12 15 16 12 12 620 2,170 790 182 92 131
14 22 13 15 16 12 12 600 | 2,190 776 194 103 133
15 22 15 15 16 12 12 *#620 2,210 765 216 120 128
16 20 15 15 15 12 12 800 | 2,220 758 250 118 126
17 20 15 18 18 12 12 | *1,200 2,230 752 291 113 123
18 20 14 15 15 12 12 1,600 | 2,250 715 291 131 118
19 19 14 15 15 12 40 1,800 | 2,270 536 267 120 115
20 18 14 15 15 12 80 |*1,930 | 2,280 a350 243 108 110
21 17 14 15 14 12 120 1,980 | 2,290 a220 243 105 108
22 17 14 15 14 12 150 1,870 2,290 also 253 103 108
23 17 15 16 14 12 *180 1,740 2,290 alBo 267 103 103
24 17 15 16 14 12 180 1,570 2,270 al70 233 105 103
25 17 16 16 14 12 180 1,330 | 2,260 al70 229 105 103
26 16 16 16 13 12 190 1,140 | 2,230 al7o 257 108 101
27 16 16 15 13 12 200 1,040 2,200 alBo 274 110 101
28 15 15 15 13 12 200 1,060 | 2,160 185 204 115 28
29 *15 15 15 13 12 210 1,140 } 2,120 200 186 115 98
30 15 16 15 13 - 220 1,220 2,080 207 133 113 28
31 16 - 15 13 N 230 - 2,010 = 120 118 -
Second- Runoff in

Month foot-days Maximum | Minimum Mean acme-feet
September. ... .oouvorurrersranessssnosassnsss 3,608 147 88 120 7,150
water year 1947-48.....4s0esssvaserssensol 134,957 2,290 12 369 267,700

Winter dlscharge measurement made on this day.

a No gage-helght record; dlscharge computed on basis of records for other Souris River stations.
Note.- Stage-discharge relation affected by ice Nov. 9 to Apr. 20 (no gage-helight record Nov. 11 to
. 1; Jan. 15 to Mar. 22, Mar. 24 to Apr. 5, Apr. 8-14; discharge computed on basis of 4 discharge

Dec
measurements, weather records,4nd records for stations above Minot and near Bantry.
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Souris River near Bantry, N. Dak.
Location.- Water-stage recorder, lat., 48°30', long. 100°25', in SEL sec. 14, T. 158 N.,
T K. 76 W., 8 miles east of Bantry.
Drainage area.- 13,400 square miles.
Records available.- March 1937 to September 1948 (no winter records prio= to 1945).
Extremes.- Maximum discharge during year, 2,000 second-feet May 31 (gage height, 12.43
Teet]; minimum daily, 11 second-feet Feb. 12-20.
1937-48: Maximum discharge, that of May 31, 1948; no flow at times in each year
1937-40.
Remarks. - Records good except those for period of ice effect, which are fair. Water

diverted for irrigation at Eaton Dam, about 42 miles above station. Flow regulated
by Fish and Wildlife Service dams on Souris and Des Lacs Rivers.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov, Dec. Jan, Feb. Mar. Apr. May June Julw Aug. Sept
1 87 30 21 18 13 12 220 | £1,700 1,990 449 275 113
2 84 32 21 18 13 12 230 | £1,710 1,990 421 240 113
3 81 32 21 18 13 12 240 £1,710 1,990 389 207 112
4 76 31 *21 18 13 12 250 | 11,600 1,940 367 184 114
S 71 30 20 18 13 12 260 £1,490 1,880 351 171 116
6 66 28 20 18 12 12 300 £1,470 1,880 334 161 119
7 62 26 20 *18 12 12 350 | £1,470 1,870 318 146 121
8 59 24 20 18 12 12 400 | £1,470 1,820 306 139 127
9 55 23 20 18 12 12 430 | £1,470 1,780 291 149 130
10 52 22 18 18 12 12 460 { £1,490 1,730 277 173 133
11 49 21 18 18 12 i2 490 | £1,510 1,680 262 179 131
12 46 20 18 18 *11 12 520 | f1,540 1,630 252 178 128
13 44 20 18 18 11 13 550 | £1,560 1,560 255 174 123
14 42 20 18 18 11 14 580 1,610 1,480 256 169 120
15 40 20 18 8 i1 14 600 1,700 1,380 312 162 117
16 37 21 18 17 11 14 800 1,830 1,300 345 154 119
17 35 22 19 17 11 14 800 1,830 1,230 364 150 120
18 33 22 20 17 11 14 700 1,810 1,170 376 145 119
19 31 22 20 17 11 1¢ 800 1,830 1,120 382 140 116
20 29 2 20 17 11 15 900 1,840 1,070 89 130 110
21 28 2z 20 16 12 15 *975 1,860 1,000 421 135 109
22 27 22 20 16 12 15 1,030 1,890 930 435 140 106
23 26 21 20 16 12 20 1,110 1,880 860 435 135 104
24 25 21 20 16 12 30 1,220 1,890 796 425 130 104
25 24 21 20 16 12 100 1,300 1,930 716 417 122 102
26 23 21 20 15 12 150 | 1,360 1,960 674 400 120 102
27 23 21 20 15 12 180 1,490 1,980 589 376 117 102
28 23 21 20 15 12 180 1,620 1,970 547 360 116 100
29 24 21 20 14 12 200 1,680 1,990 510 352 115 99
30 25 21 19 14 - 200 | £1,700 1,990 478 10 115 98
31 *26 - 18 14 - 210 - 1,990 - 312 114 -
Second- Runoff in
Month foot-days Maximum Minimum Mean scre-feet
October. 1,353 87 23 43.86 2,680
November, . 700 32 20 23.3 1,390
December, . 607 21 i8 18.6 1,200
Calendar year 1947 . .......¢cvvevevnrnnans 85,889.0 1,320 1.0 235 170,300
JANUBPY. . enteensananannn
February...
March..
April.....
May........
September. .
Water year 1947-48 ...........cce000nee004| 140,798 1,990 11 385 279,200

* Winter discharge measurement made on this aay
f Discharge computed on basis of partly estimated gage-height record.

Note,. - Stage-discharge relation affected by ice Nov. 5 to Apr. 20. No gage-height record Qct. 12-

30, “Nov, 29 to Dec. 3, Dec. 28 to Jan. 6, Jan. 22 to Feb, 11, Feb., 19, Mar. 12, Mar. 14, Apr. 5,
Apr. 8-20, June 21-23, Aug. 18-24; discharge computed on basis of weather records and records for
station near Verendrye.
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Souris River near Westhope, N. Dak.
(International gaging station)
Locat;oni- Water-stage recorder and concrete control, lat. 49°00', long. 100°57', in
% sec. 30, T. 164 N., R. 79 W., 1,200 feet upstream from International Boundary,
1 mile dovmstream from Fish and Wildlife Service dam 357, and 7 miles northeast of West-
hope. Datum of gage 1s 1,401.74 feet above mean sea level datum of 1929.

Drainage area.- 17,600 square miles.

Records available.- October’ 1937 to September 1848. July 1929 to September 1937 at site
6§ mIles upscream.

Average discharge.- 13 years (1935-48), 121 second-feet.

Extremes.- Maximum daily discharge during year, 2,900 second-feet Apr. 26; maximum gage
~Helght, 13.63 feet, from floodmark, sometimé during period May 1-5 (backwater); no flow
Nov. 27 to Dec.- 3, Jan. 17-29.
1929-48; Maximum daily discharge, that of Apr. 26, 1948; maximum gage height some -
time during period May 1-5, 1948; no flow during several periods.

Remarks.- Records good except those for perlods of ice effect or backwater from tribu-
T tarles or pondage, which are fair. Flow regulated by Fish and Wildlife Service dams
on Souris and Des Lacs Rivers.

Cooperation.- This station 18 one of the international gaging stations maintained by the
8m1"3fates under agreement with Canadza.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Peb. Mar. Apr. May June July Aug. Sept.
1 12 21 [} 1.6 0.1 0.4 1} 2,200 | 1,750 950 395 47
2 12 41 0 1.8 . 4 25 | 2,600 | 1,700 850 395 47
3 12 31 *0 1.6 1 @ 50 | 2,800 { 1,700 750 405 46

12 30 .1 1.6 .1 4 50 | 2,700 | 1,650 650 433 46
é 11 24 .1 1.5 .1 4 50 | 2,700 | 1,600 550 420 46
6| 11 31 .1 1.4 .2 4 175 | 2,670 | 1,600 400 395 46
7 10 27 .2 *1.3 .2 .4 250 | 2,600 | 1,500 200 395 46
8 9.5 13 .2 1.4 .2 N 250 | 2,500 | 1,500 150 395 46
9 8.9 42 .2 1.4 *b.2 o4 250 | 2,300 | 1,600 31 400 46

10 8.9 26 .3 1.3 b.2 "4 250 | 2,000 | 1,600 24 400 44

11 8.6 3.2 .5 1.3 .2 .5 250 | 2,100 | 1,850 21 395 44

12 8.6 2.0 .6 1.1 .2 .5 400 | 2,100 | 1,700 21 395 44

13 8.8 1.8 .7 .6 .2 .5 520 | 2,100 | 1,750 24 390 44

14 7.5 1.8 .8 .3 .2 .5 500 | 2,100 | 1,800 24 390 44

15 7.5 1.6 .8 1 .2 .5 480 | 2,100 | 1,850 173 385 44

18 7.5 1.4 .8 .1 .2 *b.5 720 | 2,000 | 1,900 340 345 44

17 6.8 1.4 .9 (o] .2 «5 830 | 2,100 | 1,800 235 295 42

18 13 1.1 1.0 o] .2 .5 800 | 2,200 | 1,900 97 199 42

18 15 .8 1.0 ) .3 .5 800 | 2,300 | 1,850 97 97 42

20 11 .7 1.0 o .3 .5 830 | 2,200 | 1,800 202 94 41

21 11 .6 1.1 o] 3 .5 920 | 2,150 | 1,800 315 94 41

22 6.8 z3 1.2 o] .3 .5 1,100 | 2,150 | 1,800 315 94 41

23 9.5 .2 1.4 [ .3 .5 ] 1,900 { 2,100 { 1,800 410 73 41

24 12 W1 1.4 0 .3 .51 2,600 | 2,050 | 1,800 480 51 41

25 1 .1 1.4 [ .3 -5 | 2,400 | 2,000 | 1,800 476 49 39

26 15 .1 1.4 0 .3 .5 | 2,900 | 2,000 | 1,800 468 47 41

27 10 o] 1.4 0 .3 .5 | 2,700 | 1,900 { 1,700 472 49 39

28 13 [ 1.5 [+] .3 .51 1,500 | 1,850 | 1,600 476 49 38

29 17 [ 1.6 ) .3 .5 | 1,400 | 1,850 | 1,400 476 49 36

30 13 0 1.6 .1 - .5 | 1,800 | 1,800 | 1,100 464 49 36

31 12 - 1.6 .1 - .5 - 1,750 - 395 47 -

Second- " Funoff in
Month foot-days Maximum Minimum Mean scre-feet
October............. 331.7 17 6.8 10.7 658
November. 303.4 42 0 10.1 |- 602
24.9 1.6 o .80 49

Ny NPl PRI G P bl PP
crereeresans| B81,737.0 1,800 0 224 162,100

SEDLOIDOT . « v vvnnnsenrer i 10282 s 36 2.8 2,550
Water year 1947-48 ...........ccieeevnn...| 165,759.3 2,900 Q 453 328,800

* Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.- No gage-height record Jan. 29 to Feb. 8, Feb. 11 to Mar. 15, Mar. 17 to Apr. 15; discharge
computed on basis of 2 discharge measurements, recurds of release at dam 357, and weather records.
Backwater from downstream tributaries or-pondage Apr. 16 to July 8; discharge computed on basis of
gage~helght record, @ discharge measurements, and engineer's notes.
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Long Creek near Crosby, N. Dak.

Locatlon.- Wire-weight gage, lat. 48°58130", long. 103°15'40", in NW} sec. 3, T. 163 N.,
R. U7 W., on county highway bridge 5 miles northeast of Crosby.

Records avallable.- March to April 1943, April 1944 to September 1948,

Extremes.- Maximum discharge during year, 6,240 second-feet Apr. 23 (gage helght, 16.10
€et); maximum gage height, 16,10 feet Apr. 22, 23 (backwater from ice Apr. 22);
nq flow during several months.
1943-48: Maximum discharge, that of Apr. 23, 1948; maximum gage height, that of
Apr. 22, 23, 1948; no flow during part of each year.

Remarks.- Records good except those for period of ice effect, which are fair. Gage
T read once dailly. -

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June Julv Aug. Sept.
1 6.6 3.8 0 518 11 1.0 0.8
2 7.2 3.6 ) 457 13 2.2 .5
3 8.3 4.0 0 402 11 1.7 4
4 8.1 5.2 [o] 353 9.7 1.9 .2
5 7.4 5.4 (o] 295 1 2.0 .1
& €.6 5.2 [o] 247 11 3.2 [o]
7 7.2 5.2 [+ 198 11 4.0 o]
8 | 6.8 5 o 164 9.2 3.0 (3}
9 7.7 4 ) 138 11 1.8 3
10 6.8 4 o] 108 7.0 1.8 .3
11 7.7 3 10 95 7.2 1.4 .2
12 7.0 3 50 84 7.0 1.8 .1
13 6.4 2 100 75 5.8 1.9 0
14 6.2 2 200 73 4.2 2.7 o
15 5.6 3 300 87 5.0 8.2 [+
> 1 [y o.s
16 6.0 3 600 56 48 6.8 [¢}
17 6.2 3 800 44 4.7 2.9 [o]
18 2.9 2 1,000 43 4.2 2.8 [o]
19 2.8 2 1,300 37 3.8 2.5 o}
20 2.3 2 *1,900 35 4.0 7.0 .2
21 3.0 2 4,000 31 4.3 110 .5
22 4.2 2 5,000 26 4.0 87 .1
23 .6 2 6,010 23 4.5 12 [¢]
24 3.8 2 *4,660 20 2.7 8.1 o
25 4.0 2 3,110 23 4.3 6.4 [+
26 3.6 2 2,140 23 3.3 4.5 [}
27 3.5 2 1,470 20 3.6 .8 [¢]
28 3.3 *1.9 1,090 18 4.2 .8 [}
29 3.8 2 839 16 2.0 2.3 0
30 4.0 2 636 15 1.5 1.5 0
31 3.5 - - 12 - .7 o
Second- 1 Runoff in
Month foot-days | Maximum | Min Mean | ore-feet
OCEODBI . v it vvnviraanesnnrneenerarannsnnnans 162.9 8.3 0.6 5.25 323
November........... 90.3 5.4 1.9 3.01 179
DECEMBOT. .\ vvvtertenreariiiinnanans 31 - - 1 : 81
938 [o] 45.7 33,070
- - .5 31
[} [+] o] [}
(o] 0 o
6,010 Q 1,174 89,850
sl8 12 7,370
13 1.5 6.30 378
110 N 8.45 520
August....... .6 0 .11 6.9
September,..... . 0 [ [ 0
Water year 1947-48 ......csccvcerecavannes| 39,685.2 6,010 o 103 78,720

Peak discharge (base, 200 sec.-ft.).- Apr. 23 (8 p.m.) 6,240 sec.-ft.
nter scharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 8 to Apr. 22 (no gage-height record Nov. 18-
25, 27, Nov. 29 to Apr. 10; discharge computed on basis of weather records and records for Sourls
Rlver near Sherwood).
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Des Lacs River at Foxholm, N. Dak.

Location. -
sea level, datum of 1929.

Drainage area.- 973 square mlles.

Water-stage recorder, lat. 48°22',
., at county highway bridge in Foxholm.

long. 101°34',
Datum of gage is 1,632,98 feet aboys mean
Prior to Aug. 31, 1948, staff gage at same site and datum.

in Nwi sec. 2, T. 156 N., R.

Records avallable.- June 1904 to July 1906, October 1945 to September 1948.

Extremes.- Maximum discharge duringlyear, 505 second-feet Apr. 19 (gage height, 10.73

ee no flow Jan. 25 to Mar.

1904- 6, 1945-48:

Maximum discharge,

640 second-feet Mar. 24, 1947 (gage height,

14.38 feet, from floodmark, backwater from ice); no flow at times in each year.
Flood in June 1944 reached a stage of 19.0 feet, from floodmarks.

Remarks.- Records fair.

Discharge, in second-feet, water year O« 1947 to 1948
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Auvg. Sept.
1 1.0 1. 1.0 0.3 ] 0.1 120 8.5 33 28 23
2 1.0 1.1 *.9 .3 o] .1 117 8.2 34 28 23
3 1.0 1.2 .9 .3 ] .2 155 7.6 30 28 23
4 1.0 1.2 5] .3 [+] .3 219 5.6 27 28 22
5 1.0 1.2 .9 .3 © *.3 208 5.0 27 27 22
6 1.0 1.2 .9 -] 0 1.5 133 4.5 26 29 21
7 1.0 1.0 .8 .3 [+] .3 114 3.2 25 30 21
8 1.0 1.0 .8 *.3 [+] .2 29 2.9 26 30 21
9 1.0 1.0 .8 .3 o .1 79 2.2 24 38 20
10 1.0 1.0 o7 .3 o .2 &6 2.0 25 57 20
11 1.0 1.0 7 .3 o .3 62 5.0 24 69 19
12 1.0 .9 .6 .3 ] 4 55 7.0 24 51 18
13 1.0 .8 -6 .2 0 7 46 6.0 23 70 18
14 1.0 .8 .6 .2 0 *10 39 4.5 24 86 17
15 1. .9 .6 .2 *0 40 34 3.2 35 42 17
16 1.1 5] .6 .2 o 90 32 3.2 47 36 16
17 1.1 1.0 .6 .2 o 340 31 4.5 63 36 15
16 1.1 1.0 .6 .2 [+] *490 30 2.9 53 33 15
19 1.1 1.0 .6 .2 [} 498 23 2.6 43 32 17
20 1.1 1.0 .6 .2 o 457 18 2.6 39 34 17
21 1.2 1.0 .6 .1 o 476 16 4.5 39 30 16
22 1.2 1.0 .6 .1 *.2 | 464 14 5.0 42 29 16
23 1.1 1.0 .6 .1 2.0 412 13 5.6 51 31 16
24 1.1 1.0 .5 <1 .2 | 426 12 4.0 48 30 15
25 1.1 1.0 .5 0 W1 448 11 9.4 43 28 13
26 1.1 1.0 .5 ] .1 380 10 9.4 37 28 9.3
27 1.1 1.0 4 ] .1 285 1l 27 34 28 6.8
26 1. 1.0 4 0 .1 233 9. 31 34 27 13
29 1.1 1.0 .3 ] .1 184 1 32 33 26 12z
30 1. 1.0 3 ] 1] 148 10 32 31 25 7.6
31 1.1 - .3 [s] A - 9.7 - 28 24 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October,. .. 32.7 1.1 1.0 1.08 65
November. ... 30.3 1.2 .8 1.0l 60
December. .. covieierarecrorasonesontsrancens 19.7 1.0 .3 .64 39
CAlendsr Year 1947 .......e.oveeeeneeneons|  5,043.8 | 600 | o |  16.3 | 11,780
JBOUBEY. . eneneineinenenaeennanennanaeensd 5.6 . N as | T
] ] [ ]
3.1 2.0 0 .10 6.1
5,390.0 498 .1 180 10,690
1,806.8 219 9.1 58.3 3,580
251.1 32 2.0 8.37 498
1,072 83 23 34.6 2,130
1,116 86 24 36.0 2,210
509.7 23 6.8 17.0 1,010
Water year 1947-48 .............. 10,237.0 498 [} 28.0 20,300

eak discharge (base, 100 sec.-ft.).- Apr. 19 (2:20 p.m.} 505

sec.-ft.; May 4 (6 p.m.) 237 sec.-

‘ Winter discharge measurement or observation of nc flow made on this day.

Note.- Stage-discharge relation affected by 1ce Nov. 8 to Apr. 17.

Oct.
weather records.

Backwater from beaver dam

to Nov. 7; discharge computed on basls of 2 discharge measurements, gage-height record, and
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Wintering River near Karlsruhe, N. Dak.

Locatioz.- Water-stage recorder and concrete control, lat. 48°10', long. 100°32', on
Tie between secs. 10 and 11, T. 154 N., R. 77 W., 80 feet upstream from highway
bridge, 4 miles upstream from mouth, and 7 miles northeast of Karlsruhe.

Drainage area.- 675 square miles.
Records available.- March 1937 to September 1948 (no winter records prior to 1945}.
Extremes.- Maximum discharge during year, 405 second-feet Apr. 19; maximum gage height,
TEU Teet Apr. 17 (backwater from ice); no flow Feb. 12 to Mar. 12.
1937-47: Maximum daily discharge, 510 second-feet Apr. 2, 1943; maximum gage
height, that of Apr. 17, 1948; no flow at times in many years.

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

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 3.5 4.2 2.5 1.7 0.7 0 2 131 10 4.9 11 4.5
2 3.5 4.2 *2.5 1.7 7 e} 2 114 10 4.5 11 4.2
3 3.5 4.2 2.4 1.7 .6 [e] 3 112 13 4.2 1 3.8
4 3.2 4.2 2.4 1.7 .6 <] 4 102 13 3.8 11 3.5
5 3.2 4.2 2.4 1.7 .5 o 4 92 11 3.5 11 3.5
8 3.2 »4’2 2.3 *1.7 4 o *4 85 10 3.2 14 3.2
17 3.2 3.2 2.3 1.7 4 [d] 4 87 9.2 3.2 16 3.2
8 z.2 2.9 2.3 1.7 3 o 4 94 8.1 3.2 16 3.2
9 3.2 2.9 2.2 1.7 .3 [ 3 87 7.8 2.9 19 4.2

10 3.5 3.2 2.2 1.7 .2 o 3 73 7.1 2.6 22 3.2

11 3.5 2.9 2.2 1.7 .1 [«] 3 58 6.8 2.6 22 2.9

12 3.5 2.8 2.1 1.6 [} [} 3 48 6.6 3.2 21 2.8

13 3.5 2.5 2.1 1.8 *Q .1 4 42 7.1 6.1 19 2.4

14 3.5 2.5 2.1 1.5 [} .1 S 38 8.1 7.1 19 3.5

15 3.5 2.5 2.1 1.5 [e] -1 *5 33 5.2 1g 18 2.4

16 3.5 2.5 2.0 1.4 [¢] .1 10 30 5.2 13 17 2.6

17 3.5 2.5 2.0 1.4 o .1 *200 28 5.2 10 18 2.6

18 3.8 2.5 2.0 1.4 [¢] W1 200 26 5.2 13 15 2.6

19 3.5 2.5 2.0 1.3 [¢] .1 377 24 5.2 15 13 2.8

20 3.5 2.5 2.0 1.3 o L1 *331 22 4.8 16 13 2.8

21. 3.2 2.5 2.0 1.2 [} .1 269 20 7.8 19 12 2.6

22 3.2 2.5 2.0 1.2 Q .1 233 18 8.1 19 11 2.9

23 3.2 2.5 2.0 1.2 o *.1 212 17 6.6 18 10 4.9

24 3.5 2.5 2.0 1.1 [e] 1 239 16 5.6 17 9.7 2.8

25 3.5 2.5 2.0 1.1 [¢] 2 192 15 86 19 8.6 2.4

26 3.5 2.5 2.0 1.0 o] 2 168 14 1 18 8.1 2.4

27 3.5 2.5 2.0 1.0 Q 2 172 13 8.6 16 7.1 2.4

28 3.5 2.5 1.9 .9 o 2 209 13 7.1 15 6.6 2.6

29 *3.5 2.5 1.9 -9 o 2 195 12 6.1 13 6.1 2.8

30 3.8 2.5 1.8 .8 - 2 158 11 5.2 13 5.2 2.6

31 3.8 - 1.8 -8 - 2 - 11 - 12 5.2 -

Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet

October....... 106.7 3.8 3.2 3.44 212

November...... . . 87.9 4.2 2.5 2.93 174

December........ 65.5 2.5 1.8 2.11 130
Calendar year 1947 .....ccveuveencnvecvnna 4,956.7 156 o] 13.6 9,830

JANUATY. .o ivteveerinssrnnntaassanensosnnns 42.9 1.7 .8 1.38 85

Fehruary. .. 4.8 .7 e} 17 9.5

March..ieveveass 16.1 2 o .52 32

April....... 3,218 377 2 107 6,380

- - 1,486 131 11 47.9 2,950
230.8 13 4.9 7.69 4

320.0 19 2.6 10.3 635

404.6 22 5.2 13.1 803

91.3 4.9 2.4 3.04 181

Water year 1947-48 ......cciceieciiiiaann. 6,074.6 377 [} 16.6 12,050

Peak discharge (base, 100 sec.-ft.).- Apr. 18 {4 p.m.) 405 sec.-ft.; Apr. 28 (6 p.m.) 222 sec.-ft.
nter scharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 12 to Apr. 18. No gage-height record Nov. 13
to Dec. 1,Jan. 1-5, Jan. 12 to Feb. 11, Feb. 18 to Mar. 22, Mar. 26 to Apr. 1-5, Apr. 9-14, May 15-
26; déscharge computed on basis of 6 discharge measurements, 1 observation of no flow, and weather
records.
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Basswood River near Winton, Minn.
{International gaging station})

Location.- Water-stage recorder, lat. 48°05', long. 91°39', in sec. 30, T. 65 N., F. 10

=W, on Jackfish Bay of Basswood Lake used to determine discharge at outlet (lat. 48°06',
long. 91°39', in sec. 19, T. 65 N., R. 10 W., on international boundary 14 miles north-
east of Winton). Datum of gage 1s 1,299.80 feet above mean sea level.

Drainage area.- 1,740 square miles (above outlet of Basswood Lake).

€cords avallable.- January 1931 to September 1948 in reports of Geological Survey; August

5 December 1930 in reports of Corps of Engineers. March to June 1924 (gage

heights only) in files of Corps of Engineers.

Average discharge.- 17 years (1931-48), 1,321 second-feet.

Eifrem'g_mﬂﬁﬂes.- um discharge during year, 9,230 second-feet May 10 (gage height, 4.82

- f‘!‘eeE from floodmark); minimum, 412 second-feet Mar. 20, 24, 25 (gage height, -0.20

oot ).
1931-48: Maximum discharge, that of May 10, 1948; minimum observed, 184 second-
feet Nov. 23, 27, 30, Dec. 2, 4, 1936 (gage height, -0.78 foot).
Remarks.- Records excellent. Flow affected by storage on Kawishiwi River.
Tooperation.- This station is one of the international gaging statlons maintained by the
grﬁ.ﬂ'e States under agreement with Canada.

Rating table, water year 1947-48 (gage height, in feet,
and discharge, in second-feet)

-0.2 412 1.0 1,610 3.0 5,040

0.0 545 1.3 2,030 3.6 6,290
.2 700 1.6 2,490 4.2 7,870
4 890 2.0 3,160 4.8 9,230
.7 1,230 2.4 3,880

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1l 1,690 978 923 880 763 545 4s0{ 6,730 2,820] 1,170 912 912
2| 1,870 967 923 880 754 538 450| 7,190 2,740] 1,130 201 890
3| 1,640 945 934 870 745 531 456] 7,670| 2,650] 1,120 880 870
4] 1,820 945 934 860 736 517 462| a8,170| 2,570 1,100 860 860
s| 1,810 967 9324 850 727 510 469] 8,430 2,410 1,060 850 840
6| 1,570 956 934 830 727 496 482| a8,690| 2,330] 1,030 840 820
7| 1,560 1,030 934 830 718 496 s10| a8,690! 2,180 1,010 840 781
8| 1,530 1,080 923 830 718 482 560| 28,960 2,100 978 840 745
9| 1,540} 1,090 923 830 718 475 590| a9,230| 2,030 978 820 709

10f 1,530 1,090 923 830 709 462 628 a9,230| 1,960 978 830 692
11| 1,510f 1,090 912 850 700 456 692| as,960| 1,960 967 830 668
12} 1,470| 1,080 912 840 692 450 745| a8,690( 1,820 978 840 652
13| 1,450| 1,060 912 830 684 450 790| a8,430| 1,750 956 830 628
14| 1,430 1,060 923 830 676 444 gso| 8,170 1,710 945 820 620
18| 1,390 1,060 912 840 676 431 934 7,920 1,640 923 810 605
16} 1,380 1,010 901 840 668 431| 1,070 7,670 1,600 934 790 582
Tl 1,340 890 850 652 425 1,180 7,190 1,580 967 781 575

18] 1,310 978 890 840 644 425 | 1,330 6,980{ 1,520 978 781 568

19| 1,290 967 890 830 636 425| 1,570| 6,510{ 1,470 956 763 560

20 1,270 967 901 830 636 425 | 1,890 6,070| 1,440 934 754 552

211 1,270 989 912 830 628 431{ 2,180 s5,860| 1,400 967 745 531

22| 1,220 978 890 830 620 431 | 2,570| 5,440| 1,400 978 736 517

23| 1,210 989 880 820 605 425 | 2,900, 5,040| 1,450 956 736 503

24| 1,170 978 870 820 590 418 | 3,340, 4,740| 1,430 945 718 489
25| 1,150 956 880 810 582 412 | 3,790 4,360 1,400 956 700 482
26| 1,130 956 880 800 568 437 | 4,260, 4,070| 1,390 945 892 469
271 1,100 945 870 800 568 437} 4,740 3,790] 1,350 912 736 462
26| 1,070 934 870 781 575 431{ 5,240 3,520| 1,310 901 978 444
29| 1,040 923 870 772 560 437 | 5,650 3,340| 1,250 923 978 437
30| 1,010 923 870 772 - 4371 6,070 3,160| 1,210 901 978 431

2 989 - 880 763 - 450 - 2,990 - 923 956 -

Second- Per square | Runcff in

Month fooidays | Mextmun | Minimus |  Msan oy e en

[ 42,159 1,690 989 1,360 0,782 0.90
29,880 1,090 923 996 .572 .64
28,000 934 870 903 .519 .60
695,191 6,230 613 1,905 1.09 14.86
25,668 880 763 828 476 .55
19,275 763 560 665 . 382 .41
14,160 545 412 457 . 263 .30
56,848 6,070 450 1,895 1,09 1,22
205,870 9,230 2,990 6,641 3.82 4.40
53,850 2,820 1,210 1,795 1.03 1.15

July....... 30,399 1,170 901 |, 981 .564 .65

August...... . 25,525 978 692 823 473 .55

September........... e 18,894 912 431 630 362 .40
Water year 1947-48 ............ 550,528 9,230 412 1,504 . 864 11,77

a No gage-height record; discharge computed on basis of floodmarks and weather records.
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Namakan River at outlet of Lac La Crolx, Ontario
(International gaging station)

Location.- Staff gage, lat, 48°24', long. 92°11', at Campbell's cemp {previously known as
C| son's Island), 2} miles west of outlet of Lac La Croix. Datum of gage 1s
1,179.50 feet above mean sea lével (United States and Canada Boundary Survey bench

mark). Gage readings have been reduced to elevations ahove mean sea level.

Drainage area.- 5,165 square miles. :

Records avallable.- October 1934 to September 1948 in reports of Geological Survey. Au-

T gust 1921 To September 1948 in reports of Water and Power Bureau, Department of Mines
and Resources, Canada.

Average discharge.- 26 years (1922-48), 3,403 second-feet.

EXtremes.- Maximum discharge observed during year, 14,900 second-feet Mcy 12-16 (eleva-
tTIof, 1,189.10 feet); minimum observed, 1,600 second-feet Mar. 20 to Apr. 11 (eleva-
tlon, 1,182.80 feet).

1921-48: Maximum discharge observed, 18,500 second-feet May 12-17, 1938 (eleva-
tlon, 1,190.35 feet); minimum daily, 535 second-feet at times in Febraury, March, and
April 1924 (elevation, 1,181.50 feet).

Remarks.- Records good. Gage read once daily.

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

Rating table, water year 1947-48 (elevation, in feet,
and discharge, in second-feet!)

1,182.80 1,600 1,184.30 3,440 1,186.50 8,130
1,182.90 1,710 1,184.80 4,100 1,187.5¢ 10,600
1,185.20 2,060 1,185.00 4,830 1,188.10 12,200
1,185.40 2,310 1,185.50 5,880 1,188.60 13,500
1,183.80 2,850 1,186.00 6,980 1,189.1C 14,900
Disoharge, in second-feet, water year October 1947 Yo September 1348
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

5,230 | 3,440 2,990 | 2,990 | 2,570 | 1,880 1,800 7,560)11,000 4,830[ 3,380! 2,440
5,230 | 3,440 2,990 | 2,990 2,510 | 1,880 1,800f 8,020{10,800 4,740| 3,280 2,440
5,830 | 3,360 | 2,990 | 2,920} 2,510 | 1,880 1,800| 8,830{10,500 4,640 '3:

3,360 | 2,990 | 2,920 | 2,510 | 1,820 1,600]| 9,810]/10,200 4,550} 3,130| 2,510
5,130 | 3,280 2,9%0 | 2,920 { 2,510 | 1,820 1,600{ 10,800] 9,990 4,460] 3,080 2,510

5,130 [ 3,240 { 2,990 | 2,920 | 2,440 | 1,820 1,800/ 11,900 9,740 4,460 2,950| 2,440
5,130 | 3,130 | 2,990 | 2,920 | 2,440 | 1,770 1,600] 12,800| 9,490 4,370| 2,920| 2,440
5,090 | 3,210 2,990 | 2,920 { 2,440 | 1,770 1,600| 13,100] 9,240 4,350| 2,920| 2,380
5,030 [ 3,280} 2,990 | 2,920 [ 2,440 | 1,770 1,600| 13,700 9,000 4,280 2,920| 2,380

COID GLALNE z
'S
&

10} 5,030 | 3,330 | 2,990 | 2,850 | 2,440 | 1,710 1,600| 14,200| 8,760 4,280 2,920| 2,380
i1} 4,970 | 3,390 | 2,990 | 2,850 | 2,380 | 1,710 (. 1,600| 14,700| 6,520 4,2-';0 2,850 2,310
12| 4,930 | 3,440 | 2,990 2,850 | 2,380 | 1,710 1,680| 14,900f 8,200 4,180( 2,850( 2,310
13| 4,950 | 3,440 | 2,990 | 2,850 | 2,380 | 1,710 1,660} 14,9001 7,970 4.150| 2,780f 2,310

14| 4,850 | 3,380 | 2,990 | 2,850 | 2,310 | 1,710 1,710§ 14,900] 7,740 4,100 2,780] 2,310
15| 4,830 3,280 | 2,990 | 2,850 | 2,310 { 1,710 1,710} 14,900} 7,510 4.100{ 2,710} 2,310

16| 4,830 | 3,280 | 2,990 | 2,850 | 2,310 | 1,660 1,710} 14,900] 7,280 4,1001 2,710 2,310
17) 4,7¢0 | 3,240} 2,990 | 2,780 | 2,250 | 1,660 1,710) 14,800} 7,080 4.020| 2,640{ 2,250
18} 4,740 | 3,210} 2,990 | 2,780 | 2,250 | 1,660 1,770| 14,500| 6,820 4,020| 2,640{ 2,220
19| 4,640 | 3,130 { 2,990 | 2,780 | 2,250 { 1,660 1,860| 14,200| 8,750 3.930| 2,570| 2,180
4,640 ( 3,130 | 2,990 ( 2,780 | 2,060 | 1,600 1,980} 14,000| 6,590 3.930| 2,570 2,180

4,640 | 3,080 | 2,990 { 2,710 | 2,060 | 1,600 2,120} 13,700 6.370 5~1850 2,510} 2,120
4,550 | 3,080 | 2,990 | 2,710 | 2,060 | 1,600 2,380] 13,700} 6,150 3.850f 2,510} 2,120
4,410 | 2,990 | 2,990 | 2,710 | 2,000 | 1,600 2,810} 13,500| 5,930 3.850] 2,440} 2,060
4,250 { 2,990} 2,990 | 2,710 | 2,000 | 1,600 3,240 13,400{ 5,710 5,850| 2,440 2,020
4,050 | 2,990 | 2,990 | 2,640 | 2,000 | 1,600 3,760 13,200| 5,650 3.760| 2,380{ 1,980

20

21

23

24

25

g 3,880 | 2,990 | 2,990 | 2,640 | 1,940 | 1,600 | 4,460| 12,900| 5,850 | 3.680] 2,310| 1,940
28

29

30

31

,g;o 1,880 | 1,600 8,080} 11,800| 5,090
0

2 3
3,490 | 2,990 | 2,990 | 2, - | 1i600 | 6,980} 11i500| 4,890 | 3'ad0| 2 ae0| 1740
3,440 - | 27890 | 2.s70 - 1,600 - {11,300 - 3,360| 2,440 -
Wonth Socond- | uaximum | Miniwun | Mean |PUTSquere | Runoff in
Ootober....... 143,010 5,230 3,440 4,610 0.89 1.03
el 96,010 s;440| 2,990 3,200 .62 .69
Decesmber .. .... 92,890 2,990 | 2,990 2,990 .58 67
Calandar year 1947 1,910,000 12,200 | 2,180 5,230 1.0l 13.77
Januery. “86,800 2,990 | 2,570 2,790 .54 .82
February 65,810 2,570 1,880 2,260 Ad AT
52,510 1,880 | 1,600 1,690 133 .38
April 75,860 §,980 1,600 2,520 49 55
May . 396,920 [ 14,900 | 7,560 | 12,800 2.48 2.86
Juns 229,380 11,000 | 4,890 7,650 1.48 165
July. 126,040 4,830 | 3,360 4,070 19 .91
August ... L 84,250 3,360 | 2,310 2,720 .53 61
September.................... s 66,480 2,510 | 1,740 2,220 ot 8
Water year 1947-48 ............ 1,515,060 14,900 | 1,600 4,140 .80 10.92
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Rainy River at Manitou Rapids, Minn.
{International gaging station)

Location.- Water-stage recorder, lat. 48°38'04", long. 93°54'47", in sec. 36, T. 1€0 N.,
T R. 26 W,, at Manitou Rapids, 3% miles east of Manitou post office and 4 miles west of

Indus.

Records available.- October 1932 to Segtember- 1934 at site 7 miles downstream, published
a8 Ny RIver near Birchdale, and October 1934 to September 1948 in reports of Geo-
logical Survey. October 1911 to October 1924 (gage heights only) and June 1928 to
December 1930 at site near Birchdale in regorts of Corps of Engineers.

Average discharge.- 14 years (1934-48), 12,770 second-feet.

EXtremes .- Exﬁﬁ dlscharge during year, 44,400 second-feet Apr. 28 (gage height, 15.44

5 minimum, 5,100 second-feet Sept. 7 (gage height, 2.72 feet).
1933-48: Maximum discharge, 65,400 second-feet May 8, 1938 (gage height, 19,80
feet); minimum daily, 2,200 second-feet Jan. 18, 19, Feb. 1, 1941.
Remarks.- Records good except those for periods of ice effect or no gage-height record,
¢h are falr. Plow partly regulated b{ operation of power plant at Fort Frances
and b{ Raink Namakan, and meny smaller lakes. :
Cooperatlon.- This station 1s one of the international gaging stations maintained tw the
] ates under agreement with Canada,

o
Revisions (water years).- W 1055: 1944.

Rating table, water year 1947-48, except periods of ice effect
n?gase height, in feet, and discharge, in second-feet)

3.0 5,540 7.0 14,400 11.0 26,300
4.0 7,510 8.0 17,200 13.0 34,000
5.0 9,400 9.0 20,200 15.4 44,400
6.0 11,800 10.0 25,200

Discharge, in eecond-feet, water year October 1947 to September 1948
Oot. Nov. Dec. Jaa. Fob. Mar. Apr. May June July Aug. Sept.

1| 14,100( 11,300/ 10,000 8,500 8,500j£10,000| 10,300 40,500 22,300{ 11,800{ 11,300 10,500
: 13,800 11,300 11,000 7,500| 8,500} 10,000| 10,300| 38,300| 20,600{ 12,300] 10,800 10,100
4
-]
[
T
[
9

135,800} 10,500| 11,000 s 8,500} 10,000]| 10,500{ 36,100{ 19,900{ 11,503 11,500 9,840
13,600{ 11,300 11,000( 10,000| 8,500§*11,000{ 10,500 34,800| 16,600{ 10,100{ 11,800 9,620
13,800| 11,800 12,000{ 10,000| *8,500}£11,000| 11,500| 33,600/ 13,600{ 6,910| 11,800 8,960

13,300/ 11,600 12,000| 11,000{ 8,500{f£11,000| 12,600 32,700{ 12,000] 7,710 11,500 7,910
15,600{ 11,800f 11,000 11,000f 8,500({f11,000| 15,600 51,900{ 10,800 9,620 11,500 5,540
13,800{ 12,000( 10,000( 11,000/ 8&,500|£10,000| 15,000/ 31,100f 11,800{ 10,500| 10,500 7,310
13,300{ 11,000| 10,000/ 10,000{ 8&,000! 10,000} 15,600| 29,900 11,300} 10,500} 9,840 9,620
10| 13,300] 9,500 10,000{ 11,000f 8,600}£10,000| 15,500| 28,700{ 11,000} 10,800} 10,500 10,300

11/ 13,500( 10,000| 10,000{ 11,000} 8,500i{h1l,000{ 15,500| 28,700| 11,000{ 10,300 10,800 10,300
12| 13,800{ 11,000{ 9,500{ 10,000{ 8,000}h11,000{ 15,800| 28,400 11,000{ 9,840 11,000 9,840
13| 13,800| 11,000{ 9,500{ 10,000{ 8,000{all,000| 16,900 28,000/ 11,000| 10,500 11,300 7,710
14} 13,000 ,000{ 9,500f 9,500f 8,500{hl1,000| 18,100 27,700} 10,800| 10,500 11,300 9,400
15§ 12,500( 11,000 8,500 9,500/ 8,500}h11,000( 18,900| 27,700| 11,000( 10,500 10,800 9,840

16} 12,300 10,000{ 10,000{ 9,000| 8,000}hl1,000( 21,100{ 28,000{ 11,300| 10,300 8,960 9,840
171 12,000| 10,000( 10,000 9,000| 9,500/h11,000( 23,500} 28,400]| 11,000( 10,300| 10,100 9,840
16| 11,800 11,000|#10,000{ 9,000{ 10,000|h11,000( 28,400} 29,600/ 11,000| 10,100} 10,500 9,840
19} 11,500 11,000| 11,000{ 8,500} 11,000|h11,000( 37,800{ 30,300/ 10,800| 6,960} 10,500 9,400
20| 10,800 11,500 11,000| 8,500 11,000( 11,000| 41,400| 30,300| 10,500| 9,840} 10,600 8,120

211 11,300| 11,500| 11,000 8,000| 11,000(h11,000| 40,000! 30,300 9,400| 9,840| 10,800 8,960
11,300{ 11,500} 11,000{ &,000( 11,000|all,000| 39,200{ 29,900 10,300| 9,620} 10,100 9,400
11,5001 11,000( 11,000| 8,000| 11,000 |all,000| 38,500} 29,100| 10,500| $,400} 8,120 9,620
11,3001 10,000} 11,000 8,500| 11,000 [h11,000| 38,700{ 28,700| 10,600| 9,400| 9,620 8,960
11,000| 11,000| 8,000 ,000] 11,000 |al0,500| 38,700{ 28,700 10,500} 8,960| 9,840 8,120

22

23

24

28 8

28 11,000/ 12,000{ 6,000/ 7,500 11,000|n10,500]| 39,600 28,400| 10,300| 8,120] 9,840 7,510
27| 10,300( 12,000{ 8,000 8,000}r11,000|al0,500| 42,200 28,000} 10,300{ 9,180} 10,300 7,310
g 11,000 11,000¢ 10,000 ssggno.ooo al0,5600 | 44,400| 26,300 8,960 9,820{ 10,300 7,510
30 8
31 9

11,300| 11,000! 9,500 §00 {£10,000 |h10,800 | 44,000 25,300] 10,500 | 10,100| 9,620 7,510
11,300} 11,000{ 10,000 500 - il.ooo 42,200| 24,400] 10,800 10,800) 7,710 7,110
11,300 - 10,000 ooo| - 0,500 - | 23,800 - |11,%00] 9,840 -
Segond- Per square | Runcff in
Month foordays | Waximum | Miniwem [ Nean et Tohes

383,800 14,100 10,300 12,380

331,300 12,000 9,600 11,040

312,600 12,000 6,000 104080

6,736,870 53,700, 6,000 15,720

283,500 11,000| 7,500 9,145

272,500 11,000/ 8,000 9,397

332,300 11,000{ 10,000 10,720

770,700 44,400 10,300 25,690

927,500 40,500 25,800 29,920

361,080 22,300 8,96 12,040

,220 12,300/ 6,910 9,975

322,490 11,800 7,710 10,400

266,640 10,500 5,540 8,855

Water year 1947-48 ............ 4,872,510 44,400 5,540 13,310

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

f Computed on basis of partly estimated gage height.

h Computed from staff-gage reading.

Note.- Stage-discharge relation affected by ice Nov. 8 to Mar. 24.
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Kawishiwi River near Winton, Minn.

Location.- Lat. 47°56', long. 91°46!, in lot 3, sec. 20, T. 63 N., R. 11 W., at power plant
finesota Power & Light Co., just upstream from Fall Lake and 24 miles east of Winton.

Drainage area.- 1,200 square miles.

Records available.- June 1905 to June 1907, October 1912 to September 1919, September 1923
~—to0 September 1948,

Average discharge.- 31 years (1913-19, 1923-48), 900 second-feet (unadjustyd).

Extremes.- Maximum daily discharge during year, 11,200 second-feet May 3; minimum daily,

=32 second-feet _Sept. 26.
tm1905-7, 1918-19, 1923-48: Maximum daily discharge, that of May 3, 1948; no flow at
es.

Remarks.- Records %ood except those above 1,000 second-feet, which are poo=. Flow is
~entirely regulated by reservoirs.

Cooperation.- Records collected by Minnesota Power & Light Co., under gene-al supervision
6T Geological Survey, in connection with a Federal Power Commission project.

Discharge, in second-feet, water year October 1947 to September 1945

Day| Oot. Nov. Deo. Jan. Feb. Mar, Apr. May June July Aug. Sopt .
1 960 588 556 378 230 245 370} 10,400} 1,230 671 226 554
2 928 588 588 557 468 245 403} 10,900| 1,160 704 686 560
3 960 588 538 411 449 249 409| 11,200 1,070 679 705 431
4 960 588 556 258 449 212 387| 11,100| 1,060 504 705 343
5 928 620, 588 589 481 244 564| 11,000| 1,030 335 705 129
6 895 556 556 602 481 160 552| 10,300| 1,040 747 705 280
7 895 821 588 634 449 113 671} 10,000 834 723 705 348
8 801 839 556 699 261 276 799 9,310| 1,060 917 294 399
9 828 766 588 699 371 239 764f 8,760 1,060 839 621 431
10 828 733 588 602 481 244 730| 8,370 923 87 802 463
11 796 600 556 390 266 244 924] 7,330 996 723 641 303
12 796 588 556 621 396 212 859| (6,630 936 738 705 x29
13 796 588 439 681 400 105 936] 5,620 903 737 708 371
14 731 588 355 675 305 97 894| 5,250 268 821 431 431
15 773 556 625 747 165 244| 1,050 4,620 936 73 258 463
16 771 196 588 590 337 212| 1,140] 4,460 936 833 621 431
17 707 666 556 513 306 z44| 1,100| 4,210 936 937 619 336
18 766 705 607 174 354 244| 1,400| 3,820 871 639 681 238
19 819 705 556 791 345 244 1,700 3,560 807 64 649 194
20 745 599 588 481 319 161 2,480{ 3,220 571 23 714 339
21 689, 653 131 578 214 103| 3,060| 3,680 662 872 681 229
22 675 588, 670 578 196 275| 3,320| 2,320 839 673 294 384
23 618 588 596 513 194 244 4,400 1,920 a77 775 460 392
24 653 588 633 546 246 212} 5,440| 1,660 807 548 520 336
25 620 620 353 303 279 179} 6,180 1,480 807 323 585 143

26 227 588 718 468 248  391| 7,000 1,250 693 64 649
27 560 588 634 481 223 129 7,810f 1,230 311 75 585 395
28 588 556 499 513 204 184| 8,470 1,230 783 75 622 202
29 620 584 596 513 130 309| 9,280 1,230 655 834 258 311
30 588 588 599 513 - 283| 9,770] 1,230 639 737 518 290
31 588 - 698| , 502 - 320 - 1,290 - 678 520 -
AdJustei for change in
Month Observed Change in reservoir contents
Second- (equivalent Per re| Runoff in
foot days| Uaxtmun |Minteun| Mean | [SICREACCL:.| Mean |MCTRYIT®| M0

23,108 960 227 745 -107 638 0.532 0.61

18,423 839 196 614 -55 559 .466 .52

17,305 698 131 558 -60 498 .415 .48

504,262 6,840 131] 1,382 - 1,361 1.13 15.39

16,600 791 174 535 -194 341 .284 .33

9,247 481 130 319 -85 234 .195 .21

6,861 391 97 221 +11 232 .193 .22

82,842 8,770 370| 2,761 +948| 3,709 3.09 3.45

168,580 11,200 1,230| 5,438 -283| 5,155 4.30 4.96

26,460 1,230 882 -38 44 .703 .78

21,619 917| | 243 697 -125 572 477 .55

August. ... .. | 17,870 802 226 576 -233 343 .286 .33

September.............. 9,897 560 32 330 -224 106 .088 .10

Water year 1947-48 ..| 418,813| 11,200 32| 1,144 -39| 1,105 .821 12,54

+ Change in contents in Garden, Farm, Little Farm, White Iron, Birch, Little Gab%ro, Bald Eagle,
and Camp Six Lakes.
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Vermilion River below Lake Vermilion, near Tower, Minn, -

.

Location., - Water-stage recorder, lat. 47°58', long. 92°28', in sec. 2, T. 63 N., R. 17 W.,
200 Teet 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.- 483 square miles.

Records available.-~ May 1911 to September 1917, June 1928 to September 1948.

Average discharge.~ 26 years (1911-17, 1928-48), 312 second-feet.
RN, €5 socond_foct Sept. 35 1oass hossnt. .37 ragt) ) L (8580 helant, 380 feet);

1911-17, 1928-48: Maximum discharge observed, 2,290 second-feet May 9, 11, 13, 1938;
minimum observed, 31 second-feet Oct. 19, 1936 (gage-height, -0.14 foot).

Remarks. - Records good.

Rating tables, water year 1947-48 (gage height, in feet,
and discharge, in second-feet)
(Shifting-control method used Oct. 1-6, Dec, 1-19)

Oct. 1 to Dec. 10 Dec. 11 to Sept. 30
1.4 309 0.4 71 1.9 473
1.8 377 8 100 2.3 687
1.8 454 .9 160 2.9 1,085
1.8 496 1.3 262 3.4 1,510
1.6 353 3.9 2,090
Discharge, in second-feet, water year October 1947 to September 1948
Day| Oct. Nov. Dac. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 496 346 342 279 230 182 172| 2,030 747 340 257 206
H 492 349 346 276 227 179 172 2,030 729 338 265 204
3 492 342 349 270 227 179 172| 2,030 699" 330 262 196
4 488 335 342 268 225 174 174| 1,970 675 333 257 199
5 492 332 339 265 222 174 174 1,910 652 - 311 254 189
8 475 322 335 259 219 170 179 1,910 629 317 254 179
7 471 322 332 257 217 170 189 1,850 573 343 248 167
8 475 339 329 257 214 170 208 1,790 573 338 251 185
] 488 349 326 257 212 187 222 1,730 579 327 251 158
10 483 383 326 257 209 167 235 1,680 531 314 282 156
11 488 366 323 257 208 170 265| 1,620 516 314 243 145
12 475 356 320 259 204 167 279 1,560 487 305 248 140
13 487 352 320 258 204 165 296( 1,510 469 302 243 134
14 467 352 317 257 202 180 323 1,460 455 290 240 138
15 462 348 317 254 202 158 353 1,460 442 287 238 140
18 471 342 317 254 199 156 401 1,410 429 273 235 134
17 462 339 311 251 194 153 451 1,380 421 265 230 122
18 442 339 308 248 194 158 521 1,360 413 259 227 118
19 434 339 308 248 194 153 641 1,320 389 248 230 114
20 422 342 302 246 192 183 816 1,200 385 243 230 113
21 426 356 302 248 189 156 977 1,160 389 248 214 103
22 ‘388 352 289 246 188 156 1,160( 1,120 385 243 214 102
23 3899 352 299 246 184 153 1,380 1,080 405 240 212 100
24 396 352 2986 246 184 149 1,510 1,010 385 238 208 97
25 3717 352 296 243 184 149 1,880 877 389 235 192 92
26 377 356 293 243 182 als50 1,790 942 378 232 1gs 89
27 370 352 290 243 179 al50| 1,910 908 367 222 204 86
28 363 352 287 243 184 alé0| 1,910 861 364 ez7 230 83
29 360 352 284 238 184 aléc| 2,030 835 340 248 227 80
30 383 352 284 232 - also 2,030 790 338 251 230 76
31 349 - 282 232 - 172 - 766 - 265 235 -
Second— Per re | Runoff in
Month foot-days Maxlsum Minimus Mean mile inches
13,610 498 349 439 0.909 1.05
10,400 386 322 347 .718 .80
9,721 348 [4:r4 314 <650 <75
Calendar year 1947 ............ 165,467 1,420 123 453 .938 12.76
JANUATY ..ottt 7,836 279 232 253 2524 .60
. . 5,849 230 I78 202 418 .45
5,038 182 149 163 337 .39
22,601 2,030 172 753 1,56 1.74
43,639 2,030 766 1,408 2.92 3.36
14,531 747 338 464 1.00 1.12
8,720 343 222 281 .582 .87
7,283 265 192 235 4487 .56
4,029 206 76 134 .277 .31
Water year 1947-48 ..... Chesans 153,256 2,030 76 419 .887 11.80
a No gage-height record; diecharge computed on bagis of records for Bagswood River near Wi-ton.

911165 0-50- 9
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Little Fork River at Little Fork, Minn.

Location.- Water-stage recorder, lat. 48°24', long. 93°34!, in NWi sec. 9, T. 68 N., R. 25
W., 100 feet downstream from bridge on State Highway 65 at town of Little Fork, and 1%
miles upstream from Beaver Creek.-

Drainage area.- 1,730 square miles.
Records available.- June 1909 to September 1917, June 1928 to September 1948.

Average discharge.- 26 years (1911-17, 1928-48), 942 second-feet.

Extremes.- Maximum daily discharge dutring year, 14,000 second-feet Apr. 18, 23; maximum
~gage helght, 31.31 feet Apr. 18 (backwater from ice); minimum discharge, 94 second-feet
Sept. 30 (gage height, 5.11 feet).
1909-17, 1928-48: Maximum discharge observed, 19,300 second-feet Apr. 18, 1916
(gage height, 37 feet, backwater); minimum observed, 21 second-feet Aug. 26, 27, 1936.

Remarks.- Records good except those for periods of ice effect or backwater from Rainy
Ver, which are fair. Flow partly regulated by several small lakes above station.

Discharge, in second~feet, water year October 1947 tc September 1948

Day] Oct. Nov. *Dec. Jan. Feb. Mar. Apr. May June Jaly Aug. Sept.
1 1,520 596 650 300 150 120 440 | 7,000 750 336 680 880
2| 1,400 579 650 300 150 120 460 | 6,000 698 311 908 785
3| 1,280 562 650 300 150 120 460 1 5,000 662 293 | 1,120 612
41 1,240 562 650 300 150 120 500 | 4,400 629 267 | 1,000 464
5| 1,440 546 650 300 150 110 950 | 3,800 596 244 azo0 370
6] 1,480 546 650 300 *150 110| 1,600 | 3,400 629 224 662 480
7| 1,360 550 650 300 150 110 | 1,800 | 3,200 629 215 530 530
8{ 1,200 550 600 300 140 *110 | 2,000 | 2,800 612 211 417 464
9| 1,080 550 550 300 140 110 | 2,200 | 2,600 579 206 350 417
10| 1,080 550 480 300 140 110 | 2,200 | 2,400 562 191 330 378
11 1,360 550 440 300 140 110| 2,400 | 2,200 513 178 364 358
12| 1,520 550 440 280 140 110 | 2,800 | 2,000 464 171 480 322
13 ’ 550 420 260 140 110 | 3,600 | 2,000 432 164 629 282
14} 1,320 600 400 240 140 110| 4,200 1,850 402 158 680 241
16| 1,160 600 400 220 130 110] 5,000} 1,800 370 154 646 208
16§ 1,080 600 38Q 220 130 110} 6,500 1,850 352 150 562 183
17 8 650 360 200 130 120 | 8,500 1,950 333 150 513 170
18 925 650 *360 200 120 120 | 14,000 | 2,100 306 144 464 158
19 855 650 340 200 120 120 | 13,000 { 2,100 290 138 402 147
20 a02 700 340 200 120 130 | 13,000 j 2,000 272 137 361 140
21 752 700 320 200 120 140 | 13,000 | 1,800 256 136 319 131
22 698 750 320 180 120 150 | 13,000 [ 1,650 248 142 314 124
23 646 750 320 160 120 170 | 14,000 | 1,520 269 144 316 118
24 6l2 700 320 160 120 190 | 15,000 | 1,400 272 144 285 111
25 612 700 320 150 120 200 | 12,000 | 1,280 259 146 251 106
26 612 *700 300 150 120 220 | 12,000 | 1,200 269 151 215 103
27 64 700 300 150 120 240 | 11,000 ’ 316 156 195 99
28 698 700 300 150 120 260 | 10,000 { 1,040 375 145 259 97
28 680 700 300 150 120 300 ’ 942 | - 402 151 954 95
30 646 650 300 150 - 3401 8,500 a7z 378 204 | 1,320 984
a 612 - 300 150 - 380 - az0 - 402 | 1,240 -
Seocond- o Par re | Runoff in
Month foot~da Maxizum | Minisum Mean mils inch
7
31,716 1,520 612 1,023 0.591 0.68
18,741 750 546 625 361 <40
13,460 650 300 434 +251 .29,
480,520 11,200 100 1,316 «761 10.33
7,Q70 300 150 228 132 .15
3,860 150 120 133 077 .08
380 110 157 .091 .10
201,610 14,000 440 6,720 3.88 4.33
74,094 7,000 820 2,330 1.38 1.59
13,124 750 248 437 .253 .
5,963 402 136 192 .111 +13
17,886 1,320 185 567 .328 .38
8,763 0 84 292 .169 .19
Watsr year 1947-48 ............ 400,867 14,000 94 1,095 .633 8.60

Peak discharge Sbne, 2,500 sec.-Ft.).- Apr. 18 (4 a.m.), discharge unknown.
er discharge measurement made on this

day.
Note.- Stage-diacharge relation affected by ice Nov. 7 to Apr. 18. Backwater from Rainy River
<Apr. I3 tc May 12, :
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Sturgeon River near Chisholm, Minn.

Locatian.- Water-stage recorder, lat. 47°40'30", long. 92°54'00", in NW} sec. 20, T. 60
—, R. 20 W., 1,000 feet upstream from highway bridge, half a mile downstream from
Little Sturgeon River, and 11z miles north of Chisholm.

Drainage area.- 187 square miles.
Records available.- August 1942 to September 1948.

Extremes.- Maximum discharge during year, 2,120 second-feet Apr. 21 (gage height, 5.30
et); minimum, 10 second-feet Sept. 24 lgage height, 0.17 foot).
1942-48: Maximum discharge, that of Apr. 21, 1948; minimum daily, 6.0 second-feet
Feb. 18-27, 1944; minimum gage height, that of Sept. 24, 1948,

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

Rating tables, water year 1947-48, except period .of ice effect
{gage height, in feet, and discharge, in second-feet

Oet. 1 to Apr. 15 Apr. 16 to Sept. 30

0.1 15 11 6l 2.6 436 0.1 8.0 1.3 80 3.0 595

2 17 1.3 .81 3.4 790 3015 1.5 106 3.8 1,000

4 23 1.5 in 4.3 1,240 .5 23 1.8 163 4.6 1,520

735 1.8 175 .8 38 2.1 239 5.3 2,120

.9 46 2.2 291 1.1 60 2.4 341
Discharge, in seoond-feet, water year Ootober 1947 to September 1948
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 140 92 95 46 24 17 100{ 600 95 32 66 26
2 132 92 95 44 22 17 110 559 90 30 58 23
3 128 92 90 44 22 17 120 496 85 30 48 21
4 132 91 ‘90 4 22 16 140 44 92 32 41 20
5 132 95 90 “ 20 16 240 404 105 30 34 19
[ 124 97 8s 42 20 16 *340 368 103 28 30 20
7 119 106 80 42 20 16 440 334 93 27 28 21
8 113 103 75 42 20 16 500 308 82 24 25 19
9 17 100 75 40 19 16 550 280 74 23 23 19
10 124 100 75 40 19 16 550 264 68 21 32 18
n 126 100 70 36 *19 16 700 258 63 19 38 18
12 122 100 70 34 18 *16 750 2361~ 58 19 38 17
13 117 100 70 34 18 16| 1,000 219 53 18 35 15
14 119 100 65 34 18 8l 1,100 204 48 15 30 15
16 113 100 65 | 34 18 19] 1,200 214 44 13 28 15
16 108 100 ‘65 32 19 20| 1,310 236 - 43 14 26 15
17 105 95 60 32 18 20| 1,280 245 40 14 25 14
18 101 100 55 32 18 20| 1,280 233 38 15 24 13
19 100 100 *55 32 18 24| 1,450 214 35 14 22 13
20 97 100 55 32 18 28| 1,900 194 33 12 22 13
21 95 110 50 30 17" 30| 2,080 179 32 15 23 12
22 97 110 50 30 17 30| 1,640 168 32 19 21 11
23 89 110 so 30 18 32| 1,280 155 43 18 19 1
24 91 110 50 28 18 32| 3,09 146 54 17 18 10
25 100 110 50 28 17 38| 1,000 138 54 20 17 11
26 105 110 50 26 17 48 940 131 49 19 19 1
27 103 110 48 26 17 5 2850 123 45 20 21 1
28 98| *l0 46 24 18 70 a750 120 4 19 37 1
29 95 100 46 24 16 80 2700 113 38 24 41 11
30 94 100 46 24 o 90 2650 106 35 61 35 1n
31 92 - 46 24 - *300 - 100 - 68 29 -
Month

2 N

Calendar year 1947 ,...........
Pebruary...
Ma.

Water year 1947-48 ............ 48,786 2,080 10 133 L711 9.71

;ealzz discharge (base, 750 sec.-ft.).- Apr. 21 (9 a.m.} 2,120 sec.-ft.
nter discharge measuremen ¢ on this day

on .
a No gage-height record; discharge computed on bdasis of records for Partridge River and 8t. Louis
River near Aurora.

Note.< Stage-discharge relation affected by ice Nov. 9 t0 Apr. 15 (no gage-height record Feb. 3-10).
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Dark River near Chisholm, Minn.

Location.- Water-stage recorder, lat. 47°41'30", long. 92°49120", in sWi sec. 12, T. 60
T N., R. 20 W., at highway bridge 12-} miles northeast of Chisholm.

Drainage area.- 54 square miles.
Records available.- August 1942 to September 1948.

Extremes.- Maximum discharge during year, 709 second-feet' Apr. 21 (gage height, 6.00
't‘seeft)'; 2g1négum dally, 6.5 second feet Feb. 7-15; minimum gage height, 0.91 foot
ept., , 30.
1942-48: Maximum discharge, that of Apr. 21, 1948; minimum daily, 4.2 second-feet
Feb. 11-22, 29, 1944; minimum gage height, that of Sept. 29, 30, 1948.

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

Rati tables, water year 1947-48, except periocds of 1ce effect »
n?gage height, in feet, and discharge, in second-feet)

Oct. 1 to Apr. 18 Apr. 19 to Sept. 30
0.9 4.8 1.8 58 0.9 6.8 1.3 21 3.0 185
1.1 9.7 2.2 96 1.0 9.2 1.4 27 4.0 311
1.2 14 3.0 185 1.1 22 1.7 49 5.0 Sc0
1.3 19 4.0 311 1.2 18 2.2 96 5.9 688
l.4 25 4.8 423
Discharge, in second-feet, water year Ootober 1947 to September 1948
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 &5 22 26 1s 8.0 8.5 32 179 22 20 40 18
2 62 22 26 15 8.0 9.0 38 156 21 18 40 16
3 59 22 26 15 7.5 9.5 45, 139 20 17 40 15
4 S6 23 24 1s 7.0 9.5 S5 124 30 18 36 14
5 54 22 24 15 7.0 9.5 65 110 29 15 32 13
6 s2 28 22 15 7.0 9.5 *h75 99 28 14 28 13
7 48 30 22 15 6.5 10 90 90 27 14 25 13
8 46 37 22 15 6.5 10 105 81 25 19 23 11
9 47 37 22 15 6.5 10 130 73 22 14 20 1
10 47 34 22 14 6.5 9.5 160 85 22 12 25 1
11 46 32 22 14 *6.5 #9.5 185 61 20 12 25 10
45 30 22 14 6.5 9.5 210 55 18 11 25 9.8
13 43 28 22 14 6.5 8.5 240 Sl 16 1n 22 9.5
14 42 28 22 14 6.5 10 270 47 16 1 20 9.2
15 40 30 22 14 6.5 11 300 51 1s 9.5 19 9.2
|
16 38 30 20 13 7.d 11 * 340 58 14 9.5 18 9.0
17 35 28 20l 13 7.8 11 * 370 62 14 9.8 17 8.7
18 33 26 20 12 7.8 1o 420 62 14 b 186 8.5
19 31 26 *19 12 7.5 1o 480 59 13 9.5 15 8.2
29 26 18 11 7.0 11 646 54 iz 9.2 14 8.2
21 27 28 17 10 7.0 12 688 47 13 12 14 8.0
22 25 32 17 9.5 7.0 12 562 43 14 13 13 7.8
23 24 32 17 9.5 7.0 13 430 39 23 1 12 7.8
24 32 16 9.0 7.5 13 343 35 26 11 11 7.5
25 25 32 16 9.0 8.0 14 298 33 28 13 10 7.5
26 25 30 16 8.5 8.0 15 285 30 27 13 10 7.5
27 24 30 15 8.5 8.0 18 292 28 26 13 20 7.3
28 23 *30 15 8.5 8.5 18 278 28 25 13 40 7.3
29 22 28 15 8.5 8.5 22 246 26 24 18 27 7.0
22 28 15 8.0 - 24 209 25 22 47 24 7.0
3 22 - 15 8.0 - *28 - 23 - 39 21 -
Pe~ square | Runoff in
Mean e inches
38.1 0.706 0.81
28.7 .531 .59
19.9 .369 .42
47.8 .885 11.98
2.2 .226 .26
7.21 2134 .14
12.4 .230 .26
263 4.87 5.43
65.6 1.21 1.40
20.9 .387 .43
14.9 .276 .32
22.6 .419 .48
e . 10.0 .185 .21
Water year 1947-48 .. .......... 15,6403 688 6.5 42.7 . 791 10.75

Peak discharge (base, 140 sec.-ft. ).~ Apr. 21 (2 a.m.) 709 seec.-ft.
nter acharge measurement made on thfis day.
h Computed from staff-gage reading.
Note.- No gage-height record Apr. 1-5, 7-18; discharge computed on basis of rerords for Sturgeon
River near Chisholm. Stage-discharge relatfion affected by ice Nov. 10 to Nar. 37, Apr. 6. Back-
water from debris Oct. 15 to Nov. 5.
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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
., at village. of Big Falls, 700 feet downstream from falls and 0.3 milé downstriam from
bridge on U. S. Highway 71.

Drainage area.- 1,460 square miles.

Records available.- April 1911 to September 1912 (gage heights and discharge measurments
only), August 1909 to November 1910, June 1928 to September 1948.

Average discharge.- 20 years (1928-48), 599 second-feet.

Extremes.- Maximum discharge during year, 9,600 second-feet Apr. 18 {gage height, 12.49
sfaetﬂ';'zginimtm daily, 100 second-feet Mar 10, 11; minimum gage height, 2.91 fee*
ept. 23.
1909-12, 1928-48: Maximum discharge observéd, 13,000 second-feet Apr. 26, 1937 (gage
height, 15.12 feet, from high-water mark}; minimum, 7 second-feet, Aug. 7, 1939; minimum
daily, 14 second-feet Jan. 10, 1940.

Remarks.- Records good except those for periods of ice effect, which are fair. Flov partly
Tégulated by power plant a quarter of a mile upstream. .

Rati tables, water year 1947-48, except perlods of ice effect
gage height, in feet, and discharge, in second-feet)

Qct. 1 to Apr. 17 . Apr. 18 to Sept. 30
2.9 86 4.0 605 8.0 4,270 2.9 109 5.0 1,30
3.1 152 4.6 1,010 9.5 6,000 3.1 173 6.0 2,10
3.4 278 5.6 1,830 10.8 7,560 3.3 250 8.0 4,270
3.7 431 6.6 2,780 3.6 395 10.0 6,6C0
4.2 758 11.8 8,760

Discharge, in second-feet, water year Qctober 1947 to September 1948

Dq] Oot. Nov.. Deo. Jan. Feb. Har. Apr. May June July Aug. Sept.
1| 1,010 691 460 | 280 200 150 280| 3,940 708 250 218 208
2 935 684 440 280 200 150 280| 3,500 660 23¢ 210 192
3 900 691 <0 300 180 150 2go| 3,180 830 238 202 178
4 900 684 440 300 180 140 300( 2,880 5§94 230 192 163
5 935 659 420 300 180 130 400| 2,780 588 222 17 150
6 935 659 400 280 w70 120 800f 2,580 888 210 163 177
7 800 653 400 280 160 120 1,200 2,430 §82 206 15¢C 186
8 8! 650 380 280 150 120 1,400| 2,230 582 192 14C 150
9 816 800 320 280 150 *110{ 1,600 2,090 526 184 13¢ 147

10 858 §50 340 280 150 00| 1,8 1,960 498 173 by 147

un 938 400 340 280 150 100 1,800{ 1,830 4He 170 177 143

12 938 360 340 260 150 110 2,100| 1,700 417 170 18¢ 140

13 935 360 340 240 160 110| 2,300} 1,620 417 160 182 140

i4 380 360 220 160 110( 2,400 1,830 380 180 18¢ 140

15 865 400 360 220 170 1l0| 2,600 1,620 370 143 18¢ 137

16 8s8 400 320 200 180 110| 3,000| 1,740 360 140 184 134

17 84é 40| = 180 120| 3,400| 1,870 325 187 173 134

18 798 460 300 200 180 120| 7,800 1,870 310 15 170 140

19 782 480 280 190 160 130| 8,760 1,830 250 128 160 137

20 756 800 280 180 130 130 8,760| 1,660 277 124 147 13

21 743 500 260 170 140 130 8,040| 1,580 272 1 183 131

22 730 8§50 260 160 150 130 6,960 1,450 272 137 180 134

23 1 850 280 150 160 160| 6,120{ 1,290 277 181 150 131

24 684 850 280 180 160 170 5,760 1,140 277 131 153 134

25 €98 550 280 150 160 170 | 5,680| 1,080 277 137 183 1s7

26 691 |  #500 300 160 170 170 | 6,120 960 282 143 147 137

27 698 500 300 170 170 160 | 6,000 925 280 137 150 137

28 730 480 300 180 170 170| 6,640 880 280 128 173 134

29 724 480 300 180 160 190 | 5,160 841 277 140 173 131

30 710 480 280 180 - 200 | 4,490 794 268 188 199 131

31 704 - 280 200 - 240 - 742 - 214 210 -

Second- Per square | Rrnoff in
Month footedays | Meximum [ Minimum |  Mean wtle Toches
25,474 1,010 684 822 0.563 0.85
15,841 691 360 528 .362 .40
. 10,380 460 260 335 .229 .26
334,562 5,760 90 917 .628 8.52
6,920 300 150 223 183 .18
4,800 200 130 166 114 12
4,330 240 100 140 .096 A1
111,230 8,760 280 3,708 2.8¢ 2.83
86,612 3,94Q 742 1,826 1.28 1.4
12,285 266 410 .281 .31
5,219 250 124 168 «118 .13
5,304 218 134 171 .117 BT
4,37¢ 206 131 146 .100 11
Water year 1947-48 ............ 262,779 8,760 100 720 493 6.66

;eak-dinohug‘e (base, 1,600 seg,-ft.).- Apr. 18 (12:20 p.m.) 9,800 sec,=ft«
n 0! measurement made on this day '

nCer discharge ay.
Note, - Stage-discharge reldtion affected by lce Nov. 8 to Apr. 16,
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Ralny Lake at Ranier, Mimn.
(International gaging station)

Location.- Staff gage, lat. 48°37', long. 93°21', in sec. 30, T, 71 N., R. 23 W., near
TISh hatchery at Ranier.

Records available,- January 1910 to September 1917 and October 1934 to September 1948 in
Téports of Ueological Survey. August 1911 to September 1948 in reports of Dominion
Water and Power Bureau, Department of Mines and Resources, Canada.

Extremes.- 1910~17, 1934-48: Maximum elevation observed, 1,112.51 feet June 8, 1916; mini-
Tmum observed, 1,101.26 feet Apr. 17, 1923, Apr. 2, 1930.

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

Elevation, in feet, 1947-48

Oct. 31 7.92 Jan. 31 7.75% Apr. 30 7.54 July 31 s.27
Nov. 30 8.02 Feb. 29 7.14 May 31 7.95 Aug. 31 7.95
Dec. 31 8.02 Mar. 31 5.97 June 30 8.42 Sept.30 7.37

Note.- Gage read daily. Add 1,100 feet to obtain elevation above mean
sea level.

Warroad River near Warroad, Minn.

Location.- Chain gage, lat. 48°52'00", long. 95°21'20", in NEX sec. 12, T. 162 N., R. 37
.~ half a mile upstream from Bulldog Run and 23 miles south of Warroad.

Records available.- March 1946 to September 1948 (winter records incomplete).

Extremes.- Maximum discharge during period, 1,210 second-feet Apr. 19 (gage height, 8.67
eet, from graph based on gage readingsj; ninimum daily, 0.5 second-foot Sept. 30.
1946-48: Maximum discharge observed, 1,350 second-feet June 11, 1947 (gage height,
9.45 feet); no flow Mar. 28, 1947,

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

Discharge, In second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 8.7 6.0 *2.6 2.0 1.8 245 12 14 170 4.6
2 8.2 5.8 2.8 *1,8 1.8 222 9.6 13 220 4.2
3 7.5 5.5 2.6 1.8 1.9 173 12 12z 200 3.6
4 7.0 5.9 2.6 1.8 1.8 157 16 12 150 3.6
5 5.9 6.2 2.6 1.8 2.2 149 22 22 95 4.2
6 5.3 5.8 2.6 1.6 *2.8 141 19 22 70 2.4
7 5.8 5.6 2.4 1.7 3.8 134 13 186 50 2.4
8 5.3 5.5] 2.4 1.5 4.8 113 15 14 40 2.4
9 523 5.5 2.4 7 1.4 6. 5| 94 14 12 32 2.4

10 5.6 5. 3| 2.4 1.4 18 82 15 9.5 26 2.4

11 5.6 5.0 2.4 1.4 30 70 11 9.0 32 2.4

12 6.0 4.8 2.6 1.4 38 61 9.6 8.5 36 .9

13 7.6 4.8 2.6 1.7 60 52 7.8 7.0 32 1.0

14 13 4.8 2.6 1.7 90 47 7.2 6.5 28 1.9

15 12 4.6 2.6 1.9 140 47 5.9 5.5 24 1.8

16 11 4.6 2.8 1.9] 190 82 5.0 5.5 30 1.4

17 10 3.8 2.6 1.9) 240 108 11 5.5 30 1.5

18 9.2 3.6 2.6 1.9 532 113 9.2 4.8 24 1.1

19 8.5 3.7 2.4 1.9| 975 94 6.9 4.2 20 .9

20 7.8 3.2 2.0 2.0|1,150 82 4.8 3.6 19 1.0

21 6.9 3.0 2.0 2.0 920 70 4.6 4.4 18 1.1

22 6.6 3.0 2.2 *2,0| 810 58 5.3 4.8 18 1.0

23 6.9 3.0 2.4 2.2| 705 47 5.6 40 16 1.0

24 5.6 3.0 2.4 2.0| 855 39 7.4 50 11 .8

25 5.5 2.8 2.4 2.0| 555 35 15 38 11 .9

26 6.2 2.6 2.2 2.0{ 465 26 12 30 9.0 .7

27 9.4 2.4 2.2 1.9/ 375 24 10 24 7.5 .8

28 7.4 2.4 2.2 1.8 360 21 9.1 22 8.0 .6

29 6.9 2.2 2.0 1.8] 336 20 12 30 5.5 .7

30 6.8 2.2 - 1.8| 284 17 14 55 5.5 .5

31 6.0 - - 1.8 - 14 - 120 4.8 -

Second-~ Runoff in
Month foot-days Maxinum { Minimum Mean acre-fest

October........ . 229.5 13 5.3 7.40 455

November......... . . . 126.6 6.2 2.2 4.22 251

December....... - - - - -

70.2 2.6 2.0 2,42 139
55.8 2.2 1.4 1.80 111
8,955.3 1,150 1.8 299 17,760
2,635 245 14 85.0 5,230
321.0 22 4.6 10.7 637
624.8 120 3.6 20.2 1,240
1,442.3 220 4.8 46.5 2,860
54.0 4.6 .5 1.80 107
Water year - - - - . -

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 12-15, 17, 18, 21-29, Feb. 1 to Apr. 17.
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Bulldog Run near Warroad, Minn.

123

Location.- Staff gage, lat. 48°51'30", long. 95°20'20", in SE} sec. 7, T. 162 N., R. 36
., three-quarters cof a mile upstream from mouth and 3 miles south of Warroad.

Records avallable.- March 1948 to September 1948.

Extremes.- Maximum discharge observed durlng year, 204 second-feet Apr. 17 (gage helght,

N eet); no flow on many days.

1946-48: Maximum discharge, 420 second-feet June 10, 1947 (gage height, 6.91 feet});

-no flow on many days.

Remarks.- Records fair.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept,
1 0 0.4 [o] 16
2 0 .2 [ 15
3 [s] ) o 6.4
4 -5 -4 [o] 2.4
S 1.0 .6 o .8
6 *1.1 .4 [o] «5
7 1.5 .3 W1 .2
8 2.0 .2 0 0
9 2.8 .1 [s] [o]
10 4.0 .1 o} [s
11 6.0 0 [o] 0
12 9.0 [o] 0o 0
13 13 [o] o] 0
14 . 18 0] [} o)
15 40 (o] 0 .1
16 120 .5 0 .1
17 180 .2 o o]
18 180 .1 0 o
19 144 .1 [o] o]
20 *86 0 0 0
21 44 4] o] 0
22 34 [o] “1 [o]
23 26 o] <1 [o]
24 22 0 o] o]
25 1e o] .1 o]
26 12 [o] ] [
27 7.5 0 o] 0
28 *7.0 [¢] [o] 0
29 3.6 o] 7.7 Q
30 1.8 o] 16 o]
31 = o 20 o]
Second- Runoff in
Honth foot-days Maximum Minimum Mean ac~e-feet
L) - T ] o [ 0 [+]
. [} [¢] 0 0 [¢]
December. , B 0 o [¢] 0 [
Calendar year 1947 ................. 1,184.0 264 o 3.24 2,350
JENUAPY .o veavennnnssonnrnans o] o] [¢] 0 [o]
4 [ [ 0 0
o o o o 0
985.8 180 0 32.9 1,955
4.4 . o] .14 8.7
[o] o [ 0 0
44.1 20 [o] 1.42 87
41.5 16 o . 1.34 a2
September. ..... o 0 o ] 0
Water year 1947-48 .. 1,075.8 180 [ 2.94 2,130

* Winter discharge measurement made on this_day.
Note.- No gage-helght record Apr. 7-13; discharge computed on basis of records for Warroac River
near Warroad. Stage-discharge relation affected by ice Apr. 4-6, 14, 15.
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East Branch Werroed River neer Warroed, Minn.

Location.- Staff gage, lat. 48°51'30", long. 95°18'40", in SE4SER sec. 8, T, 162 N., R, 36
"W, &t highway bridge, 2 miles upstream from mouth and 3 miles south of Warrced.
Records availeble.- March 1946 to September 1948 (fragmentary prior to April 1947).
Extremes.- Maximum discherge observed during year, 480 second-feet Apr. 22 (gage height,

B.1E Teet); minimum daily, 0.3 second-foot Sept. 29, 30,

1946-48: Maximum discharge, 1,340 second-feet June 11, 1947 (gage height, 9.36 feet,

‘from floodmark); no flow on many days.

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

“WhIZH are falr, and those for perlod of shifting control or doubtful grge-height record,
which are poor. QOage read twice daily,

Discharge, in second-feet, water year October 1847 to September 1946

Day| Oot. Nov, Dec, Jan. Feb, Mar. Apr. May June July Aug. Bept.
1 8.8 S.!T 2.0 1.8 1.8 1.8 183 8.4 3.2 41
2 8.8 5.21 2.0 1.8 1.8 2.0{ 138 10 3.4 8
3 8.5 2.2 2.0 1.7 2.4 120 5.4 83.4 20 2.4
4 5.5 3.0 2.2 1.6 al.8 2.8/ 104 &9 3.5 18
S s.5 3.0 2.2 1.5 3.2 92 12 3.4 13
8 s.0l, 3.0 2.2 1.4 3.6 77 9.9 4.1 9.0
1 4.6 3.0 2.2 1.3 *4.8 68 8.0 5.8 8.2
8 4.4 3.0 a2.2 2.2 1.2 7.0 80 8.8 41 S.8 2.0
[ 4.0 2.8 2,0 1.2 8l.5 12 Sé 8.2 4.8 8.2
10 4.0 2.8 2.0 1.2 17 46 6.0 3.4 7.3
11 4.0 2.8 1.9 1.2 24 36 8.1 . 8.3
12 4.0 2.8 ‘1.8 1.2 36 3¢ 5.8 2.0 7.1l
13 4.6 2.8 1.8 1.2 1.8 52 31 5.2 1.8 7.6 1.8
16 5.5 2.8) 1.8 1e)f & 71 34 44 1.4 7.1
15 S.4 1.7 1.2 96 36 4.4 1.3 8.2
16 5.0[) a2.8 1.6 120 34 4.7 2.0 6.7
17 4.4 a2.0 1,8 al.8) 184 34 3.8 1.7 4.6
18 3.8 1.4/ al.2 232 31 3.2 1.8 4.0 1.3
19 3.4 #2,.8] #2.0 1.4 305 31 2.9 1.8 s.2
20 3.0 1.4 al.s| 390 29 2.1 1.4 4.4
21 2.8({) a2.6 1.4 430 27 1.8 2.3 3.8 1.3
22 2.8 1.4 *1.9{ 480 25 2.8 4.4 3.6
23 2.8 1.4[> al.4 1.8] 430 24 3.4 7.6
24 3.0 1.4 1.9| 380 21 4.4 9.2 3.4 8
25 3.0 1.4 1.9/ 360 14 5.0 e.s .
a2.4 a2.0
26 3.2 1.4 1.8| 330 12 4.0 6.5
27 3.4 1.4 1.8] 308 11 5.3 7.8 .5
28 3.4 1.8|p 2l.€ 2.0 260 8.2 3.9 6.8 5.0 W
28 3.4 az.2 1.8 2.0| 227 8.3 4.2 9.7 . .3
30 3.4 1.8 - 2.0] 201 8.2 3.4 17 .3
31 3.4 - 1.8 - 2.0 - 7.0 - 34 -
Second~ Runoff in
Month foot-days Maximum Minimum Mean acre-fest
cotober.. ... 127.2 5.8, 2.8 4.10 252
November, . 82.0 3.2 - 2.73 163
December. ... 65.0 - - 2.10 129
Riniiean el
1.76 108
1.39 80
1.74 107
9 165 9,820
0 5.8 2,810
.8 5.20 308
.3 5.58 341
8.30 511
TR PR R R INPNA 3 1.43 85
Water yoar 1847-48 ... iiviviiiiiiniiienid] 7,419.3 480 .5 20.3 14,720

a No gage-height record; discharge computed on basis of records for Warroad Rive~ near Warroad.

Note.- Stage-discharge relation affected by ice Nov, 9-14, 19, Dec. 19, Jam. 1 t> Feb. 15, Mar. 2,
Mar, to Apr, 11l. Backwater from debris Odt. 1 to Nov. 6, Shifting-control method used Aug. 3-22,
Disgharge computed on basis of doubtful gage heights Aug. 23 to Sept. 26.

+# Winter discharge measurement made on thi§ day.
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Winnibigoshish Reservoir near Deer River, Minn.

Location.- Staff gage, lat. 47°25'42", long. 94°03'00", in sec, 25, T. 146 N., R. 27 W.,
At dam on Mississippi River, 1 mile northwest of Little Winnibigoshish Lake and 14 miles
northwest of town of Deer River. Datum of gage is 1,289.47 feet above mean sea level,
ad Justment of 1912.

-

Drainage area.- 1,442 square miles.

Records available.- October 1941 to September 1948; December 1884 to September 1941 in
€8 o T Faul office of Corps of Engineers.

Extremes.- Maximum gage height observed during year, 10.15 feet June 6-8; minimum observed,

K eet Apr. 6.
1884-1948: Maximum gage helght observed, 14.42 feet July 31, 1905: minimum, 0.69
foot Oct. 20, 1931.

Remarks.- Reservolr 1s formed by concrete and timber dam: storage began in 1884; dam com-
Pleteéd in 1884. Capacity, 653,580 acre~feet between gage heights 6.0 feet, minimum
allowabls stage, and 14.2 feet, maximum allowable stage. Dead storage, 314,360 acre-
feet, Normal operating capacity, 416,270 acre-feet between gage heights 6.0 and 12.0
feet. Water 1s used to benefit navigation on Mississippl Rlver below Minnespolis
Gage read deily at 6 a.m. and 6 p.m.

Cooperation.- Records furnished by Corps of Engineers, in tsrms of second-foot-days, and
converted to acre-feet by Geological Survey.

Monthly gage height and contents, water year October 1947 to September 1948

. Change in contents
Date . Gage height Contents Surin
- g month
?feet)? (acre-teet) (acre-toet)

Sept.30..ccuvs 8.60 538,770 -
Oct, Zl..... 9.40 525,680 -13,110
Nov. 30..... 9.25 515,820 -9,840
DeC. Blevecavrrunsarannnnas §.08 504,850 -11,170

Calendar year 1947....... I - 21,860
Jan 488,890 |  -15,760 ~
Feb 473,790 -15,100
Mar 481,970 -11,820
Apr 534,840 72,870
May 571,000 36,180
June 557,160 -13,840
July 544,030 ~1%3,130
Aug. 521,080 -22,970
Sept’. 486,890 -32,170

Water year 1947-48....... - - ~-49,880

+ Gage height at 6 p.m.
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Mississippi River at Winnibigoshish Dam, near Deer River, Minn.

Location.- Stafr gage, lat. 47°25'42", long. 94°03'00"™, in SW sec. 25, T. 146 N., R.
7 W., In headwater and tallwater of Winnibigoshish Dam, 1 mile northwes“ of Little
Winnibigoshish Lake and 14 miles northwest of town of Deer River. Datum of gages
is 1,289.47 feet above mean sea level, adjustment of 1912.

Drainage area.- 1,442 square miles,

Records available.- October 1941 to September 1948; December 1884 to Septemher- 1941 in
[€5 OF ~ Paul office of Corps of Engineers. '

Extremes.- Maximum daily discharge during year, 1,017 second-feet Nov. 8; minimum daily,
4% second-feet Apr. 15, May 12.

1941-48: Maximum daily discharge, 1,706 second-feet Mar. 3, 1945; minimum daily,
1 second-foot June 27, 1942, June 20, 1944.
Maximum discharge recorded, 4,370 second-feet in Aggus‘b 1905.

Remarks.- Daily discharge 1s computed on basis of modified weir formula and corrected to
Tonform with, discharge measirements, the head being determined from twice-daily read-
ings of headwater and tailwater gages. Flow completely regulated by Winnibigoshish
Reservolir (see preceding page).

Cooperation.- Records furnished by Corps af Engineers, St. Paul.

Discharge, in second-feet, water year October 1947 to September 1348

Day| Oct Nov Dec Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 704 710 691 709 677 726 691 55 313 284 694 589
2 724 696 691 709 709 718 679 56 312 284 663 589
3 724 683 704 709 709 714 47 59 319 283 646 580
4 724 679 699 694 709 714 48 55 319 283 694 593
5 724 719 694 685 706 704 50 56 311 298 703 578
6 728 710 711 696 706 698 48 49 317 270 705 578
7 709 787 705 696 698 721 52 50 325 267 716 518
8 699 1,017 699 696 692 718 60 53 319 315 702 497
9 72 798 710 696 687 704 50 56 311 323 693 497
10 704 690 710 693 707 698 51 56 311 316 716 487
11 713 665 705 708 699 698 56 56 302 302 718 509
12 724 655 700 708 709 695 49 46 302 309 710 501
i3 724 704 700 702 709 695 51 50 291 292 701 495
14 707 699 700 696 705 695 56 51 292 284 697 472
15 684 699 697 702 699 695 46 59 296 289 697 485
16 719 694 700 702 691 675 51 66 297 301 687 500
17 716 694 A 700 696 685 113 53 47 303 326 517 513
18 700 704 697 688 685 713 58 46 303 310 512 509
19 700 699 687 698 718 713 55 305 303 297 500 499
20 724 704 694 718 707 711 61 320 308 282 500 509
21 720 728 694 718 699 707 53 346 286 298 512 498
22 720 737 711 702 699 694 47 352 294 301 496 483
23 685 718 707 702 688 706 52 319 332 301 481 119
24 720 713 702 698 721 706 59 313 332 289 500 119
25 731 709 702 698 714 701 58 313 308 305 596 122
26 723 709 691 695 714 706 47 312 308 335 596 122
27 726 704 703 695 714 701 53 313 308 335 592 119
28 726 699 703 688 721 701 54 312 301 289 600 112
29 710 694 695 690 730 701 58 312 303 285 605 11
30 696 694 720 703 - 701 51 312 295 384 600 104
31 702 - 714 691 - 697 - 313 - 585 585 -
Change in AdJusted for change in
Observed reservoir reservolr contentst
Konth St d contents . Per square| Runoff in
econd- 5 N t e ]!
foot-days| Haximum |Minimun| Nean é:g‘cﬁxﬁ%?gt Mean sile inches
october................ 22,134 731 6p4 714 -213 501 0.347 0.40
November. . .. 21,511 1,017 665 717 -165 552 .383 .43
December. .............. 21,736 720 687 701 -182 519 360 .42
Calendar year 1947 ..| 225,341 1,239 3 617 +30 647 .449 6.11
January . 21,681 718 685 699 ~256 443 .307 .35
Februa: e 20,407 730 877 704 -262 442 2307 .33
March B 21,839 726 875 704 -192 512 .355 .41
April 2,844 691 46 95 +1,225| 1,320 .91§ 1.02
May. 5,108 352 46 165 +588 753 .522 .60
June 9,221 332 286 307 -233 74 .051 .06
July . 9,622 585 267 310 -214 96 .067 .08
August. .. . 19,332 716 481 624 -374 250 173 .20
September.............. 12,407 593 104 414 ~541 -127 -.088 -.10
Water year1947-48 .| 187,842 1,017 46 513 -69 444 308 4.20

t Negative figures indizate that evaporstion and seepage from reservoir exceeded inflow.



MISSISSIPPI RIVER MAIN STEM 127

Mississippi. River near Deer River, Minn.

Location.- Staff gage, lat. 47°15'10", long. 93°48' in NE{NWi sec. 35, T. 144 ¥., R. 25
W., av Day's H%gglénding Bridge, 5% miles south of Deer River andfdo miles downstream
from Leech Lake River. Auxlliary staff gage at Collinge Bridge 73 miles dowvnstresr,
Datur <f both gages 1s 1,264.31 feet abnve mean sea level, adjustment of 19J2.

Drainage area.- 3,190 square miles.
Records avallable.- February 1945 to September 1948.

Extremes.- Maximum daily discharge during year, 2,260 second-feet May 4, 5; maximum gage
€ observed, 13.98 feet Apr. 29, 30; minimum dally discharge, 248 second-feet
June 3, 4; minimum gage helght observed, 9.00 feet Feb. 13, 14.
1945-48; Maximum dally discharge, 4,200 second-feet Mar. 17-19, 1945; maximum
gage helght observed, 14.86 feet Mar., 17, 1945 (backwater from ice); minimum daily
%zgharge, that of June 3, 4, 1948; minimum gage height observed, that of Peb. 13, 14,

Remarks.- Records good except those for periods of lce effect, backwater, or of doubtful

~—slope, which are falr. Gage read twice dally. Discharge except for perilods of ice
eff‘ec}’: cgmputed by using fall as determined by twilce-daily readings of auxiliary staff
as a factor.

Cooperation. - Gage-helight records furnished by Corps of Engineers.

Discharge, in second-feet, water year October 1947 tc September 1948

D-y‘ Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept .
l( 1,310 1,130 1,300 ( 1,100 1,100 1,200f 1,900{ 1,640 272 915 730 912
2| 1,350 1,050 | 1,300 | 1,000 1,100f 1,200, 1,900 2,090 251 897 726 890
3| 1,340 | 1,010 [ 1,300 | 1,000 1,100, 1,200 2,000 1,980 248 886 778 902
4! 1,360 973 | 1,300 { 1,000 | 1,100 1,200{ 2,000 2,260 248 852 799 985
5| 1,340 977 | 1,200 | 1,000 | 1,100, 1,200| 2,100| 2,260 264 ao1 755 843
6| 1,330 969 | 1,300 | 1,000 | 1,100, 1,200 1,900 2,110 268 816 752 726
7| 1,370 987 | 1,200 | 1,100 1,100{ 1,200[ 1,700 2,190 271 780 845 699
8| 1,340 990 | 1,200 | 1,100 | 1,100 1,200 1,100 2,000 276 780 853 815
91 1,330 | 1,000} 1,200 1,100} 1,000 1,200 1,760| 2,250 397 758 853 836

0| 1,350 1,100 | 1,200 { 1,100 800 1,200{ 1,510 2,210 710 742 860 791

11} 1,360 ) 1,100 | 1,100} 1,100 700{ 1,200 1,470| 1,840 786 719 932 757

12| 1,370 | 1,lo0 | 1,100 | 1,100 650 1,200| 1,430 1,150 772 736 945 740

13| 1,360 | 1,200 | 1 1,100 ecol 1,200 1,400| 1,140 782 750 945 702

141 1,380 1,100 | 1,000 | 1,000 550 1,200| 1,350 930 730 706 921 755

15| 1,380 1,000 | 1,000 [ 1,000 650 1,300/ 1,320 743 723 704 960 935

16} 1,370 950 | #1,000 | 1,000 800/ 1,300 1,210 689 738 686]. 943 918

17( 1,370 | 1,000 | 1,000 950 1,000 1,300 1,100 571 730 687 921 732

18| 1,360 1,000 | 1,000 900 1,100 1,300 1,760 569 713 688 942 635

191 1,360 | 1,000 | 1,000 900 | 1,100 1,300| 1,450 832 622 704 947 579

20| 1,350 1,100 | 1, 950 [ 1,100 1,400 1,370 863 640 734 887 622

211 1,330 | 1,200 | 1,000 *#950 1,200 1,400 1,230 846 713 797 914 613

22( 1,330 2,200 | 1,000 { 1,000 1,200 1,400 1,020 758 769 774 914 566

23| 1,320 1,300 [ 1,000 | 1,100 1,300 1,500{ 1,120 772 890 715 873 495

24} 1,300 { 1,200 [ 1,000 | 1,100 | 1,300| 1,500{ 1,220 724 872 670 854 582

251 1,270 |{#1,100 | 1,000 { 1,100 1,300{ 1,600 1,320 784 875 681 813 663

26( 1,320 | 1,100 | 1,000 | 1,100 1,300 1,600{ 1,370 711 890 577 809 577
27| 1,250 ( 1,100 | 1,000 | 1,100 | *1,200{ 1,600 1,520 546 883 693 871 691
28| 1,210 | 1,200 | 1,000 | 1,100 1,200 1,700| 1,400 426 865 723 905 700
291 1,210 | 1,200 | 1,100 | 1,100 1,200 1,700| 1,060 397 880 755 930 642
30} 1,180 1,200 | 1,100 | 1,100 - 1,800{ 1,120 375 885 726 931 461
31 1,150 - 1,100 | 1,100 - 1,800 - 299 - 745 930 -

Month 2'33‘{ on’d—” o | Maximum | Minimum Mean Par-s&l:an R“f:g.: 2
40,930 1,380 1,150 1,320 - -
32,536 1,300 950 1,085 - -
34,000 1,300 1,000 1,097 - -
468,595 2,860 496 1,284 0.40% 5.47
32,350 1,100 s00 1,044 - -
30,050 1,300 550 1,036 - -
42,300 1,800 1,200 1,365 - -
44,110 . 2,100 1,020 1,470 - -
36,955 2,260 299 1,192 - -
18,964 890 248 632 - -
23,297 915 670 752 - -
27,037 960 726 872 - -
21,744 985 461 725 - -
Water year 1947-48 ............ 384,273 2,260 248 1,050 .323 4.48

* Winter discharge measurement made on this day.
Note.- Slope-stage-discharge ratio affected by ice Nov. 9 to Apr. 8. Backwater fiom grass Oct. 1l-
23, June 25 to Sept. 30. Discharges computed on basis of doubtful slope record Apr. 5-20, July l-6.
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Pokegama Reservolr near Grand Rapids, Minn.

Location.- Staff gage, lat. 47°14'17", long. 93°35!'52", in NE#NEL sec. 23, T. 26 W., T,
55 N., in Pooles Arm of Pokegama Reservoir on Mississippl River, 2 miles west of Grand
Rapids. Datum of gage is 1,264.89 feet above mean sea level, adjustment of 1912.

Drainage area.- 3,265 square miles.

Records avallable.- October 1941 to Septemher 1948; September 1884 to September 1941 in
TIIes of St. raul office of Corps of Engineers.

Extremes.- Maximum gage height observed during year, 13.47 feet Apr. 29; minimum observed,
B.71 Teet Mar. 10.
1941-48: Maximum gage height observed, that of Apr. 29, 1948; minimum observed,
5.99 feet Apr. 3, 1942,
93I;Jaximum gage height observed, 13.50 feet May 8, 1897; minimum, 4.12 feet Sept. 30,

Remarks.- Reservoir is formed by natural lakes controlled by concrete dam; storage began
Tl 1884; original timber dam cempleted in 1884, replaced by present structure in
1888-89, Capacity, 102,390 acre-feet between gage heights 6.0 feet, minimum allowable
stage, and gage height 12.0 feet, maximum operating stage. Dead storage, 18,370 acre-
feet, Normal operating capacity, 59,230 acre-feet between gage heights 6.0 and 10.0
feet, normal maximum operating gage height. Water is used to benefit navigation below
Minneapolis, Gage read at 10-day intervals.

Cooperation.- Records furnished by Corps of Engineers, in terms of second-foot-days, and
converted to acre-feet by Geological Survey.

Monthly gage helght and contents, water year October 1947 to September 1948

Change in contents
Date Gage height Contents during month
(feet)t (acre -feet) (acre-reet)
9.27 65,380 -

8.99 60,690 -4,670
e8.90 59,350 -1,340
8.7% 57,100 -2,250
- b - -12,620

....... R
Jan, e7.45 38,080 -19,020
Feb. e6.80 29,020 -9,060
Mar. 7.12 33,540 +4,520
Apr. 13.46 154,060 +120,520
May 8.91 §9,500 -94,560
June 9.15 83,3250 +3,850
July e9.12 62,860 2490
Aug. 9.11 62,680 -180
Serpt.30 11.29 104,610 +41,930
Water year 1947-48... - - +39,250

t Gage usually read at 10-day intepvals.
e Computed from headwater gage reading.
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Mississippl River at Grand Rapids, Minn.

Location.-~ Staff gage, lat. 47°14'00", long. 93°31'40", in SH%NW{- sec. 81, T. 65 N., R.

.» at highway bridge in Grand Rapids, and 2.5 miles upstream from Prairie River.

Prior to Sept. 9, 1948, water-stage reéorder in turbine pit of Blandin Paper Co. 600
feet upstream.

Drainage area.- 3,370 square miles.

Records avallable.- October 1944 to September 1948; October 1941 to September 1944,
Stafl” gages In headwater and tallwater of Pokegama Dam, 2 miles upstream; September
1883 to September 1941 in files of St. Paul office of Corps of Englneers.

Extremes.- Maximum dally discharge during year, 4,300 second-feet May 10; maxinum gage
€ , 15.2 feet Sept. 3, 1948, from floodmark {discharge not determined); minimum
gailysdlscharge, 22 second-feet Sept. 9, 10; minimum gage height recorded, 1.98 feet

ug. 8.
1941-48: Maximum dally discharge, that of May 10, 1948; minimum daily discharge,
that of Sept. 9, 10, 1948; maximum gage helght, that of Sept. 3, 1948; mininum gage
helght recorded, 1.64 feet May 12, 1946.
A dlscharge of 5,250 second-feet was observed in September 1905; but flood caused
by dam- fallure at Blandin mill on Sept. 3, 1948, is known to be greater.

Remarks.- Records good except those for periods of ice effect, shifting-control, back-
— water from Prairie River, or no gage-helght record, which are fair. Flow completely
regulated by Pokegama Reservoir (see preceding page):

Cooperation.- Records at Pokegama Dam furnished by Corps of Engineers.

Discharge, in second-feet, water year October1947 to September 1948

D‘y, Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Ang. Sept.
1,620 { 1,500 { 1,500 | 1,100 [ 1,200 | 1,300 | 1,800 | 1,800 | 1,010| 1,040 424 | 728
2 1,620 { 1,270 ( 1,350 | 1,300 | 1,300 [*1,400 »900 ¢ 2,100 728 | 1,010 1,180} a?750
3| 1,580 | 1,500 | 1,450 | 2,200 | 1,200 | 2,200 | 1,860 } 5,000 89 897 1,130 la2,100
4| 2,580 | 2,270 | 1,450 | 1,300 |+1,400 | 1,300 | 1,880 | 3,600 8l 983 954 | a300
5| 1,210 | 1,540 | 1,350 | 1,000 | 1,300 | 1,300 | 2,000 | 4,000 897} 1,010 | 1,260 ag0
6| 1,660 | 1,350 | 1,450 | 1,200 | 1,400 | 1,200 | 1,970 | 4,100 812 954 1,240 a40
7| 1,400 | 1,400 | 1,350 | 1,200 | 1,400 | 1,300 | 1,880 | 4,000 756 954 1,040 a25
6| 1,540 | 1,450 | 1,400 | 1,000 { 1,200 { 1,300 | 1,240 | 4,000 697 | 1,010 868 a2s
9| 1,860 | 1,400 | 1,500 | 1,200 | 1,400 | 1,200 950 [ 4,100 897 668 | 1,300 22
10} 1,380 | 1,270 | 1,540 | 1,200 | 1,300 | 1,300 327 | 4,300 897 897 954 a22
111 1,540 | 1,400 | 2,300 | 1,100 |%1,500 [#1,300 358 | 4,250 | 1,010 r8ee7 897 76
12| 1,580 | 1,450 | 2,450 | 1,200 | 1,400 | 1,300 440 | 3,630 802| 840 | 1,100 102
13| 1,450 | 1,540 | 1,400 | 1,300 | 1,400 | 1,300 480 {1,450 86p| 868 | 1,130 72
14| 1,660 { 1,830 | 1,240 {#1,400 | 1,400 | 1,200 380 | 1,240 812| 756 | 1,040 84
15| 1,580} 1,500 | 1,190 [#1,800 | 1,100 | 1,300 440 | 1,210 Bea | &z2 887 35
16| 1,540 250 | 1,300 | 2,700 | 1,300 | 1,400 420 756 e12| 926 | 1,130 ja1,200
171 1,270 263 | 1,400 | 1,800 | 1,400 | 1,400 460 | 1,130 gl2 | 897 812 &8
18| 1,580 327 | 1,400 | 1,500 | 1,300 | 1,500 380 | 1,210 954 { 885 868 88
19| 1,240 [ 1,580 | 1,240 | 1,500 | 1,400 | 1,400 400 | 1,450 954 | 897 963 93
20| 1,450 | 1,580 | 1,300 | 1,500 | 1,400 | 1,400 440 | 1,500 784 | 1,100 92§ 97
21( 1,540 | 1,400 | 1,270 |*1,300 | 1,300 | 1,400 460 | 1,500 954 | 1,070 983 97
22| 1,540 | 1,540 | 1,400 | 1,800 | 1,300 | 1,500 420 | 1,540 674 840 494 s8
23| 1,500 | 1,450 | 1,620 | 1,600 | 1,300 | 1,540 420 | 1,350 674 | 812 | 1,270 | 327
241 1,450 | 1,450 ,450 | 1,800 |£1,400 | 1,540 440 | 1,540 840 eee 402
25| 1,450 | 1,540 { 1,130 | 1,300 (¥1,300 | 1,580 460 | 1,540 840 638 926 s82
26| 1,580 | 1,450 | 1,300 | 1,500 | 1,300 | 1,820 420 | 1,500 | 1,240} 3e8 8971 874
27| 1,500 1 1,450 ,500 1,300 1,880 440 | 1,500 438 | 1,070 868 708
28( 1,400 | 1,860 | 1,350 { 1,400 | 1,500 [ 1,400 440 | 1,350 983 1,100 { 784
29| 1,450 | 1,700 | 1,350 | 1,300 | 1,400 | 1,820 8 1,180 868 | B40 784
30| 1, 1,700 | 1,350 | 1,400 - 1,700 | 1,500 1,130 | 812 1,130 | 43¢
31} 1,580 - 1,300 | 1,500 - 1,860 - 706 - 893 -
o~ N
Month Segond- | Maximum | Minimun | Mean | PeTSqusrt|Runoff in
Ootcber . 46,640 1,560 1,210 1,508 - -
November 41,100 1,830 250 1,370 - -
Decenber 42,530 1,620 1,130 | © 1,372 - -
Calendar year1947 535,723 2,120 250 1,488 0.43€ 5.90
JANUATY ... il 42,000 1,700 1,000 1,355 - -
FebruaTy . 38,800 1,500 1,100 1,351 - -
March.... 43,420 1,700 1,100 1,401 - -
April . 25,290 2,000 327 8 - -
May... 67,354 4,300 706 2,173 - N
June .. 25,720 1,240 438 - -
July.. . 27,349 1,100 388 882 - -
Augus e 30,124 1,300 424 972 - -
September...................0ui 10,895 2,100 22 358 - -
Watsr year 1947-48 ............ 440,822 4,300 22 1,204 . 357 4,85

* Winter discharge measurement made on this day.

a No ‘gago-hoight record; discharge computed on basis of record of flow through Pokegema Dam and
record for Nississippi River near Libby.

£ Computed on basis of partly estimated gage height.

KNote.~ Stage-discharge relstion affected by ice Jan. 1 to Nar. 21. Backwater from Prairie River
ApT. 8, Apr. 12 to Nay 10. Shifting-control method used Nay 13 to June 20.
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Mississippi River below Sandy River, near Libby, Mlnn.

Location. - Water-stage recorder, lat..46°47', long. 93°20', in sec. 25, T. 50 N., R. 24
s 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.

Dralnage area.- 5,080 square miles.
Records available.- April 1930 to September 1948.
Averagze discharge.- 18 years, 1,570 second-feet.
Extremes.- Maximum discharge during year, 8,060 second-feet Apr. 28 (gage height, 15.70
7 minimum, 377 second-feet Sept. 25 (gage height, 2.25 feet
1930-48: Maximum discharge, that of Apr. 28, 1948; minimum, 83 second-feet Nov.
16, 1936 [gage height, 1.44 feet) .
Remarks.- Records good except those for perlod of ice effect or no gage-height record,

Which are falr. Flow regulated by power plants and Winnibigoshish, Leech, Pokegama,
and Sandy Lakes, which are Government reservoirs.

Rating table, water year 1947-48, except period of ice effect
(gage height, in feet, and discharge, in second-feet)

2.4 440 6.0 2,200 11.0 4,840
3.0 692 7.0 2,720 12.0 5,400
3.7 1,010 8.0 3,240 14.0 6,700
4.0 1,160 9.0 3,760 15.7 8,060
4.8 1,580 10.0 4,300

Discharge, in second-feet, water year October 1947 to September 1948

Day, Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
2,250 1,980 2,400 1,400 1,800 1,700 2,400 7,660 al,900| 1,080 937 1,180
2,250 2,040 2,400 1,400 1,800 [*1,700 2,400 7,340 al,600| 1,370 1,010 1,080
2,250 1,980 2,200 1,300 ¢*1,700 1,700 2,4001{ 7,180 hl,300] 1,370 914 1,080

2,150 1,780 ( 2,000 | 1,300 | 1,700 | 1,600 2,600 7,020 | al,160{ 1,180 { 1,320 | 1,190
1,990 | 1,680 1,900 | 1,400 | 1,600 | 1,800 3,000} 7,020 | al,200| 1,080 | 1,420 | 1,890

1,580 | 1,800 | 1,500 { 1,700 | 1,600 3,400 7,100 | al,200| 1,040 | 1,240 | 1,420
1,680 | 1,580 | 1,800 1,400 { 1,700 [ 1,700 | *3,600(£7,180 | al,1C0} 1,040 | 1,260 780

CORIM CALNH
-
@®
-
o

1,780 { 1,680 | 1,900 | 1,400 {al,700 | 1,600 3,800 (a7,200 | al,200{ 1,040 | 1,320 629
1,730 | 1,680 | 1,900 | 1,400 |al,700 | 1,600 3,800 |a7,200 | al,300| 1,010 | 1,290 566
10{ 1,840 | 1,630 | 1,900 | 1,400 |al,600 | 1,600 3,810|a7,100 | al,350| 1,010 | 1,320 545
11| 1,940 | 1,630 | 1,900 | 1,400 |al,600 | 1,500 3,920 |a7,000 1,370 985 | 1,370 545
12| 1,940 | 1,420 | 1,900 | 1,500 [al,700 | 1,500 | 4,030|r6,940 1,370 960 | 1,320 608
13| 2,040 | 1,500 | 1,800 | 1,400 | 1,700 | 1,600 | 4,030| 6,860 1,290 960 | 1,260 629
14| 2,100 | 1,700 | 1,800 | 1,400 | 1,800 | 1,600 | 4,620/ 6,630 1,140 914 | 1,240 608
15| 2,040 | 1,940 (*1,700 | 1,400 | 1,800 | 1,600 | 4,620| 6,000 1,080} 891 | 1,140 587
16} 2,040 | 2,200 | 1,600 | 1,500 | 1,800 | 1,500 4,520| 5,120 1,040 824 | 1,240 566
171 1,940 | 2,400 | 1,500 | 1,600 | 1,700 | 1,600 4,570 4,460 1,010 736 | 1,240 802
18| 1,780 | 2,200 | 1,500 | 1,700 | 1,700 | 1,700 4,730 4,030 85| 891 |1,210 | 1,580
191 1,680 | 1,630 | 1,500 | 1,800 | 1,700 | 1,800 5,080 3,870 985 937 | 1,010 | 1,040
20| 1,730 { 1,470 { 1,600 | 1,800 | 1,600 | 1,900 5,940 3,810 1,040 824 | 1,010 692
21( 1,830 | 1,890 | 1,500 { 1,800 | 1,600 | 1,900 6,700| 3,810 1,060 | 1,010 | 1,010 566
22| 1,680 | 2,250 | 1,500 | 1,700 | 1,600 | 2,000 | 7,100 3,810 | 1,010 1,240 | 1,040 511
23| 1,780 | 2,400 | 1,400 [£1,800 | 1,600 | 2,000 7,340 | 3,760 1,110} 1,11¢ | 1,010 545
24| 1,940 | 2,200 | 1,500 (al,500 | 1,600 | 2,000 7,580 3,710 1,040 937 846 566
25| 1,990 | 2,000 | 1,600 |al,600 | 1,800 | 2,000 7,740 | 3,600 1,110 937 | 1,040 478
26| 1,990 | 2,200 | 1,600 |a1,700 | 1,600 | 2,200 7,900 3,600 1,190 985 | 1,040 566
27| 1,990 | 2,200 | 1,400 |al,600 | 1,700 | 2,400 7,980 | 3,500 1,140 824 | 1,040 692
28( 1,990 | 2,200 | 1,400 |&1,600 | 1,700 | 2,400 8,060 | 3,140 1,240 736 | 1,080 758
29| 1,890 | 2,200 | 1,500 |al,700 | 1,700 | 2,400 7,980 2,770 937 | 1,240 | 1,080 780
30| 1,940 | 2,400 | 1,400 | 1,800 - 2,200 7,820 |a2,400 937 | 1,210 | 1,080 ez4

31| 1,990 - 1,400 | 1,800 - 2,400 - {a2,100 - 1,010 985 -
Second~ Per square | Runoff in

Month foorodnys | Meximun | Minimun Mean vt b e hes
October................ 59,800 2,250 1,630 1,929 0.381 0.44
November. ... . 57,660 2,400 1,420 1,922 .380 .42
DECEMDET . o vve e eeeeeen e 53,300 2,400 1,400 1,719 +340 .39
820,270 5,930 1,040 2,247 444 6.03

47,800 1,800 1,300 1,542 .305 .35

48,800 1,800 1,600 1,683 .333 .36

56,600 2,400 1,500 1,826 -361 .42

153,450 8,060 2,400 5,115 1.01 1.13

162,920 7,660 2,100 5,255 1.04 1.20

35,394 1,900 937 1,180 .233 .26

31,371 1,370 736 1,012 .200 .23
35,322 1,420 846 1,139 .225 .26

24,283 1,890 478 809 .160 .18

Water year 1947-48 ............ 786,700 8,080 478 2,095 414 5.64

* Winter dlscharge measurement made on this day. .

a No gage-height record; discharge computed cn basis of records for Mississippl River at Grand
Rapids.

£ Computed on basis of partly estimated gage helght.

H Computed on basis of float-tape gage reading.

Note.- Stage-discharge relation affected by fce Nov. 13, 14, 16-18, Nov. 23 to Apr. 9.
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. Mississippl- River at Altkin, Mimn.

.

Locatien.- Staff gage, lat. 46°32'30", long. 93°42'20", in W} sec. 24, T. 47 N., R. 27
W., at highway bridge at north edge of Aitkin. Datum of gage 1s 1,185.72 feet above
mean sea level, adjustment of 1912.

Drainage area.- 6,140 square miles.

Records available.- March 1945 to September 1948,

Extremes.- Maximum dlscharge during year, 12,000 second-feet Apr. 27, 28 (gage helght,
~I5.77 feet); minimum daily discharge, 725 second-feet Sept. 24; minimum gage height
not determined.
1945-48: Maximum discharge, that of Apr. 27, 28, 1948; minimum daily discharge,
that of Sept. 24, 1948.

Remarks.- Records good except those for period of ice effect or computed gage-height
record, which are fair. Flow partly regulated by power plants and Winnibigoshish,
(I;eﬁh, Pokegama, and Sandy Lakes, which are Government reservoirs. Gage read once

aily.

Cooperation.- Gage-height record furnished by Corps of Englneers.

Rating table, water year 1947-48, except period of ice effect
{gege height, in feet, and discharge, in second-feet)

-0.5 725 10.0 6,000
1.5 1,450 13.0 8,000
2.5 1,880 14.5 9,170
4.5 2,880 15.1. 10,100
7.0 4,260 15.8 12,000
Discharge, in second~feet, water year October 1947 to September 1948
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug . Sept.
1| 2,350 2,060 2,600| 1,500 1,800[ *1,700( 3,000[ 11,400| 2,300| 1,220 1,250 1,110
2 2,300 2,100 2,500| 1,400| 1,900| 1,700| 3,200]| 11,400| 2,010 1,220| 1,220 1,080
3| 2,300] 2,100| *2,400| 1,400} 1,900! 1,800} 3,200 10,800{ 1,700| 1,450 1,110 1,080
4 2,300 2,060{ 2,400{ 1,400{ 1,800 1,800{ 3,200{ 10,800{ 1,570 1,530} 1,080 1,140
5 2,250 2,010 2,400{ 1,500] 1,800( 1,800} 3,400]| 10,300} 1,490 1,410| 1,080 1,180
6| 2,100 2,010| 2,200{ 1,500| 1,800 1,800/ 3,800 10,100| 1,490| 1,290 | 1,410 1,620
7| 2,060/ 1,880 2,200{ 1,500| 1,800( 1,800 4,200 9,880 1,4%0| 1,180| 1,330 1,530
8f 1,920/ 1,880 2,000{ 1,500| 1,700| 1,800 5,000| 9,560 1,490| 1,140| 1,330 935
9| 1,880| 1,830 2,000| 1,500| 1,700! 1,800| 5,500| 9,290] 1,490| 1,110 1,370 830
10| 1,830 1,83%| 2,000| 1,500| 1,700| 1,8c0| 6,500 9,170 | 1,490 1,110| 1,410 760
11 1,830 1,740 1,900| 1,500f 1,700{ 1,800| 7,000} 9,070} 1,490| 1,040} 1,450 760
12} 1,960 1,650 1,900 1,500{ 1,700| 1,800| #7,500| 8,900| 1,490| 1,040{ 1,450 795
131 1,960! 1,490} 1,900| 1,500 1,700| 1,700| 8,000| 8,680| 1,490| 1,040 | 1,450 830
141 2,060} 1,490| 1,900] 1,500} 1,800| 1,700| 8,080| 8,520| 1,450 1,080} 1,410 865
16| 2,100{ 1,740| 1,900| 1,500 1,s00| 1,700| 8,1s0| 8,380| 1,330| 1,080| 1,330 830
16 2,150f 1,880 1,800| 1,500 1,800( 1,700| 8,150| 8,000} 1,250( 1,000 | 1,250 830
17| 2,200| 2,0l0| 1,800 1,600| 1,800| 1,800| 8,180| 7,560| 1,250 1,000 | 1,250 795
18| =2,100| 2,400( 1,700( 1,600/ 1,800( 1,800 8,080( 6,760 1,180 _ 970| 1,250 830
191 2,010l 2,200 1,600 1,700| 1,800 1,900| 8,150| 6,000 1,140 970 | 1,250 1,330
20| 1,960 1,%00| 1,600| 1,700{ 1,800| 2,000| 8,520| 5,400| 1,110| 1,000 | 1,220 1,330
21 1,920{ 1,800 1,600, 1,800| 1,800 2,000| 8,900{ 5,040 1,180 | 1,040 | 1,140 1,140
22| 2,100 1,800| 1,600 1,800| 1,800{ 2,000| 9,420{ 4,860 1,180 | 1,040} 1,080 865
23 2,010 2,000{ *1,600( *1,800| 1,800| 2,200| 9,880| 4,8l0| 1,220 1,080 | 1,080 760
24 1,880 2,000| 1,500| 1,800| 1,800| 2,200} 10,300| 4,590| 1,180 1,080| 1,080 725
25| 1,960{ 2,200{ 1,500 1,700| 1,700| 2,200|11,400| 4,480) 1,250| 1,110| 1,080 760
261 =z,0l0| 2,200/ 1,500 1,700{ 1,700| 2,400|11,700| 4,370| 1,330| 1,140| 1,040 760
27| 2,060| 2,200 1,600 1,700{ 1,700| 2,400| 12,000{ 4,260| 1,370| 1,110| 1,040 760
28| 2,100f 2,200 1,600; 1,700| 1,700! 2,600| 12,000} 3,930| 1,410] 1,080 1,110 760
29( 2,010/ 2,400 1,600{ 1,700 1,700| 2,800 11,700| 3,540 1,490| 1,080 1,110 830
30 2,010 2,400{ 1,600 1,700 - 2,800| 11,700 | 3,440 1,330 | 1,080 | 1,080 900
31{ 2,010 - 1,500| 1,800 - 3,000 - 2,940 - 1,250 | 1,110 -
Second- Per square | Runoff in
Month foot-days | Maximun | Minimum Nean mile inches
63,690 2,350 1,830 2,055 0.335 0.39
59,460 2,400 1,490 1,982 .323 .36
57,900 2,600 1,500 1,868 .304 +35
1,024,600 7,720 1,370 2,807 .457 6.21
49,500 1,800 1,400 1,597 .26C .30
51,300 1,900 1,700 1,769 .28€ .31
62,300 3,000 1,700 2,010 .327 .38
229,780 12,000 3,000 7,659 1.25 1.38
226,230 11,400 2,940 7,298 1.19 1.37
42,640 2,300 1,110 1,421 231 .26
July... 34,970 1,530 970 1,128 .18¢ .21
August . . B 37,850 1,450 1,040 1,221 .19¢ 23
September............... Cevieeane 28,720 1,620 725 957 .15€ .17
Water year 1947-48 ............ 944,340 12,000 125 2,580 420 5.72

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 19 to Apr. 13. Discharge computed from gage

helghts based on records for Mississippi River near Libby Sept. 9-18, 22-30.
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Mississippt River near Royalton, Minn.

Location.- Lat. 45°52', long. 94°22!, in Jot. 2, sec. 20, T. 39 N., R, 32 W., at plant of
T T Rgta Power & Light Co., 5 miles northwest of Royalton and 5 miles domstresm from
wan River.

-Drainage area.-'11,600 square miles.
Records available.- March 1924 to September 1948.
Average discharge.- 24 years, 3,375 second+feet.
Extremes.- Meximum daily discharge during year, 18,800 second-feet Apr. 28, 30; minimum
¥, 1,600 second-feet Sept. 27.
1924-48: Maximum dail{ discharge, 24,000 second-feet Apr, 5, 1943; minimum daily,
254 second-feet Nov. 25, 1938,

Remarks.- Records good except’ those above 4,200 second-feet, which are poor. Flow regu-
T Iatéd by Government reservoirs on headméors. ! p

Cooperation.- Records collected ‘n{ Minnesota Power & Light Co., under genergl supervision
'—g'!"lmmal Survey in connection with a Pederal Power Commission project.

Discharge, in mecond-fest, water year October 1947 to September 1948

Day| Oat. Nov. Dec, Jar. Feb, Mar, Apr, May June July Aug. Sept.

1] 3,280 | 3,030 | 2,820 | 2,850 2,540| 2,480} 6,840| 18,800| 4,260 3,400| 2,240 2,230
2| 3,320 | 3,020 | 3,460 ; 2,720 2,550 2,540| 6,940]'17,800] 3,940 2,820| 2,530 2,210
3| 3,200 | 5,110 | 3,300 | 2,610 2,550| 2,580| 7,410| 17,400| 3,470 2,860| 2,330 2,100
4| 3,180 | 3,180 | 3,320 | 2,820 2,560{ 2,520/ 8,020| 16,800 3,220| 2,780| 2,080 2,030
5{ 3,280 | 3,240 | 3,500 » ,760| 2,550| 9,340| 16,300 3,200| 2,800 1,840| 2,050
6| 2,930 | 3,300 | 3,450 | 2,460 2,700| 2,530} 10,800| 15,700| 3,410| 2,850| 2,100( 2,le0
7| 3,270 | 5,280 | 5,280 | 2,460 2,860{ 2,940| 11,100! 15,100 3,620| 2,700| 2,570 2,230
8| 2,8% | 3,180 | 3,030 | 3,000 ’ 2,850| 11, 14,700| 3,830 2,360| 2,760 1400
9| 2,860 | 2,450 | 2,870 | 2,580 2,580| 2,580| 12,100{ 14,100 3,450| 2,200| 2,840| 2,290
10( 2,880 | 2,480 | 2,820 1840 2,730 ,830( 12,800 » 3,260( 2,350 8,100 1,870

16| 2,930 | 2,420 | 2,880 | 2,310 2,9%0( 2,700} 14,000 11:700 2,770| 2,180| 3,250 1,820

16| 2,920 | 2,250 | 2,900 | 2,450 2,710| 2,740{ 13,900| 11,700} 2,550 2,170( 2,760 1,790
17} 3,030 | 2,740 | 2,900 | 2,470 2,800 2,740| 13,600| 11,200{ 2,320| 2,080| 3,370 1,600
18/} 2,980 | 2,830 | 3,020 | 2,430 2,780 2,790| 13,800| 10,300| 2,800| 2,200| 2,860 1,810
19| 2,590 | 2,920 | 2,810 | 2,340 2,760| 2,830| 1%,400| 9,9%0| 2,420 1,820( 2,8l0( 1,720
20 2,880 | 5,680 { 2,780 | 2,380 2,700| 2,870 13,400| §,210| 2,520 1,870 2,720( 1,8%0

21| 2,700 | 3,710 | 2,780 | 2,540 2,850| 3,180| 13,400| 8,140 2,480| 2,260( 2,700| 2,640
2,660 | 3,330 | 2,700 | 2,550 2,810| 2,930| 13,800| 7,840 2,600| 2,380 2,500| 2,880
23| 2,680 | 2,420 | 2,720 | 2,550 2,730| 3,420| 14,800| 7,240| 3,130 2,200 1,9%0| 2,ll0
2,840 | 2,590 | 2,750 | 2,550 2,740 3,940| 14,500| 6,710| 3,280( 2,000| 2,310| 2,080
2,760 | 3,020 | 2,590 | 2,570 2,740 4,840| 15,800| 6,820| 3,880 2,740| 2,080| 1,880

22

24

25

26| 2,970 | 2,730 | 2,860 | 2,420 2,700| 5,650( 16,500| 6,600| &,220| 2,660( 1,980] 1,820
27| 3,160 | 2,840 | 2,780 | 2,440 2,940 5,770| 18,000| 6,170f 4,240( 2,210| 2,000| 1,800
26| 2,860 | 2,240 | 3,080 | 2,440 2,830 5,820| 18,500 5,860| 3,570 2,310 2,830| 1,720
29 3,080 | 2,080 | 2,890 | 2,500 2,730{ 6,120| 18,800} 5,180| 3,880| 2,640 2,840| 1,780
20
31

3,110 | 2,860 | 2,780 | 2,850 2| el7zo| 18,800| 4,890 3,és0| 2,120| 2,450| 1,700
2,980 | - | 2,700 | 2,540 | ejeeo] TS} 4meo| -7 | 2joe0| 2rz3c| -
Nonth coegond-, | Maximun | Mintmum | Mean | PeTSqutce) RuncfCida
N

91,590 35,5201 2,620 2,855 0.255 0.20

83,850 3710| 2,080 2,798 ‘241 27

92,080 3,500 | 21590 2,970 1258 %0

Calendar year 1947 ............| 1,763,610 15,300 { 1,780 4,832 417 5.65
18,810 | 3,000 | 2,30 2,536 .219 .25

78,720 ) 2,540 2,714 1254 R

108,660 ! £1480 )50 “302 138

396,150 | 18,800 | 6,840 13,208 1 127

3¢2,540| 15,600 | 4,780 | 11,063 1954 .

96,590 o260 | 2i320 51220 1278 31

: 3,400 | 1)820 2,399 1207 24

82,060 3,610 1940 2,847 1228 128

59,400 2,660 | 1,600 1,580 an s

Water year 1947-46 ............| 1,564,990 | 16,800 | 1,600 4,331 573 5,08
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Misaissippi' River at Elk River, Minn,

Location.- Water-stage recorder, lat., 45°18'!, long. 98°34!, in SE4 sec, 34, T. 33 N., R.
%8 W. fourth principal meridian, in town of Elk River, é,SOO feet downstream from Elk
River. Datum of gage is 847.92 feet above mean sea level, adjustment of 1912,

Drainage area.- 14,500 square niles,
Records availagble.- July 1916 to September 1948.
Average diecharge.- 38 years, 4,838 second-feet.

‘Bxtremes. - Maximum discharge during {oa’r, 28,200 second-feet Apr., 80; maximum gage he'ght,
. eet Agx-. 2 ébackwaeer from ice); minimum discharge, 1,730 second-feet Sept. 1/,
14 is e height, 2.54 feet). ' )
. 18-48: Maximum discharge, 37,700 second-feet Apr. 8, 1943 (gage height, 12.8*
feet); minimum, 278 second-feet Nov. 15, 1933,

Remarks.- Records good eXxcept those for period of ice effect of no gage-height record,
are fair. Flow partly regulated bg gower plants and six Goverrment reservoirs
on headwaters; total usable capacity, 1,840,810 acre-~feet; total normal operating
capacity, 948,900 acre-feet. . :

Rating table, water year 1847-48, exoept period of ice effect
(gage height, in feet, and diuhu‘u, in second-feet)

2,7 2,000 $.0 7,370
3.0 g,587 8.0 10,400
3.4 3,380 8.0 17,000
4.0 . 4,700 9.0 20,700
4.8 8,250 9.8 23,200

Discharge, in mecond-feet, water year Ootober 1947 to September 1848

Day] Opt. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. St
1 5,800{ 3,700| 8,400 3,800| 3,100| 5,400 14,000| 23,200/ 8,250 4,240 2,870{ 3,070
2 3,910| 8,700| 3,800 ¥,800( 3,100/ §,200| 14,000| 22,3%00{ 4,820| 4,1%0| 2,770} 2,870
3 4,020{ 3,590 4,000( 3,400 3,100( 3,200( 14,000/ 21,900 4,840{ 4,130| 3,070! 2,970
4 4,020 3,700/ 3,800{ 3,800 8,100| 3,200/ 14,000 21,100| 4,580| 8,590 3,070 ¢2,87C
5 5,800 4,02C 5,800 3,400 3,200 8,000| 18,000} 20,700 4,580| 5,480 2,970| 2,870
[ 3,800 4,020 3,400 3,000 3,200 3,200} 16,300] 19,900 4,020 3,480 2,510( 2,770
7 %,700| 4,470| %,800{ 3,200/ 8,200{ 3,400{ 17,000| 18,800 4,130| 8,800| 2,870 2,570
8 3,910{ 4,470| 3,400 3,400 3,100 3,200 17,800! 18,400| 4,580} 3,380 2,870} 2,970
9 5,700} 3,910/ 2,800| 8,800 2,800 2,800| 19,100| 18,000| 4,380{ 3,280 %,700] 2,970

10 s,280| s,070| 8,200f 5,800 8,100 *2,800( 18,400| 17,300/ 4,240{ 2,970 4,560 5,170

11 3,480 3,580/ *#3,600{ 8,200} §5,100| 2,800| 18,800{ 17,000| 4,240| 8,070| 4,240( 2,870
12| 3,480 3,480| 3,400{ 8,000f 3,300/ 8,000} 18,800! 16,300 3,800 2,870| 4,240| 2,570
13| s,480| 3,480 35,800| 3,200/ §,300] 3,200 18,800| 15,600/ 3,800{ 3,070 4,58C| 2,140
14| s,380{ 8,070 8,800| 2,800f{ 3,500/ §,000| 19,100 14,900| 3,800{ 2,770( 4,%60| 2,180
18| s,890| 3,170 3,800| %2,400( &,200| 8,200| 19,900 14,800{ 5,590| 8,170| 4,240| 2,280

18 5,690| §,170| 3,400 2,800{ §,000( 5,400| 19,900! 14,800 3,280| 2,870| 4,240/ 2,150
17| 85,590 8,170 3,400 2,800 §,100| 3,400 18,100 14,600 35,580| 2,870 3,800| 2,220
18| s,890| 8,170 8,800/ 3,000{ §5,200| 8,600/ 18,400 14,300 3,380| 2,770 4,%60| 2,530
is| 3,590{ 8,800 3,800 £,900{ 3,200( 3,800( 17,600| 13,500 3,800 2,770| 3,910} 2,350
20 3,480| 5,800] 4,000 2,800| #3,000| 4,000/ 17,800 11,000} 3,280| 2,470| §,700{ 2,220

21 3,800 4,700 3,800( 2,800/ 3,400 4,200{ 17,300{ 11,400{ 3,280 2,570| 3,480{ 2,430
3,590 4,940 S,400{ 2,900 §,400| 4,600 17,300{ 10,100 3,800| 2,770| 3,580 3,480
3,480{ 4,380| 3,000| 2,900/ 8,000; 6,000f 17,800| 10,400/ 3,700! 2,970| 3,%80| 5,280
3,890( 2,970{ 3,200( 8,100| 2,800 ,

3,700 8,000/ 3,800 8,100| 8,000{ 8,000| 18,800 8,260| 4,130 2,870| 2,870 2,770

24

28

281 3,700 ‘5,400 3,400 3,200/ 3,000| *,500| 19,500| 8,550| 4,580| 3,480 3,070{ 2,670
27| =,890{ 3,800| 8,800/ 8,200{ S,200( 11,000{ 20,700f 8,260| 5,080 8,580| 2,870| 2,370
gg 8,800| - 8,600 4,000{ 8,200| &,800| 12,000| 22,300 8,250 6,080{ 2,970 =2,870| 2,380
30

3

.3, 5,200| 3,600 3,100| 3,800] 13,000 22,300/ 7,660| 4,680| 2,870| 5,170 2,450
5,580 3,000| §,200( - 2,900 - | 13,000| 22,800 &, 4,5%80| 8,380 3,800| 2,200
5,800 - 5,800 2,800 - | 14,000 - 5, - 5,070 3, -
Second~ ' Per re | Runoff in

Month foot-days Maxizum | Minimum Mean .ﬂ“‘. inohes

113,530 ¢,020 3,280 3,662|  0.258 0.29

109,310 4,940 2,970 5,644 .251 .28

109,800 4,000 2,800 3,542 244 .28

2,456,810 23,200 2,870 8,730 464 6.51

98,700 5,800 2,400 3,119 216 .25

92,200 5,800 ,800 3,179 .219 .2

184,900 14,000 2,600 5,819 .387 42

544,000 22,800 | 14,000 18,1350 1.25 1.40

. ,2 23,200 5,840 14,300 988 1.14
Jube....... . 125,530 6,250 3,280 V4,184 .289 N
July....... 98,490 ¢,240 2,470 5,177 .elg .25
August....... 107,880 ¢,580 2,510 5,474 " 240 .28
September . ...\ .iiiiiiiiiiiiiines 79,100 3,480 2,180 2,687 .182 .20
Water yoar 1947-48 . ..... i 2,084,440 28,200 2,130 5,695 .39% 5.38

# Winter discharge measurement made on this day. .
N ote. ggssl-diuhnrgl relation affected by ice Nov. 26 to Apr. § (no gage-height record Jan. 17
o . o

'911165 O - 50 - 10
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Mississippl River near Anoka, Minn.

> K. 21 W., half a mile downstream from Coon Creek, 13 miles downstream from hydro-
electric plant of Northern States Power Co. at Coon Rapids, and 63 miles downstream
from Anoka. Dabum of gage 1s 805.02 feet above mean sea level, adjustment of 1912.

Location.- Water-stage recorder, lat. 45°07'36", long. 93’%7'48'.', in 8% sec. 12, T. 119

Drainage area.- 19,100 square miles.
Records available.- June 1931 to September 1948.
Average discharge.- 17 years, 6,027 second-feet,

Extremes.- Maximum discharge during year, 32,800 second-feet Apr. 2; miximum gage.helight,
fIZ.tZIE) feet Mar. 26; minimum discharge, 2,060 second-feet Sept. 14 (gage height, 1.33
eet) .
1931-48: Maximum discharge, 47,000 second-feet Apr. 6, 1943 (gave height, 14.11
feet); minimum, 586 second-feet Sept. 13, 1934 (gage height, 0.37 foot).

Remarks.- Records good. Flow partly regulated by six Government operated headwater reser-
—voirs completed in 1892; total usable capacity, 1,640,610 acre-feet; total normal
ogeratingtgapacity, 948,900 acre-feet. Diurnal regulation caused by power plants
above station.

Rat i tables, water year 1947-48, except periods of ice effzct
n?gage height, in feet, and discharge, in second-feet)

- Oct. 1 to Mar. 26 Mar. 27 to Sept. 30
0.7 2,660 4.3 8,990 1.6 2,380 4.0 7,980 7.0 18,300
2.2 3,630 ‘4.8 10,550 1.8 2,680 4.5 9,450 8.0 22,800
2.8 4,980 5.6 13,200 2.8 4,780 5.0 11,000 9.2 28,600
3.2 5,940 6.4 16,100 3.4 6,250 8.0 14,300
3.7 7,250 7.0 18,200
Discharge. in second-feet, water year October 1947 to September 1948
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June |.July Aug. Sept.
1 4,530 4,530 3,200 3,800 3,800 3,800} 28,600| 26,600 7,260 4,890 3,100 3,310
2 4,640 4,530 3,800 3,600 3,400 3,600 27,100{ 26,200 5,850 4,890 3,100 3,420
3 4,870 4;530 4,600 3,600 3,400 3,600] 25,200f 25,200 5,720 4,680 3,310 3,200
4 4,760 4,420 4,600 4,200 3,400 3,600| 25,200| 24,700 5,350 4,360 3,620 3,310
5 4,530 4,760 4,400 4,200 3,400 3,800} 24,700( 23,800 5,230 4,040 3,420 3,000
6 4,640! 4,870| 4,800| 3,000| 3,400| 3,800| 23,800| 23,300| §5,000| 3,940| 3,100} 3,000
7 4,420f 5,450| s5,500{ 3,400 3,400| 3,800| 24,200| 21,400 4,890 4,360l 2,780 3,000
8| 4,530| 5,500| 5,000( 3,400| 3,800| 3,800| 24,200| 21,000 5,350, 4,150| 3,200{ 3,200
9 4,420 4,600 3,200 4,400 3,200 3,200| 25,700| 20,500 5,000, 3,620 3,940 3,200
10 4,190 3,800 3,400 4,000 3,600 3,400 | 24,700] 19,600 5,000 3,620 5,000 3,420
11 4,190 3,800 4,200 3,800 3,600 3,400| 24,700{ 19,200 5,000 3,420 4,890 3,420
12 4,190 *4,000! *#3,600| 3,600} 3,600| 3,600 24,700| 18,300 4,s70{ 3,730| 5,120| 3,000
13 4,300 3,800 4,200 3,600 3,800 3,600 | 24,200{ 17,000 4,460 3,310 5,470 2,780
14 4,080| 3,400| 4,000|, 3,200{ 4,000 3,800| 24,700| 16,200{ 4,570 3,420| 5,230| 2,310
15 4,300 3,800 4,400 2,800 4,000 3,800 25,200{ 16,600 4,150 3,420 4,890 2,680
16| 4,420| 3,800| 4,000| #2,800{ 3,400| #3,800{ 24,700 16,200 3,940| 3,420| 4,890| 2,450
17| 4,300| 3,800| 4,000{ 3,400{ 3,200| 3,800{ 23,800| 15,400} 3,940{ 3,3l0| 4,570 2,450
18 4,300/ 3,600 4,200| 3,400 3,400| 4,000| 22,800/ 15,800{ 4,040 3,200| 4,890| 2,780
19 4,300 4,400 4,000 3,000| 3,800| 4,200| 21,900| 15,400{ 4,360 3,520| 4,780| 2,780
20 4,190 4,600 4,400 3,200 3,600 4,800 21,900} 12,300 4,260 2,780 4,280 2,520
21 4,640 5,500 4,600 3,200 3,800 5,500 | 21,000{ 12,300 3,940 3,420 4,040 2,800
22 4,300 6,000 4,000 3,200 4,200 6,500 ] 20,500| 11,300 4,360 3,100 4,040 3,520
23 4,190 4,200 3,600 3,200 3,800 8,000 | 20,500( 11,000 4,570 3,520 4,150 3,840
24 4,300 3,400 3,400 3,600 | *3,000 9,500 | 21,000( 10,400 5,000 3,420 3,520 3,200
25! 4,420 3,200| 3,800| 3,600| 3,400| 14,000 | 21,900 ¢9,150| 4,890 3,520| 3,310 3,000
26 4,420 3,400 3,600 3,600 3,600 18,000 | 22,800 9,450 5,470 3,840 3,420 3,000
27 4,420 4,000 3,600 3,800 3,800 | 21,900 | 23,800 9,150 5,850 4,260 3,310 2,780
28 4,420 3,600 4,600 3,600 4,000 | 22,800 | 25,700 9,150 5,850 3,730 3,310 2,520
29 4,640 3,400 4,200 3,600 4,000 | 23,800} 26,200 8,270 5,350 3,420 3,420 2,780
30 4,420 3,000 3,400 3,400 - 26,600 | 26,600 7,980 5,120 3,620 4,360 2,780
31 4,640 - 3,600 3,400 - 28,100 - 6,680 - Z,840 3,840 -
Month rg:f:gxs Maximun | Minimum Mean Psrusqlu'au R“f:e?‘:n
136,810 4,870 4,080 4,416 0.231 0.27
125,690 6,000 3,000 4,190 .219 .24
125,900 5,500 3,/200 4,061 213 .25
3,026,010 26,600 3,000 8,290 434 5;89
108,600 4,400 | - 2,800 3,503 .183 .21
104, 400 4,200 3,000 3,600 .188 .20
259,500 28,100 3,200 8,371 .438 .51
722,000 28,600 20,500 24,070 1.26 1.41
499,530 26,600 6,680 16,110 . 843 .97
148,340 7,260 3,940 4,945 .2538 .29
115,770 4,890 2,780 3,735 .196 .23
124,280 5,470 2,780 4,009 .210 .24
. 8'@,250 3,840 2,310 2,975 .156 17
Water year 1947-48 ........... .| 2,560,170 28,600 2,310 8,995 .366 . 4.99

* Winter discharge measurement made on this day. -
Note.- Stage-discharge relation affected by ice Nov. 8 to Dec. 15, Jan. 16 to Mar. 26. No gage-
helght record Dec. 16 to Jan. 15; discharge computed on basis of Coon Rapids pover-plant record.
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Mississippi River at St. Paul, Minn.

Location. - Uater-stage recorder, lat. 44°56'40", long. 93°05'20", in NEf sec. 6, T. 28 N.,
R. 22 W., in'St. Paul, 6 miles downstream fr-om Minnesota River Datum of gage is 684.16
feet above mean sea level adjustment of 1912. Auxiliary water-stage recorder in SEg
sec. 22, T. N., R. 22 W., in South St. Paul, 7 miles downstream, at same datum.

v

Drainage area.- 36,800 square miles.
Records avallable.- March 1887 to September 1948.
Average discharge.- 56 years (1892-1948), 9,391 second-feet (adjusted for diversion).

Extremes.- Maximum discharge during year, 46,900 second-feet Apr. 2 (gage helight, 12.10
3 minimum daily discharge, 2,940 second-feet Aug. 1, 2.
° 1887 1948: Maximum discharge, 80,800 second-feet Apr. 6, 1897 (gage height, 1£.0
feet); minimum daily discharge, 632 second feet Aug. 26, 1934.
Maximu.m discharge known, 107 000 second-feet Apr. 29, 1881 (gage height, 19.7 feet)
determined by Corps of Engineers.

Remarks.- Records good. Flow partly regulated by Government reservoirs on headwaters and
by power plants, Stage-discharge relation affected most of year by backwater from
Hastings Dam. Beginning July 20, 1938, sewage from Minneapolis and St. Paul, which
formerly entered above station, was diverted to a sewage-disposal plant, thence to
river below station. Figures of daily discharge do not include this diversion.

Cooperation.- Records of Mississippi River at Twin City Lock and Dam computed and furnished
_—?F’y ord Motor Co. Gage readings at South St. Paul and on outside staff gage at St. Paul
furnished by Corps of Engineers.

Revisions.- W 875: 1938. W 895: 1939.
Discharge, in second-feet, water year October 1947 tc September 1948

Day| Oct. Nov. Dec. Jan. Feb. MNar. Apr. May June July Aug. Sept.
1 5,130| 5,430{ 3,900| 4,510} 3,880| 7,070 46,500 34,400 8,290 7,500 2,940 4,560
2 5,330 5,000f 4,800| 4,310} 3,690| 7,460| 46,000 33,900f 8,100} 7,500] 2,940 4,560
3 6,190 5,750 5,220 4,290 3,690 8,230 45,500 33,100 7,610 7,020 3,640 4,290
4 5,490 6,030 5,300 4,550 3,840 8,900 44,100{ 32,300 7,500 750701 3,320 4,170
5 5,260 4,990 5,140 4,930 3,750 9,720 | 43,600] 31,400 7,630 5,900 3,380 4,250
6 4,750 5,920 5,320 3,420 3,630| 10,100 | 41,900{ 30,500 7,500 5,390 3,320 3,720
7 4,500 5,450| 5,710 4,020 3,820{ 10,300| 41,000 29,300 6,650, 5,390| 3,640 4,250
8 4,720 6,600f 6,220 4,000| 3,870} 10,300] 40,200| 28,400 7,100 6,270| 3,970 4,750
9 5,200) §5,140| 4,160) 4,600] *3,530] 9,500 39,700 27,600] 6,960 5,130| 5,320] 3,580

10 5,370 5,130] 3,740 4590 3,780| 9,940 39,300 26,400 6,470 5,040{ 6,390| 3,640

11 5,320 4,990 »4,290| 4,320 3,890| 8,970 38,900, 25,700 6,650| 4,660
12 4,630| 4,920| 4,460| 4,210 3,S890| 8,380} 38,500{ 25,300} 6,010 5,130 8,310 ‘4,050
13 4,820{ 4,710| 4,670| 3,790 3,990| 7,570| 38,100, 23,700, §5,130| 4,370 9,470| 3,320
14 4,700] 4,060] 4,610 4,080) 4,080 7,260 37,700 23,000 5,490| 4,170 9,7%0; 3,720
15 4,540} 4,660f 4,710( 3,380| 4,240| 7,100| 37,300 23,000 S5,130| 4,370{ 9,070| 3,970

16| 4,800 4,810 4,380| 3,230| 3,790| 7,330{ 36,800 22,200} 4,750| 3,640| §,970| 4,050
17 5,010| *4,610| 4,610 3,420| 3,310| 7,570 36,000 21,200, 5,130 3,640 9,120( 4,170
18 4,790| 4,530| 4,460| 4,180 3,700{ 7,500} 34,800 20,900 5,040{ 3,970 8,380 3,580
19 5,150¢ 5,030 4,790 3,330 4,080( 8,390 ( 33,500{ 20,800 5,130 4,250( 8,290 3,970
20 5,120y 5,080|. 5,140| 3,500| 3,760} 11,100 | 32,300| 18,800 5,390 3,640{ 7,870{ 3,970

21 5,100{ 6,150| S,760| *#3,890| 4,070| 13,400 | 31,400| 16,100{ 4,840{ 4,330{ 7,230| 4,540
4,880 6,970| 5,060 3,320} 4,720{ 14,500| 30,600 15,100{ §5,590: 3,320| 6,770 4,370
5,560 5,220( 4,800| 3,380 4,700} 17,200} 30,100 14,500, 5,590} 3,580| 6,510| 4,940
4,790( 4,910 3,950{ 3,830 4,220{ 24,500 30,100{ 14,100( S$,230( 4,370( S5,700{ 4,560
4,980} 4,360 4,680 3,890 4,250| 31,200 30,200{ 12,300 5,590| 4,050| 5,040| 4,020

22

23

24

25

26) 4,990| 4,540| 4,560| 3,980 5,240 36,200 | 30,600 11,500 5,860 4,050{ 5,390f 3,900
27| 4,850| 4,840] 4,350 4,090! 5,700| 39,300 | 31,000t 11,400{ 7,200{ 4,740| §5,040| 3,580
28] 5,080| 4,300] 4,910} 3,930! 6,040 41,100 | 32,300{ 10,800} 7,200{ 4,740| 5,130| 3,580
g 5,860| 4,100{ s5,l00| 3,970| 6,820( 42,800 | 33,500] 10,500 6,770{ 4,740 4,560| 4,170
31

5,680 3,640 4,260 3,760 - 44,600 | 33,900 9,510 6,130 3,840 5,590 3,840
5,670 - 3,960 3,840 - 45,500 ~- 8,990 - 3,640 7,200 -
Month Observed Diversion Adjusted for diversion
Segond~ X mea:: Per square| Ruroff in
foot-days Maxiwum [Minimum| Mean | second-feet?t Mean mile inohes
158,040 6,190 4,500 5,098 193 5,291 0.144 0.17
151,870 6,970 3,640| 5,062 199 65,261 <143 .16
Doesnbar 147,020 6,220 3,740 4,743 177 4,920 <134 .15
Calendar year 1947 ..|4,745,480| 46,500 3,640 13,000 198| 13,200 .SS? 4.87
January. ... ..o 122,340 4,930 3,230 3,946 177 4,123 W12 .13
February. 121,970 6,820 3,310 4,208 194 4,400 120 .13
March. . . 522,990 45,500 7,070 16,870 225| 17,095 465 .
.}1,105,400{ 46,500 30,100 36,850 194| 37,044 1.01, 1.13
667,000 34,4001 S,990{ 21,520 19s8| 21,718 .059 .68
187,660 8,290 4,750 6,255 215| 6,470 176 .20
149, 250]| 7,500 3,320| 4,815 219 5,034 +137 .18
188, 300 9,790] 2,940 6,074 224| 6,298 .171 .20
. 121,920l 4,940 3,320, 4,084 200 4,264 -118 .13
Water year 1947-48 ..| 3,643, 760| 46,500 2,940 9,956 201| 10,180 .278 3.78

* Winter discharge measurement made on this day.

t Diversion through sewage-disposal plant (mmished by Minneapolis-3t. Paul Sanitary District).

Note.- Slope-stage-discharge relation affected by ice Nov. 12 to Mar. 9 (staff-gege readingr Jan.
18~ Eﬁr J:n 24 to Peb. 9). Discharge for remainder of year, except Apr. 1-17, computed using fall
as & factor.
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Mississippl River at Prescott, Wis.

Location. - Water-stage recorder, lat. 44°44'45", long. 92°48'00", in sec. 9, T. 26 N., R.
-, at Prescott, 200 feet downstream from St. Croix River. Datum of gage 1s 600.00
feet above mean sea level, adjustment of 1912 (levels by Corps of Engineers). Aux-
1llary water-stage recorder in sec. 14, T. 25 N., R. 19 W., half a mile upstream from
Diamond Bluff, 2 mlles upstream from Trimbelle River, and 10.7 miles downstream from
Prescott, at same datum.

Dralnage area.- 44,800 square miles.
Records avallable.- June 1928 to September 1948.

Average discharge.- 20 years, 13,190 second-feef.

Extremes.- Maximum discharge during year, 63,100 second-feet Apr. 2, 3; maximum
ReTght, 82.49 feet Apr. 2; minimum daily discharge 4,950 second-fest Sept. 30 mini-
mum gage height, 74.18 feet Mar. 15 (backwater from 1ce).
1928-48: Maximum discharge, 87,500 second-feet Mar. 23, 1945 (gage height, 84.17
feet); minimum daily, 1,380 second-feet July 13, 1940; minimum gage height, 65.08 feet
Aug. 29, 1934, present datum

Remarks.- Records good. Plow partly regulated by reservoirs, navigation dams, and power
plants above station.

Discharge, in second-feet, water year October 1947 to Sept r 1948

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

7,990 7,250 7,120 7,810/ 6,830 10,300| 62,000| 46,300 10,900f 11,000| 6,220| 7,730
8,080| 7,310/ e7,730( 7,510| 6,730| 11,000 63,100 45,500 10,400( 10,100} 6,040| 8,570
7,3%0{ 8,140| 7,830} 6,760| 11,400| 83,100| 43,900} 10,600| 10,100{ §,850( 6,580
6,980 7,840| 8,850 7,530] 6,410| 12,800} 62,000{ 42,400{ 11,000| 10,500| &,860; 6,250
7,360 8,010| 9,470 7,430] 6,410} 12,800| 80,900{ 41,100( 10,800 10,400 5,850 6,060

7,840; 9,520 9,880| 7,730 6,890| 13,000| 59,800| 40,500| 10,800 9,260| §5,770| 5,770
7,220 9,160f 10,000| 7,730| 6,290) 13,000| 57,700| 39,400| 10,200 9,350| 5,840| 5,880
7,300{ 11,300 10,000 7,830{ 5,970| 13,600 57,700{ 37,700 9,300/ 8,950, 6,080{ 6,090
8,170| 9,540{ 8,980 7,810{ 6,270} 13,300| 59,800} 36,800, 9,580, 8,880 8,070] 5,440
10 7,710 8,710| *9,160{ 7,110| 6,810{ 12,400| 60,900| 34,400 9,270/ 8,330] 11,900[ 5,400

ul s,seol 8,570/ 8,730 7,410| #6,690! 11,300| 57,700 33,300 8,920 7,800| 10,300| 5,570
12| e¢,860| 8,560 8,080 6,850| 6,800] 11,200] 59,800| 32,200| 7,980| 7,480| 10,000| 5,420
13| 7,210 8,130, 7,740 7,270| 6,740 10,800| S55,700( 31,100/ 7,730{ 7,720| 13,000{ 5,270
14| e,940| 7,780| 7,670| 8,940| 6,390| 10,200| 55,700 29,500| 7,180| 7,340| 13,800] 6,240
15{ 7,2s0| 7,980 e,100{ 7,000| 6,890 *9,720| 54,703| 29,000| 7,290{ 7,330| 12,6800| §,590

16| 7.e90; 8,280! 7,980| 7,000 6,890| 9,200| 53,800| 28,500| 7,150 6,130/ 10,800| 5,880
17| 7,540 8,400/ 8,010| 8,700 7,080{ 11,000/ 52,000{ 27,000/ €,850| §&,940( 10,800{ §,570
i8) 7,220 e,e80; 7,970| B,340| 7,850 12,200 51,100] 26,500 7,370| 6,220} 11,500| 5,100
19| 7,800 8,720 7,970! 6,440| 6,780 14,900 48,700; 25,500| 7,320| 6,360| 11,200{ 5,440
20| 8,010f 9,480 7,670 %6,910| 7,080| 19, 1500 45,500{ 25,500/ 8,040{ 6,420| 10,000 &,910

21 8,010| 10,200{ 8,120 6,590| 6,5880| 22,200| 43,1c0| 23,500 8,810{ 6,280| 6,480| 6,280
22| 7,670{ 10,600| 8,320 6,490| 6,740| 24,000| 42,400 21,800/ 9,180| 7,250| 8,860 6,650
23; 8,860/ 10,800 8,850| 6,390 6,700 28,000| 42,400| 20,100 9,540| 6,860 8,700] 6,580
8,430 9,580} 8,460} 8,190 7,180/ 27,500| 43,100{ 18,400 9,640} 6,710{ 7,910{ 6,550
7,160| 8,800 8,140| '5,870{ 6,970| 33,300| 42,400/ 16,700| 8,600 6,240 7,590| 6,000

28

26| 7,420{ 8,400| 7,420( 6,410 7,560| 39,400 | 42,400/ 15,600 10,000{ 5,980 7,270| &,290
27| 8,980} 8,000| 7,370| 6,610| 9,000 44,700| 43,100| 14,900| 10,700| 6,340 7,300| 5,480
g 7,290 8,100 7,110| 7,060| 10,800 51,100 43,900| 14,800| 11,100| 7,800 §&,660| 5,270
30
31
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7,8l0| 7,220f 7,430( 7,190| 10,100| 55,700| 45,500 14,900| 10,900 6,560{ 7,040f 5,110
8,850 7,400| 8,030{ 7,080 - 59,800 46,300{ 14,600| 10,900{ 6,460| 7,890| 4,950
7,800 - 7,980{ 7,090 - 60,900 - 13,100 - 6,700| 8,210 -

Seoond= Per square | Runoff in
Maximun | Minimun | Mean i e Thohes

Month foot-days
Ootobsr... ..... 238,080 8,880 8,880 7,680 0.171 0.20
November , . 259,410 11,300

DeoembeF ...... ... . iiiieiia| 256, 20| 10,000
Calendar year 1947 .......

September...... ... ..ol 175,880 7,730 4,950 5,863 13 .15
Water year 1947-48 ... 5,290, 800 3,100 | 4,950 14,460 323 1.39

* Winter discharge measurement made on 18 day

HNote.- Slope-stage discharge relation afifected b‘y ice Nov. 10, 12, 14-17, Nov. 2§ to Mar. 14, Dis-

charse Oct. 1 to Nov. 9, Nov. 11, 13, 18-24, Mar. 15-20, May 24 to Sept. 30 computed using fall
between Prescott and Diamend Bluff as & fsptor.
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MISSISSIPPI RIVER MAIN STEM

Mississippi River at .Winona, Minn.

Hater -stage recorder, lat. 44°03'20",

in Winona.

long. 91°38'15",

137

in sec. 23, T. 107 N.,
Datum of gage 1s 639.64 "feet above mean Sea level, datum of 1929.

Auxiliary water-stage recorder at navigation dam 5-A, in sec. 9, T. 107 N., R. 7 W,

2.7 miles upstream,

Justment of 1912

Drainage area.-
Records available.- June 1928 to September 1948.

59,200 square miles.

Average discharge.- 20 years, 22,810 second-feet.

- Maximum discharge during year, 77,100 second-feet Apr. 5-7; maximum gage h3ight,
feec Apr. 7; minimum daily discharge 7,650 second-feet Sept. 30; minimum gave
height 4.99 feet Jan. 31.
48: Maximum discharge, 135,000 second-feet June 22, 1943 (gagé helight, 14.79
33.

Extremes.

1926-

~ plants above station.
Cooperation.- Gage-height record of dam 5-A furnished by Corps of Engineers.

feet); minimum, 2,250 second-feet Dec. 29, 19

Remarks.- Records good.

Discharge, in second-feet, water year October 1947 to September 1948

Datum of auxiliary gage is 600. 00 feet above mean sea level, ad-

Flow partly regulated by reservoirs, navigation dams, and power

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1§ 13,100/ 13,100{ 12,500{ 12,600| 9,950|*26,700| 69,300| 56,100| 14,700| 14,000 9,900| 12,100
2] 12,900{ 13,300| 12,500 12,600| 10,200] 26,000 72,500| 57,000{ 13,000f 13,300| 10,500{ 11,300
3| 11,800{ 13,000| 12,200} 12,700| 10,300] 22,000| 73,700| 57,900] 12,800 13,400 10,800} 11,300
4| 11,700{ 12,700| 12,500| 12,900{ 10,100} 22,800, 75,900} 57,900 13,300( 13,000 9,400{ 11,500
5| 11,300{ 12,400|%13,700| 12,900| #*9,520| 22,500 77, 100| 57,000{ 14,400 13,300 8,810 9,400
6§ 14,000{ 13,300| 14,100| 12,300| 9,220| 22,700| 77,100| $5,200{ 13,400| 12,600| 9,530 8,790
7} 13,500/ 14,500 14,300(*12,100| 9,320/ 24,000, 77,100{ 52,600{ 13,100| 12,300 9,260 9,290
8| 1%,400( 14,700| 14,700( 12,100 9,370| 24,400 75,900| S52,600f 14,400/ 12,200| 10,200 9,440
9| 13,300{ 14,700| 14,600| 12,200 9,400 24,400| 74,800| S1,000{ 14,500/ 12,300{ 10,800} 19,000

10| 12,600{ 14,700| 14,600| 12,400 9,370 23,000| 72,800{ 50,100{ 13,600/ 11,900 13,200{ 1,100

11| 12,800{ 14,700| 14,400| 12,300| 9,170} 21,200 72,500| 47,700{ 12,400| 11,600( 16,200 19,100

12} 12,200 13,600| 14,300| 12,500| 8,860{ 20,800 71,400| 46,000} 11,700| 11,900( 16,000} 19,700

13} 11,900/ 13,800| 14,400| 12,500 8,900 20,800{ 70,300 44,700; 10,600| 10,800( 15,900} 17,100

14} 12,100{ 14,100| 14,400| 12,400 9,060| 20,800{ 69,300{ 43,000f 10,700| 11,000| 16,700} 17,600

15| 12,100/ 15,000| 14,200| 11,700 9,280| 20,200| 68,200{ 40,800; 11,900f 11,300| 17,000 9,500

16| 12,000/ 16,400( 14,000} 11,500 9,760| 16,200 67,200f 40,600{ 11,900| 10,300| 16,600 8,930

17| 12,000|"15,300| 14,000f 11,500| 10,100 17,500, 66,200} 38,800{ 11,400| 11,000} 15,300 8,320

18] 11,700| 14,500| 13,800| 11,600 10,500 22,200{ 65,200] 35,800{ 11,900| 11,800} 14,700 8,280

19} 11,700| 14,700| 13,700{ 11,700 11,600| 26,000 64,300f 33,000{ 11,100] 10,400] 14,600 8,300

20| 11,800( 14,600( 13,200| 11,800| 12,400 g30,000, 62,40C| 32,800{ 11,100 9,370| 14,400 17,100

21| 11,709( 14,500 13,000 11,700| 11,800| g35,000! 60,600| 34,100/ 12,400 8,790{ 13,300 9,080

22| 11,800| 15,500( 13,000} 11,200| 11,800 g40,000{ 57,900| 30,400 11,900| 8,820} 13,000 9,730

23} 12,700| 15,600| 12,900( 10,900 12,100| 48,000{ 56,100; 28,700 13,000 9,400} 12,200 9,350

24| 12,400( 15,800( 13,100| 10,900| 12,300| 53,400/ 55,200| 25,700| 13,100f 9,440f 11,200] 8,380

26] 12,300| 15,900 12,900f 10,900| 12,800| 53,400 54,300| 22,200{ 13,900/ 10,900{ 11,500 8,550

26| 13,500( 15,800( 12,900/ 10,900| 13,300 59,700 54,300/ 19,700 14,300 9,960{ 10,900 9,770

27| 13,600| 15,700| 13,000| 10,900| 15,100| 59,700| 54,300| 19,900{ 14,600/ 10,500{ 11,600 8,570

28! 13,500f 14,600 13,100| 10,700| 19,800| S58,800| 54,300| 18,800{ 15,000 9,550§ 11,700 8,520

29| 13,100{ 13,000| 12,900| 10,600| 26,300 60,600] 55,200| 18,000 15,200| 10,700} 12,800 7,790

30{ 12,800} 12,600| 12,700| 10,100 - 61,500{ 55,200 17,800} 15,600| 9,920{ 13,700 7,650

31| 12,900 - 12,700]| 8,730 - 66,200 - 17,000 - 10,800§ 13,000 -

Segond=- Per square | Runof* in
Nonth foorodngs | Meximum | Minimum [ Mean e Thoes
388,300 14,000 11,300 12,530 0.212 0.24
432,100 16,400 12,400 14,400 .243 .27
418,400 14,700 12,200 13,500 - .228 .26
Calendar year 1947 e 9,899,100 79,400 | 11,300 27,120 .458 6.20
January.... 262,830 12,900 9,730 11,700 .198 .23
331,680 286,300 8,860 11,440 . .193 .21
1,050,500 66,200 16,200 33,890 .572 .66
1,980,300 77,100 54,300 66,010 1.12 1.24
1,202,300 57,900 17,000 38,800 .855 .76
390,900 15,600 10,600 13,030 4220 .25
346,350 14,000 8,790 11,170 .189 .22
...... 394,700 17,000 8,810 12,730 .215 .25

September............... sansennan 284,540 12,100 7,650 9,485 .160 .18

Water year 1947-48 ..., ,.,.....| 7,583,500 77,100 7,680 20,720 .350 4.77
< # Winter discharge measurement made on this day.

g Computed from graph based on gage readings.

Note.- Slope-stage discharge relatlon affected by ice Nov. 16 to Mar. 23. Dilscharge Oct. 1 to

Nov. 15, May 13 to Sept. 30 zomputed using fall as a factor.



138 MISSISSIPPI RIVER MAIN STEM
Mississippl River at La Crosse, Wis.

Location.- Water-stage recorder, lat. 43°48'45", long. 91°15'25", in sec. 31, T. 168 N., R.
a quarter of a mile uj str-eam from highway bridge at La Crosse Datum of gage is
626.32 feet above mean sea level, adjustment™ of 1912. Auxiliary water-stage recorder,
in sec. 28, T. 105 N., R. 4 W., at navigation dam 7, 4.7 miles upstream. Datum of
auxiliary gage is 600.00 feet abdve mean sea level, adjustment of 1912.

Drainage area.- 62,800 square miles.
Records avallable.- June 1929 to September 1948.
Average-discharge.- 18 years (1930-48), 25,850 second-feet.

Extremes. Maximum discharge during year, 85,300 second-feet Apr. 7 (gage height, 10.18
f t o minimum dally discharge, 7,750 second-feet Sept. 29; minimum gage height 2.93
eet Oct, 3.

1929- 48° Maximum discharge, 137,000 second-feet June 22, 1943 (gage height, 13.32
feet); minimum daily, 3,300 second-feet Dec. 30, 31, 1933; ‘minimum gage height, «2.70
feet Aug. 19, 20, 1936, present datum

Maximum stage kncmn, 16.5 feet June 19, 1880, present datum, from floodmark, (dis-
charge, 190,000 second-feet, computed by Cor'ps of Engineers).

Remarks.- Records good. Discharge, except for period of ice effect, computed by using
all as determined by auxiliary water-stage recorder as a factor. Flow partly regu-
lated by reservoirs, navigation dams, and power plants above station.

Cooperation.- Gage-height record at dam 7 furnished by Corps of Enginzers.

Discharge, in second-feet, watér year October 1947 to September 1948
Oot. Nov, Deg. Jan. Feb. Mar. Apr. May June July Aug. Sept.

14,800 14,800 13,800( 13,500 11,600 | 28,800 { 76,300 | 58,900 | 18,900 ( 17,800 | 12,300 [ 13,200
14,700| 15,100 13,400 | 13,500 { 11,700 | 27,200 | 79,300 | 59,500 | 16,500 | 15,100 | 11,400 | 11,200
13,100 14,400 [*13,500 ( 13,500 | 11,700 | 22,000 | 80,100 | 61,000 | 14,900 | 15,200 | 11,900 | 11,200
1z,000| 14,100} 15,800 | 13,500 *11,800 | 22,200 | 81,400 | 61,300 | 14,200 | 15,200 | 11,500 | 10,500
13,300| 13,800 14,300 | 13,500 | 11,900 | 23,000 | 83,100 | 61,500 | 14,400 | 15,000 | 10,900 | 9,660

16,900 15,000 14,800 | 13,400 11,700 | 22,300 | 83,500 { 61,200 | 14,100 | 14,700 { 10,500 | 10,000
16,100} 17,200( 15,300 | 13,100 11,600 | 21,800 | 84,800 | 57,500 | 14,300 | 13,700 | 10,100 | 8,240
14,8001 17,100} 15,400 [*13,000 | 11,500 | 23,100 | 84,900 | 53,400 { 14,400 | 13,500 | 10,400 | 9,230
14,700| 17,600 | 15,300 13,000 | 11,500 | 23,000 | 83,600 | 53,300 | 15,500 | 12,900 | 11,000 | 10,000
13,800 17,300 15,300 | 13,000 | 11,500 | 22,200 { 80,400 | 52,500 | 14,800 | 13,000 | 13,300 | 10,100

11| 13,800 16,400 | 15,300 | 13,000 { 11,200 | 22,900 | 79,800 | 50,300 | 14,600 | 12,800 | 17,400 | 9,780
12| 14,300 15,700 | 15,300 | 13,100 | 11,000 | 20,700 | 78,300 | 46,500 | 23,500 | 12,300 | 19,400 | 10,600

0,400 | 77,500 | 46,600 | 13,600 | 12,100 | 19,500 | 8,410
14| 14,100( 15,400 | 14,700 | 13,2004 11,100 | 20,700 | 75,500 | 44,800 | 13,000 | 11,800 | 29,400 | 21,000
15| 13,500 15,400 | 15,100 | 15,000 | 11,300 | 20,400 | 74,700 | 43,400 | 12,800 | 12,400 | 20,000 | 10,300

16| 13,500( 18,000 15,200 12,800 ( 12,200 | 19,800 [ 74,200 | 42,200 { 12,800 | 11,800 | 18,500 | 11,100
17| 18,500} 17,700 15,000 12,300 | 12,800 | 19,100 | 71,600 | 42,100 { 13,000 | 11,100 | 17,400 | 11,000
18| 13,700} 16,300 [ 14,700 | 13,300 | 13,200 | 24,600 | 71,600 | 39,900 | 12,600 | 11,300 | 15,800 | 9,440

-
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19| 13,500{ 15,500| 13,900 | 13,200 13,900 | 29,200 | 70,300 | 36,800 ; 11,900 | 11,800 | 15,900 | 8,990
20| 15,800 16,600 13,800 13,200 151300 41,800 | 68,300 | 34,500 | 12,300 | 10,600 | 15,500 | 9,600
21 13,800( 16,800 ( 14,000 | 13,300 | 13,900 | 47,000 | 64,800 | 35,600 | 12,500 | 10,600 { 14,700 [ 10,700
22| 13,500| 16,900 | 14,000| 13,200 | 13,800 | 57,100 | 62,100 | 35,700 | 12,600 | 9,140 | 14,200 | 11,000
23| 13,100| 17,600 | 13,900 | 12,600 { 13,800 [*72,300 } 59,800 | 31,900 { 13,800 | 9,970 | 13,600 | 10,200
24| 13,000 17,300 13,900 | 12,300 | 13,900 | 82,900 | 59,200 | 29,300 | 15,200 | 11,000 | 12,900 9,830
25| 12,900} 16,400 | 14,000| 12,200 | 14,500 | 71,500 { 57,000 | 27,300 { 16,100 | 11,500 | 12,500 | 10,100
26| 14,200 16,400 14,000 | 12,200 ( 15,800 | 70,000 { 55,800 { 25,300 ( 16,400 ( 11,200 { 12,000 { 9,770
27| 16,500| 16,100 13,900} 12,200 { 18,300 | 73,600 | 57,700 | 22,900 | 16,400 | 10,200 | 11,900 | 9,450
28} 16,100| 15,500 13,900 | 12,200 | 22,600 | 72,000 | 56,800 | 21,600 | 17,600 | 10, 900 11,400 | 9,420
29| 16,000| 15,300 13,800 12,000 | 27,300 | 70,900 | 56,500 | 21,400 | 18,100 | 12,300 | 12,100 | 7,750
30| 14,900( 14,800 13,700} 11,600 - 71,100 | 57,300 | 21,300 | 18,300 11,100 16,600 | 9,720

31} 14,300 - 13,500 11,400 - 72,700 - 21,100 - 11,400 | 13,400 -
Secand~ Per square | Runoff in

Month foot-days Maximum Minimum Mean mile inohes

Ootober..... 440,100 16,900 12,000 14,200 0.226 0.26
November 482,900 18,000 13,800 16,100 .258 .29
December .. 445,900 15,400 13,400 14,380 .229 .26
Calendar year 1947 ;.0,537,000 84,000 12,000 29,690 473 6.41
PSRt AnAE NS GSARE It (RS A (P iyl

398,200 13,500 | 11,400 12,850 .205 .24

391,900 27,300 [ 10,9 13,510 ;215 .23

1,235,300 82,900 19,100 38,850 635 « 73

2,146,400 84,900 55,800 71,550 1.14 1.27

1,300,600 61,500 21,100 41,950 .668 77

439,000 18,900 11,900 14,630 .233 .26

383,410 17,800 9,140 12,370 197 .23

437,400 20,000 10,100 14,110 .225 .26

301,270 13,200 7,750 10,040 .160 .18

Water year 1947-48 ............| 8,402,380 84,900 7,750 22,960 .366 4.98

* Winter discharge measurement made on this day.
Note.- Slope-stage-discharge relation affected by ice Nov. 25 to Mar. 19.



MISSISSIPPI RIVER MAIN STEM 139
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 MeGregor, 2.6 miles upstream from Wisconsin River and 4.0 miles
downstream from Yellow River. Datum of McGregor gage is 605.30 feet above mean sea
level, adjustment of 1912. Auxiliary water-stage recorder at tailwater of dam 9,

24 miles northeast of Harpers Ferry and 14.2 miles upstream from MecGregor gage. [°~
tum of auxiliary gage is 600.00 feet above mean sea level, adJustment of 1912.

Drainage area.- 67,500 square miles.
Records available.- August 1936 to September 1948.
Average discharge.- 12 years, 32,120 second-feet.

Extremes.- Maximum daily discharge during year, 84,000 second-feet Apr. 11; maximum
gage height, 12.81 feet Apr. 3; minimum daily discharge, 9,080 second-feet Sept. 13;
minimun gage height, 5.75 feet Feb. 4.

1936-48: Maximum daily discharge, 127,700 second-feet Mar. 29, 1945; maximum gage
helght observed, 18.45 feet Sept. 18, 1938; minimum daily discharge, 6,200 second-
{ggg Dec. 9, 1936 (discharge measurement); minimum gage height, -0.86 foot Aug. 18,

Maximum stage known, about 21.0 feet in June 1880.

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

~dIse¢harge relation affected by backwater from Wisconsin River and dam 10. Discharge
computed by using fall as determined from auxiliary water-stage recorder as a factor.
Flow regulated by reservoirs and navigation dams.

Cooperation.- Gage-height record at dam 9 furnished by Corps of Engineers.

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 18,800/ 18,000 16,800 | 16,200 | 13,000 | 45,500 74,183 61,100 | 22,600 | 19,200 | 14,100 | 16,900
2| 22,400| 17,600 16,000} 16,300 | 12,800 | 45,800 | 75,1 61,500 | 19,900 | 17,400 | 14,400 | 14,500
3| 23,6001 17,000 16,100 | 16,400 | 12,700 | 44,000 | 76,100 | 62,600 | 14,100 | 16,600 | 14,600 | 14,100
4| 21,800| 17,200 16,100 | 16,200 | 12,300 | 37,200 | 78,200 | 63,800 | 13,700 | 16,400 | 14,000 | 12,700
5 13,800 18,300 17,200 | 15,400 | 12,600 | 32,900 | 80,400 | 65,600 | 15,200 | 15,900 | 13,500 | 11,900
6| 13,000| 18,100 | 18,100 | 15,100 | 13,100 | 30,300 | 81,500 | 67,000 | 17,700 | 15,000 | 12,200 | 12,100
7| 12,300} 18,600 | 17,700 15,500 13,200 | 28,100 | 82,000 | 65,100 | 19,200 { 14,100 | 11,800 | 11,100
81 12,000 20,200 | 18,000 | 15,400 | 13,000 | 30,800 | 83,800 | 62,500 | 17,800 | 13,000 {11,700 { 10,500
91| 13,700} 20,600 | 18,500 | 14,800 13,200 | 26,300 | 83,000 | 61,400 | 15,600 | 12,700 | 11,700 | 10,700
10| 15,200 20,100 | 18,400 | 14,400 | 13,700 | 26,800 | 83,000 | 60,500 | 15,800 | 12,900 | 13,900 | 10,600
11| 15,900] 19,700| 17,500 | 14,800 | 13,600 | 25,400 | 84,000 | 60,100 | 15,000 { 13,100 | 20,500 | 10,500
12| 15,800 18,600{ 17,100 | 14,400 | 13,400 | 27,100 | 81,200 | 58,800 | 15,000 | 12,900 | 23,400 9,940
13| 15,700} 18,200 17,400 | 14,400 13,400 | 25,800 | 80,000 | 55,700 | 14,600 | 13,100 | 24,500 9,080
14| 15,600 19,100 17,300 | 14,700 | 13,200 | 24,800 | 78,200 { 51,800 | 13,200 | 15,000 | 22,800 | 10,400
15| 14,800 18,300 | 16,800 | 14,900 13,000 | 24,900 | 77,300 | 52,700 | 12,500 | 13,600 | 21,600 | 10,700
16| 14,500 20,800 16,800 | 15,000 12,700 | 29,800 | 77,100 | 51,100 | 12,400 | 14,300 | 21,200 | 11,100
17} 15,100 20,400 | 17,900 15,100 | 13,600 | 32,400 | 74,800 | 49,200 | 12,400 | 13,900 | 19,200 9,720
18] 14,700 |*20,300 | 17,400 | 15,100 | 15,400 | 35,000 | 74,500 | 46,900 | 12,500 | 13,000 | 19,300 9,540
19} 14,800 19,800 17,200 | 14,900 | 16,100 | 43,800 | 73,600 | 45,300 | 12,700 | 11,700 | 17,300 9,660
20| 15,200 18,600 16,100 [¥15,000 | 17,000 | 53,000 | 73,200 | 41,300 | 13,200 | 11,000 | 16,100 | 14,100
21| 15,300( 18,600 15,500 | 14,000 | 16,300 | 54,900 | 71,700 | 40,100 | 11,700 | 10,100 | 15,100 | 15,000
22| 15,300( 18,500 | 15,000 | 13,400 | 16,300 | 57,100 | 70,300 | 35,100 | 15,900 | 9,440 | 15,300 | 14,800
23| 14,000 18,200 | 15,000 | 13,100 | 16,300 [*61,300 | 69,900 | 35,100 | 17,000 | 9,400 | 13,600 | 13,800
24| 14,800{ 18,300 | 15,800 | 13,400 | 16,700 | 66,600 | 67,400 | 35,800 | 17,600 | 10,400 | 13,000 | 12,200
26| 14,800{ 18,200 16,400 13,400 | 18,200 | 72,400 | 64,200 | 30,700 | 19,000 | 11,000 | 13,100 | 12,000
261 16,400} 18,200| 16,700 | 13,600 | 20,400 | 75,500 63,200 | 26,700 | 19,500 | 10,300 | 13,400 | 11,800
27| 20,800} 18,000 16,700 13,800 | 23,800 | 74,800 | 62,500 | 22,200 | 20,100 | 9,350 | 12,700 | 11,700
28| 26,500 18,000 16,600} 13,500 | 36,000 | 73,800 | 61,200 | 18,600 | 22,200 | 9,610 | 12,800 | 11,400
29| 21,600 17,100 16,400} 12,800 | 42,000 | 73,900 | 61,400 | 20,600 | 22,200 |11,100 {11,600 | 11,100
30| 18,100 17,400 | 16,500} 12,500 - 72,800 | 61,000 | 21,300 | 20,900 |11,600 {15,200 9,520
31 17,700 - 16,400} 12,900 - 73,400 - 22,600 - 13,000 {17,100 -

Seoond— Per square | Rumoff in
Month foot-daya | Maximum | Minimum {  Nean aile inoves
26,500 12,000 16,580 0.246 0.28
20,800| 17,000 18,670

18,500 15,000 16,810

450,400 16,400 12,500 14,530
477,000 42,000 12,300 16,450
1,426,200 75,500 24,800 46,010
2,223,900 84,000 61,000 74,130

1,452,600 67,000| 18,600 46,860 .694 .80

492,200 22,600| 11,700 16,410 .243 .27

398,100 19,200 9,350 12,840 .190 .22

490,700 24,500 11,600 15,830 .235 .27

353,160 16,900 9,080 11,770 174 .19

Water year 1947-48 ............ 9,359,460 84,000 9,080 25,570 .B79 5.16

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 16 to Mar. 18.
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Mississippl River at Clinton, Iowa .
Location.~ Water-stage recorder, lat. 41°53'40", long. 90°09!'24", in NEf sec. 16, T. 22

Datum of gage 1
Auxiliary water-stage recorder, in NW

., in lower lock guide wall at dam 13, 1.2 miles upstream from Otter Creek,

rth of Fulton, Ill., and 2.1 miles upstream from crossing of U. S. Highwag
568.16 feet above mean sea level, datum of 1929,

sec. 34, T. 81 N., R. 6 E., at foot of Yazoo

Street in Camanche, Iowa, 4.9 miles upstream from Wapsipinicon River and 10.7 miles

downstream from base gage.

level, datum of 1929,
Drainage area.- 85,600 square miles at U. S. Highway 30, where discharge measurements are

made .
Records available.~ October 1939 to September 1948, October 1932 to September 1939 in

Tepor

Datum of auxiliary gage 1s 562.68 feet above mean sea

of Ueclogical Survey and June 1873 to December 1932 in rerort of Iowa State

Planning Board entitled "Stream Flow Records of Iowa, 1873-1932," for site 23 miles

downstream from U. S. Hi
equivalent except for infl.

way 30, published as Mississippi River st Le Claire.
ow from Wapsipinicon River.

Records

Extremes.- Maximum daily discharge furing year, 108,300 second-feet Nar, 21; maximum gage
" Felght, 13.66 feet Mar. 21; minimum daily discharge, 12,800 seconc-feet $
imum gage height, 3.46 feet Sept. 9.

1839-48:
height, 18.60 feet June 2!

30, 1939; minimum gage height, -0.70 foot Dec. 30, 1939,
Flood of June 25, 1880, reached a stage of about 19.6 feet (21.4 feet at auxiliary
gage); discharge estimated, 243,000 second-feet (data from Corps of Engineers).

Remarks.- Records good except those for period of ice effect, which sre fair.
~charge relation affected by backwater from Wapsipinicon River and dam 14.

ept. 12; min-

Maximum dailg discherge, 169,600 second-feet June 13, 1942; maximum ga,

gage
1944; minimum daily discharge, 12,000 second-feet Dec, 27-

Stage-dis-
Discharge

computed by using fall as determined from auxiliary water-stage recorder as a factor.
Flow regulated by reservoirs and navigation dam.
Cooperation.- Gage-height record at dam 13 and results of two and asristance with two dis-

~SopRre L on.

charge measurements furnished by Corps of Englneers.

Discharge, in seccnd-feet, water year October 1947 to Septem“er 1948

Oot.

Nov.

Dec.

Jan.

Feb,

Apr.

May

June

July

Sept.

23,800
25,800
26,800

29,700

24,1001
22,500

22,500

22,200
22,300
22,200
22,200
22,400

22,400|
23,200

21,200
22,400
27,100
34,400
32,300
27,100

L8NS BRERE BokSs GRERE Boows oamne|§

24,000
23, 800
23,800

29,100} #23,400

25,800

27,200
26,400
25,500
23,500
22,800

27,000
28,500
27,800
28,100
28,100

28,000
28,100
27,300
26,000
25,900

25,000
25,500
26,000
24,000
22,200

22,100
22,800
24,000
25,200
29,500

27,400
25,800
26,500
25,300
27,000

27,600
28,300
27,900
27,700
26,800

24,500

23,300

23,300
23,400
23,100
23,100
23,100
23,800

22,000
24,900
24,600

*22,000
21,500

22,500
20,600
22,100
24,600
23,700

23,200
22,900
22,800
22,500
21,100

20,600
20,500
20,400
20,600
19,500

19,400

19,400
18,800

18,700
19,000
18,300
17,900
17,800

17,900
18,100

15,100
18,200
12,100
18,200
18,300

18,900
21,700
29,400
33,800
36,200

34,000
30,200
28,900

26,100
30,500
36,400
58,600
77,400

66,900
86,800

82,500
58,800
54,900
46,500
38,200

39,600
45,000
42,900
39,800
43,400

5¢,600
67,800
80,100

93,200
107,600
108,300

94,400
86,100

27,900|*85,300

84,400

84,800
92,000
98,200

101,800
928,700

101,400

102,900
103,400
101,400
100,800
101,100

101,100
101,100
101,800
100,000

96,100

.

96,800
96,800
95,300
94,500
91,300

93,100
89,800
88,100
86,100
86,500

84,700
83,200
83,300
82,100
81,300

78,300
76,700
76,100
75,200
72,300

72,300
72,100
72,100
72,700
73,700

79,200
79,800
80,700
80,400
84,200

93,100
87,800
82,000

76,400

78,400
76,400
69,400]
64,100
58,500

58,900
55,000
46,900
41,400
41,600

43,800
39,000
33,100
26,000
23,500
26,800

77,500}

20,800

20,500
19,800
20,400
20,200
18,300

18,700

24,100
23,800
21,600
21,400
20,500

18,000

20,900
20,200
20,500
20,700
18,100

16,300
16,600
16,400
16,600
18,000

17,300

18,600
18,000

18,800
20,400
24,000
24,900
25,100

22,500
21,800
20,900
21,300
18,700

18,000
17,700
17,900
17,500

13,400
20,600

18,000
18,200
19,300
19,100
17,100

15,700
15,900
14,700
14,200
13,800

15,100
15,300

17,000

20,700
20,200
19,300

16,300
16,300
15,500
15,900
16,100

Month

Seqond-

foot—days

Maximum

Ninimum

MNean

Po.r sT;nrn

Runoff in
inches

QOctcber.......

November . .
December .

Calendar year 1947

Water year 1947-48

748,300
778,400
776,100

673,600
762,600
2,271,300
2,721,100
1,966,500
706,200
591,700
577,200
489,000

34,
28,
29,

400
500
500

20,900
22,200
22,100

24,140
25,950
25,040

23,540
19,089
18,623
16,303

]

.282

0.33

ceavaf 1

3,062,400

108,

300

12,800

35,697

* Winter discharge measureﬁent made ¢n this da:
Note.- Stage-discharge relation affe¢ted by

y.
ice Nov. 29 to Mar. 2.



MISSISSIPPI RIVER MAIN STEM 141
Mississippl River at Keokuk, Iowa

Location. - \hter sba%e recorder, lat. 40°23'35", long. 91°22125", in tallwater at dam

— &nd power plant o Union Electric Power Co. at Keokuk, 2.8 miies upstream from Des
Moines Rtver. Datum of gage 18 477.41 feet above mean sea level, datum of 1939
slevels by Corps of Engineers); 477.83 feet above mean sea 1evel, adJuatment of 1912;
77.34 feet above mean gulf level; and 484.85 feet above Memphis datum

Drainage area.- 119,000 square miles.

Records availeble,- October 1932 to September 1948 in repores of Gaologicsl Survex.
December 1932 in report of Iowa State Plenn entitled "Stream
Plow Records of Iowa, 1873-1983." Records for period May 1913, when Keokuk Dam wae
completed, to September 1937 adjusted for change in contents in Keokuk Reservoir,
those after September 1937 unadjusted. Records prior to 1913 colleoted et site at
Galland, 8 miles upstream.

Average discharge.- 70 years (1878-1946), 61,400 second-fest.

Extremes.- Maximum daily diacharge during year, 233,600 second-feet Mar. 23; minimwmm
18%s- %éigo s;:on;d-fsgg sg.a 314 000 nd-feet May 16, 1688 ( height, 19.8
H Ximum Benerge second-fee g2age ne
!‘eet{ minimum daily, 5,000 segoﬁd feot Dec, 27, 1933,
Flood of June 6, 1851, reached a staz e of 21.0 feet, estimated at 13.5 feet at
Galland (discharge, 360, 300 second-reet).

Remrks.- Records good. Discharge com uted operation of turbine
plant and spiliway gates in 1ow regu ated by reservoirs and nav ga* on dams,

Cooperation.- Records of dally discharge furnished by Union Electric Power Co. Thvee
'—grmms measurements made by Geological Survey.

Discharge, in feet, water year Cotober 1847 to Septemberisis
Dayl Oot. | Nov. | Deo. | Jan. | Feb. | Mar. | Apr. | May | Jume | July | Aug. | Sept.

31,300 | 34,200 | 23,200 | 37,100 | 18,200 | 144,800 151,900] 91,100| 37,800| 35,700| 27,40C| 27,500
30,800 | 27,400 | 25,800 | 32,400 | 22,200 | 148,700 148,400] 87,900| 40,700| 28,200| 28,80C| 28,500
,30,300 | 33,100 | 34,400 | 27,400 | 25,300 | 148,400 145,300 87,000| 40,400| 27,200| 24,80C( 27,700
30,200 | 31,700 | 40,100 | 28,800 | 22,500 | 147,700| 144,300( 89,100{ 36,100| 27,800 22,80C| 24,800
52,800 | 30,200 | 46,900 | 33,800 | 20,700 | 139,800 140,600| 80,800{ 29,300| 55,800 21,%0C| 22,300

34,000 | 34,900 | 48,100 | 36,800 | 18,900 | 134,200 158,500 95,800| 25,000 42,200} 21,70C| 18,700
31,400 | 35,300 | 48,300 | 35,000 | 18,300 | 128,000| 134,400! 95,B00| 31,200| 42,500| 19,80C| i3,800
28,400 | 27,200 | 43,800 | $7,100 | 17,100 | 125,800| 132,200 101,000 35,200| 31,800{ 17,70¢| 19,200
28,100 | 28,900 | 43,800 | 37,500 | 18,900 | 111,500] 129,100/ 89,400| 35,100 29,80C) 18,80C, 19,700
28,100 | 37,000 | 39,300 | 36,500 | 20,800 | 78,200| 124,200|108,200| 34,900 28,500| 19,30C| 18,300

27,000 | 37,400 | 40,400 | 31,800 | 21,200 | 51,800| 128,500(104,400| 34,000 24,300| 20,00 12,500
23,500 | 34,100 | 39,500 | 33,800 | 21,400 | _52,300| 123,400(109,500; 30,200 28,700| 28,10 | 11,200
27,500 | 31,600 | 36,500 | 35,100 | 21,300 | 57,700|121,100|114,400| 29,000| 24,100{ 32,60C| 14,000
26,500 | 30,000 | 34,500 | 27,300 | 18,900 | 82,000| 118,800}115,700( 30,800| 28,800| 32,10C 18,500
28,500 | 30,900 | 40,000 | 24,200 | 18,900 { 104,800 115,900|114,200( 31,800| 30,800} 31,70C 18,800

27,000 | 25,100 | 35,000 | 24,100 | 21,500 | 117,400! 116,400| 106,900 31,200; 27,000 31,10 14,200
27,400 | 115,800} 110,900(107,100{ 28,300 31,800 28,80C 18,200
38,500 | 130,800! 109,800| 106,400} 28,800( 28,800 28,50C 12,200
24,5t 47,800 {179,800 107,800 104,300 23,000( 27,300 27,20C 12,800
28,800 | 37,700 | 35,300 | 27,000 | 47,300 | 193,900(105,800| 95,200| 22,400( 28,700 28,60( 15,200

26,700 | 38,100 | 51,700 | 27,800 (47,300 |213,900| 101,500 87,800| 25,800| 31,800 22,500 28,800
28,100 | 35,500 {33,100 | 26,300 {45,000 | 230,2001100,900( 81,800| 24,900 38,000{ 22,500 29,700
26,300 | 35,500 | 33,500 | 24,400 {40,700 |233,800| 98,500| 81,900| 27,900| 42,200 22,000 25,500
26,800 | 37,300 {33,200 | 22,800 | 39,500 | 224,100 97,800| 70,600| 28,400| 33,800 20,100 22,500
25,700 | 37,400 | 28,800 {20,100 | 37,200 |218, +900 98,200{ 80,000| 38,700 38,500| 19,800 19,800

39,500 | 204,800 94,900 58,500| 38,500| 81,500| 18,300 16,700
24,700 | 31,700 (29,200 | 24,500 | 88,800 | 198,800 98,800( 60,000 29,800| 37,000| 18,200 18,800
26,100 | 34,100 [ 27,700 | 24,800 108,300 |178,000| 95,000| 58,300 52,100| 40,200 15,700 18,800
34,500 | 31,300 | 31,900 | 25,000 (33,700 |185,800| 91,100( 48,200 40,300(,32,400

41,800 | 21,800 | 35,800 | 22,500 - 1568,800| 81,500| 36,300 43,900 21,800| 20,000 17,300
41,100 - 39,200 | 20,300 - 154,800 - 32,700 - 23%,000| 24,000 -
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!89,500 41,800 22,400 28,890 0.241 0.28
39,000 21,800 33,120 .278 W51
1, 113,300 49,100 23,200 38,910 302 38

Calendar year 1947 ............ zs 388,200 248,700 21,700 12,290 .807 E._za_
ry ..... 871,900 37,500 | 20,100 28,130 .236 .27
!'obm . .| 1,028,100 133,700 16,900 38,450 1288 .32
M 4,568,800 233,800 | 51,800 147,300 l.24 1.48
3,509,000 151,900 | 81,100 117,000 .983 .10
2,898,300 118,700 | 32,700 88,9€0 «731 84
984,500 43,900 | 22,400 32,150 .270 .30
1,023,700 81,500 | 21,900 35,020 277 .32
723,700 32,800 | 14,400 23,350 .~188 ]
580,700 29,700 | 11,200 19,580 .183 .18

..{18,961,200 255,800 11,200 51,810 438 5.93




142 MISSISSIPPI RIVER MAIN STEM

Mississippi River at Alton, Ill.

Location. Water-stage recorder, lat. 38°53'06", long. 90°10!56", in sec. 14, T. 5 N., R.
10 W., tallwater gage for lock and dam No. 26 at Missouri & Illinois Bridge & Belt
Railroad bridge at Alton, 7.7 miles upstream from Missouri River. Auxiliary gage is
water-stage recorder, lat. 38°49'43", long. 90°06'27", at Hartford, 5.9 miles down-
stream from Alton gage. Datum of gages 18 mean sea level, datum of 1929 (levels by
Corps of Engineers%. Datum of Alton gage was 395.48 feet higher March 1933 to Jan-
uary 19388. No other datum changes during period of record.

Drainage area.- 171,500 square miles.

Reeords avallable.- Discharge: March 1933 to January 1938 and October 1939 to September

N reporvs of Geological Survey. In reports of Mississippi River Commission as
follows: 1880-1927, results of disdharge measurements made intermittently; 1928-32,
gﬁtly discharge, at Grafton, 15 miles upstream; and 1933 to 1944, daily discharge at
on.
Gage helghts: Since January 1904 in reports of Mississippli River Commission.
December 1890 to ‘September 1893 and 1917-40 in reports of U. S. Weather Bureau.
Average discharge.- 13 years (1933-37, 1939-48), 95,580 second-feet.
Extremes . - Maximum discharge during year, 366,000 second-feet Mar. 28; mzximum gage
€ , 424.41 feet Mar. 27; minimum discharge, 12,200 second-feet Sert. 19; minimum
gage height, 392.20 feet Feb. 11.
1933-38, 1939-48: Maximum discharge, 437,000 second-feet May 24, 1943 (gage height,
§22691 feet); minimum, that of Sept. 19, 1948; minimum gage height, 350.8 feet Jan. 15,
Maximum stage known, 432.42 feet, present datum, in June 1844.

Remarks.- Records excellent. Fifty discharge measurements made during year. Stage-dis-
charge relation affected by backwater from Missourl River. Fall between reference
and auxiliary gages used as a factor in computing discharge. Flow partly regulated by

‘many reservoirs and navigation dams on upper Mississippi River, and by diversion
through Chicago Sanitary and Ship Canal from Lake Michigan into Illinois River.

Cooperation.- Alton gage-height record furnished by Corps of Engineers.

Discharge, in second-feet, water year Octoberl947 to Septemberl19°'S

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

38,400] 65,700 34,600| 66,400| 36,900|198,000/315,000 126,000 | 62,600| 71,400| 58,900 39,100
37,400| 53,900 34,000| 66,000| 35,700|210,000}301,000 131,000 | 66,900} 61,400| 61,600} 40,100
39,100| 38,900| 36,300| 50,000{ 32,200|224,000{282,000|123,000 | 71,100( 60,500 62,300| 37,900
41,400| 38,l00| 41,600| 43,800{ 33,000|228,000{266,000 (113,000} 71,400| 59,700} 55,400 29,700
43,900| 50,100| 70,000| 43,100| 33,900|225,000{253,000 /212,000 | 66,400 | 64,900| 47,500 34,800

43,300 46,700 93,700| 52,100| 31,700)218,000|244,000(121,000| 54,800}113,000| 38,200 38,700
40,400 47,400| 90,400| 56,300| 30,000|210,000}234,000|123,000| 41,300 98,500 38,800 30,800
37,700 46,000| 86,400 57,300| 28,900|211,000{231,000(129,000| 41,100{ 70,900| 38,500 | 23,800
36,700| 41,400| 77,400| $8,900| 28,000(208,000i232,000|135,000 | 46,200 65,1¢0| 35,700 [ 27,900
34,800 38,100| 84,600| 61,000( 31,100]194,000 22%,000 141,000 | 47,900| 52,100] 41,300] 27,100

31,800| 42,800| 78,000} 66,700 28,800|144,000 21&,000 140,000 | 48,300 | 55,300| 37,300 27,900
30,000| 47,600| 87,700 64,500| 28,300( 87,500 28%,000 142,000 | 47,200 | 47,800| 33,500 25,600

H

28,600 47,200| €5,800| 58,700| 28,200| 80,600|200,000 144,000 | 44,400| 41,700} 43,100{ 20,300
28,300} 44,900| 60,400| 41,800 28,400| 99,700(192,000{150,000 | 39,500| 54,7C0| 51,700 | 23,000
15 | 31,400{ 41,000| 62,400| 39,900| 28,300(140,000 17E,OOD }1574,000 | 39,000| 58,7CQ| 47,300 | 28,200

16 | 33,500| 41,400{ 60,300} 42,900 28,100|163,000{173,000 (161,000 42,600 60,3C0| 45,700 | 29,000
17 | 34,200] 41,000 57,100| 37,300| 31,800|190,000 17%.000 156,000 | 42,800 | 54,9C0| 44,100 25,800

M g
BUNH COD~IB BN

18 | 32,400{ 50,200[ 51,200| 35,400 40,200(195,000/169,000 161,000 | 44,800 58,8C0| 37,900 | 20,200
19 | 31,500| 57,200| 49,400| 33,700| 51,500[195,000|166,000 {148,000 41,300( 58,0(0| 36,100| 15,800
20 | 29,100| 52,400( 60,900} 23,300| 69,600{203,000 18‘ ,000 [146,000 | 31,400 56,4CO| 38,000] 16,700
21 | 31,500 47,400] 56,000| 40,200| 77,700{224,000}158,000]142,000 | 41,600 54,3C0| 43,300 29,900
22 | 32,400| 50,100| 45,300} 41,900 69,400]266,000 152,000 |134,000| 42,300| 68,1C0| 39,300 | 43,900
23 | 30,900| 48,2Q0| 45,300} 45,400 71,100|299,000 148,000 |124;000 | 38,700 | 97,6C0| 34,000 | 48,400
24 | 30,300| 48,200{ 47,600 48,100! 76,400|827,000|142,000 (116,000 | 41,200| 90,4C0| 32,300 39,700
25 [ 39,700 48,000{ 49,600| 48,300 71,000|545,000 |138,000 (115,000 | 50,100} 76,000 32,900 | 35,200

26 | 37,200( 48,400{ 47,500| 47,800( 70,700|555,000[136,000| 97,700 | 76,000|130,000| 29,800 28,900
27 | 35,200{ 48,600 44,200| 49,400| 69,000|562,000(136,000 84,000 | 85,000 |158,000| 30,500 | 25,300
28 | 31,800 48,000| 46,700| 42,000|127,000|561,000|135,000| 90,700 { 71,800 {119,000 29,700 23,700
29 | 30,600| 44,900 45,000 37,100|190,000|549,000(134,000| 93,700 (+64,600| 91,400 32,100| 23,500

30 | 41,700| 39,300| 44,200} 36,100 - $38,000{123,000| 81,600 65,200| 89,000| 31,800| 23,900
31 | 55,500 - 50,400( 36,700 - 527,000 - 88,000 - 71,500 34,100 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
OCLODEr. .t iviietiaaruesnanneansnnsisesasenss 1,100,700 65,500 | 28,300 35,510 2,183,000
November. 1,403,100 65,700 | 38,100 46.770 2,783,000
December.....voiiirinrneneinnns 1,784,000 93,700 34,000 57,550 3,539,000
Calendar year 1947 ......... PP ceeeneesl 43,225,400 378,000} 28,300 118,400 85,750,000
JANUBYY. . cevietitrstasanesanssroscncsssosses 1,486,100 66,700 33,300 47,940 2,948,000
Pebruary......... -+ 1,506,700 190,000 | 28,000_ 51,960 2,988,000
March........oeeuee -« 7,176,800 362,000 | 80,600 231,500 14,230,000

4 5,819,000} 315,000 | 129,000 | 184,000 (11,540,000
.| 3,895,700 161,000 | €8,000 |125.700 | 7,727,000
.| 1,567,500 85,000 | 31,400 52,250 | 3,109,000
veenss| 2,307,200 158,000 41,700 74,430 | 4,576,000

. ceeened 1,262,500 62,300 | 29,700 40,730 | 2,504,000

S N PPN 885,200 48,400 | 15,800 29,510 | 1,756,000

water year 1947-48 .....cceecccennnaieses.| 30,194,500 362,000 15,800 82,500 59,880,000

Peak discharge (base, lsoiooo sec.—ft.g‘- Mar. 4 (10 a.m. to 2 p.m.) 230,000 sec.-ft.; Mar. 28
(2 %0 ¥ a.m. 3 Bec.-ft.; May to 8 a.m.) 161,000 sec.-ft.; July 27 (10 a.m.i 164,000 sec.-

ft.




LEECH LAKE RIVER BASIN 143
Leech Lake Reservoir at Federal Dam, Minn.

Location.- Water-stage recorder, lat. 47°12'23", long. 94°18'31", in lot 2, sec. 14, T.
TITN., R. 29 W., .at head of Leech Lake River on Waboose Bay, 5 miles southwest of
town oé‘ Federal Dam. Datum of gage is 1,293.23 feet above mean sea level, adjustment
of 1912.

Drainage area.- 1,163 square miles.

Records available.- October 1941 to September 1948; March 1884 to September 1941 in files
TSt Faul office of Corps of Engineers.

Extremes.- Magimtém gage height observed during year, 2.52 feet May 20; minimum obs3rved,
. eet Sept. 30.
1941-48: Maximum gage height observed, 3.90 feet Aug. 19, Sept. 19, 1944; minimum
observed, 1.33 feet Feb. 29, 1944.
. Ma)g%“‘i‘ gage helght observed, 5.18 feet June 30, 1916; minimum cbserved, -1.18 feet
ov. , 1934,

Remarks.- Reserveir is formed by natural lake controlled by concrete and timber dam;
StoTage began in 1884; original timber structure completed in 1884, replaced by present
dam in 1902. Capacity, 689,780 acre-feet between gage heights 0.00 foot, minimim allow-
able stage, and 5.24 feet, maximum operating stage. Dead storage, 53,550 acre-feet.
Normal operating cagacity, 356,580 acre-feet between gage heights 0.00 foot and 3.00
feet, maximum normal operating stage. Water is used to benefit navigation belov Minn-
eapolis. Gage read at 10-day intervals.

Cooperation.- Records furnished by Corps of Engineers in terms of second-foot-days and
converted to acre-feet by Geological Survey.

Monthly gage height and contents, water year October 1947 to September 1948

t
Date Gage helght Contents O n Sontente
feet) (acre-feet) (acre-feet)
' 1.94 276,120 -

el.78 255,890 -20,230

1.72 248,310 -7,580

1.72 248,310 [e]

1.70 245,770 -2,540

el.65 239,440 -6,330

1.52 223,020 ~16,420

2.43 338,060 +115,040

2.46 341,850 +3,790

~2.30 321,640 -20,210

e2.00 283,700 ~37,940

l.84 263,480 ~20,220

1.46 215,440 ~48,040

Water year 1947-48... - - ~60,680 *

e Computed from headwater gage readinks.



144 LEECH [LAKE RIVER BASIN
Leech Lake River at Federal Dam, Minn.

Location.- Recording headwater gage and staff tallwater gage, lat. 47°14'45", long.

—9Z°I3T12", in sec. 29, T. 144 N., R. 28 W., at dam on Leech Lake River at town of
Federal Dam, 2 miles downstream from natural outlet of Leech Lake. Datum of gages is
1,293.23 feet above mean sea level, adjustment of 1912. Prior to July 3, staff head-
water gage at same site.

Drainage area.- 1,163 square miles.

Records available.- May to November 1929; October 1941 to September 1948, April 1884 to
September 1941 in files of St. Paul office of Corps of Engineers.

Extremes.- Maximum daily discharge during year, 646 second-feet June 7; minimum daily, 25
~ second-feet Apr. 28.
1941-48: Maximum daily discharge, 1,254 second-feet Feb. 1, 1945; minimum daily,
3 second-feet Apr. 28, 1942,
Maximum discharge observed, 1,530 second-feet in July 1904.

Remarks.- Discharge computed on basis of modified weir formula, the head being obtained
Trom twice-daily readings on tailwater gage and mean gage height from recording head-
water gage. Flow completely regulated by Leech Lake Reservoir {see preceding page).

Cooperation.- Records furnished by Corps of Engineers.

Dischsrge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June Julw Avg. Sept.
1 401 347 347 354 505 572 523 41 500 504 420| . sa82
2 386 347 340 354 470 524 393 41 500 S04 381 560
3 401 340 347 354 486 536 50 52 430 504 351 566
4 428 347 347 354 s12 523 53 67 614 513 336 560
1 422 373 361 340 s27 502 67 62 607 513 345 ss52
6 415 361 347 354 535 495 72 56 622 465 345 5§52
T 415 316 347 340 slz 505 53 54 646 438 338 356
8 401 380 347 340 512 523 75 52 6e2 47) 330 324
4 387 420 347 354 512 S082, 78 46 580 471 294 324

494 47 49 578 453 366 331
506 59 59 545 453 381 312
502 3 59 862 453 351 300
506 73 31 545 360 345 ees
506 44 59 $16 471 345 264
494 54 92 458 444 351 278
506 6 54 489 462 360 300
494 37 42 518 619 375 314
487 47 34 501 444 351 300
506 56 197 518 453 345 300
506 73 207 484 396 321 260
506 40 200 485 375 336 288
506 43 200 513 375 330 308
502 43 182 528 396 315 114
502 65 188 618 390 504 112
480 85 194 564 414 513 114
506 61 307 546 471 528 108
369 85 346 546 429 537 110
506 25 501 546 390 585 108
516 37 481 582 366 546 105
494 40 474 546 504 546 108
506 - 50 - 453 519 -
Change 1in Adjusted for change in
reservoir reservolr contents+t
contents
Minimum| Mean |(equivalent Mean Per square| Runoff in
second-feet) nile inches
296 286 -329 57 0.049 0.06
299 346 =127 219 .188 .21
336 345 ) 345 .287 34
140] 425 ~73.3 352 .303 4.10
Tsas| s | a1 |7 s T o .51
363| 514 =110 404 347 37
369 503 -267 236 .203 .23
25 82.9 +1,933 2,016 1.73 1.93
31} 158 +62 +190 .
430 544 =340 204 +175 .20
360| 447 =617 -170 -.146 -.17
294| 395 -329 66 .057 .07
105| . 303 -807 | ~504 -.433 -.48
Water year 1947-48 .. 133,501 646] .« 25| 365 -84 281 242 3.29

t Negative figures indicate that evaporation and seepage from reservolr exceeded inflow.



SANDY RIVER BASIN 145
Sandy Lake Reservoir at Libby, Minn.

Pocation.- Float gage, lat. 46°46'40", long. 93°19'20", in sec. 36, T. 50 N., R. 24 W., at
&t L1bby, 1 mile upstream from dam on Sandy River, 2 mlles upstream from mouth, and 14
miles north of McGregor. Datum of gage is 1,207.71 feet above mean sea level, adjust-
ment of 1912.

Drainage area.- 421 square miles.
ZraZnage arca.

Records available.- October 1941 to September 1948; August 1895 to September 1941 in
S 0 . Paul offlce of Corps of Engineers.

Extremes.- Maximum gage height observed during year, 13.76 feet Apr. 30; minimum olserved,
. eet Mar. 16, 17.
1941-48: Maximum gage height observed, 14.26 feet June 14, 1944; minimum observed,
5.27 feet Feb. 29, 1944.
19zMaxlmum gage helight known, 15.05 feet July 13, 1897; minimum, 0.65 foot Jan. 20,
1.

Remarks.- Reservoir is formed by natural lake controlled by concrete dam. Storage began
Tn 1893; original timber crib dam completed in 1895, replaced by present structire in
1911. Capacitg, 37,540 acre-feet bztween gage helghts 7.00 feet, minimum alloweble
stage, and 11.0 feet, maximum operating stage. Dead storage, 34,960 acre-feet. Water
1s used to benefit navigation below Minneapolis. Gage read at 10-day intervals.

Cooperation.- Records furnished by Corps of Engineers, in terms of second-foot-days and
converted to acre-fect by Geological Survey.

Monthly gage height and contents, water year October 1947 ta September 1948

ch
Date Gage height Contents ?2531%2 ;g:g;nts
feet) {acre-feet) (acre-reet)
Sept. 9.38 56,110 -
Oct. 2 9.34 55,740 -370
Nov. 8.30 46,100 -9,640
Dec. 8.10 44,310 -1,790
Calendar year 1947 - - 14,720
Jan 8.03 44,230 -80
Feb 7.28 37,290 -6,940
Mar. 7.01 35,020 -2,260
Apr 13.76 105,080 +70,050
May 8.86 51,210 -53,870
June 9.01 52,600 +1,390
July 9.06 53,080 +480
Aug. 8.91 51,670 -1,410
Sept. 7.30 37,450 -14,220
Water year 1947-48.,. - - -18,660




146 SANDY RIVER BASIN
Sandy River at Sandy Lake Dam, at Libby, Minn.

Location.- Staff ‘gages, lat. 46°47'18", long. 93°19106", in sec. 25, T. 50 N., R. 24 W.,
Tn heéadwater and tailwater of dam at outlet of Sandy lLake, a quarter of a mile north
of Libby and 1.4 miles above mouth. Datum of gages is 1,207.71 feet above mean sea
level, adjustment of 1912.

Drainage area.- 421'square miles.

Records available.- July 1893 to September 1816, October 1941 to September 1948, August
1895 tG September 1941 in files of St. Paul office of Corps of 0EDS .

Average discharge.- 27 years (1896-1916, 1941-48), 222 second-feet (unadjusted).

Extremes.- Iéla.ximum daily disc. arge during year, 1,439 second-feet May 18; no flow

oV, 5-15.
1893-1916, 1941-47; .Maximum discharge.observed, 3,738 second-feet July 12, 1897;
no flow at times. '

Remarks. - Discharge computed on basis of head over dam using modified weir formula, the
— head being obtalned from twice-dally readings on headwater and tallwater gages. Flow
completely regulated by Sandy Lake. Reservolr (see preceding page).

Cooperation.- Record furnished by Corps of Engineers.

Discharge, in second-feet, water year October 1947 to September 1948

Oot. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 14 14 315! 36 136 128 160 1,248 50 5 5 5
2 14 14 315 36 134 128 160| 1,322 5| 5 5 S
3 14 10 176 36 135 129 155( 1,354 5 5 &0 5
4 14 5 36 36 136 131 179f 1,354 5 5 110 5
5 14 [] 36 36 135 134 305| 1,334 5 5 110 S
6 14 [¢) 36 36 134 134 430] 1,300 5 5 110 95
T 14 (o] 36 37 134 132 359 1,222 5 5 110 197
8 14 o] 36 37 131 132 5 1,189 5 ] 136 305
9 14 [+] 34 37 131 132 5| 1,080 5 5 136 305
10 14 0| 34 37 131 131 5| 1,075 5 S 136 305
11 14 o 34 37 130 131 5| 1,065 5 5 131
12 14 o 34 36 129 131 5 1,013 5 5 136 311
13 14 o 33 37 128 130 5 983 s 5 136 306
14 14 0 34 37 l2s 129 5| 1,017 5 5 102 306
15 14 [ 34 36 128 5 1,094 5 5 5 306
16 14 9 35 36 127 5 71 1,280 5 5 5 308
27 14 370, 38 35 139 5 72 1,399 5 5 5 301
16 14 760 36 34 138 5 179 1,439 5 S 5 296
19 14 760 35 34 134 s 343| 1,426 5 5 5 296
20 14 625 35 33 136 62 633 1,380 5 s 5 301
21 14 310 36 33 135 61 1,080| 1,320 5 5 5 296
22 14 300 36 34 133 81 1,016 1,265 5 5 5 296
23 14 305 36 34 133 61 1,034] 1,220 s 5 5 296
14 305 36 35 133 63 1,042 1,185 5 3 5 291
26 14 310 35 34 133 62 1,016/ 1,160 5 5 5 158
26 14 310 35 34 133 101 1,023 1,115 5 5 5 17
27 14 300 36 34 133 125 1,009 1,070 5 5 5 16
28 14 305 36 34 130 130| 1,065 685 5 9 5 10
29 14 305 36 58 130 135 1,120 355 5 5 5 10
30 14. 315 36 131 - 1351 1,175 275 5 5 5 10
3 14 - 36 137 - 160 - 150 - 5 5 -
Change in Adjusted for change in
Month Observerd reservolir resavvoir contentst
on: t ~
Second- F-r are| Runoff in
foot-days| Maximum |Ninimum) MNean g:‘g‘;ﬁxs_‘}::t; Nezn mile inohes
October. . . 0.018
November. Cane

December...............
’ Calendar year 1947 ..

JABVATY ... viiiuiia.
February.

. 1,508 136 48.6 -22.9
September.............. 5,661 311 189 -239 -50

Water year 1947-48 .. 71,514 1,439 ol 185 -28.7 169

't Negative figures indicate that evapcratlion and seepage from reservoir exceed:d inflow.



MUD RIVER BASIN 147

Bay Lake near Bennettville, Minn.

Location.- Staff gage, lat. 46°24!'20", long. 93°49'50", in sec. 1, T. 45 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 River chain of lakes and 1s located between
Crooked and Long Lakes. .

Records available.- April 1937 to September 1948 (fragmentary).

Temes . - -48: Maximum gage helght observed, 3.00 feet June 28, 1943; minimum ob-

~served, 1,06 feet Mar. 10, 1938,

Remarks.- Lake level artificially regulated by type "C" dam (identification number 10-1),
WItH two 5-foot bays permitting a 2-foot control by stop logs. Datum of gage is at
top of concrete sill of dam.

Gage height, in feet, 1947-48

Oct. 29 1.30 Jan. 29 1.60 Apr. 29 2.42 July 31 l.68
Nov. 29 1.50 Feb, 18 1.58 May 29 1.88 Aug. 28 1.92
Dec. 22 1.54 Mar. 27 1.78 June 30 1.70 Sept.25 1.59

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



148 PINE RIVER BASIN
Pine River at Pine River Dam, at Cross Lake, Minn.

Location.- Staff gages, lat. 46°40113", long. 94°08!'48", 1n headwater ard tallwater of
—FIfie Kiver Dam at village of Cross Lake. Datum of gages is 1.219.20,!901: above mean
séa level,.unadjusted. s

‘Drainage area.- 562 square miles. )
Records: available.~ January 1895 to September 1916, May to November 1929, and Octeber 1941
E—Sg Eepiﬁ_ﬁm er 1948; April 1886 to September 1941 in files of St. Paul offigce of Corps

of Engineers. :

Aver discharge.~ 33 ysars (1886-87, 1888-93, 1896-1916, 1941-‘48), 267 second-feet
N “(EunaE asua'ra')‘e 2 '

Extremes.- Maximum daily discharge during year, 1,128 second-feet Apr. 28-30; minimum
£} g, 10 second-feet Apr. 16-20. ' .
1895-1916, 1929, 1941-48: Maximum daily discharge, 2,246 second-feét in June 1896
ggga not include flow bypassing dam through crevasses; no ‘flow June 8-15, 17, 19, 20,

Remarks.- Discharge computed onr basis of modified weir formula, the head being obtained
om twlcé-daily readings on headwater and tallwater gages., Flow cormvletely regulated.
by Pine River Reservoir (see preceding page).

Cooperation.- Records furnished by Corbs of Engineers.

Discharge, in'seoond-feet, water year Ooctober 1847 to September 1948

Dayl Oct. Kov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 81 123 119 118 229 285 415 1,125 87 70 77 65
2 81 123 11g8 118 264 295 415) 1,125 97 70 78] - 85
3 79 123 118 118 2398 316 415 1,125 98 70 1145 64
4 84 123 118 119 238 353 415 1,125 101 71 394 83
& 84 123 118 118 298 353 297 1,125 }01 72 377 ez
[ 84 123 118 119 298 353 531 1,120 103 72 371 62
7 81 123 118 119 288 353 118 1,116 104 70 380 63
s 8. 123 119 119 2388 353 120 1,111 72 349 174
4 8. 123 119 119 297 353 120 1,107 106 73 337 396

10 84 123 118 118 297 352 120f 1,102 108} 73 343 396

11 84 123 118 118 2! 352 120{ 1,105 108 73 352 594

12 97 123 119 118 298 395 120f 1,084 108 75 340 394

13 77 123 119 119 298 425 40 1,080 83 75 334 3935

14 77 123 119 119 286 431 40| 1,075 57 5 324 582

16 76 123 119 118 236 431 40 1,074 57 751, 318 392

16 75 123 119 118 296 430 10 121,070 57 75 321 391

17 75 123 118 118 298 430 10 1,060 87 78 315 390
18 77 244 119 119 298 430 10 1,044 57 75 309 390
19 17 481 118 123 298 430 10 865 58 75 301 389

20 ki 480 119 218 2 423 10 865 38 75 289 388

21 75 479 119 230 295 428 50 866 57 T2 223 388

22 75 479 119 230 285 424 50 862 89 T4 125 387

23 71 478 118 230 2s5 416 604 860 63 74 124 387

75 385 118 230 295 415 807 858 85 74 125 387

25 8z 119 119 230 295 415 908 856 €5 75 103 586

26 82 119 118 230 295 415 811 93 66 77 60 385

b-44 86 118 118 229 29§ 415 1,008 95 67 77 61 384
28 82 119 119 229 285 415 1,128 95 €8 78 65 383

29 97 118 119 229 295 415 1,128 95 69 78 €8 383
30 123 119 119 229 - 415 1,128 97 70 76 €5 382
31 123 - 119 229 - 418 - 97 - 7 64 -

PRSP ST A ——

hange djusted for change

Observed reservolir - in reservoir contents
Month Second- ivalent Per square| Runoff in

= equivalen!
foot~days| Meximun Minimm| Mean gezmd-feeth Hean m’i‘ie inches

2,583 _ 123 71 83 +13.2 96 0.171 0.20
5,832 481 119 194 -26.9 167 .297 <33
3,689 119 119 119 +34.8 154 274 . .32
106,618 846 71 2g2 -16.1 276 491 6.66
5,008 230 119 161 -13.3 148 .263 30
8,489 298}l 229 293 -87.5 195 347 37
12,146 431} 295 392 -120 272 484 56
10,721 1,128 10 357 +548 800 1.60 1.78
26,387 1,125 93 851 ~375 476 .847 .98
2,370 108 57 79 +131 210 374 .42
o 2,230 77 70 74 +70.1 144 .256 30

Augugt... .. 7,113 394 60 229 -96.8 132 .235 .27

September.............. 9,176 396 62 306 -242 &4 .114 .13
Water year 1947-48 . 95,802 1,128 10 262 -15.7 246 .438 5.97

t Change 1in contents of Pine River Reservoir.



INE RIVER BASIN 149
Pelican Lake diversion near Pequot Lakes, Minn..

Location.~ Staff e, lat. 46°37!, long. 94°11', in secs. 3 and 10, T, 136 N., R. 28 W.,
ocman Onu'tmene ofg?lsam at outlet of Long Lake (inlet of Pelican Lskef, 6 miles east of
town of Pequot Lakes.

Records available.- April 1938 to September 1948 (fragmentary).

Extremes.- 1938-48: Maximum gage height observed, 3.88 feet June 17, 1944; miniwum ob-
Berved, 1,30 feet Mar. 18, 1943.

Remarks.- Level of Long Lake artificially regulated by dam (identification numbe» 10-43)
“permitting a 3.5-foot control. Datum of gage is at top of apron of dam.

Gage height, in feet, 1947-48
Qoct. 30 2.72 Apr. 29 3.84 July 31 3.46
Nov. 8 2.70 May 29 3.50 Aug. 31 3.56
Apr. 8 3.32 June 29 3.46 Sept.30 3.38

Note. - Re;dinge other than those shown gbove were
ade.

m

RABBIT RIVER BASIN
Rabblt River near Crosby, Minn.

Location.- Water-stage recorder, lat. 46°31', long, 93°57:30", in NEf sec. 35, T. 47 N.,
R. 29 W., a third of a mile downstream from Clinker Lake control dam, and 2 riles
'{S‘{Eh of Crosby. Datum of gage is 1,190.00 feet above mean sea level, adJustment of

Records available.- August 1945 to September 1948,

Extremes.- Maximum discharge during year, 11 second-feet Apr. 10, 11 (gage helgtt, 5.59
eet]; no flow on man‘a{ ays. .
1945-48: Maximum discharge, 94 second-feet June 27, 1946 (gage height, 7.54 feet),
from rating curve extended above 30 second-feet (release from log Jam); no flow on man;
days in 1947 and 1948.

Remarks.- Records good except those for periocds of ice effect, backwater from acuatic
vegetation, or shifting control, which are fair, and those for pericds of no gage-
helght record, which are poor.

Revisions.- Revised figures of discharge for the water year 1947, superseding ttose pub-
“TTI8hed in Water-Supply Paper 1085, are given herewith.

Discharge, in second-feet, 1548-48

194647
Day Oot Nov. Dec. Jan, Feb Mar. Apr. May June July Aug. Sept.
1 4.0 12 5.2 4.4 4.4 3.4 3.6 20 18| hii hl.g 0.5
2 4.0 12 *5.0 4.4 4.4 3.4 4.0 22 i5] all al.§
3 4.0 12 5.0 4.4 4.2 3.4 4.4 22 15| hll al.l 4
4 4.0 12 5.9 4.4 4.2 3.6 4.8 21 i8] f11 k.8 4
] 12 11 5.0 44 4.2 3.8 8.0 21 17| al0 8.6 .4
[] 18 11 s.0 4.4 4.2 3.8 12 21 18| alo r.4 .4
T 17 11 5.0 4.4 4.0 3.8 12 2r 220 ho.4 €.3 4
s 18 11 5.0 4.4 4.0 3.8 1 21 aze| -a8.5 r.2 4
9 18 11 5.8 4.8 4.0 3.8 12 19 az2| 7.8 g.2 4
10 18 11 5.5 4.8 4.0 3.8 13 19 a23 7.0 5.2 .5
11 16 10 5.8 4.8 3.8 3.6 15 18 £238| £6.6 r.2 4
12 18 9.8 5.5 4.8 3.8 3.8 17 18 22 6.6 F.2 .3
13 18 9.8 5.5 4.8 3.8 3.8 18 17 21 6.1 r.7 .3
14 18 9.8 5.0 *4.8 3.8 3.8 18 17 21 8.1 £.8 .3
15 18 8.8 5.0 4.8 3.8 3.8 15 17 21 5.9 k.8 .2
16 15 8.8 5.0 4.8 3.5 3.4 15 18 20 5.7 £.7 f.2
17 14 8.0 5.0 4.8 3.5 3.4 15 i8 20 5.5 2.7 1
18 14 7.5 5.0 4.8| *3.4 3.4 15 18 19 5.2 r.6 .1
19 14 7.0 5.0 4.8 3.4 3.4 15 18 £19 5.0 £.5 .1
20 114 7.0 5.0 4.8 3.4) *3.4) 124 17 8| as.0 5.5 .2
21 13 7.0 5.0 4.8 3.4 3.4 14 17 17 h5.0 r.4 .2
22 13 7.0 5.0 4.8 3.4 3.4 15 17 17 a5.0 b2 .2
23 13 7.0 5.0 4.6 3.4 3.4 16 17 16 5.0 8.3 .2
24 12 8.5 5.0 4.6 3.4 3.8 17 17 16 a4.5 £.5 .1
28 11 6.0 5.0 4.8 3.4 3.8 18 16 16 4.0 .5 .1
26 1 6.0 4.8 4.6 3.4 3.8 17 16 15 4.0 .5 1
2ri 1 5.5 4.8 4.8 3.6 3.6 18 16 15| a3.6 .6 .1
28| 11 5.5 4.8 4.6 3.6 3.3 i8 16 14| a3.3 .7 .2
29 11 5.5 4.6 4.4 - 3.3 18 16 al3|{ a2.9 .6 .2
30 12 5.5 4.8 4.4 - 5.3 18 15 alz a2.5 .5 .2
3| 12 - 4.6 4.4 - 3.3 - 15 - a2.2 .5 -

* Winter discharge measurement made on this day.

a No gage-helght record; discharge interpolated.

‘f Computed on basis of partly estimated gage height.

h Computed from staff gage reading.

Note.- Stage-discharge relation :%t'ected by ice Nov. 18 to Apr. 10. Backwater from aquatic vege-
tation Oct. 1-9. Shifting-control method used Apr. 11 to Sept. 30.

911165 O - 50 - 11



150 RABBIT RIVER BASIN

Discharge, in second-feet, of Rabbit River near Crosby, Minn., 1946-48--Con%inued

1947-48

Oot. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.2 a0.2 0.4 a0.2 0.1 *0,1 0.9 0.8 0 0.1 0.2 0.2
2 .2 a.2 .4 a.2 .1 .1 .7 .5 [ .1 .2 .1
3 .2 a.2 .4 a.2 .1 .1 .6 4 [ .1 .1 .1
4 .2 a.2 .4 a.2 a.l .1 1.0 4 0 .1 .1 .1
] .2 h.2 .4 a.2 a.1 .1 1.8 .3 ] .1 .1 ]
[ .2 a.2 4 a.2 .1 .1 2.4 .3 [ ] .1 [
7 .2 .1 .4 h.2 .1 .1 2.7 .2 0 o .1 [+
8 .2 .2 a.4 .2 .1 a.l 4.8 .2 0 [4 .1 0
9 .2 .2 a.3 .2 .1 a.l 4.6 .1 0 [ .1 0
10 .3 .2 .3 .2 .1 a.l 6.1 .1 0 o .4 [
1 .5 a.l .3 .2 .1 a.l 11 .1 0 [+ .2 [
12 .2 .1 .3 .2 .1 a.2 *3.8 .1 4 .1 .1 0
13 .2 a.l a.3 .2 .1 .8 7.3 0 0 .1 .1 0
1e .2 a.l a.3 .2 .1 .8 6.3 3} 0 .1 .1 [
15 .2 a.l *h.3 .1 2 1.2 a.4 .1 3} -1 .1 0
16 .2 a.l a.3 .1 .1 hl.8 hé.4 .1 [ .1 1.1 0
17 .2 a.l h.3 .1 .1 al.8 2.7 .1 [ .2 .8 0
18 .2 a.l a.3 a.l .1 h2.0 .9 .1 0 .2 .6 [+
19 .2 h.l a.3 a.l .1 2.8 1.0 0 0 .2 .3 0
20 .2 a.3 a.3 *h,1 2 3.2 1.6 3} 0 .2 .6 0
21 .2 .5 a.2 a.l a.l 3.4 1.3 0 0 .3 .6 .1
22 .2 .8 a.2 a.l a.l 3.6 1.1 0 [ .2 4 .1
23 .2 .6 a.2 h.l a.1 a4.0 .9 [ .4 .2 .3 .1
24 .2 *f.5 h.2 .1 a.l h4.2 1.0 4 .8 W1 .2 .1
25 .2 £.4 a.2 .1 a.l at.s 1.4 3} .2 .5 .2 .1
26 .3 .4 a.2 .1 a.l a¢.8 1.5 0 .2 .3 .1 .1
x .2 4 a.2 .1 a.l h5.0 1.4 0 .2 .2 .3 .1
28 .2 .4 a.2 .1 a.l 3.3 1.2 [ .2 .3 1.2 .1
29 .2 .4 a.2 .1 a.l 2.4 1.0 [ .2 -9 .8 .1
30 .2 .4 a.2 L1 - 1.8 .7 [ .2 1.0 .8 .1
31 a.2 - h.2 .1 - *£1.1 - 4] - .5 .3 -

* Winter discharge measurement or estimate of flow made on this day.
a No gage-height record; discharge interpolated, or computed on basis of weathe~ records.
f Computed on basis of partly estimated gage height.
N h Computed from staff-gage reading.
Note. - Stage-discharge relation affected hy ice Nov. 21 to Mar. 22. Shifting-control used Oct. 1
to Nov. 12. Backwater from aquatic growth July 21 to Sept. 30.

Monthly discharge, in second-feet, 1946-48

Second- Per square| Runoff in
Month foot-days Maximum | Minimum Moan mile inches
Ootober 1946 ...vecvvvnenn.
November. .. .
Calendar year 1946 ............. » ] o
January 1947 142.4 4.8 4.4 4.59
February 104.8 4.4 3.4 3.74
March. . - 108.2 3.6 3.3 3.49
April - 407.8 18 3.6 13.6
Nay. . . 561 22 15 18.1
June. .. 538 23 12 17.9
July.... . 196.2 11 2.2 6.33
t . 18.1 1.8 .2 .58
September............cociiivinn 8.1 .5 1 .27
Water year 1946-47 ............. 2,851.9 23 .1 7.92
October 1947 ........ 8.5 .3 .2 .21
exbe 7.8 .8 .1 .26
9.0 .4 .2 .29
"T2,107.8 25 1 5.77
4.5 .2 .1 .15
2.9 .1 .1 .10
53.3 5.0 .1 .17
86.3 11 .6 2.88
3.7 .6 [ 12
2.2 .6 0 .07
6.3 1.0 o .20
10.5 1.2 .1 .34 -
1.5 .2 3} .05
Water year 1947-48 ............. 194.6 11 o .53




CROW WING RIVER BASIN 151
urow Wing River at Nimrod, Minn.

Location.- Wire-weight gage, lat. 46°39', long. 94°53', in sec. 32, T. 137 N., R. 33 W.,
on highway bridge,; half a mile north of Nimrod and 0.7 mlle upstream from Cat Filver.
Prior to Aug. 20, 1948, chaln gage at same site and datum.

Drainsge area.- 1,010 square miles. _
Records available.- April 1910 to September 1914, July 1930 to September 1948 (winter rec-
— orgs lncomplete prior to 1940).

Extremes.- Maximum discharge observed during year, 1,370 second-feet Apr. 7-9, 11; maximum
~""gage Height not determined; minimum daily discharge, 260 second-feet Feb. 4-8, 11-14,
21-2?; minimum gage height observed, 2.83 feet Nov. 14 (backwater from aquatic vegeta-
tion). ~
1910-14, 1930-48: Maximum discharge observed, 2,330 second-feet Apr. 7, 19213; min-
imum observed, 45 second-feet Aug. 7, 1936.

Remarks.- Records good except those for periods of ice effect, which are falr. ‘Gige read
once or twice daily. ,Flow regulated by several lakes.

Diachqt‘e, in second-feet, water year October 1947 to September 1948

Dayl Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 430 402 380 360 2so| =280 |  sso}' g9z 402 693 430 384
2 402 402 380 360 280 280 | #s550 992 375 662 430 364
3 402 402 380 360 280 280 600 992 348 862 430 354
4 375 430 400 360 260 280 650 922 516 602 407 354
[ 375 430 400 380 260 280 850 922 632 487 407 364
6 375 402 400 380 260 280 850 922 662 487 375 375
T 354 402 400 360 260 300 | .1,370 788 662 402 378 370
8 402 402 *200 360 260 300 | 1,370 788 862 375 40? 338
9 430 370 400 340 280 300 [ 1,370 788 632 348 407 327

10 430 359 400 340 280 300 | 1,290 756 602 338 40? 317

11 430 348 400 *340 280 300 | 1,370 724 573 338 430 301

430 343 400 320 260 | #300| 1,290 693 573 370 43) 306
430 322 400 320 260 300 | 1,290 662 5 375 40? 296

14 430 317 400 320 260 320 | 1,140 662 544 402 40? 296

15 402 333 400 320 280 340 | 1,140 854 516 402 40? 322

16 375 380 400 320 | *2so 340 | 1,060 756 487 402 373 322

17 430 380 380 320 280 340 693 487 402 375 298

18 430 3650 380 320 280 360 992 862 458 430 375 296

19 430 380 380 320 2e0 360 992 662 430 430 407 275

20 430 340 380 320 280 360 ) 1,060 662 487 402 375 301

21 430 340 380 320 260 420 992 632 516 402 375 327

22 430 340 380 0 260 460 992 802 756 375 375 348

23 402 340 360 300 260 460 992 602 992 375 375 327

24| 402 340 3680 300 260 #480 | 1,060 573 992 375 370 317

25 402 340 380 300 260 500 | 1,290 573 854 402 354 322

26 402 340 360 300 280 500 | 1,290 544 756 430 349 296

27 402 340 360 300 280 550 | 1,290 516 724 430 359 280

28 402 340 360 300 280 550 { 1,210 516 724 430 375 280

29 402 340 3680 300 280 550 | 1,060 487 693 430 370 270

30| __375 360 360 300 - 550 458 693 458 375 270

31 402 - 360 300 - 550 - 430 - 458 375 -

Por re
Nean mile
408 0,404
363 .359
383 __379_
Calendar ysar 1947 ..... . 181,001 1,900 250 496 |° .491
JanUAry........ ... .. . 300 326 .323

February . . . 260 70 -267

Maroh... 280 380 376

April... 550 1,058 1.05

JEPN 430 704 .697

June... 348 610 804

~:g.-£- 338 ;33 .gso

A .. . 348 8¢ .385

September........... 270 319 .316
Water year 1947-48 ............| 172,216 1,370 260 471 .466
Peak dis e (base, 500 Bec.-ft.).- Ap: (4 p.m.) 1,370 sec.-ft.; May 15 (4 p.m.) 9.¢ Tt

T.
utie P.m. 8eC.-1t.; June (4 p.m.) 1,080 sec.-ft.
#* YWinter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 16 to Apr. 6 (no gage-height recori Feb. 22
to Mar. 11, Mar. 13, Mar. 26 to Apr. 1, Apr. 3-5).



152 CROW WING RIVER BASIN
Gull Lake ReBervoir near Brainerd, Minn.

Location.- Staff gage, lat. 46°24148", long. 94°21'26", in pool of dam on Gull River,
n sec. 20, T. 134 N., R. 29 W. t outlet of Guil Lake a quarter of a mile upstream
from Gull Lake Dam and 8 miles northwest of Brainerd. Datnm of gage is 1,188.14 feet
above mean sea level, adjustment of 1912.

Drainage area.- 287 square miles.

Records avallable.- October 1941 to September 1948; May 1911 to September 1941 in files
ol St. Paul office of Corps of Engineers.

Extremes.- Maximum gage height observed during year, 6.37 feet Nov. 30, Dec. 10; minimum
T obsérved, 4.98 feet Mar. 22, 25.
1941-48:  Maximum gage helght observed, 7.20 feet June 3, 4, 1943; minimum observed,
4.03 feet Mar. 31, 1944.
Ma)z%murilggage height known, 7.30 feet June 30, 1914; minimum known, 3.00 feet
Mar

Remarks.- Reservoir is formed by natural lake controlled by concrete dam; storage began
Im 1912; dam completed in 1913. Capacity, 26,010 acre-feet between gage heights 5.0
feet, minimum allowable stage, and 7.00 feet, maximum allowable stage. Dead storage,
44,810 acre-feet. Water is used to benefit navigation below Minneapolis. Gage read
at 10-day intervals.

Cooperation.- Records furnished by Corps of Englneers in terms of second-fcot-days and
coriverted to acre-feet by Geological Survey.

Monthly gage height and contents, water year Octob 1947 to Sep 1948
Change in contints
Date %e height Contents during mont
feet) (acre-feet) (acre-feet)
5.97 57,360 -
6.13 59,460 +2,100
6.37 62,580 +3,120
N 59,460_ | _ __-3,120 _ _
- - T L
5.76 54,640 -4,820
5.27 48,320 -6,320
5.12 46,370 -1,950
6.20 60,360 +13,990
5.26 48,180 -12,180
5.62 52,840 +4,660
5.98 57,500 +4,660
5.92 56,710 =7
5.58 52,320 ~4,390
Water year 1947-48....... - - -5,040
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Guil River at Gull Lake Dam, near Brainerd, Minn,

Iocation.~- Staff gages, lat. 46°24140", long. 94°21!'12", in sec. 20, T. 134 N., F'. 29 W.
In headwater and tallwater of dam at outlet of Gull Lake, 8 miles northwest of
Brainerd. Datum of gages is 1,188.14 feet above mean sea level, adjustment of 1912.

Drainage area.- 287 square miles.

Records available.-'May to November 1929, October }941 to September 1948; September 1911
~Tto Saptember 1941 in files of St. Paul office ol Corps of Engineers.

Extremes.- Maximum dal idlscharge during year, 630 second-feet Apr. 27, 28; minimum -
~—daily, 12 second feet, Aug. 15 to Sept. 9.
1929, 1941-48: Maximum dally discharge, 1,080 second-feet June 4, 1943; minimum
daily, 3 second-feet Oct. 21 to Nov.' 7, Nov. 10, 1943.
Maximum dally discharge known, 1,123 second-feet May 15, 1938.
Remarks.- Discharge computed at dam on basis of modified weir formulas, the head being
~—obtalned from twice-daily readings.on headwater and taflwater gages. Flow completely
regulated. by Gull Lakeé Reservoir (see preceding page) ’

Cooperation.- Record furnished by Corps of Engineers.

‘Discharge, in second-feet, water year Ootober 1947 to -September 1948

D Opt. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 15 15 13 117 181 180 153 595 13 15 27 lt
2 15 15 26 115 178 178 183 877 13 as 27 bt
3 15 15 59 114 175 175 154 575 13 13 27 iz
4 15 15 56 111 173 174 159 567 13 13 27 iz
[ 15 15 127 111 170 189 205 550 13 13 214 1z
6 15 15 127 136 167 168 213 678 13 13 237 2
7 15 15 125 136 164 168 230 550 18 13 2
6 15 15 125 135 18l 189 247 540 13 e ' ‘i
15 15 123 134 158 166 260 520 13 13 | 2\ 1
10 15 15 121 152 156 163 287 510 ‘3 13 2N 108
11 15 15 120 132 T lee 283 490 13 3 g 102
12 15 15 18 132 181 158 295 480 13 13 2%7 98
13 15 15 118 181 178 156 308 470 13 13 N
15 15 17 128 175 153 310 404 13 13 277 96
15 1s 15 117 127 172 151 317 281 13 13 12 94
16 15 15 116 125 169 149 321 247 13 13 o4
17 15 15 115 123 166 147 321 230 13 .13 12 93
18 15 15 113 121 163 146 521 €26 13
19 a5 15 112 120 181 144 329 224 13 13 09
20 15 15 110 119 189 144 543 224 13 13 12 88
21 15 15 110 117 156 144 353 222 13 13 12 81
22 15 15 109 115 153 143 360 217 13 13 12 I3
25 15 15 131 113 150 141 365 211 13 13 12 [1]
15 15 130 112 150 139 375 206 13 13 12 83
25 15 15 127 112 170 109 391 110 13 13 12 86
26 15 15 126 110 169 111 410 13 13 13 12 84
15 15 125 108 169 116 £30 13 13 27 12
28 15 15 123 107 176 120 630 13 27 12 94
15 15 122 138 183 123 606 13 13 27 12, 90
30 15 15 119 138 - 128 600 15 13 27 12 89
31 15 - 117 184 - 153 - 13 - 27 12 -
Change in AdJusted for change '
Month Observed reservoir in reservoir contents ¢
Second- Per squarc|Runoff in
foot-daye| Naximun |Minimum) Mean ,‘.:8:},3’:}32&; Metn wile inches '
S — a
00tODEL. .« iwiirniininns 465 15 0.171 0.20
November........ 450 15 . 238 .26
*Decémber.......... 5,402 131 208 .24
Calendar year 1947 .| 51,708 852 474 6.38
3,853 184 .160 .16
B ,870 183 202 .
4,644 180 ohll 47
9,906 630 1.97 2.20
8,882 595 422 «49
390 13 + 317 .58
July... ‘e 473 27 L3817 .57
August........ .. 3,117 297 V307 .33
September, .. .iiviiiilt 2,044 105 - 021 -.02
Water year 1947-48 ..| 45,496 630 . 380 5.31

+ Changs in contents Gull Lake Reeervoir.
$ Negative figures indicate that evaporation and seepage from renmoir“q‘meeded inflow
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CROW WING RIVER BASIN
Hubert Lake at Lake Hubert, Minn.

Location.- Staff gage, lat. 46°30'00", long, 94°151'30", in sec. 19, T. 135 N., R. 28 W.
at boat landing at Lake Hubert Statzionr.lg Dotum of gage 1s 1,196.20 feet above meSn ’
sea level, adJustment of 1912,

Reche‘g:savauable.- Sﬁpti;lbel‘ 1943hto gte;ptgmber 3948 éfragmentary), discontinued.

EXT. .- 1943-28: Maximum e he , 2. ; -
Eoreed. 095 foot Nl 10,g§§47. ight observed, 2.54 feet July 12, 1944; minimum ob
Remarks.- Lake level artificlally regulated by type "C" dam (identification number 10-6),

W 8ix 5-foot bays permitting a 2-foot control by stop logs.

Gage height, in feet, 1947-48

Oct. 31 1.03 July 1 1.80 Aug. 30 1.80
Nov. 10 .95 30 1.78 Sept.29 1.59

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

SAUK RIVER BASIN
:
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 s 1,034.95 feet above mean sea level, adjustment of 13812.

Drainage area.- 925 square miles,

Reécords avallable.- July 1909 to December 1913, May 1929 to September 1948.

Average dlscharge.- 18 years (1909-12, 1930-31, 1934-48), 214 second-feet.

Extremes.- Maximum discharge during year, 1,900 second-feet Mar. 30;.maximum gage height,

~09 Teet Mar. 29 {backwater from ices; minimum daily, 36 second-feet De:. 29 to Jan. 5,
Jan. 13-23; minimum gage height, 0.55 foot (backwater from ice).
1909-13; 1929-48: Maximum daily discharge, 4,540 second-feet Apr. 5, 1943; minimum,
0.2 second-foot Nov. 22, 1936.

Remarks.- Records good excépt those for periods of ice effect, which are falr, and those
Tor Period of no gage-height record, which are poor. Flow regulated by power plants
and reservoirs above station.

Discharge, in second-feet, water year October 1947 to September 1948

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Ang. Sept.
1 47 55 44 36 65 1,800 355 114 84 78 74
2 47 58 44 38 60 1,700 368 112 77 74 71
3 47 62 44 38 60 1,700 409 108 77 71 70
4 46 85 44 36 1,600 438 110 74 70 69
5 45 67 44 36 40 80 1,500 45 97 71 68 67
6 45 66 46 38 [ 1,470 450 94 68 68 67
T 45 65 44 38 1,410 454 97 66 69 67
8 47 60 44 38 1,380 440 98 65 66 66
9 47 60 #42 38 55 | 1,260 427 89 65 72 68

10 47 60 40 38 1,170 422 86 64 105 67
11 49 55 40 38 *55 1,170 427 B4 63 116 87
51 55 40 38 42 1,080 422 84 59 128 66
13 48 55 40 *36 1,020 414 79 57 128 65
14 48 55 42 36 55 990 396 78 58 118 66
15 49 55 40 36 44 930 400 78 58 114 66
16 50 55 40 36 880 391 77 58 108 67
17 49 55 40 36 *46 65 830 351 77 57 116 65
18 49 55 38 36 48 805 335 92 57 106 64
19 49 55 38 36 46 780 323 89 55 98 67
20 47 55 38 36 80 755 323 82 55 94 63
21 51 55 38 36 46 705 304 89 63 91 74
22 56 55 38 36 *100 298 287 91 62 88 67
23 56 50 38 36 48 140 287 262 102 62 82 67
24 6l 50 38 38 48 440 331 24 97 63 81 64
25 62 50 38 38 50 *750 343 122 95 98 81 64
26 56 50 38 38 55 950 343 118 92 79 78 63
27 54 48 38 60 | 1,100 351 118 97 81 77 61
28 57 48 38 65 | 1,400 339 114 92 82 76 62
23 56 46 36 40 65 | 1,500 335 112 92 84 75 62
30 56 44 36 - 1,700 331 112 89 86 72 62
31 55 - 36 ~ |*1,800 - 114 - 86 74 -
Second- Per re | Runoff im
Month foot-days Maximum | Minimum Mean mile
Ootober.....c.o.vvvniiiiinininn. 1,572 62 45
November. . 44
36
36
1,156 - 36
1,325 65 -
11,180 1,800 -
27,893 1,800 287
9,898 454 112
2,761 114 77
2,134 98 55
2,740 128 66 .
1,988 74 61 66.3 072 .08
Water year 1947-48 ............ 65,555 1,800 36 179 194 2.64

Peak dlscharge (base, 450 sec.-ft.).- Mar. 30 (7 to 8 p.m.) 1,900 sec.-ft.; May 5 (1 p.m,) 472
sec : B

"Hm'ter discharge measurement made on this day.
Note.- Stage-dilscharge relation affected by ice Nov. 7 to Apr., 5 (no gage-height record Jan., 27
to Feb. 16, Feb. 20-24, Mar. 4-10, 12-21, Apr. 5)



ELK RIVER BASIN 155
Elk River near Big Lake, Minn.

Location - Water-stage recorder and concrete control, lat. 45°20', long. 93°40!', in
7 W., at highway bridge 4 miles east of Big ke and 4 wiles
downstream from St. Francis Rlver.

Drainage area.- 615 square miles.
Records available.- April 1911 to September 1917, April 1931 to September 1948.
Average discharge. - 20 years (1911-;7, 1984-48), 239 second-feet.
Extr + Maximum diachar%e during year, 2,800 second-feet Mar. 30 (gase height, 7.05
H minimum daeily, 55 second-feet Feb. 9; minimum gage height, 0.88 foot July 17,
Sept 17, 18, 19 (backwater from aquatic vegetation).
1911- 17 1931-48: Maximum discharge, 5,100 second feet May 7, 1912 {gage height,
10 feet), t‘rom rating curve extended above 3,750 second-feet; minimum, 3.6 second-
feet July 31, 1934.
Remarks.- Records good except those for periods of ice effect, which are fair.

Revisions (water year).- W 895: 1939,

Discharge, in second-feet, water year October 1947 to September 1948

Oct. Rov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 88 114 70 75 60 1lo 2,080 275 100 ilo 9" 84
2 85 114 75 75 60 1lo 1,750 267 95 102 87 78
3 88 111 75 75 60 1lo 1,520 256 93 100 8~ 78
4 92 111 75 75 80 110 1,290 245 91 89 8" 17
-] los 121 75 80 80 1lo 1,130 2 104 77 73
6 101 120 80 80 60 1lo 975 2. 108 80 7= 75
7 92 110 80 80 80 110 846 220 108 75 7% 73
8 81 100 80 80 80 1lo 770 206 102 72 77 70
8 79 20 *80 80 55 1o0 6886 199 100 67 104 69
10 103 *90 80 80 60 100 823 192 91 67 189 70
108 85 80 80 80 *95 590 182 89 67 189 70
12 11 85 80 80 80 95 537 179 89 89 = 70
S 103 85 8O *75 60 90 500 175 a5 67 1Ie 69
14 80 80 75 60 90 477 172 84 668 izo 69
15 108 80 80 75 &0 85 443 179 80 86 izo 87
18 108 80 80 70 €0 100 413 182 77 64 13 66
17 I 80 80 70 €0 100 386 185 7% 684 e 83
18 127 75 15 70 *65 1lo 356 179 93 67 17 62
19 119 80 80 70 65 *120 329 168 118 72 T8 62
20 108 80 80 70 65 o 318 162 116 70 130 64
21 101 85 80 65 70 170 298 155 128 80 128 75
22 80 65 70 220 275 152 149 a4 126 82
23 94 80 80 65 75 280 275 143 178 80 120 78
24 108 75 80 85 80 *380 302 133 168 78 1 75
25 124 75 80 85 85 750 318 126 158 o4 104 73
26 131 5 80 60 90 | *1,200 318 120 185 118 100 72
27 127 70 75 60 95 | 1,280 318 118 149 108 98 69
26 124 70 75 60 100 | 1,800 314 113 143 108 89
29 121 70 75 80 110 | 2,440 302 110 133 102 95 70
30 118 70 75 60 - 2,800 290 108 120 102 85 67

3 114 - 78 65 - 2,500 - 104 - 9% 88 -

JOOUBTY .. ovvne i 2,205 80 60 7.1 .116 .13
February . . .ee 1,985 110 85 €8.4 .11 .12
Ma NN s 15,945 2,800 920 514 -836 .96
19,029 2,080 275 834 1.03 1.15

5,471 275 104 176 .286 .33

3,366 175 75 112 .l182 .20

2,572 il6 64 83.0 .135 .18

3,471 i99 75 112 .182 .21

2,137 84 62 71.2 .116 .13

Water year 1947-48 . 64,500 2,800 55 176 .286 3.90

Peak discharge [‘nase, 260 sec.-ﬂ;.[. Mar. 30 (1 p.m.) 2,800 sec.-ft.
er dlscharge measurémen e on this 4

ay .
Note.- Stage-discharge relation affected by ice Nov. 6 to Mar. 26.



158 CROW RIVER BASIN
North Fork Crow River near Regal, Minn.

Location.- Water-stage recorder, lat. 45°22'55", long. 94°47'40", in S% sec. 11, T. 122
Nci’ K. 33 W., 3 miles southeast of Regal. Prior to July 14, chain gage at same loca-
on,

Drainage area.- 215 square miles.
Records available.- July 1943 to September 1948.

Extremes.- Maximum discharge observed during year, 680 second-feet Mar. 26; meximum gage
3 observed. 5.31 feet Mar. 23 (backwater from ice); no flow on many days.
. 1943-48: Maximum discharge observed, 760 second-feet Apr, 11, 1947; maximum gege
?g&ghtlgggergfed 5.86 feet Mar. 14, 1946 (backwater from ice); no flow et times in
Flood of Apr. 15, 1947, renched a stage of 6.15 feet, dlscharge not ¢etermined.

Remarks. Records good except thi.se for periods of ice effect, backwater from aquatic
ation, or no gage-heighi record, which are fair. (}age read once or twice daily.

Discharge, in second-feet, water year October 1947 tc September 1843

Oot. t{ovA Deo. Jan. Feb, Mar. Apr, May June July Uu Sept.
1 3.1 5.4 »8,0 1.8 0 22980 120 11 18 5.8 4.
2 2.4 a8.0| 6.5 1.8 ° 220 alls| 120 17 5.2 3.8
3 2.2 8.2 a8.0 1.7 0 178 112 8.3 12 8.0 3.0
4 2,1 6.8 8.0/ al.8 o] 8178 12| 12 7.7 4d 2,7
1] az,2 £ 7.9 -5 +1.8 0 2178 81| als 28.8 3.8 2.4
-] 2.4 8.9 5.5 1.7 ] 178 84| all 5.8 3.6 3.0

7 2.7 =10 28.5 1.9 0 143 83 8.3 4ok Jhed 25

] s.1 8.0 8.0 2.0 0 127 73 7.7 5.8 5.2 39

9 2.9 a8.5 5.0 1.8 ol. 120 g8 7.7 3.8 25 18

10 2.4 5.6 4.2 1.7 0 IQS 856 7.0 as. 5 112 13

1 2.6 5.0 3.8 o] a130 7.7] a8.5 8 11
12 82,8 3.8 ol 8120 49 8.4 s.5 20 8.3
13 2.2\ .8 3.8|% al.2 0| ax20 4 5.8 7 21 8.8
14 2.4 . 8d.2 0 120 38 5.5 4 18 5.2
18 3.1 5.8 0 120 32 5,2 41 18 5,0
18 3.8 3.4 ] 112 a30 4.7 3.8, 4 hod
17 4.7 3.2 0 8 29 4.4 4.1 1% 4.1
16 aé.2 a8.5 3.0 a.8 0| alOs, 30 7.0 4.4 15 3.8
16 83,9 3.0 0 o5 32| 23 | 14 5.8
20 3.8 5.2 0 98 29| a28 s.5] 11 5.8

21 3.1 a3. ¢ a2 98 28 28 18 9.5 12

22 2.7 3.0 a.2 *40| 2100 28| 28 12 7.7 22

23 6.7 88.0 2.8 80 127 24| 3¢ 11 8.4 18

.10 2.4 0 140 156 23| 3¢ 8.9 65(. 13

28| alo0 2.8 o #2801 ald0 21 28 5.0 11

26 e8.0| 8.0 2.4 0 8801 8135 18| 27 38 4.4 10
27 8.4| a8.0 2.2 0 a830 18| a2¢ 21 3.8 9.5
28 T34 5.8| a2.2 0 830 135 17| 20 15 5.5 . 8.9
29 6.8 5.0 2.2 0 298 127 14| el8 11 5.2 8.3
30 7.0 8.5 2.0 o 349| al2e 3] 17 10 4.7 1.7
5 8.8 - 1.9 o 323 - 12 - 7.7 4.4 -
Per square | Runoff .in

Minimum Mean wile " | inches

2.1 ¢.29 o.020 |~ o.02

4.8 8.16 .08 .03

1.9 3.80 .018 .02

.8 . 285 3.80

_____ IR DI A

0 0041 008

0 0

0 502 .58

28 .63 .70

12 .226 .28

4.4 088 .08

3.8 . L0458 .08

3.3 N .08

2.4 048 .05

Water year 1647-48 ............ 10,888.1 880 0 139 1.88

aes .=ft.).- Mar, 26 (8130 a.m.) 680 860.-ft.
T Ei St i ans n%_m'Z'sLon this day.

s No gage-! hnig’\ record; discharge interpolated, or compited on basis of weather retords, discharge
Staso-disohanee Te3ation uffectod By 1oe Nov. 10 bo Mir. 25. Backwater f 1 &
- - rge relation affected by iae Nov. ° . Backwater frow aquatic vegeta-
ARy 56t Sept. 50 ‘




CROW RIVER BASIN 157

Crow River at Rockford, Minn,

Location,- Water-stage recorder, lat. 45°05'16", long. 98°44'00", in sec. 28, T, 119 N.,
. ., at Rockford, 1 mile downstream from confluence of North and South Forws,
Datum of gage is 898.65 feet above mean sea level, adJjustment of 1912,

Drainage area.- 2,520 square miles.
ecords available.- June 1909 to September 1917, April 1929 to September 1948,
vera, T&6.- 23 years (1909-17, 1980-31, 1934-48), 502 second-feet.

TEmes .- Max discharge durin ar, 7,190 second-feet Mar. 29 (gage height, 11.46
€et]; minimum, 81 second-feet §e;y::. 20 (gage height, 1.62 feet). ge 1an
1909-17, 1929-43: Maximum discharge observed, 10,600 second-feet Apr. 2, 3, 1916;
'i‘é‘;“'}ﬂ sgzglggrse. 1.8 second-feet Nov. 15, 1936 (gage height, 1.05 feet), caus~d by
am.
Revisions.- The maximum discharge for the water year 1982 has been revised to 1,710
second-ieet Apr. 8, 1932, superseding figure publiag:d in Water-Supply Paper 787.
Remarks.- Records good except those for periods of ice effect, which are falir.
Révisions.- Revised figures of discharge, in second-feet, for the high-water period in
hfﬁerﬁe"ﬂgtgr year 1332 superseding those published in Water-Supply Paper 730, are given

Apr. 6.

1,110 Apr. 11.... 1,210
1,500 1 1,010

1,700 822
1,650 726
1,450 830

Per square | Runoff in
mile ! inches

April.... 1,700 157 633 0.251 0.28

Month | Maximum | Minimum | Mean

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Mov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 €6 72 100 65 60 120 5,780 1,040 250 136 5¢ €8
2 &8 71 95 €5 60 120 5,310 978 242 126 57 84
3 1] 70 20 70 55 120 4,790| 945 231 115 54 61
4 86 70 90 70 55 120 4,450 912 220 102 53 56
5 65 77 90 70 55 #110 4,110 912 211 93 4§ 54
6 €4 79 90 70 50 110 3,770] 912 206 88 47 52
7 62 95 90 70 48 110 3,450 889 203 82 4< 49
3 €1 72 90 70 48 100 3,290 850 186 7. 57 48
9 58 84 *90 70 &6 95 3,050 820 175 74 Bz 47

10 57 80 85 70 *46 90 2,810 760 164 71 194 45

21 57 80 80 70 44 80 2,730 748 141 85 357 44

12 58 80 75 70 44 80 2,410 724 126 88 398 44

13 58 70 75 65 46 80 2,330 700 115 &1 332 41

14 59 *B4 80 65 46 80 2,170 664 109 59 277 39

25 81 g2 75 &5 48 85 2,020 646 100 58 267
6 61 86 75 80 50 95 1,940 810 95 58 2s5C 38

17 62 93 70 60 50 110 1,830 804 80 56 234 34

18 57 90 70 80 55 130 1,769 552 97 50 207 34

19 54 97 70 *80 55 *170 1,840 503 108 49 18¢ 33

20 53 109 70 80 50 380 1,530 405 108 48 16¢ 3

21 54 147 75 80 48 800 1,460 427 128 86 18] 45

22 52 130 75 80 48 1,000 1,350 415] 147 61 147 48

23 52 120 75 55 50 1,600 1,320 391 158 61 134 50

4 87 110 70 55 55 | #2,200 1,280 372 155 65 123 49

286 65 100 75 85 80 4,0 1,240 357 155 72 108 52

26 88 95 75 55 80 5,500 1,240 340 172, 81 97 58

27 74 95 70 55 70 6,410 1,210 323 181 86 8¢ 53

28 8l 95 70 55 80 6,950 1,180 304 158 90 8¢ 49

29 81 95 70 55 90 7,190 1,140 291 155 81 87 48

30 78 100 70 55 - 6,840 1,080 279 147 71 78 46

31 74 - 70 80 - 6,410 - 262 - 85 72 -

Segond— Per re | R'noff in
Month foot-days Maximum Minimum Mean .'ﬁ“." inohes
Ootober.................. e 1,947 81 52 62.8 0.025 0.03
Movember . . . 2,648 147 60 88.3 .035 .04
. 2,445 100 70 78.9 .031 .04
197,655 2,570 52 542 .215 2.93
1,945 70 55 62.7 .025 .03
1,572 90 44 54.2 .o22 .02
51,065 7,180 80 1,647 . 654 .75
73,670 5,780 1,080 2,456 .975 1.08
18,971 1,040 262 612 . 243 .28
4,709 250 90 157 .062 .07
2,335 136 48 75.3 .030 .03
4,533 399 47 146 .0s8 .07
. 1,413 66 32 47.1 .019 .02
Water year 1947-48 ............ 167,253 7,190 32 457 .181 2.47

Peak discharge (base, 600 sec.-ft.).- Mar. 29 (4 to 7 a.m.) 7,190 sec,-ft.
nter scharge measurement made on this day.

L]
Mote.- Stage-discharge relation affected by ice Nov. 10-13, Nov. 22 to Mar. 26.

L3
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South Fork Crow River at Cosmos, Minn.

Location,« wire-weight gage, lat. 44°56'95 long. 94°40'20", in SWi sec. 14, T, 117 N.,
“R.32W., 1 mile east of Cosmos and &4 miles upstream from mouth of unnamed tributery.
Datum of gage is 1 082 09 feet above mean sea level, adjustment of 1929 (levels by
Corps of nsineers

Records available.- March 1945 to September 1948,

Extremes.- Maximum discharge observed during year, 400 second-feet Mar. 24; maximum gage
& observed, 7.45 feet Mar. 23 (backwater from ice); no flow on many days
1945-48: Maximum discharge observed, that of Mar. 24, 1948; maximum gage height ob-
gerved, that of Mar. 23, 1948; no flow on many days.

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

Discharge, in second-feet, water year October 1947 to September 1948

Day| Oct. Nov, Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 11 7.1 [} 218 76 28 6.0 . 0 [o]
2 11 86.8 0 187 are 28 5.5 o [¢]
3 11 6.4 as.0 0 188 70 26 5.0 o o]
4 9.6 7.1 4 al80 70 24 a5.0 [ [+]
5 ag.2 8.2 ] 172 76 28 a4.0 [} Q
[3 8.9 9.2 ad. 4 0 164 70| a26 3.5 ] 4]
7 8.5 10. ad.4 0 le6a 66 26 3.3 0 0
8 7.8 B8.5| *bd.2 [+] 164 86 24 3.3 a7 4]
] 7.1 88.0 24,0 (o} 148 ag4 22 2.8 29 0
10 6.7 a7.5 84.0 0 140 61 18 2.4 28 0
11 6.4 a7.0 0 al40 57 18 a2.4 35 0
12 a6.5| *b6.5 (*) [} 132 57 18 2.6 4.6 0
13 6.7 86.5 a3.2 [} 132 84| als 2.0 2.8 [*]
14 6.0 a7.0 0 118 52 13 1.3 2.1 Q
15 5.7 a7.0 ] 118 54 11 8 al.4 o
18 5.7 *0 111 a5l 8.6 8 1.0 [}
17 5.4 as 105 48 8.2 .6 1.4 ]
18 5.1 a6.5 a2.4 al0 al0% 46 10 a.3 1.0 [o]
19 24.8 23§ 105 46| 13 ) .7 0
20 4.4 al00 105 43| al2 ] <5
21 3.8 a200 94 43 11 .6 3
22 3.8 8300 94 43 8.9 .5 a.2 a.5
23 4.4 a6.0 al.s b380 89 adl 9.6 4 .1
24 5.1 *b400 84 39 8.3 .2 .1
25 7.1 b360 284 37 8.6| a.2 0 a.3
26 a7.l b320 84 35 8.9 .1 0 a.3
27 7.1 280 8g 33 89.0 [} o] 2
28 6.0 as.5 a.8 a270 a8g 33 9.6 [} o] 1
29 7.1 *252 80 31 7.9 0 0 d
30 6.0 21s 80 a3l 6.9 ] 0 o]
31 6.4 - 188 - 31 - [¢] [} -
Second- Runoff in
Monih foot-days Maximum | Minimum Mean acre-feet
L o) T . 211.4 11 3.8 6.82
November. 202.8 1o - 6.76
December. . o.uveriiiieiittiintarranacassanens 86.8 - - 2.80
Calendar yea&r 1947 .......vvvevncennssnnes 18,722.5 267 0 51.3
b o J S S J [ e e e
JBNUALY. s svetarnerisasssenssnnanas [o] [¢] o] [o]
Pebruary. . o] [} o] o
March.. . 3,315 400 (] 107
April.. . 3,770 215 80 126
May, ... . 1,594 75 31 51.4
June. , . . 464.5 28 6.9 15.5
July... . 53.4 6.0 0 1.72
August... . . 116.0 35 0 3.74
September......... . 3.5 - [o] .12
Water year 1947-48 .. e 9,817.4 400 0 26.8

Peak discharge (base, 100 sec.-ft.).- Mar. 24 (10 a.m.) 400 sec.-ft.
Inter scharge measurement or observation of no flow made on this day.
Roakgo gage-heighb record; discharge interpolated, or computed on basis of reco~ds for Crow River at
C or
b Stage-discharge relation affected by ice.
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South Fork Crow River near Mayer, Minn.

Location.- Wire-weight gage, lat. 44°54', long. 93°53', on line between secs. 30 and 31,
T. II7 N., R. 25 W. fifth principal meridian, at bridge on Highway 7, 1% miles north
of Mayer, 4 miles southwest of Watertown, and 16 miles upstream from confluence with
North FPork. Datum of gage 1s 926.00 feet above mean sea level (levels by Hemnepin
County Park Board Survey?.

Drainage area.- 1,170 square miles.

Records available.- April 1934 to September 1948 (incomplete prior to 1938).

Average discharge.- 11 years (1937-48), 197 second-feet.

Extremes.- Maximum discharge observed during year, 4,620 second-feet Mar. 27 (gage height,
Il feet); no flow on many days.
1934-48: Maximum discharge observed, that of ‘Mar. 27, 1948; no flow at times.

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

Rating tables, water year 1947-48, except periods of ice effect
n%gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 22 Mar. 23 to Sept. 30
0.6 0 1.8 99 0.5 0 1.5 85 6.5 1,320
.7 2.0 1.8 128 .6 .5 1.9 144 7.5 1,750
.8 8.0 2.0 160 7 2. 2.5 281 9.0 2,560
.9 13 2.5 2851 .8 B.8 3.5 459 10.6 3,570
l.0 22 3.5 459 .9 18.0 4.5 710 12.0 4,550
1.2 48 4.5 710 1.2 49 5.5 999
Discharge, in second-feet, water year October 1947 to September 1948
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 13 15 7.5 al.0 o.2 2,680 330 60 36 2.0 15
2 12 16 7.5 al.o *0 2,380 330 56 34 2.0 12
3|y a1s 11 17 8.0 1.0 o 2,100 310 53 27 1.8 9.8
4 f 13 17 8.0 1.0 0 1,88 290 51 22 1.8 8.0
8 18 17 9.0 .8 [s] 1,660 310 51 22 1.8 5.8
6 13 18 9.0 .6 ° 1,480 | 310 45| 16 1.8 4.8
7 16 19 9.0 4 o 1,360 310 42 15 2.4 3.6
8 13 »18 9.5 .2 ) 1,260 270 45 10 2.7 2.7
9 9.5 16 9.5 .2 0 1,160 270 34 10 18 2.7
10 12 7.5 14 9.0 0 0 1,060 242 32 7.2 | 177 2.0
a
11 7.5 12 9.0 (o] o 937 242 30 5.8 232 2.0
12 8.0 12 *9.0 o] 0 906 232 29 5.8 le0 1.6
13 9.5 12 8.0 o ] 847 213 28 5.8 | 20 1.2
14 1 14 8.0 o ] 764 204 27 5.8 120 .8
15 20 12 7.5 .2 0 710 195 26 10 1zo .6
16 24 11 6.5 .4 *0 657 195 24 5.8 | 106 .5
17 24 10 5.5 .8 ] 605 186 22 4.6 a8 .2
18 22 9.0 4.8 1.0 0 5§55 168 24 4.8 77 .2
19 9.0 22 9.0 4.4 1.0 #1.0 505 152 28 5.1 72 .2
20|p 39-0 #26 9.0 4.0 .6 5 482 | 144 30 67 .2
21 30 9.5 3.6 .4 | az20 459 128 36 62 1.6
22 27 9.5 a3.2 .2 | a700 437 113 37 26.0 57 2.0
23 8.7 24 9.0 az2.8 .2 1,400 415 106 42 48 8.8
24 7.4 22 8.0 2.4 .2 {2,800 415 99 42 ad2 10
25| 10 19 9.5 1.8 a.2 13,800 437 88 47 a37 5.8
26| 13 18 9.0 1.6 .4 14,480 437 85 38 6.4 31 4.0
27 18 17 9.5 1.2 .4 14,550 437 82 a40 3.1 25 2.7
28| 17 16 9.0 1.0 .4 4,120 393 78 a40 2.7 22 2.4
29 1s 15 8.0 .8 .2 |3,700 371 75 40 2.7 22 2.0
30 14 15 8.0 a.8 - 13,240 350 70 38 2.7 20 2.0
31 13 - 7.5 a.g o (2,830 - 67 - 2.0 16 -
Seoond- Per square | Runoff in
Month foot—days Maximum | Minimum Mean mile 1vohes

3.83
Water year 1947-48 ............ 70,548.6 4,550 0 193 165 2.25

Peak discharge (base, 600 sec.-ft.).- Mar. 27 (6:30 a.m.) 4,620 sec.-ft.
nter scharge measurement or observation of no flow made on this day.
a No gage-height record; discharge computed on basis of record for Crow River at Rockford.

Note.- Stage-discharge relation affected by ice Nov. 8 to Mar. 25 (no ~helght record Nvv. 16-
1058250y ! (no gage-helgh
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Rum River near St. Franecis, Minn.

Location.—zliavtler—stagi recorder, lat. 45°19'40", long.
., R. ., 4 miles south of St. Francis and 152 miles upstream f

of gage is 861.12 feet above mean sea level, adJu;tment ofp1912. rom mouth. - Datun
Driinage area,£11,360 square miles,

Récords avallable.- May 1929 to September 1948.

Average dlscharge.- 16 years (1930-31, 1933-48), 484 second-feet.
=T = WMaxImum discharge during year, 4,910 second-feet Mar.

93°22120", in SEf sec. 19, T. 33

31 (gage height, 8.27

Teet]; minimum, 183 sec
1929-48:
feet); minimum, 29 second-fe
Remarks.- Records good except t
which are fair. Flow regula
Lakes and several small lake

ond-feet Sept. 21 (gage helght, 2.67 feet).
Maximum discharge, 6,780 second-feet June 19, 1944 (ga

%e helght, 9.35

et Aug. 18, 1934 (gage height, 1.91 feef).
hose for perlods of ice effect or no gage-height record,
ted by Mille Lacs Lake (occasionally), Ogechie and Onamia

s above station.

Discharge, in second-feet, water year October 1947 to September 1848

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 304 336 340 300 220 240 | 4,720 1,000 514 | 442 260 227
2 304 331 340 300 220 240 | 4,240] 1,000 492 | 421 247 227
3 304 331 340 300 240 | 3,770] 950 481 | 405 243 223
4 299 327 340 300 240 | 3,200{ 850 470 | .3%0 239 220
5 294 331 340 300 240 | 2,820] 900 476 | 375 231 216
[ 294 341 340 300 240 | 2,390| 900 476 | 360 223 216
7 290 380 340 300 240 | 2,160 850 476 | 341 220 223
8 286 380 340 300 240 | 2,010| 800 454 | 322 220 231
9 281 375 340 280 240 | 2,080 800 437 | 317 264 231
Io 281 { *365( %360 280 (Lo | *220| 2,2000 750 426 | 308 355 227
1 281 320 360 280 220 | 2,300| 700 415 | 204 365 220
12 294 300 360 260 220 | 2,300| 700 405 | 308 370 216
13 290 300 360 260 220 | 2,200 650 390 | 312 360 «f 212
14 290 320 360 *260 220 2,060 650 385 346 322 208
15 290 320 340 260 240 | 1,960] S0 375 | 395 294 204
16 294 340 340 260 240 | 1,920| 700 365 | 395 294 201
17 294 340 340 240 |/ 260 | 1,820/ 700 355 | 365 308 197
18 294 340 340 *200 260 | 1,730 650 380 | 327 312 197
19 290 340 340 200 | %260 | 1,810| 600 390 | 304 317 190
20 290 340 340 240 200 300 { 1,480| £599 400 | 286 312 186
21 286 360 340 200 320 | 1,3%30] 592 437 294 304 190
22 286 340 340 200 360 | 1,220 573 464 | 286 286 197
23 286 340 340 200 500 | 1,170{ 573 520 | 281 268 201
24 286 320 340 200 | *850 | 1,170| 561 537 | 278 256 204
25 308 320 340 200 | 1,400 | 1,220 555 s37 | 317 243 208
26 327 320 340 220 220 |*1,820 | £1,210[ 549 543 | 308 243 204
27 341 320 340 220 || 2,010 | 1,200 549 537 | 308 239 204
28 341 320 340 240 | 2,340 | 1,100 se9 508 | 294 235 201
341 320 320 240 | 2,920 | 1,000| 537 486 | 281 235 201
30 341 320 320 - f 4,060 | 1,000 525 464 | 278 235 201
3 341 - 300 - | 4,820 - 520 - 268 231 -
Second- Per Runoff in
Nonth Loot—days Maximum Minimum Mean -ﬂu‘“ ° inches
..... 9,328 341 281 301 0.221 0.26
10,037 380 300 335 .246 .27
10,560 360 300 341 .251 .29
Calendar year 1947 . . 260,932 3,010 281 715 .526 7.12
January........ 300 - 256 .188 .22
February 240 - 206 .151 .16
March ., 4,820 220 846 .622 .72
Apri 4,720 1,000 2,019, 1.48 1.66
May . 1,000 520 696 .512 .59
June 543 355 453 333 .37
July... 442 268 329 242 .28
370 220 275 .202 .23
231 186 209 .154 a7
Water year 1947-48 ............ 190,798 4,820 186 521 .383 5.22
* Winter discharge measurement made cn thie day.
£ Computed on basis of partly estimated g: height.

ice Nov. 11 to Mar. 25. No gage-helight record Jan. 18

Note.- Stage-discharge relation affected
ted on basis of records for Elk River near Big Lak

to Feb. 17, Apr. 27 to May 19; discharge c
and Crow Wing River at Nimrod.

Onamia Lake at Onamia, Minn.

Location.- Staff gage, lat. 46°05', long. 93°40t, in sec. 31, T. 42 N., R. 26 W., on
abutment of dam at outlet of Onamia. Datum of gage 1s 1,244.00 feet above mean sea
level, adjustment of 1912.

Records avallable.- March 1938 to September 1948 (fragmentary).

EXtremes .- 1998-48: Maximum gage height observed, 6.74 feet June 15-20, 28, 1944; mini-

— mum observed, 3.35 feet Nov. 27, 1944.

Remarks.- Lake level artificially regulated by tyve "C" dam (identification number 7-7),

nine 5-foot bays permitting a 6-foot control by stop logs. Datum also ‘controls
Shakopee Lake. Datum of gage is at top of concrece sill of dam.

Gage height, in feet, 1947-48

Oct. 21 4.68 Mar, 6 4.22 May 31 5.20 Aug. 31 4.46
Nov. 23 4.68 29 5.49 June-28  4.93 Sept .27 4.41
Jan. 20 4.82 Apr. 30 5.64 July 31 4.53

Note.- Readings other than those shown above were made.
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Little Minnesota River near Peever, S. Dak.

Location. - Water-stage recorder, lat. 45°36'05", long. 96°52'18", in SW% sec. 13, T. 125

T W, R. 50 W., 2 mlles northwest of town of Browns Valley, Minn , 3% miles upstre
from proposed Lake Traverse diverslon, 5.3 mlles northeast of Peever, S, Dak., 7
mlles downstream from Jorgenson River, and 8 miles upstream from Blg Stone Lake.

Dralnage area.- 447 square mlles.

Records avallable.- October 1939 to September 1948; April 1937 to September 1939 at site
: T mIles dgownstream (mlscellaneous discharge measurements only).

Extremes.- Maximum discharge during year, 1,410 second-feet Mar. 24 (gage height, €.84
Teet, backwater from ice}; minimum daily discharge, 0.1 second-foot Feb. 12-22; mini-
mum gage height recorded, 2.20 feet Oct. 5.

1939-48: Maximum discharge, 3,660 second-feet Mar. 31, 1943; maximum gage helght,
ig4gs {gzg Mar. 25, 1943, from floodmark (backwater from ice); no flow at times in

Remarks.- Records good except those for periods of ice effect, shifting control, bsck-
~ water from debrls, or no gage-height record, which are fair.

Discharge, in second-fest, water year October 1947 to September 1948

Day Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept.
1 0.5 4.5 2.6 1.5 0.6 3.2 422 94 6.3 s2 9.8 2.1
2 .5 5.3 #*2.2 1.5 5| *1.5 344 99 5.5 44 7.7 1.9
3 .5 5.6 2.2 1.5 .5 1.1 352 96 4.4 38 7.2 1.5
4 .5 5.9 2.0 1.8 .4 .8 408 89 5.5 33 6.7 1.4
5 4 7.3 2.0 2.0 .4 .8 467 84 7.2 28 6.3 1.4
) .5 7.3 2.0 2.4 4 .8 366 82 4.7 24 5.9 1.4
7 .6 7.8 2.0 2.8 4 .8 344 82 4.4 19 5.9 .2
[} .6 7.8 1.8 3.0 .3 .1 320 ki 3.8 16 5.9 1.1
9 .6 6.5 1.8 3.0 .2 284 73 3.1 13 6.3 1.1

10 .8 8.0 1.8 3.0 .2 .6 267 85 2.8 10 6.3 1.1

11 .8 5.5 1.8 2.8 .2 .6 255 57 2.3 9.8 8.3 .9

12 .7 5.5 1.8 2.6 .1 8 232 3.0 18 6.3 1.4

13 .6 5.5 2.0 *2.4 .1 <7 197 47 3.4 2l 5.9 1.5

14 N 5.5 2.0 2.4 .1 .8 178 45 3.4 17 5.1 1.5

15 N 6.0 2.0 2.4 .1 .8 163 45 3.0 17 5.1 1.4

16 .6 6.0 1.8 2.2 .1 .8 151 42 3.0 16 5.5 1.1

17 .5 6.0 1.8 2.2 L 1.1 141 40 4.0 12 5.9 .8

18 .5 6.0 1.8 2.2 .1 *2,6 128 38 5.8 10 5.5 .9

19 .5 6.5 1.8 2.2 .1 14 128 37 15 8.7| -5.5 1.4

20 4 7.5 1.8 2.2 .1 40 133 34 12 13 5.1 1.9

21 .7 7.5 2.0 2.0 A 55 132 28 10 30 5.1 3.4

22 .8 6.0 2.0 1.5 .1 180 113 23 24 60 4.4 2.6

23 .8 5.5 2.0 .8 .2 {*950 104 19 30 34 4.4 1.9

24 1.3 4.8 2.2 .8 .3 1,200 109 18 85 26 4.1 1.9

25 1.3 4.4 2.2 .7 .5 1,100 133 18 110 53 3.8 1.9
26 1.8 4.2 2.2 .7 1.5 | 900 153 14 115 41 3.4 1.7
27 2.2 4.0 2.0 .6 12 850 130 12 90 34 3.4 1.7
28 2.4 4.0 2.0 .6 20 650 118 9.8 75 24 3.1 1.5
29 2.8 3.6 1.8 .6 13 750 106 8.7 65 19 2.8 1.4
30|, 2.4 3.2 1.8 [ - 724 97 7.7 58 18 2,6 1.5
31 3.1 - 1.5 8 - 597 - 7.7 - 12 2.3 -

Per Runo*f
Seoond—
Month foot-days Maximum | Minimum Mean sgvﬁ: Tnohes | Acre-fest

October .......o.viuiun, eneaes 30.7 3.1 0.4 0.99 | 0.0022| 0.003 61

November . 7.8 3.2 5.69 013 .01 339

2.6y __1.5/__1.96 | ,0044} .005| _ 120
oooié|_sme_| e | 2.8 | 89,90
JROUALY oo i 55.4 3.0 .8 1.79 +0040 +005 110
February . 52.7 20 1 1.82 10041 004 108
cene 7,8298.0 | 1,200 .6 283 566 85 185,530
o 8,473 97 216 +483 +54 12,840
1,442.9 99 7.7 46.5 4104 .12 2,860
44, 115 2,3 24.8 .055 .06 1,480
.788.5 60 8.7 24.7 .056 .08 1,820
16348 9.8 2.3 5.20 012 .01
46,5 3.4 .8 1,85 | 0038 .
Watsr year 1947-48 .......... 17,838.4 1,200 .1 48,7 .109 1.47 35,3680
mmmw_m Mar. 24 (6 p.m.) 1,410 sec.-ft.; Apr. S (2 a.m.) 530 sec.-

' m.m:sr discharge measurement made on this day.
- No gage-height record June 12 to July 1 discharge computed on basis of records for Whet-
stone 1vu‘ near Big Stone City, Stage-discharge relation affected by ice Nov. 9 to Mar. 2°. Back-
water from debris Oct. 1 to Nov. 8, Sept. 6-30. Shifting-dontrol method used May 10 to Jun~ 11.
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Minnesota River at Ortonville, Minn.

Location.- Water-stage recorder, lat. 45°17'45", long. 96°26'40", in NW} sec. 16, T. 121
~, R. 45 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 is 956.38 feet above mean sea level (levels by Corps of Engineers).

Drainage area.- 1,160 square miles.

Records available, - February 1938 to September 1948.

Average discharge.- 10 years, 118 second-feet. *

Extremes.- Maximum discharge during year, 841 second-feet Apr. 8 (gage height, 9.13
Teet); minimum, 0.1 second-foot Oct. 13 (gage height, 0.89 foot).
1938-48: Maximum discharge, 1 0 second-feet Apr. 16, 1947; no flow Dec. 13,

Remarks . - Records good except those for periods of ice effect or shifting control,
which are fair. Flow completely regulated by Big Stone Lake (see p.179).

Revisions (water year).- W 895: 1939.

Discharge, in second-feet, water year October 1947 tc September 1948

bay| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 0.2 88 76 85 €5 96 802 523 117 23 49 19
2 .2 85 76 85 85 97 802 501 115 39 34 11
3 .3 85 75 85 60 97 784 534 112 34 44 6.8
4 .2 87 75 87 80 95 802 501 122 33 32 1.4
5 .2 98 85 88 80 97 784 523 115 37 20 11
3 .5 91 103 86 60 95 802 480 126 33 14 34
7 -3 110 103 85 55 97 821 450 148 2z 13 29
8 .4 100 100 88 55 95 821 400 117 21 23 24
9 .5 90 *100 88 80 95 784 430 104 27 28 26
10 .8 85 102 85 &0 95 784 430 112 29 64 9.3
11 .5 80 100 80 680 90 802 420 3] 29 43 13
i2 5.2 80 93 75 80 92 750 400 15 34 36 19
13 .2 *80 938 *70 80 90 750 350 15 27 30 9.2
14 .3 79 99 70 82 87 734 276 17 20 37 5.0
15 .6 82 95 85 €0 85 734 420 14 23 43 3.4
18 .5 82 95 65 *81 85 734 440 10 38 38 1.4
17 .5 83 96 65 65 85 831 303 10 38 54 4.8
18 .6 81 95 65 64 84 658 212 14 14 39 9.0
19 .5 81 95 65 60 *97 672 212 12 13 11 7.2
20 .8 82 95 65 60 101 644 260 11 28 51 7.0
21 5 84 93 3] 60 105 581 244 12 70 24 12
22 5.5 80 94 65 62 110 534 204 21 99 21 9.2
23 .6 80 93 60 65 21z 534 188 58 85 25 3.8
24 .8 80 92 80 67 500 581 196 42 45 22 1.8
25 .8 80 93 80 65 550 545 184 37 114 28 3.4
26 .5 80 92 80 66 €00 593 168 53 108 18 3.8
27 .5 78 92 &0 88 600 605 212 50 72 14 2.0
28 .5 75 91 €5 102 550 569 184 64 37 23 5.1
29 -5 75 91 65 93 550 545 148 112 78 15 5.5
30 .5 77 90 65 - 700 512 138 52 136 11 21
31 54 -- 85 €5 - 802 - 134 - 68 10 -
Second- ‘Maxi Runoff in
Month foot-days Max. Minimum Mean acre-feet
October........ 77.4 154
November 2,518 4,990
December. 2,869 5,690
Calendar year 1947 ......veeoievseeeennnss]  81,562.3 ,700
|~ _2-,2—51 4,430
1,886 3,740
7,134 14,150
20,694 41,050
10,043 19,920
1,870 3,710
1,463 2,880
ugu: 914 1,810
September..... . 317.7 . 34 1.4 10.6 630
Water year 1947-48 ..v.ivviiirevercnrennonne 52,007.1 821 .2 142 103,200
* Winter discharge measurement made on this day. N

Note. - Stage-discharge relation affected by ice Nov. 7-13, 22-25, 28, 29, Dec. 3, 4, 8, 9, 15, 16,
30, 31, Jan. 10 to Feb. 13, Feb. 15, 19-21, Mar. 4, 8-11, 13, 15-17. Shifting-control method used
Oct. 13-21, Mar. 24-30, May 12 to July 11, Aug. 15 to Sept. 13.



MINNESOTA RIVER BASIN

Minnesots River near Odesss, Minn.

163

Loocation.- Wire-weight gage, lat. 45°15'20", long. 96°20'30", in SWt sec. 29, T. 191 N.,
. 45 W,, on highway bridge three-quarters of a mile southwest of Odessa and

ubstream from mouth of Yellow Bank Riwer.

sea level, datum of 1929.
stream, seme datum.

miles

Datum of gage is 940.76 feet above mean

Prior to July 10, 1948, chain gage at site 250 feet vp-

Drainage.ares.- 1,340 square miles.
Records availagble.~ July 1909 to December 1912, May 1944 to September 1948,

Bxtremes.- Maxlmum discharge observed during year, 845 second-feet Apr. 8, 10; maximum
Z8gc Neight observed, 11,68 feet Mar. 25 (backwater from ice); minimum dischargé

obseryved, 2.2 second-feet Oct. 7 (gage height, 1.47 f
1909-12, '1944-48: Maximum discharge observed, 1

eet) .
540 second-feet Apr. 19-23, 1947;

maximum gage height observed, 13.25 feet Apr. 20, '1§47; minimum discharge observed,
0.5 second-foot Sept. 8, 1947 (gage height, 1.47 feet).

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

a os8e for discharges less than 88 second-feet, which are fair.

daily.

-

Discharge, in second-feet, water year October 1947 to September 1948

Gage read orce

Day} Oot. Nov. Dec. Jan. Feb. Mar. Apr. Nay June July Aug Sept.
1 5.0 88 80 70 5 120 831 548 167 43 260 24
2 3.1 afl 80 5 70 130 713 604 148 ad2 as0 19
3 2.9 94 5 75 70 120 731 537 112 41 as2 13
4 2.7 84 75 85 65 | *110 767 526 112 240 ads | alo
5 2.6 112 85 95 85 110 805 516 118 39 32 4.4
8 2.6 100 95 95 85 110 785 506 125 35 24 26
7 2.2 120 110 95 65 110 825 496 125 17 26
8 2.4 120 110 100 65 100 845 456 132 226 a28 26
] 2.8 100 110 95 65 100 825 456 108 24 32 24
10 4.8 100 100 70 80 95 845 438 88 24 40 20
11 5.8 100 100 80 60 95 825 436 34 a30 46 10
12 7.1 100 100 90 80 95 805 438 220 as3s 37 12
13] 12 94 100 85 60 95 825 436 a24 a3s 35 18
4| 8.0 94 100 a82 60 95 825 436 26 831 28 9.3
15 4.4 95 100 80 60 100 805 476 22 a32 46 7.4
16 6.4 94 95 a78 80 100 785 466 17 a3s 4% 5.2
17 5.2 88 95 5 85 100 785 476 alg a3g 56 2.6
18 4.7 88 95 70 *g5 100 749 366 als ads ‘81 2.8
19 4.2 94 95 70 85 | *100 713 338 als a30 30 28.0
20 3.8 94 95 70 80 110 713 326 8 20 i6 io
21 3.6 94 95 65 60 120 860 336 28 125 44 16
22 3.6 88 95 65 80 140 645 338 28 94 26 14
23| 18 90 95 65 80 180 785 306 3 94 a32 9.8
24| 13 20 95 a5 65 320 785 278 81 88 27| al0
8B 13 90 95 85 85 600 645 251 87 2100 a2s 26.5
28| 13 85 95 65 70 677 881 227 61| a130 a38 4.9
27 9.5 85 90 65 70 660 570 211 73 a2l 5.0
28 2.3 80 80 85 537 548 188 61 250 22 2.6
29 7.4 80 65 70 110 537 537 167 82 32 27 6.2
30 8.1 80 70 70 - 516 570 167 73 108 a20 8.7
3| 12 - 85 a75 - 506 - 174 - 66 13 -
Per Runoff
Second-
Month foot-days Maximum | Minimum Mean '2‘1‘;:‘ Tnobes | Aore—feet
198.8 18 2.2 6.41 - - 394
2,822 120 80 94.1 - - 5,600
2,815 110 80 90.8 - - 5,580
Calendar year 1947 ......... 91,781.2 1,540 1.2} 2851 0.187] =2.55| 182,000
JARNUATY o c.in i 2,370 100 65 76.5 - - 4,700
February .. . 1,830 110 80 €6. - - 3,830
March ... 6,888 677 95 222 - - 13,660
April .. 21,928 845 537 751 - - 43,450
May .... 11,912 604 167 384 - - 23,630
June . 2,048 167 15 68.2 - - 4,080
July . 1,599 130 20 51.6 - - 3,170
August . . 1,065 80 13 34.4 - - 2,110
September ..................... 387.4 28 2.8 12.2 - - 729
Water year 1947-48 -......... 55,941.2 845 2.2| 153 .114) 1.56| 111,000

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of records
Note.- Stage-discharge relation affected by ice Nov. 7-10, 15, Nov. 23 to Mar. 25.

}or Minnesota River at Ortonville.



164 MINNESOTR RIVER BASIN
Minnesota River near Lac qui Parle, Minn.

Location.- Water-stage recorder, lat. 45°01'15", long. 95°52!'20", in N& sec. 24, T. 118 N.,

TR, 4ZW., 200 feet downstream from dam at Lac qui Parle outlet, 2% miles northeast of
village of Lac qul Parle, and 3% miles northwest of Watson. Datum of gage is 900.00
feet above mean sea level, datum of 1929 (levels by Corps of Engineersg.

Drainage area.- 4,050 square miles.
Records availlable.- October 1942 to September 1948,

Extremes.- Maximum discharge during year, 6,960 second-feet Mar. 31 (gage height, 35.58
~Teet); minimum 9.8 second-feet Nov. 2B (gage height, 20.46 feet).
1942-48: Maximum discharge, 7,950 second-feet Apr. 4, 5, 1943; maximum gage height,
36.34 feet, present datum Apr. 4, 1948; no flow Nov. 17, 1942, Sept. 2§, 1947.

Remarks.- Records good except those for period of ice effect, which are fgzir. Most of
— TIow from 2,050 square miles of Chippewa River Basin diverted into Minresota River
above station. Flow partly regulated by Lac qui Parle, Marsh, and Big Stone Lakes.

Rating table, water year 1947-48, except periods of 1ce effect
(gage height, in feet, and discharge, in second-feet)
(Shifting-control method Oct. 4 to Nov, 21

20.8 26 24.5 820 32,5 3,070
20.9 54 26.0 935 33.0 3,440
21.6 132 28.0 1,380 34.0 4,380
22,5 282 30.0 1,820 35.8 6,980
23.5 428 31.8 2,480
Discharge, in second-feet, water year October 1947 to September 1918
Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 12 08 240 85 80 500 8,780 2,080| 1,290 520 270 437
2 112 107 220 55 80 500 | 6,560 1,520 877 704 262 437
5 112 107 240 55 55 55C | 6,200 1,540 580 | 1,200 262 428
& hll2 107 240 &5 55 #550 | 5,850 1,560 4585 | 1,100 262 428
5 hll2 108 220 55 55 480 5,520 1,810 446 1,080 282 428
hill2 109 220 58 55 400 5,520 1,880 446 558 151 437
? hliz 110 220 55 58 380 5:850 1:680 437 254 a8 428
8 hll2 108 240 55 85 *380 8,020 1,880 437 254 [:1-] 428
] 114 240 &5 55 320 5,200 | . 1,880 384 254 107 428
10 114 108 *240 55 55 300 4,800 1,880 278 248 262 418
11 11e 105 240 55 55 280 4,780 1,880 270 248 282 419
12 117 153 220 56 80 240 | 4,270 1,880 270 248 270 410
13 117 238 220 5§ 80 238 | 3,870 1,830 282 246 270 342
14 116 238 220 58 80 231 | 3,870 1,590 282 201 278 238
15 114 238 220 55 &5 218 3,780 »810 262 183 288 139
18 113 238 220 55 85 208 3,800 1,830 254 183 350 80
17 114 *238 220 80 80 182 3,380 1,840 254 183 446 80
8 114 238 220 €0 80 175 3,280 1,480 254 183 448 80
19 113 238 220 80 80 183 | 3,210 1,480 246 183 437 60
20 113 238 220 80 *80 218 | 3,070 1,440 248 188 448 8l
21 112 224 220 *55 8o 378 2,840 1,420 248 188 448 81
22 112 130 200 &5 60 725 2,780 1,380 254 186 448 81
23 1z 240 200 &5 85 1,290 2,590 1,380 254 188 455 [
24 113 240 200 85 55 1,480 2,540 1,380 282 -1 455 42
25 112 240 190 85 85 1,700 2,420 1,330 282 186 455 31
28 111 240 150 55 g0 1,820 2,480 1,310 334 16€ 455 31
27 110 240 50 56 300 4,270 2,840 1,380 580 18€ 455 32
28 109 240 80 80 400 | 5,880 2,540 1,440 830 186 458 32
29 109 240 80 80 500 8,560 2,540 1,420 410 18€ 448 32
30 108 240 50 80 - 8,760 2,540 1,380 384 224 448 33
31 loe - 80 €0 - §,960 - »380 - 27¢ 446 -
Second- Runoff in
Month foot-days Maximum Minimum Mean acpe-fast
3,489 8,920
5,498 10,910
5,850 11,800
386,505 70,600
TTnes [T Teo| T se 563 3,480
2,740 800 55 94.5 5,430
44,130 8,980 175 1,424 87,530
121,440 8,780 2,420 4,048 240,900
47,450 2,080 1,310 1,531 94,120
. . . . . 12,128 1,280 248 404 24,050
JULYeoeecarnonnorneonooeesne . 10,278 1,100 183 332 20,390
AUBUBE . cviviiivrrriiriieianas . 10,420 455 85 338 20,870
BePtember. ..t iiriiirtieneivairriianinenan 6,563 437 31 218 13,020
Water year1947-48 .....iiieeinieniiniiend| 271,629 8,960 31 743 539,200

#* Winter discharge measurement made on this day.
h Computed from staff-gage readings.
Note.- Stage-discharge relation affected by ice Nov. 22 to Mar. 12.
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Minnesota River at Montevideo, Minn.

Location. - Water-stage recorder and concrete control, lat. 44°S8', long. 95°43', in sec.
N., R. 40 W., at bridge on U. S. Highway 212, across river from Montevideo
and 500 feet downstream from Chlppewa River. Datum of gage is 910,87 feet above mean
sea level, adjustment of 1912
Drainage area - 6,180 square miles
ecords avallable.- July 1909 to September 1948,
Kverage discharge.- 39 years, 527 second-feet.
Exfremes. Mixiﬁum discharge during year, 6,900 second-feet Mar. 31 (gage height 15.43
minimum discharge, 58 second-feet Sept. 30 (gage height, 2.29 feet).
09 48: Meximum discharge, 22,000 second-feet June 25, 1919 (gage height, about
17.45 feet, from floodmarks) computed from cross-section area and floodmarks by F.
Meyer, consulting engineer, Minneapolis; no flow for several days in 1933, 1934 1936
Remarks.- Records good except those for periods of ice effect or no gage-height record
which are fair. Flow regulated by Lac qul Parle, Big Stone, and several smaller lakes
above station.
Revisions (water year).- W 1035: 1919(M). W 1085: 1935-36.

thln? tables, water year 1947-48, except periods of ice effect
gage height, in feet, and discharge, in second-feet)

oct. 1 to Mar. 22 Mar, 23 to Sept. 30
2.4 85 2.3 59 7.0 1,140 13.0 3,880
3.0 172 2.8 136 8.0 1,840 14.0 4,800
4.0 363 4.0 363 11.0 2,700 15.0 8,170
4.8 550 5.0 602 12.0 3,200 15.4 6,800
5.8 810
Discharge, in second-feet, water year October 1947 to September 1948
Day| Oct. Nov, Dac. Jan, Feb. par. Apr. ¥ay June July Aug. Sept.
1 152 158 300 20 80 560 | 6,900 | 2,560 ( 1,390 511 334 473
2 154 154 300 20 80 600 [ €,710 | 2,300 | 1,260 680 334 473
3 154 154 300 90 80 650 2340 | 1,92 836 971 324 461
4 154 156 300 20 80 700 | 6,170 | 1,800 589 | 1,140 324 461
5 156 188 300 0 80 700 | 5,840 | 1,760 560 ) 314 461
8 152 188 300 80 80 850 5,540 1,800 B37 944 206 498
7 180 15 300 85 80 660 5,540 1,800 624 415 156 486
8 149 16 280 96 76 600 6,000 1,800 511 334 1098 473
] 148 123 300 $0 75 440 ,690 1,800 498 324 147 473
10 149 120 300 85 80 400 | 5,400 | 1,800 383 324 258 473
11 149 140 *300 86 80 360 | 5,140 1,800 343 314 334 473
12 150 140 300 86 340 | 4,800 1,800 343 314 334 461
13 1580 260 300 80 320 | 4,500 1,800 343 308 343 449
14 143 320 300 80 300 | 4,220 1,760 343 278 353 334
15 161 320 280 *85 8 280 | 4,040 1,760 334 126 353 286
16 188 320 280 a0 260 3,880 1,760 334 108 383 12l
17 158 *300 280 80 *240 3,650 1,720 334 103 461 88
18 154 300 280 80 220 3,440 1,680 343 103 486 85
19 154 300 280 80 240 3,380 1,800 343 108 486 84
20 154 3 280 80 80 300 3,520 1,880 353 109 488 20
21 184 300 280 80 75 8§00 3,150 1,530 353 124 488 103
22 148 240 280 80 75 800 3,050 1,800 383 119 486 88
23 154 300 280 80 75 1,300 | 2,900 1,460 394 126 486 85
24 159 300 2680 80 75 1,700 2,800 1,460 373 128 496 82
25 1868 300 280 80 *75 2,200 | 2,700 1,420 373 128 488 86
26 159 300 280 80 2,480 2,810 1,390 383 122 486 60
27 is8 300 170 280 | 2,700 2,810 1,390 524 121 4886 80
28 184 300 90 80 460 3,380 2,810 1,500 810 122 48¢€ 58
29 152 300 85 520 | 5,540 | 2,810 1,500 880 128 48€ 59
30 150 300 g0 - €,710 2,560 1,500 498 140 473 80
31 158 - 85 - €,900 - 1,420 - 314 473 -
Per Run~ff
Second-
Month foot-days Maximum | Minimum Mean sgg;:e Tnohes | Aore—Teot
October ....... e 4,758 181 143 155 - - 9,430
November . . ., Ve . . 7,130 320 120 238 - - 14,140
December 8,060 300 85 260 - - ~ 15,890
424,451 8,200 80 1,183 0.188 2.58 841,900
2,600 95 - 83.9 - - 5,160
5,285 520 . 113 . - 6,520
42,810 8,800 220 1,381 - - 84,910
128,100 6,900 2,860 | 4,270 - - 264,100
52,680 2,560 1,390 1,888 - - 104,400
15,242 1,390 508 - - 30,230
10,187 1,140 103 329 - - 20,210
gu . 11,017 498 109 384 - - 23,64
Saptamber.,... ................ 7,927 498 58 264 - - 15,720
Water yoar 1947-48,.,.,.,... 294,664 6,900 50 808 130 1.78 584,400

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 10 to Mar. 25 (no gage-height recori Jan. 26-
31, Feb. 12-19, 23, 24; discharge interpolated).

811188 O - 50 - 12
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Minnesota River at Judson, Minn.

Location.- Wire-weight gage, lat. 44°12', long. 94°11', in sec. 33, T. 1(9 N., R. 28 W.,
on bridge three-quarters of a mile north of Judson and 11 miles upstream from Blue
Earth Rlver. Datum of gage ls 700,00 feet above mean sea level, adjistment of 1912,

Dralnage area.- 11,200 square miles.
Records avallable.- June 1938 to September 1948.

Average discharge.- 10 years, 1,558 second-feet.

Extremes.- Maximum discharge observed during year, 14,000  second-feet Mar. 29 (gage
“height, 79.98 feet); minimum dally discharge, 130 second-feet Jan. 24, Feb. 8, 9;

minimum gage height observed, 63.36 feet Sept. 30.

1938-48; Maximum discharge observed, 16,100 second-feet May 8, 1944 (gage helght,
82.43 feet); minimum dally, 17 second-feet Jan. 25-27, 1940.

Remarks. - Records good except those for perlods of lce effect, which are fair. Gage
— read once or twlce daily.
Ratin? tables, water year, 1947-48, except period of lce effect
gage height, in feet, and discharge, in aecond-feet)
Oct. 1 to Mar. 21 Mar. 22 to Sept..30
63.0 122 €8.0 2,100 63.3 211 69.0 2,620 77.0 9,010
63.6 284 70.0 3,160 64.2 474 71.0 3,750 78.5 11,300
64.5 561 73.0 5,020 65.0 780 75.0 5,020 79.9 13,800
€6.0 1,150 67.0 1,660 75.0 6,660
Discharge, in second-feet, water year.October 1947 to September 1§48
Day} Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 342 342 480 320 140 1,500| 11,200 4,440 1,800 1,22)- 280 660
2 342 356 480 300 140 1,800} 10,200 4,370| 1,800 1,262 266 620
3 342 356 460 240 140 2,000{ 9,570| 4,300} 1,800} 1,172 266 620
4 342 356 460 200 140 2,200| 9,010 4,300 1,760 1,047 252 581
5 342 356 460 170 140 2,200 9,290 4,240 1,660 997 308 581
6 327 356 460 160 140 2,000/ 9,290 4,110] 1,480 997 332 581
7 327 358 460 160 140 1,800| 9,290 *,990| 1,260 | 1,120 367 543
8 327 400 440 160 130 1,600 9,150 3,810 1,080 1,220 382 543
9 313 371 440 160 130 1,400| 8,870 3,690 945 1,220 820 543
10 313 400 420 160 140 1,200 8,340 3,570 900 1,080 2,420 543
11 313 400 420 160 140 1,100 7,970 3,450 860 820 2,670 543
12 313 371 420 160 140 1,100| 7,730 3,390 820 700 2,720 543
13 313 356 420 160 140 1,000 7,400 3,330 780 620 2,570 508
14 298 342 420 160 140 900| 7,180 3,220 740 543 2,170 508
15 298 356 420 160 150 900 | 6,960 3,100 700 508 2,020 508
16 298 356 *420 160 160 850| 6,760 3,000 660 S0R 1,800 474
17 298 400 420 150 170 900! 6,460 2,880 620 508 1,530 474
18 298 400 420 150 180 | *1,100| 8,110 2,780 660 474 1,440 474
19 298 459 400 150 190 2,600} 5,940 2,670 660 474 1,260 412
20 284 491 400 150 180 3,600| 5,690 2,570 620 412 1,120 412
21 284 561 400 150 190 5,000| 5,460 2,520 6680 382 1,040 412
22 284 598 380 140 200 6,680| 5,230 2,370 660 352 45 412
23 298 598 380 *140 220 8,870 | 5,090 2,270 700 352 900 382
24 298 600 380 130 280 10,250 | 4,960 2,170 660 367 860 338
25 313 550 380 140 300 8,850 | 4,890 2,070 860 412 820 308
26 313 550 380 140 320 10,200 ] 4,890 2,020 740 412 780 294
327 500 380 140 *850 11,700 4,820 1,940 780 367 740 280
28 327 480 380 140 | 1,200 | 13,400 4,760 | 1,890 860 338 780 266
29 327 480 380 140 1,300 | 13,800 4,830 | 1,840 | 1,080 323 740 238
30 327 480 360 140 - 13,300 | 4,500 | 1,800 1,220 308 780 227
31 327 - 380 140 - 12,200 - 1,800 - 294 700 -
Per Runoff
Second- N s
Month m Minimum Mean uare
foot~days | Maximum sgilg Inches | Acre~-feet
October . 9,753 3a2 284 315 0.028 0.03 19,340
November 12,977 800 342 433 .038 .04 25,740
December 12,880 480 380 415 .037 .04 25,550
989,253 14,000 284 2,710 .242 3.27| 1,962,000
5,130 320 130 185 015 .02 10,180
7,840 1,300 130 270 024 .03 15,550
146,930 13,800 850 4,740 423 .49 291,400
211,640 11,200 4,500 7,058 . 630 .70 419.800
93,900 4,440 1,300 3,029 .270 .31 186,200
29,825 1,800 820 988 .088 10 58,760
20,784 1,280 294 670 .080 07 41,220
24,098 2,720 252 1,100 098 .11 87,830
13,828 880 227 461 . 041 .05 27,430
Water year 1947-48 .......... 599,385 13,800 130 1,638 146 1.99| 1,189,000

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ilce Nov. 24 to Mar. 21.
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Minnesota River at Mankato, Minn.

Location.- Water-stage recorder, lat. 44°11!', long. 94°00', in sec. 7, T. 108'N., R. 26
~, at Main Street Bridge in Mankato, 2 miles downstream from Blue Earth River. Datum
of gage 1s 747.92 feet above mean sea level, datum of 1929.

Drainage area.- 14,300 square miles.

Records avallable.- March 1922 to September 1948; May 1903 to October 1921 at site 1.8
miles upstream from present site and 1,000 feet downstream from Blue Earth Rivsr.

Average discharge.- 45 years (1903-48), 2,348 second-feet.

Extremes.- Waximum discharge during year, 17,900 second-feet Mar. 24; maximum gags height,
17.59 feet Mar, 22 (backwater from ice); minimum daily, 200 second-feet Feb. 6-12;
minimum gage height, 2.41 feet Feb. 10 (backwater from ice).

1903-48: Maximum 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, .

Maximum stage known, about 27 feet in 1881, original site %discnarge. about 65,000
second-feet).

Remarks.- Records good except those for periods of ice effect, which are fair, or those
Tor periods of no gage-height record, which are poor. Diurnal fluctuation caused by
power plants on Blue Earth River.

Revisions (water year).- W 875: 1917. W 1085: 1929.

Rating table, water year 1947-48, except periocd of ice effect
(gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 23 Mar. 23 to Sept. 30
2.2 208 3.7 702 12.0 9,180 2.7 306 6.0 2,790
2.6 283 4.2 1,090 14.0 11,700 3.0 389 g.0 6,100
3.0 Z89 6.0 2,790 18.9 14,900 3.3 501 1z.0 8,700
3.3 €01 8.0 4,850 17.8 19,800 2.7 702 15.0 12,800
4.2 1,090 16.8 17,700

Discharge, in second~feet, water year October 1947 to September 1948

Day} Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4232 497 800 440 220 €,500{ 14,100 6,580 2,150 2,150 493 1,050
2 434 561 850 400 220 6,500] 13,300 8,340 2,200 2,060 356 971
3 434 510 850 380 220 *7,800{ 12,500 6,220 2,200 1,820 409 928
4 424 546 800 340 220 8,000| 11,800 6,100 2,100 1,680 416 895
5 420 5860 750 320 220 a8,000| 11,500 5,980 2,080 1,540 409 760
6 396 560 750 320 200 a?,000| 11,500 5,860 1,960 1,400 427 874
7 422 6le 850 320 200 a6,000| 11,400 5,620 1,680 1,400 £519 760
8 420 734 850 320 200 a5,000| 11,400 5,390 1,580 1,490 £476 734
9 412 651 850 300 200 h4,400( 11,100 5,280 1,440 1,490 1,070 645
10 409 497 650 200 200 a4,000}| 10,700 5,080 1,400 1,400 4,250 662
11 399 550 650 200 200 23,600 10,400 5,390 1,260 1,180 5,860 656
12 409 500 850 280 200 a3,200 9,969 5,860 1,180 887 6,1C0 589
13 380 580 700 280 220 a2,800 9,700 5,620 1,060 824 5,740 604
14 403 550 700 260| 220 a2,600| 9,340 5,390 971 747| 5,280 599
15 392 800 850 260 220 h2, 400 9,100 5,080 1,010 896 4,840 594
16 396 800 650 260 220 a2,700 8,980 4,840 895 937 4,290 556
17 89 800 *700 260 240 a3,000 8,620 4,510 895 1,130 3,520 556
18 389 600 700 260 260 *3,600 8,020 4,180 946 1,010 2,990 528
19 374 650 650 260 280 7,500 7,780 2,960 895 980 2,590 472
20 345 *700 850 260 280 10,000 7,420 3,740 831 734 2,250 524
21 356 850 600 280| 280 12,000| 6,940| 3,410 895 £635| 2,060 532
22 53| 1,100 550 240| 240 14,000| 86,700| 3,190 971 as40| 1,870 589
23 359 900 600 *240| 480 16,000 6,700 2,980 1,050 as40{ 1,720 537
24 380 850 550 240) 550 17,700| 6,700{ 2,780 954 a720( 1,540 508
25 403 900 550 240 700 16,600 6,940 2,690 895 ag40 1,440 468
26 4089 850 550 2201,000 15,700 7,300 2,5%0 1,180 hg04 1,400 130
27 409 850 550 220 (2,000 15,700 7,540 2,440 1,130 agzo 1,300 245
28 438 750 800 220 |4,600 16,400 7,540 2,340 1,880 ar40 1,440 337
29 478 750 500 220 |5,000 17,400| 7,300 2,250| 1,920 a660| 1,260 328
30 427 750 500 220 - 16,900 | 6,940| 2,200] 2,250 a580) 1,400 331
31 460 - 480 220 - 15,500 - 2,150 - 497 1,130 -
Per Runeff
Second—

Month foot—days Maximum | Minimum Mean sg:?;e Tnohes | Aore—faat
October ... 12,552 476 345 405| 0.027| 0.03| 24,900
November 20,170 1,100 497 672 + 045 .05 40,010
December . . 20,130 .044 .05 39,930
Calendar year 1947 ......... 1,538,394 .283 3.84] 3,051,000
January ... 8,660 .019] .02] 17,180
February 19,390 .045 . 05 28,460
March .. 278,200, 802 .69 551,800
April 279,220 -825 . 70! 553,800
May . ~136,020 - 294 .34 269,800
June 41,638 3. .093 .10 82,590
July 33,231 2,150 497 1,072 .072 .08 65,910
August . e 68,885 6,100 356 2,222 2149 .17 136,600
September ....... 18,158 1,050 326 605 .041 .05 36,020
Water year 1947-48 ........ .. 936,254 17,700 200 2,558 .172 2.33} 1,857,000

Peak discharge (base, 5,000 sec.-ft.).- Mar. 24 (10 a.m.) 17,900 sec.~ft.; Aug. 11 (9 p.m.) 6,340
sec, -

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of records for Minnesota River at Judson.
f Computed on basis of partly estimated gage helght,

h Computed from wire-weight gage reading.

Note,- Stage-discharge relation affected by ice Nov. 11 to Mar. 4, Mar. 9, 15, 18-23.
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Minnesota River near Carver, Minn.

Location.- Water-stage recorder, lat. 44°44', long. 93°38!', in sec. 31, T. 115 ¥., R. 23
W., 3 miles south of Carver and 37 miles upstream from mouth. Datum of gage is 690100
feet above mean sea level, adjustment of 1912. Auxiliary chain gage, same datum, 2%
miles upstream. -

Drainage area.- 16,200 square miles.
Records available.- September 1934 to September 1948.
Average discharge.- 14 years, 2,803 second-feet.

Extremes.- Maximum discharge during year, 22,000 second-feet Mar. 24; maximum gage height,
4T feet Mar. 23; minimun daily discharge, 320 second-feet Jan. 29 tc Feb. 13; mini~
mum gage height, 3.55 feet Oct. 23.
1934-48: Maximum discharge, 25,900 second-feet June 20, 21, 1943; maximum gage
height, 22.82 feet May 25, 1944; minimum daily discharge, 85 second-fest Jan. 21, 22,
1940; minimum gage height, 2.66 feet Nov. 22, 1935.

Remarks.- Records good except those for periods of 1ce effect, which are fair. Auxiliary
gage used to determine fall used in computing discharge during periods of changing
slope, above gage height 7.0 feet. .

Cooperatlon, - Auxiliary gage readings furnished by Corps of Engineers.

Discharge, in second—feet, water year October 1947 to September 1948

Dayl Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 678 592 1,200 700 320 4,200| 18,200 7,590 2,680 2,270 790 1,570
2 688 610 1,200 850 320 5,000] 17,400 7,540 2,660 2,430 762 1,400
3 886 €48 | 1,200 850 320! 5,500| 16,400 7,180 | 2,580 2,350 686 1,320
4 686 878 1,200 850 520! 6,000| 15,200 6,800( 2,680{ 2,190 838 1,270
5 898 878 1,200 800 320| *6,000| 14,800 6,610 2,580| 1,990 667 1,220
] 686 6898 1,100 800 320| 8,500] 13,800 6,800| 2,500 1,830 858 | 1,180
7 648 762 1,100 850 320| 86,500| 13,800( 6,410 2,430 1,860 867 1,080
6 629 781 | 1,100 850 320| 6,500| 13,900 6,260 2,180 1,570 743 1,040
9 638 820 |*1,000 850 320| 6,000] 13,800| 5,980( 1,990 1,820 830 1,080
10 638 810 | 1,000 800 *320| 5,500| 13,100| 6,030| 1,870 1,860 1,180 1,040
11 829 752 1,000 600 320( 4,600( 12,700 5,%40{ 1,780 1,680 3,150 980
12 829 705 | 1,000 800 320| 3,800 12,500 5,860 1,660 | 1,480 | 4,830 990
13 801 686 950 800 320| 3,400/ 11,800 6,260 1,570| 1,270 5,390 960
14 592 714 950 550 340| 3,200{ 11,400| 6,390 1,490 1,140| 5,390 900
15 565 752 950 550 340| 3,200| 10,900( 6,120 1,380 1,100 5,060 200
16 585 781 200 500 340| 3,200| 10,500 5,7.80 1,320 1,040 4,900 890
17 556 810 900 480 380 3,400| 10,000 5,310f 1,270 1,040 4,700 880
18 547 790 200 480 380| 3,800| 10,800 5,010 1,220 1,180 3,960 850
19 538 810 9800 %440 380| 5,500{ 9,160 4,790 1,220 1,220| 3,580 840
20 538 830 850 440 500| 9,500 8,840| 4,550 1,220( 1,180| 3,220 820
21 520 980 850 420 850/ 11,900| 8,350| 4,360| 1,180| 1,160| 2,870 870
22 493 1,140 850 400 900| 15,400 7,920 4,300 1,150 1,02 2,680 850
23 484 | 1,360 850 400 1,000 21,500 7,630 3,970} 1,180 9RO | 2,350 830
24 493 1,400 800 380 1,300| 21,800 7,570| 3,710} 1,220 9’0 | 2,270 840
25 538 | 1,300 800 360 1,900 20,500 7,530 3,370 1,220 1,050 2,030 810
26 547 1,200 800 360 2,000{ 19,800/ 7,800| 3,280 1,170 1,110 1,870 |- 772
27 565 | 1,200 800 340 | 2,200| 19,300 7,900{ 3,e20| 1,220 1,050 1,780 762
28 585 1,200 750 340 3,000{ 18,200 8,050{ 3,080| 1,320 1,08 | 1,780 705
29 565 1,100 750 320 5,400 17,800 7,910 2,940 1,440( 1,000 1,740 829
30 583 1,100 750 320 - 17,900 7,790{ 2,870| 1,910 8| 1,700 610
31 801 - 750 320 - 18,400 - 2,800 - B820] 1,570 -
Per Runoff
Second-
nth ®

No footydays | Meximunm | Kinimun Woan 'gﬁ': Inches | Acre-feet

Qotober ... ...uviiiiiniiiian 18,383 696 484 5§93 | 0.037 0.04 36,460
November ..........coivvvuvvnes 26,681 1,400 592 888 +055 .08 52,920
December . ....ocveviiiiiiiiia. 29,350 1,200 750 947 +058 .07 59,210
Calendar year 1947 .........| 1,665,907 20,400 484 4,564 .282 3.81 | 3,304,000
PRSORRGARI IO IR A g PERaie PRanasaaa

16,580 700 320 803 031 04 30,900

23,130 5,400 320 798 049 .05 45,880

303,600 21,800 &,200 9,794 +605 .70 602,200

356,450 18,200 7,530 11,220 +693 77 667,300

MBY oo v i 160,920 7,590 2,800 5,191 520 37 319,200
JURE oot 51,240 2,660 1,150 1,708 +108 W12 101,600
JULY oo vie v 42,970 2,430 820 1,386 .088 .10 85,230
August ... ..o 74,221 5,380 638 2,394 148 17 147,200
September .. ......iiiiiiiiiiies 28,878 1,570 810 963 .089 .07 57,280
Water year 1947-48 ...,......[ 1,111,403 21,800 320 5,037 .187 2.56 | 2,204,000
Peak dlscharge |base, 5,000 Bec.-Tt.).- Mar, 24 (3 &.m.) 22,000 8ec.~-ft.; APF. 2. (7 p.m.) 5,080

‘Beqg, g, T &.m, " 8eC.~ft.

Note.- Stage-discharge relation affeoted by ice Nov. 24 to Mar. 20 (discharge computed from graph

:nealznlgue readings Mar. 8-16). Discharge obtained using fall as a factor Mar. 21 to May 28 and
ug, 12-18.



MINNESOTA RIVER BASIN 169
Whetstone River near Big Stone City, S. Dak.

Locatlon, - Water-stage recorder, lat. 45°17', long. 96°29', in sec. 18, T. 121 N., R. 46
<y miles west of Blg Stone City and 2 miles upstream from Big Stone Lake. Datum
of gage 1s 996.96 feet above mean sea level, adjustment of 1912,

Drainage area.- 389 square miles. ¥

Records available.- March 1910 to November 1912 (at site 2 miles downstream) and March
eptember 1948 in reports of Geological Survey. April 1899 to May 1904 and
March 1910 to November 1912 (at site 2 miles downstream) in publication of State Drain-
age Commi's'sion of Minnesota entltled "Report of Water Resources Investigations of
Minnesota" for 1909-12. Records incomplete for some winters,

Average discharge.- 13 years (1935-48), 54.2 second-feet.

Extremes.- Maximum discharge during year, 3,370 second-feet Mar. 25 (gage height, 10.87
eelgiom%gim\fxgsgaia}y, 2.4 second-feet Feb. 8-12.
-12, -48: Maximum discharge, 5,500 second-feet Apr. 11, 1947 (gage height,
13.95 feet); no flow at times in most years. P (gage e

Maximum stage known, about 26 feet, present site and datum, in June 1919, from
information by local resident.

Remarks.- Records good except those for perliods of ice effect, which are falr, and those
Tor period of no gage-hegght record, which are poor. ’

Discharge, in second-feet, water year October 1947 to Septesber 1948

Day| Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 5.4 12 5.0 6.0 4.8 19 382 104 15 51 6.9
2 5.4 11 4.6 5.5 4.8 17 266 103 13 44 6.6
3 5.8 11 4.4 6.0 4.4 16 255 109 12 37 alg 6.2
4 5.4 12 4.4 8.5 3.8 14 251 105 12 32 5.8
5 5.4 12 4.4 7.0 3.2 14 382 92 14 27 8.0
6 5.4 12 5.0 7.0 2.8 14 308 8l 13 24 16
7 4.7 12 4.4 7.8 2.6 14 233 72 11 20 18
8 4.7 13 4.2 8.5 2.4 11 211 68 10 18 {% 816 13
9 5.4 13 *5.0 8.0 2.4 10 200 64 9.7 1s 9.7

10 8.0 12 5.0 8.0 2.4 7.5 178 80 9.3 14 9.3

11 8.0 11 5.0 7.5 2.4 6.5 161 59 8.9 14 hl3 8.9

12 8.0 10 5.5 7.0 2.4 6.5 1le2 58 9.7 14 | az0 8.1

13 8.6 ¥10 5.5 *6.5 2.8 7.0 159 56 9.3 13 | a27 7.3

14 7.4 10 6.0 6.0 2.8 7.5 147 54 8.9 13} h33 6.9

15 10 11 5.5 5.5 2.8 8.0 183 50 8.5 13 a36 6.6

16 11 10 6.0 5.0 3.2 7.5 159 46 8.5 14 | £39 6.2

17 9.4 10 6.0 5.0 *3.8 8.0 136 43 8.9 13 5.8

18 8.8 9.5 6.0 4.8 4.2 *9.5 121 41 18 13 32 5.5

19 8.6 8.5 7.5 5.0 3.8 36 112 39 25 13 24 5.5

20 9.4 8.5 7.5 5.0 3.2 120 113 37 31 3 18 8.0

21 8.0 12z 8.0 4.8 3.4 200 124 35 42 103 15 16

22 6.7 1o 8.0 4.2 3.6 340 124 32 39 434 13 15

23 8.0 9.5 7.5 3.8 4.0 1,400 111 28 81 308 11 13

24 9.4 8.5 8.0 4.0 4.4 2,800 109 27 192 138 9.7 1z

25 1o 7.5 8.0 4.0 5.0 5,070 1z0 25| 196 83 8.¢ 11

26 12 7.0 8.0 4.0 6.5 [2,180 144 23 | 134 80 8.1 10

27 12 6.5 8.0 11 85 150 20 1lo6 fa4q £7.7 9.7

28 11 6.0 7.0 16 524 143 18 99 hzg 9.3

29 1o T 8.0 6.5 ad.4 2z as20 134 17 81 a30 14 8.9

30 1o 5.0 6.0 - 742 113 18 64 8.8 8.1

31 11 - 6.0 - 620 - 18 - hzz 7.3 -

Per Runoff

Second-
uar
Month foot—days Maximum | Minimum Mean agilee Tnches | #ore—fest

4.7 8.15| 0.022 G.02 501
5.0 9.88 .025 .03 588
4.2 6.06 .018 .02 373
3.6 80.6 .233 3.15 65,560
3.8 5.62 .014 .02 345
2.4 4.84 -012 .01 278
8.5 442 1.14 1.31 27,180
109 179 .480 .51 10,830
16 51.5 .132 .15 3,170
8.5 43.0 .111 .12 2,560
13 56.6 .148 17 3,480
7.3 19.1 .049 .08 1,170
5.5 9.38 .024 .03 558
Water year 1947-48 .......... 25,628.91 3,070 2.4 70.0 .180 2.45] 50,830

Peak diacharge (base 200, sec.-ft.).- Mar, 25 (4 a.m.) 3,370 sec.-ft.; Apr, 5 {3 p.m.; 448 sec.-
gz.; June 24 (§§ p.m.] 238 sec.-ft.; July 20 (6 p.m.) 492 sec.-ft.; July 22 (11:30 a.m.) 524 sec.-
* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of record for Yellow Bank River near Odessa.
4 Computed on basis of doubtful gage height.

f Computed on basis of partly estimated gage height.

h Computed from staff-gage r.ading.
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Yellow Bank River near Odessa, Minn.

Location.- Water-stage recorder, lat. 45°13!, long' 96°21', 1in SWiSW: sec. 6, T. 120
45 W., 150 feet downstream from mghway bridge, 2% miles southwest of Odessa,
and 4— miles upstream from mouth. -

Drainage area.- 398 square mlles. .
Records available.- October 1939 to September 1948. _

Extremes.- Maximum discharge during year, 3,460 second-feet Mar. 25; maximum gage height,
feet Mar. 25 (backwater from ice); minimum daily discharge, 2.4 second-feet Feb.
8- 13 minimum gage height, 1.94 feet Aug. 6.
1939-48: Maximum discharge. 5,090 second-feet Apr. 11, 1947 (gage height, 16.61
feet); no flow Jan. 26 to Feb. 8, 1940, Jan. 8, 2, 1942

Remarks.- Records good except those for verlods of ice effect or backwater from debris,
WHIch are fair.

Rating tables, water year 1947-48, except perlods of ice effect or backmater from debris
(gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 24 Mar. 24 to Sept. 30
1.7 2.5 2.2 22 8.0 1,190 1.¢ 7.3 3.2 143 10.5 2,070
1.8 4.0 2.t 63 10.0 1,900 2.0 11 4.0 298 12.0 2,590
1.9 6.3 3.0 115 11.2 2,420 2.2 21 5.5 614 14.0 3,310
2.0 9.7 4.5 367 2.5 42 6.5 859
2.1 15 6.0 650 2.8 77 8.5 1,440
Discharge, in second-feet, water year October 1947 to September 1948
Day] Oct Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4.6 11 8.5 5.0 3.2 8.0 537 167 24 110 13 31
2 4.6 12 8.5 4.8 3.0 7.5 408 152 22 86 12 28
3 5.0 12 8.5 4.6 3.0 7.0 419 167 21 68 11 26
4 5.0 12 8.0 4.8 2.8 6.5 358 188 20 56 ¢ 23
5 5.0 13 8.0 5.0 2.6 6.0 358 163 20 46 9.4 24
6 5.0 13 8.5 5.0 2.6 6.0 338 139 21 40 9.0 50
T 5.0 14 8.5 5.5 2.6 6.0 288 120 26 35 11 44
8 5.0 14 8.5 6.5 2.4 6.0 258 106 25 31 11 54
9 5.0 14 *8.5 6.5 2.4 6.0 244 97 22 27 23 102
10 5.0 13 8.5 6.5 2.4 5.5 224 88 20 24 S50 88
11 5.0 13 8.0 5.5 2.4 5.0 195 83 19 2 130 62
12 5.0 12 8.0 5.5 2.4 5.0 180 78 19 21 220 49
13 5.0 12 8.0 5.2 2.4 4.8 174 73 19 20 222 40
14 5.0 *12 8.0 *5.0 2.6 4.6 188 69 18 19 157 36
15 5.5 11 8.0 5.0 2.6 4.8 170 65 18 18 138 31
16 5.5 1z 8.0 4.6 2.8 5.0 218 58 19 18 472 27
17 6.0 12 7.5 4.4 2.8 6.5 224 56 19 18 388 24
18 8.0 12 7.5 4.4 *2.8 8.0 180 52 27 17 258 22
19 6.5 13 7.5 4.6 2.8 *10 156 49 33 12 191 21
20 6.5 13 7.5 5.0 2.8 14 154 44 46 20 150 21
21 6.5 13 7.5 5.0 2.6 48 145 40 64 33 123 36
22 6.5 13 7.5 4.8 2.6 180 147 38 60 39 103 36
23 6.5 12 7.0 4.4 2.8 | 500 141 35 82 49 88 51
24 7.0 10 7.0 4.0 3.4 §2,400 1386 33 127 42 72 54
25 7.5 9.5 7.0 4.0 4.2 13,310 172 31 188 36 62 44
26 8.0 9.5 7.0 3.8 6.5 {2,210 228 30 174 31 53 40
27 9.0 9.0 7.0 3.6 8.5 {1,140 318 28 212 26 46 36
28 9.0 9.0 7.0 3.6 9.5 758 252 27 288 22 41 33
29 9.0 8.5 6.5 3.6 9.5 755 218 26 224 20 38 31
30 9.0 8.5 6.5 3.4 - 755 184 25 157 13 36 29
31 9.5 - 5.5 3.4 - 730 - 24 - 15 33 -
Per Runoff
Second-
Month 1 Minimum Mean uare
n foot-days | Meximum | Minim © S4%e® [Tnches | Aore-fest
October . 4.6 6,22 0.016 0.02 382
November 8.5 11.7 .029 .03 698
December 5.5 7.66 .019 .02 471
3.4 98.8 _.248|  3.36| 71,510
147.0 6.5 3.4 4.74 .012 .01 292
103.0 9.5 2.4 3.55 .0089] .01 204
12,885.0 3,310 4.8 416 1.05 1.20 25,580
7,212 537 136 240 . 603 .67 14,300
2,351 188 24 75.8 .190 .22 4,660
2,034 288 18 67.8 .170 .19 4,030
1,048 110 15 33.7 .085 .10 2,070
3,180.4 472 9.0 103 .259 © .30 6,310
1,193 102 21 39.8 -100 211 2,370
30,943.6 3,310 2.4 84.5 .212 2.881 61,370
.~ Mar. 25 (Sam) 3,460 sec.-ft.; Apr. 26 (10 to 11 p.m.)
sec.-ft.; Aug. (11 a.m.) 570 sec.-ft.

i1 .
* Winter discharge measurement made on this day.
Note.- Stage-discharge relatlon affected by ice Nov. 9 to Mar. 24, Backwater from debris Oct. 1
to Nov. 8. .
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Pomme de Terre River near Appleton, Minn.

Location.- Staff gage, lat. 45°14', long. 95°59', in NE} sec. 1, T. 120 N., R. 43 W.,
miles northeast of Appleton and 5 miles upstream from mouth.

Drainage area.- 885 square miles.
Records avallable.- March 1931 to September 1948.

Average discharge.- 13 years (1935-48), 77.7 second-feet.

Extremes.- Maximum discharge observed during year, 2,440 second-feet Mar. 26 (gage height,
.11 Teet); minimum dally, 6.0 second-feet Feb. 8-12, 20-22, Mar. 10-13; minimum gage
height observed, 0.49 foot Aug. 28, Sept. 18-20.

1931-48: Maximum dally discharge, 3,140 second-feet Mar. 31, 1943; maximum gage
height observed, 9.52 feet Mar. 30, 1943, from floodmark (backwater from ice); no
flow during several periods.

Remarks.- Records good except those for pericd of ice effect, which are falr. Gage read
Twice dally. Plow regulated by lakes and dams above station.

Rat:ln? tables, water year 1947-48, except period of ice effect
gage helght, in feet, and discharge, in second-feet)
(Shifting-control method used Oct. 6 to Nov. 7)

Oct. 1 to Mar. 24 Mar. 25 to Sept. 30
0.2 4.0 0.8 59 ‘0.5 19 3.0 538
.3 6.8 1.4 168 .8 28 4.5 917
4 10 2.1 327 7 40 6.0 1,480
.5 18 3.0 548 1.0 89 7.0 1,900
.6 29 3.4 8651 1.5 185 7.9 2,340

Discharge, in second-feet, water year October 1947to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Auvg. Sept.
1 21 34 28 16 10 8.5 838! 253 82] 82 39 29
2 22 31 28 16 8.5 8.5 783 242 72| 59 38 28
3 22 34 28 18 8.0 8.5 738| 253 69| 58 35 24
4 22 34 28 17 8.0 *8.0 663 253 66 53 37 24
5 22 34 28 18 8.0 7.5 713 230 66| 46| 8 21
-3 22 34 28 19 7.5 7.5 838 207 82, 43 30 59
T 24 42 28 20 6.5 7.5 588 196 59 40; 27 89
8 25 42 24 20 6.0 7.5 538 185 59 40 3! 48
-] 25 42 22 20 8.0 8.5 513 185 56 40 40 34
10 26 40 *22 20 8.0 8.0 488 174 53| 38 48 29
11 27 38 22 20 6.0 6.0 464/ 164 50| 35 46 25
1 27 36 22, 18 6.0 8.0 464 154 48] 33 42 23
13 28 34 24 18 6.5 6.0 464 154 48| 30 38 24
14 29 *30 24 *18 6.5 8.5 392 144 46 28 35 23
15 29 30 22 18 6.5 8.0 392 144 43 28 33 21
16 28 30 22 18 7.5 8.5 392 144 40| 27 2 21
17 28 30 22 16 7.5 8.5 268| 134 40 28| 35 21
18 28 28 22 18 6.5 9.0 345 134 54 24 &2 19
19 28 28 22 17 *6.5 12 322| 134 67 24 30 19
20 28 30 22 18 6.0 13 345 123 87 32 30 19
21 28 32 22 18 8.0 19 322 118 69 42 27 35
22 28 32 22 15 6.0 28 299 111 89 38 24 43
23 31 30 22 13 6.5 | *48 288 105 72 38 23 34
24 40 28 22 12 6.5 650 253 102 68| 35 21 28
25 37 28 22 12 6.5 1,280 299 103 69 35 23 26
26 37 28 22 10 6.5 {2,340 345 100 79| 33 21 25
27 34 28 22 9.5 6.5 (1,880 345 100 75 34 21 24
28 34 26 22 9.5 7.5 1,500 322 100 72| 38 19 22
29 34 28 22 10 8.0 890 288 96 69 46 26 23
30 34 28 20 1o - 980 264 89 14 43 28 23

31 34 - 18 10 - 917 - 86 - 40 28 -

Per Runoff
Second~ -

Month foot-days Maximum | Minimum Mean sg\ﬁ:e Tnobes | Aore—rest
October ........ e e 882 40 21 28.5 | 0.032 0.04 1,750
November . . 42 26 3z2.2 .038 .04 1,920
December 28 18 23.3 .026 .03 1,430
Calendar year 1947 ......... 50,684 1,800 12 139 .157 2.13 100,500
January . 484.0 20 9.5 15.6 018 .02 960
February 0.0 10 6.0 .90 .0078 .01 397
March ... 10,851.5 2,340 6.0 344 .389 .45 21,130
April .. 13,453 838 253 448 506 .57 26,680
May ... 4,715 253 86 152 a7z .20 9,350
June 1,849 82 40 81.8 .070 o8 3,670
July ... 1,186 82 24 38.3 .043 .05 2,350
August .. e 987 48 19 31.2 .035 .04 1,920
September ..................... 860 69 15 28.7 .032 .04 1,710
Water year 1947-48.......... 36,936.5 2,340 6.0 "101 .114 1.57 73,270

3 Peak discharge (base, 200 sec.~ft.).- Mar. 26 (5:50 p.m.) 2,440 sec.-ft.; Apr. 28 (8:30 a.m.)
75 sec.-ft.

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 8 to Mar. 24.
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Lac qui Parle River near Lac qul Parle, Minn.

Location.- Water-stage recorder, lat. 45°00', long. 95°55', in SWE sec. 27, T. 118 N., R.
Z2W., 1 mile southwest of village of Lac qul Parle.

Drainege araa;- 983 square miles.

Records available.- March 1931 to September 1948; April 1910 to November 1914 at site
¢ mlles downstream.

Average discharge.- 17 years (1912-13, 1931-32, 1933-48), 95.0 second-feet.

Extremes.- Maximum discharge during year, 7,490 second-feet Mar, 25; maximum gage helght,
18,52 feet Mar. 24 (backwater from ice); minimum daily discharge, 1.5 second-feet
Feb. 24; minimum gage height, 0.88 foot Oect. 12, 13.

1910-14, 1931-48: Maximum discharge, that of Mar. 25, 1948; no flow at times in
several years.

Remarks.- Records good except those for periods of ice effect, which are fair, and those
Tor period of no gage-helight record, which are poor.

Discharge, in second-feet, water year Octcber 1947 to September 1948

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept .
1 19 35 32 13 5.0 12 1,830 437 50 291 27 66
2 21 37 30 13 4.4 12 | 21,600 397 48 239 26 58
3 22 41 30 14 3.4 11 1,330 397 46 198 24 51
4 22 46 28 15 3.0 9.9 1,130 384 43 168 23 44
5 22 48 28 14 2.8 9.5 985 371 42 142 21 40
6 22 50 28 16 2.4 8.5 884 345 40 120 22 62
7 20 51 26 18 2.4 8.0 773 322 38 103 25 72
8 18 48 24 18 2.2 7.5 598 297 36 88 25 106

9 18 42 24| 15 2.0 7.0 608 271 35 72 40 113
10 17 42 24 13 1.9 6.0 550 250 33 64 104 101
11 15 42 *24 12 1.7 6.0] 493 234 29 55 218 80
12 15 38 24 11 1.7 6.0 451 220 28 48 340 70
13 15 40 24 10 1.7 8.0 424 206 26 42 229 60
14 15 *42 24 9.5 1.7 10 397 191 24 38 186 52
15 16 47 22 9.0 1.7 1 371 176 23 35 254 45
16 16 47 22 7.5 2.0 *13 358 161 22 35 440 38
17 186 41 22 7.0 2.4 19 330 148 24 35 480 33
18 16 42 22 7.0 2.0 30 300 133 32 34 402 29
19 17 42 20| *7,0 75 283 119 40 38 306 26
20 18 43 20 6.5 120 271 105 43 38 252 27
21 19 54 20 6.0 1.8 =240 269 94 80 53 214 34
22 18 39 20 5.5 1,000 273 86 280 52 186 42
23 18 40 19 5.0 3,400 273 81 al170 57 166 60
22 38 20 5.0 [ *1.5 [%,500 273 74 176 65 146 88

25 24 38 20 4.8 1.7 }6,500 317 71 208 84 131 84
26 27 38 20 4.4 2.4 5,470 371 86 440 58 120 57
31 38 19 4.4 4.4 | 4,960 479 62 638 52 108 52

28 32 36 18 4.4 6.5 3,870 521 58 728 45 08 48
29 32 34 18 4.8 9.5 3,180 579 55 493 39 20 44
30 32 34 16 4.8 - |2,850 521 52 384 34 83 41
31 33 - 14 4.8 - 2,230 - s1 - 30 76 -

Per Runoff
nth Second~ Py

Mo foot-days | Meximm | Minimun | Mesn | sduare I Teet

October ................. Vi 648 33 1s 20.9 0.021 | 0.02 1,290
November . ceae . 1,253 S4 34 41.8 .043 .05 2,490
Daooux?ar ........... 702 32 14 _ 22,6 | .023| .03 | 1,390
Calendar year 1947 .........| 87,502.5| 3,560 6.0 | 240 .244 | 3.31 | 173,600
January .. 289.4 18 4.4 9.34 .0095 .01 574
February 79.4 9.5 1.5 2,74 .0028 .003 157
March . 39,499 6,500 6.0 |1,274 1.30 1,49 78,350
April .. 17,942 1,830 269 598 608 .68 35,590
May ... 5,914 437 51 191 .19¢ .22 11,730
June 4,057 728 2 135 137 .15 8,050
July ...... 2,430 291 30 78.4 .080 .09 4,820
August ... . - 4,860 480 21 157 .160 .18 9,640
September ............... P 1,683 113 26 56,1 .057 .06 3,340
Water year 1947-48.......... 79,356.8| 6,500 1.5 | 217 .221 2.98 157,400

Peak discharge (base, 200 sec.-ft,).- Mar. 25 (5:30 a.m.) 7,490 sec.-ft.; Apr. 29 (5 p.m.) 594
igg--?t.;fgune 28 (5 a.m.) 788 sec.-%?.: Aug. 12 (9 a.m.) 358 sec.-ft.; Aug. 17 (11 a.m. to S p.m.)
sec.~ . Z

* Winter discharge measurment made on this day.
a No gage-height record; discharge computed on basis of records for Yellow Bank River near Odessa.
Note.- Stage-discharge relation affected by ice Nov. 9-14, Nov. 23 to Mar. 25,
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Chippewa River near Milan, Minn.

Location.- Water-stage recordér, lat. 45°07', long. 95°48', in SELSE} sec. 16, T. 119

—X., K. 41 W., 800 feet upstregm from bridge on Stage Highway 40, 24 miles downstriam
from unnamed tributary, and 5% miles east of Milan.

Drainage area.- 1,720 square miles.

Records available.- March 1937 to September 1948.

Average discharge.- 11 years, 186 second-feet.

Extremes.- Maximum discharge during year, 1,770 second-feet Mar. 26; maximum gage he'ght,
¥.48 Teet (backwater from ice); minimum daily discharge, 8.0 second-feet Feb. 20, 21;
minimum gage height, 1.40 feet Oct, 9.

1937-48: Maximum discharge, 5,170 second-feet Apr. 1, 1943; no flow for sever3il
weeks during 1940,

Remarks.- Recopds good exce;{t those for periocd of ice effect, which are fair. Flow
Tegulated by several small lakes above station.

thin? tables, water year 1947-48, exoept period of ice effect
gage height, in feet, and discharge, in second-feet)

Oct. 1 to Mar. 25 Mar, 28 to Sept. 30
1.1 7.8 1.5 44 5.0 477 1.4 30 2.4 251
1.2 13 1.7 80 4.0 942 1.5, 41 3.0 459
1.5 21 2.0 180 4.5 1,200 1.8 58 4.0 913
1.4 30 2.5 283 1.8 95 8.0 1,450
2.1 187 5.4 1,700

Disoharge, in meoond-feet, water year Ootober 194740 September 1948

Day| Oot. Nov, Deo. Jan, Feb. Mar. Apr. May June July Aug. Sveot.
1 38 58 28 20 10 32| 1,450 827 158 83 58
2 S8 s2 28 20 8.5 30| 1,280 827 149 85 48
3 37 52 28 22 8.5 24| 1,22 804 138 81 44 48
4 38 58 28 24 9.5 22| 1,17 804 127 75 44/ 41
s 38 58 32 2¢ 8.8 20| 1,120 804 119 87 39 40
[] 38 88 32 22 9.5 20| 1,080 580 117 84 359 e9
7 3¢ 11 32 22 9.5 18| 1,010 539 113 58| 44 87
s s 50 352 22 8.5 18 9 523 102 54 42 8%
] 31 48 52 9.5 17 913 502 97 50 77 83

10 34 44 *32 19 9.5 12 [] 488 91 47 8l 87

11 33 40 32 19 9.8 13 818 475 8% 44 99 88

12 38 40 52 18 8.5 12 781 459 8s 39 113 82

13 38 40 30 18 9.5 11 787 437 8l 38| 118 s6

14 3¢ *40 28 15 10 10 720 422 77 38 122

15 38 40 28 18 10 10 898 404 88 57, 118 48

16 37 40 24| *11 10 10 873 393 88 40 104 41

17 37 40 24 11 10 *10 827 72 86 38| 108 58

18 38 40 24 12 8.5 12z 804 362 85 40 99 37

37 38 22 12 *8.$ 19 560 348 8§ 40 97 36

20 36 38 22 13 8.0 60 680 344 97 40 99 37

21 34 40 22 12 8.0 150 539 309 102 82 95| 68

33 38 22 12 9.5 *220 8§31 290 118 69 87 89
41 54 22 10 10 3580 514 273 1 89 78 73

24 48 38 22 10 11 800 514 254 141 86 62 8l

25 43 30 22 10 13 1,200 560 236 138 66 56 77

26 48 28 22 10 18 1,700 | - 582 224 129 84 8% 87

27 82 28 22 9.5 24 *1,340 [} 2lo 124 87 62

28 28 20 10 32 1,830 673 196 117 73 48 58

29 62 28 20 10 38 1,830 850 188 110 87 48 S4

30 §1 28 20 1 - 1,450 827 177 89 79 - s2

31 - 20 1 - 1,450 - 18 - 84 58 -

Per Runoff
Seoond~
Month foot-days Maximum | Minimum Mean square Taones | Aore-feet
31 39.2} 0.023 0.03 2,410
28 41.2] .02¢ .03 2,450
20 25.7 .018 .02 1,880
Calenddr year 1847 ...... o] 118,827 2,040 20 524 .188 2.58 | 234,700
Janvary ........ 470.8 24 9.5 15.2} .0088 .01 933
February 380.5 58 8.0 12.1] .007C [N
March .. 12,112 1,700 10 391 . .28 24,020
23,703 1,450 514 780 459 51 »
12,213 627 187 394 229 .28 24,220
3,233 159 88 108 .083 .07 8,410
1,834 93 37 68.2| .03¢ Od 5,840
. 2,287 122 39 78.1| .042 .05 4,500
1,749 87 38 58.5| .034 04 35,470
Water year 1947-48.......... 81,181 1,700 8.0 187 .097 1.53| 121,300

ak dischar base, 200 o=ft.) .~ Mar. 26 (8:30 a.m.) 1,770 sec.-ft.
eF disc ¢ measuremen on this .
.Note.- Stage-discharge relation affeoted by ice Nov. 8 to Mar. 285,

~
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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
pstream from mouth and 8 miles south of town of Granite Falls.

Drainage area.- 653 square miles.

Records available.- March 1931 to June 1938, October 1939 to September 1948 (winter rec-
OFds Incomplete prior to October 1938).

Average discharge.- 11 years (1935-37, 1939-48), 81.6 second-feet.

Extremes.- Maximum discharge observed durin? year, 3,510 second-feet Mar. 25; maximum
eight observed, 7.00 feet Mar. 23 backwater from ice); no flow Jan, 21-27.
1931-38, 1939-48: Maximum discharge observed, that of Mar. 25, 1948; maximum gage
helght observed 7.00 feet Mar. 27, 1943, Mar. 23, 1g48 (baekwater from ice); no flow
on several days in 1931, 1933, 1948.

Remarks.- Records good except those for periods of ice effect, which are fair. Gage
T8ad twice daily,
Mnn? ‘ublu, water year 1947-48, except period of ice effect
&

age height, in feet, and discharge, in second-feet)
(Shifting-control method used Oct. 1-11)

Oct, 1 tc Mar. 23 Mar. 24 to Sept. 30

0.5 0.8 1.0 12 2.2 181 0.8 1.8 1.2 24 3.5 650

.8 1.8 1.1 18 2.5 242 .7 3.5 1.5 56 4.0 940

.7 008.3 1.3 32 3.0 422 B 5.7 1.8 o7 5.5 2,060

.8 5.8 1.8 83 3.7 750 .9 8.4 2.1 149 6.8 3,380

.9 8.0 1.9 108 4.4 1,220 1.0 12 2.4 219
1.1 16 2.8 344
Discharge, in second-feet, water year Octcber 1947 tc September 1948
Dayj Oct. Nov. Dec. Jan, Feb. Mar. Apr. | May June Jnly Aug. Sept.
1 6.1 13 8.8 2.0 0.8 24 510 277 28 89 7.0 5.3
2 6.6 13 8.5 1.8 .6 20 444 247 28 62 8.8 4.8
3 6.9 12 8.5 1.7 .6 18 363 206 28 54 6.2 4.8
4 7.2 13 8.0 1.7 N 20 326 195 26 44 6.5 4.4
5 7.5 16 8.0 1.7 5 20 293 193 23 37 6.8 4.4
] 7.5 16 8.0 1.7 .8 22 247 182 21 32 7.3 S.3
7 7.5 17 7.5 1.7 4 20 233 182 20 26 7.9 S.5
8 7.5 15 7.0 1.7 .2 20 208 182 2z 21 7.6 4.8
9 7.5 13 6.5 1.7 .2 18 193 170 26 18 30 4.8
10 6.9 12 6.0 1.7 .2 13 182 149 23 15 24 4.8
11 6.4 13 6.0 1.7 +3 12 170 140 21 14 . 16 5.5
12 6.4 12 *8.0 1.4 4 13 160 130 21 13 11 5.3
13 5.8 11 6.0 1.2 .5 4 140 122 i 12 5.5 5.3
14 4.9 11 5.5 1.0 .6 16 140 113 16 11 5.7 4.8
15 s.1 13 5.5 .8 .8 16 130 lo8 16 11 39 4.4
16 5.3 14 5.0 .6 1.0 *18 122 99 16 11 30 4.2
17 5.3 14 4.6 4 1.5 20 111 88 18 12 22 3.9
18 5.3 | *14 4.4 .4 2.6 24 102 78 24 11 16 3.5
19 5.3 13 4.4 4 2.4 30 96 69 20 12 12 3.2
20 5.6 14 4.0 .2 2.2 60 9 668 20 12 12 3.2
21 6.1 14 4.0 0 2.0 130 96 60 24 16 15 5.7
22 5.3 11 4.0 [} 2.4 320 105 S6 32 14 11 5.3
23 6.4 10 4.0 0o 2.8 | 1,200 108 50 52 12 12 4.6
24 8.0 10 3.8 [+] 3.8 | 3,250 111 48 63 10 9.8 3.9
25 7.8 lo 3.8 ] “4.8 | 3,380 149 42 71 10 8.7 3.5
26 7.7 10 3.4 [+] 5.5 |*2,660 193 96 10 7.6 3.5
27 8.7 10 3.4 o] 10 2,06 465 38 97 11 6.5 3.5
28 11 9.5 3.2 .4 28 » 510 34 91 9.8 6,5 3.5
29 10 8.0 3.0 .8 3 1, 363 32 82 9.1 6.2 3.5
30 10 8.5 2.8 .7 - 1,010 344 30 76 9.1 5.7 3.5
31 11 - 2.6 .8 - 725 - 30 - 7.9 5.7 -
Per Runoff
Second-

Month foot-days Maximum | Minimum Mean ag:::o Taones | Acre—feet
October ............... ereaaan 218.3 11 4.9 7.04| 0.011 0.01 433
Novenmber . . . 8.5 12.4 .0l¢ .02 736
December 2.6 5.35| .0082 .008 329
Calendar year 1947 .........| 50,301.2| 1,500 2.6 138 211 2.88 99,770
.90 .0014 .002 56
.2 3.73 .00E7 .006 215
12 591 .90F 1.04 36,360
94 224 343 .38 13,300
30 111 .17¢ .20 6,850
16 37.2 .0S7 .06 2,220
7.9 19.¢ .03C .04 1,220
5.5 12.1 .01¢ .02 742
3.2 4.42] .00€8 .008 263
Water year 1947-48.......... 351,621.8 3,380 o 88.4 .137 1.80 62,720

Peak dischago ‘baso5 50 sec.—rt.}.- Mar. 25 (8:30 a.m.) 3,510 sec.-ft.; Apr. 28 (6:30 a.m.) 532
sec.-It.; June 26-27, 866, —

* Hinter discharge measurement made on thls day.
Note.- Stage-discharge relation affected by lce Nov. 21 to Mar. 23,
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Spring Creek near Hazel Run, Minn.

Location.- Chain gage, lat. 44°43'00", long. 95°41t4Q",

in NWiNEL

sec.

5, T. 114

175

N., R.

-, on highway bridge 2 miles southeast of Hazel Run and 1i miles upstream from

mouth.

Records available.- March 1945 to September 1948 (discontinued).

Extremes. - Maximum discharge observed during year, 616 second-feet Mar. 24 (gage height,

feet); no flow on many da;

ys.
1945—48 Maxinum discharge observed, that of Mar. 24, 1948; no flow on many days

in 1946, 1947, 1948.

Remarks.- Records good. Gage read twice daily.

Rati. table, water year, 1947-48, except period of ice effect
n%gage height, in feet, and discharge, in second-feet)

0.5 0.1 1.0 2.3 3.5 50
.6 .3 1.2 4.0 4.5 97
7 .6 1.5 7.1 6.0 197
.8 1.0 2,1 14 8.0 362
.9 1.8 2.8 27 10.4 594
Discharge, in second-feet, water year October 1847 to September 1948
bay| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 Q 118 34 1.8 5.0 , 0 0.8
2 [¢] 91 33 1.4 4.1 [ .6
3 [¢] 76 28 1.2 3.3 ] .5
[ ] 39 26 1.0 2.9 o] .3
5 0 48 24 .9 2.5 0 .3
6 0 40 22 .9 2.2 [¢] .2
7 [o] 36 21 .8 1.9 o .5
8 o 32 19 .7 1.8 .2 .4
9 <] 27 17 .5 1.4 .6 4
10 [¢] 25 16 .5 1.0 .7 .3
11 0 24 15 4 .8 .6 .3
12 [ 21 14 .6 .8 .5 .2
13 0 19 12 .6 .6 .3 .1
14 [} 17 11 .5 .5 1.3 0
15 0 16 10 .4 .5 3.7 0
18 *b0 14 9.3 .5 4 3.6 [s]
17 [ 13 8.8 .5 .4 2.9 [}
e o] 12 7.6 .7 .4 2.9 [
19 b2.5 12 8.7 .8 .5 2.7 0
20 b5.7 1z 6.1 1.4 .4 2,1 0
21 b24 12 5.6 3.5 .9 1.7 [
22 blls 12 5.0 4.2 .8 1.8 Q
23 407 12 4.2 5.1 .5 1.8 0
24 594 12 3.6 5.0 .4 1.8 0
25 583 16 3.2 3.3 .2 1.7 [¢]
26 *510 18 2.8 7.6 .1 1.4 0
27 416 27 2.5 8.8 [¢] 1.2 0
28 326 30 2.2 7.6 [ 1.1 [¢]
29 227 28 2.0 7.1 Q 1.0 Q
30 183 30 1.9 6.1 Q 1.0 4]
31 148 - 1.9 - 0 .9 -
Second- Runoff in
Month . foot-days Maximum Minimum Mean acre-feet
October. [ [ [ [ [
November........ Q Q 0 Q Q
DECEMDET . . cuvtenraroraneensonsonanenorasnsen [¢] [¢] [ [¢] [¢]
Calendar year 1947 c.oainnn.. .............——_6—24_4— -_-El-i————‘-—o_l‘--;f; _‘1-2—;/9—0_
.ranuax-y..........,.,......,.................'""6_ T o |7
Pebruary...... 0 0 [} ] [¢]
March........ 3,541.2 594 0 114 7,020
April..... 886 115 12 29.5 1,760
375.4 34 1.9 1z2.1 745
74.2 8.8 .4 2.47 147
34.1 5.0 0 1.10 68
37.5 3.7 (] 1.21 74
5.1 .8 Q0 .16 10
Water year 1947-48 .. ......c.civevneiacnne 4,953.5 594 0 13.5 9,820

* Winter discharge measurement made on thils day.

b Stage-dlscharge relation affected by ice.
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Redwood River at Marshall, Minn.

Location.- Chain gage, lat. 44°27', long. 95°47', in NW} sec. 4, T. 111 N., R. 41 W., at
highway bridge on Fourth Street in Marshall, 10 miles upstream frow Threemile Creek,

Drainage area.- 307 square miles.
Records available.- March 1940 to September 1948.

Extremes.- Maximum daily discharge during year, 1,100 second-feet Mar. 22; maximum gage
T height observed, 8.89 feet Mar. 22 (backwater from ice); minimum discharge, 0.1 sec-
ond-foot Sept. 19 (gage height, 0.22 foot).
1940-48: Maximum discharge observed, 1,800 second-feet June 10, 1947 (gage height,

9.64 feet); no flow at times. -
Flood in April 1937 reached a stage of 9.5 feet, from floodmarke.

Remarks.- Records good except those for periods of ice effect, which are fair. Gage
réad once or twice daily.
Rating tables, water yesr 1947-48, except perlod of lce effect
n?gsge height, in feet, and dischsrge, in Becond-feet)
(shifting-control method used Oct. 1 to Nov. 1, Sept. 20-30)
Ogt. 1 to Mar. 26 Mar. 27 to Sept. 30
c.4 1.1 0.7 6.0 0.2 0 0.8 7.8 2.8 151
.5 2.3 .8 9.1 3 -2 .9 1 3.6 280
.6 3.7 1.0 18 -4 1l 1.1 21 4.5 414
.6 3.4 1.5 48
W7 5.1 2.0 87
Discharge, in second-feet, water year October 1947 to September 1948 T
Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 3.4 19 6,5 2.4 2.8 16 202 145 22 37 7.9 0.8
2 4.2 17 8.0 2.4 2.6 16 176 128 18 31 8.6 .8
3 4.2 17 8.5 2.2 2.6 15 151 112 18 24 8.6 .6
4 5.4 16 8.5 2.2 2.4 *15 134 102 16 22 9.3 .8
6 3.1, 17 8.5 2.6 2.4 16 122 107 22 20 7.9 o4
6 2.1 18 5.5 2.6 2.4 16 107 107 24 16 6.8 1.0
T 2.7 18 8.0 3.0 2.4 16 107 97 18 15 8.6 o7
8 3.7 17 4.4 3.2 2.2 15 102 97 17 12 5.8 2.8
9 3.4 5.5 4.2 2.8 2.2 13 9z - g2 14 10 8.6 2.4
10 4.6 3.3 4.2 2.8 2.6 12 82 117 14 9.3 6.8 2.3
11 4.6 5.0 4.0 2.8 2.8 11 82 145 16 8.6 5.4 2.1
12 4.8 5.5 *3.8 2.6 2.8 12 78 138 18 7.9 8.8 2.0
13 4.2 5.5 3.8 2.6 2.8 14 69 *117¢. 16 7.9 8.6 1.9
14 3.9 6.0 3.8 2.4 2.8 16 65 107 14 9.3 5.4 1.6
15 4.2 6.0 3.8 2.4 3.0 17 61 102 14 7.9 6.4 .9
18 4.8 7.0 3.8 2.4 3.8 18 87 92 14 6.8 5.4 .5
17 5.3 6.0 3.8 2.8 Lrt *19 53 78 18 7.9 3.9 .3
18 5.3 *9.0 3.8 2.6 5.0 &8 50 69 22 6.8 3.8 .2
19 8.8 6.0 3.8 2.8 3.8 260 48 57 22 9.3 3.6 .1
20 4.6 10 3.8 3.0 3.4 *480 48 57 23 10 3.3 .7
21 4.4 13 3.6 3.0 3.2 700 46 50 24 14 2.8 .6
22 4.4 7.0 3.6 *3.0 3.4 |*1,100 45 40 30 22 2.3 2.3
23 8.8 7.0 3,6 2.8 3.8 200 §0 37 32 14 1.9 3.3
24 7.2 3.6 2.6 3 750 78 54 65 14 1.9 2.2
25 6.9 7.0 3.6 2.4 4.2 600 187 30 69 14 1.8 1.9
26 8.5 7.0 3.6 2.0 *4.6 *480 241 28 57 10 1.0 1.2
27 8.8 6.5 3.4 2.0 6.0 414 267 28 50 9.3 .8 1.6
28 8.5 6.5 3.4 2.4 8.0 309 228 | 24 6.8 .7 .9
29 9.1 6.5 3.2 2.4 13 241 202 22 50 9.3 .9 .7
30 9.5 €.5 2.8 2.4 - 254 176 28 41 9.3 o7 .9
31| 13 - 2.4 2.4 - 254 - 28 - 7.8 1.0 -
Seoond- Runof?
8"
Month foot-days Meaximum | Minimum Mean squa“e Toches | Aore—feet
gotober ..., 171.4 13 2.1 5.83( o0.0i8 | o0.02 340
November ..... 285.8 19 5.0 9.83 L0851 .03 567
Deoember .. iivi i 126.9 6.5 2.4 4.09{ .013 .02 2‘52
Calendar year 1947 ......... 28,543,1| 1,480 1.3 78.2 «285 3.46 56,620
JANUBYY ¢« vt 79.8 3.2 2.0 2.57| .0084 .01 188
Pebruary .. e 109.2 13 2.2 3.77 .012 .01 217
Maroh ..... 7,054 1,100 11 228 743 .85 13,990
April ... 3,372 267 45 112 +365 <41 6,690
2,416 145 22 77.9 254 .29 4,780
828 69 14 27.6 .080 .10 1,640
y 409,3 37 6.8 13.2 +043 .05 812
August e e 145,98 9.3 W7 4.71 .015 .02 289
September ..............0000 0, » 3.3 .1 1.27 L0041 . 005 75
Water year 1947-48 ..........| 15,036,3}| 1,100 .1 41.1 L134 1.82 29,820

¥ Winter discharge messurement made on this day.
Note.- Stage-discharge relation affected by ice Nov.

12 to Mar. 26.
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Redwood River near Redwood Falls, Minn.
Location.- Wire-weight gage, lat. 44°31', long. 95°10', in NE: sec. 9, T. 112 N., R.
T, 3 miles west of town of Redwood Falls and' 8,5 miles upstream from mouth.

Drainage area.- 697 square miles.

Records available.- July 1909 to September 1914, August 1930 to September 1948.

Average discharge.- 13 years (1935-48), 86.5 second-feet.

Extremes.- Maximum dally discharge during year, 2,580 second-feet Mar. 24; maxli<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>