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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS, 1942

N -
. SCOPE OF WORK

This volume 1s one of a series of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservolrs in the United States during the
water &ear ending September 30, 1942. The work was begun in 1888 in connection with
speclial studles relating to irrigation. Measurements of the flow of streams and of the
stage and contents of lakes and reservolrs have been made at about 9,400 gaging statlions
in the United States and also at many gaging statlons in Alaska and Hawali, In July 1942,
4,970 gaging stations were being maintained by the Geological Survey and cooperating organ-
izations. Mlscellaneous discharge measurements were made at many other points.

In the execution of the work many State and priva¥e organizations have cooperated,
either by furnishing data or by assisting 1n collecting data. Cooperation of the first
kind is acknowledged 1n connection with the description of each statlon affected; coopera-
tion of the second kind is acknowledged on page 11.

DEFINITION OF TERMS ‘

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

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

- "Second-feet per square mile" 1s the average mumber of cubic feet of water flowlng per
second from each square mile of area drained, on the assumption that the' runoff 1s dis-
tributed uniromly both as regards time and area. .

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

An "acre-foot" 1s the quantity of water required to cover an acre to the depth oi‘ 1
foot and is equivalent to 43,560 cubic feet. The term 1s commonly used In_ connection with
storage for 1rr1gat1c;n. .

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

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

"Control" 1s a term used to designate a feature downstream from the gage that determines
the stage-discharge relation at the gage. This feature may be a natural sectlon, a reach

of the channel, or an artificial structurse.
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EXPLANATION OF DATA

»

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

Rating tables giving the discharge for any stage are prepared from the discharge meas-

urements. The application of the da}ly mean gage helght to these rating tables gives the
' daily mean discharge, from which the.monthly and the yearly mean discharge are computed.
If the stage-discharge relation 1s subject to change because of frequent or continual
change in the i)hysical features that form the control, the daily mean discharge is '
determined by the "shifting-control method;" in which correction factors based on individ-
ual discharge measurements and notes by engineers and observers are used in applying the
gage r\zelghts to the rati\;g tables. At times the stage-discharge relation for a station
may be temporarily changed by the presence of aquatic growth or debris on the control.
For sugh times the dally mean discharge 1s computed by what is essentially the "shifting-
control™ method, described above,

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

At most gaging stations in the northern part of the United States and at some in the
mountainous regions of other parts the stage-discharge relation 15 affected by lce during
the winter, which makes 1t impossible to compute the discharge in the usual manner. Dis-
charge for periods of ice effect 18 computed on the basia of the ‘gage;-height record ‘and
occasfonal 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. The days
included in the periods of ice erre}:t and the days during the winter period on which dis-
charge measurements were made are indicated in the table by symbols referring to footnotes
or are given in a general note following the table.

TFor most of the gaging stations on streams in the area covered by this report the data
presented comprise g description of the station, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and runoff. Skeleton rating
tables are published for all stations except those at which the dally discharge for the
greater part of the year was determined by the shifting-control method, the slope method, .
or other special methods. '

The description of the station gives the type of gage, 1ts latitude and longltude
determined from the best avallable maps, and information in regard to dlversions that
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decrease the flow at the gage, artificial regulation from pondage or storage, and the
accuracy of the records. Under “Average discharge" is given the average discharge for the
number of years indicated. It is glven only for stations for which there are 10 or more
complete years of record. Under "Extremes" are given the maximm discharge and gage
height; the minimem discharge if there is little or no regulation; the minimum daily dis-
charge 1f there 1s extensive regulation (also the minimum discharge if useful); and the
minimm gage height (unless it is of no Aimport;a.nce). Unless otherwise qualified, the
maximum discharge corresponds to the crest stage, obtained by use of a water-stage
recorder or a nonrecording gage read at the time of the crest. Likewise the minimm dis-
charge represents the lowest stage, unless otherwise qualified. Selected peak discharges
with the times of thelir occurrence are given below the table of monthly discharge for some
stations. This supplementary information is generally omitted for stations having drain-
age areas of less than 10 square miles or more than 10,000 square miles or if the peak
discharges usually exceed the corresponding mean discharges for the day ij less than 10
percent. .
* For stations equipped with nonrecording gaées, the table of daily discharge gives

the discharge in second-feet corresponding to once-daily readings of the gage or the mean
of twice-daily readings. For flashy floods the dally mean discharge 1s determined from
gage-height graphs based on gage readings made once or twice daily or oftener, as stated
in the station descripﬁion. For stations equipped with water-stage recorders, except those
on streams subject to sudden or rapid fluctuation, the table gives the discharge corre-
sponding to the dally mean gage helght. For stations subject to such fluctuation the
daily mean gage height may not indicate the true daily mean discharge, which must be ob-
tained by averaging the discharge for parts of the day or by using the discharge inte-
grator, an Instrument for obtaining the daily mean discharge from a continuous gage-height
" graph and containing as an essential element a curve representing the stage-discharge
relation at the station. .

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

For most gaging stations on lakes and reservolrs the data presented comprise a descrip-
tion of the station and a monthly summary table of stage and contents., For some reservoirs
a table showing daily contents is given. A skeleton table of capacity at glven stages is
usually given in the first report in which data for a station are published but is omitted

from succeeding reports.

TIME BASIS

At 2 a.m. on February 9, 1942, as an emergency measure, the Nation shifted from
standard time to "war time," and clock time in the several zones of the country was moved
ahead 1 hour, or to 3 a.m. This made February 9 a 23-hour day., Time prior to 2 a.m.
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February 9 as given herein refers to standard tIme; time after 2 a.m., February 9 refers
to war time. To convert war time to standard time, subtract 1 hour.

Records of daily discharge prior to February 9, 1942, published herein have been com-
puted on the basis of standard time. Records subsequent to that date have been computed
on the basis of war time, The discharge glven for February 9 1s the mean for 23 hours,
The mean diacharée and runoff for the month of February have been computed from the-total
second-foot-days for the month without ad;)ustment‘ for the fact ‘f,hat February 9 was a
23-nour day. The small error resulting from this procedurs has been disregarded.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS -

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

The station description gives a statement 1n regard to the general accuracy of the
records. "Excellent" 1ndicates that, 1n general, the daily records are accurate within
5 percent; “good,* within 10 percent; “fair," within 15 percent; and “poor,“ within 20 or
a higher percent. The records of monthl¥y and yearly mean discharge and runoff are, in
general, more accurate than the daily records.

Yleld at some stations as indlcated by monthly means may vary widely from natural yleld,
owlng to diversion, consumption, regulation by storage, increase or decrease 1n evapora-
tlon due to artificial causes, or other factors. For such statlons figures of "second-
teet per square mile" and “runoff in inches® are not published unless storage or diversion
records are included indicating the extent of the regulation or diversion or unless
satisfactory adjustments can be made for changes in contents of reservoirs or for other
changes incident to use and control, Figures of second-feet per square mile and runoff
in inches are also omitted if the drainage area includes large noncontributing areas or
i1f the average annual rainfall over the drainage area is less than 20 lnchos:

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

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

N

PUBLICATIONS

The results of-stream-flow measurements are now published annually in 14 parts, each
part covering an area whose boundaries coincide with natural drainage features as .1ndica§ed
below:

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

2. South Atlantic slope and eastern Qulf of Mexico basins (James River to
. Mississippi River).
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- Part 3. Ohlo River Basin.
4. St. Lawrence River Basin.
5. Hudson Bay and upper Mississippl River basins.
6. Missour! Rlver Basin,
7. Lower Misslssippl River Basin.
8. Western Gulf of Mexico basins.
9. Colorado River Basin,
10. The Great Basin.
11. Pacific slope basins in Callfommia.
12. Pacific slope basins in Washington and upper Columbia River Basin.
13. Snake River Basin.
14. Pacific slope basins in Oregon and lower Columbla River Basin,

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

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

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

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

branch of the Geological Survey as follows:

East of the Mississippl River:
1lbany, N. Y., 528 Federal Building.
Atlanta, Ga., 3 North Rhodes Center NW.
Augusta, Maine, Statehouse.
Baton Rouge, lLa., 124 (Geology Bullding, Louislana State University.
Boston, Mass., 939 Post Office Bullding.
Charleston, W. Va., 408 Unlon Bullding.
Charlottesville, Va., House G, Dawson Row, University of Virginia.
College Park, m., 105 Engineering Building, University of Maryland.
Columbia, S. C., 119 United States Courthouse.
Columbus, Ohlo, 404 ineering Experiment Station, Ohio State University. .
Harrisburg, Pa., 490 Education Bullding.
Hartford, Conn., 203 Federal Building
Indianapolis, Ind., 205 Imdsxwriters Building.
Jackson, Miss., 208 Millsaps Bullding.
Khoxville Tenn., 337 Post Ofﬂcs Building.
Louisvllle Ky., 531 Federal Build n(g1
Madison, W.S., 666 State Office Bullding.
Montgomery, Ala., 507 Post Office Building.
New Philadelphia, Ohio, Muskingum Watershed Conservancy District Bullding.
QOcala, Fla., 302 Post Office Bullding.,
Pitts] ﬁurg h, 438-M New Federal Building.
Raleigh, G *242. Education Building.
St. Paul, Min.n., 1427 New Post Office Building.
Trenton, N. J., 228 Federal Bullding.
Urbana, I1l., 14 Post Office Annex, Elm Street.
Williamsburg, Ky., Kentucky Highway Bullding.

west of the Mississippl River:
Austin, Tex., 302 West 15th Street.
Bolse, Idaho, 429 Federal Building.
Denver, Colo., 310 Denham Building.
P Smith, Ark., 6 Post Office Bullding.
Helena, Mont., 408 Pederal Building,
Honolulu, Hawali, 225 Federal Bullding.
Idaho Falls, Ida.ho, 204 Federal Building.
Iowa City, Iowa, 508 Hydraullc Laboratory, Unlversity of Iowa.
Lincoln, Nebr., 1404 Statehouse.
Los Angeles, Calif., 429-F United States Post Office and Courthouse.
Oklahoma City, Okla., 303 Capltal O0ffice Bullding.
Portland, Oreg., 606 Post Office Bullding.
Rolla, l'Io., Missour! Geological Survey Bullding, Missouri School of Mines
and Metallurgy.
St. Louls, Mo., 1002 New Federal Building.
Salt Lake Clty, Utah, 303 Federal Bullding.
San Francisco, Calif., 625 Market Street Bullding.
Santa Fe, N. Mex., 204 Unlted States Courthouse.
Tacoma, Wash., 207 Federal Building.
Topeka, Kans., 305 Federal Bullding,
Tucson, Arlz., 210 Post Office Bullding.

A list of the Geological Survey publicationrs may be obtalned by applying to the
Director, Geological Survey, Washington, D. C.

502788 O - 44-2
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Early records of the flow of streams in the United States are published in the reports
1isted below:

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

Report Character of date Year

10th A, pt. 2| Descriptive information only.
11th A, pt. 2 | Monthly discharge and descriptive information..........ec... |- 1884 to Sept. 1890.
12th A, pt. 2 ....do............,.................-.............. erevese | 1884 to June 30, 1891,
13th A, Pte 3] cceelOcevrrescens cvecevecrrravoorsreis e+s | 1884 to Dec. 31, 1892,
14th A, pt. 2| Monthly dueharge (long-tima roeordn, 18'71-93)......-... «s | 1888 to Dec. 31, 1893.
8 131........ | Descriptions, measurements, gage heights, and ratings...... | 1893-94.
].Gth A, pt. 2 | Descriptive information only.
140.....+.. | Descriptions, measurements, gage heights, ratings, 1895.
monthly discharge (also many data covering earlier yenrp).
W 1l.e.oeesssqs | Gage heights (also gage heights for earlier years)......... | 1896.
18th A, pt. 4 | Descriptions, measurements, ratings, and monthly dlscharge 1895-96.
(also similer data for some earlier years).
W 16cceceevse | Descriptions, measurements, and gage heights of streams 1897.
east of the Mississippi River and Missouri River and
tributaries above Kansas River.
W 16¢csssvese | Descriptions, measurements, and gage heights of streams 1897.
west of the Mississippl River except Missouri River and
tributaries above Kenses River. M
19th A, pi. 4 | Descriptions, measurements, ratings, and monthly discharge 1897,
(also some long-time records),
W 27... »+ | Measurements, ratings, and gage heights of streams east of | 1808.
the Mississippi River and Hf:louri River and tributaries.
W 28......... | Neasurements, ratings, and gage heights of streams west of | 1898.
the Miasissippl River except Missourl River and
tributaries.
20th A, pt. 4 | Monthly discharge (also for many earlier years)..ceecesc.sss
W 356 to 39... | Descriptions, measurements, gage heights, and ratings.
2let A, pt. 4 | Monthly Aischargesseervereveccsscrrorssoscnsascsssnnane
W 47 to 52... | Desceriptions, measurements, gage heighta, and ratings.
224 A, pt. 4 | Monthly G18CHArge.ceevvsovesssssscsvsrsnes seserecseee
W 65, 66+.... | Descriptions, measurements, gage heights, and retlngs'--... 1901.
W TBeceesvess | Monthly GL8CHATEO.cssesseveroccaccrserasssservessanscosrers | 1001,

Papers on surface water supply containing records from 1899 to date, grouped by years
and drainage basins, are 1listed. by number on page 7. The data for any particuls,r
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 Papers 283, 303, 323, 353, 403, 433,
453, 473, and 503, walch contain records for the Ohio River Basin for those years.

The records at most of the stations discussed in thess reports extend over a series of
years, Miscellansous measurements at many points other than regular gaging stations have
been made each year and are published under "Miscellaneous discharge measurements" at the
end of each report, the streams and pointe of measurement listed appearing in the gsams
relative order as t'he gtreams and gaging stations in the body of the report. An index of
the records obtained prior to 1904 has been published in Water-Supply Paper 119.

Each of the reports on surface water supply for the year 1939, issued as Water-Supply
Papers 871 to 884 (8ee table on p. 7), contains a summary of yearly discharge at gaging
stations in the area covered by that report; Gaging stations at which 10 or more com-
plete years of record have been collected are represented. These summaries are available
also as separate reprints.
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From time to time reports have been published that.are compilations of records for
various areas, usually a single State or drainage basin. These reports contain records
previously published (some of which have been revised),’as well as some records not con-
tained in the apnual series of water-supply papers. The following table gives the num—
bers and titles of these reports, arranged in alphabetical order by States and drainage

basins. .

Reports contalning compilations of discharge by States and dralnage basins

r-8suppl;
'atehpegp y Period State or dralnage basin and tltle
STATE
107 1895-1903 | Alabama, Water powers of, with an appendix on stream measurements in
Mississippi.
208 1887-1912 | California, Water resources of, part 1, Stream measurements in Sacra-
3 mento River Basin..
200 187e-1912 Californla, Water resources of, part 2, Stream muauraments in San
Joaquin River Basin,
300 1891-1912 Callfornla, Water resources of, part 3, Stream measurements in the Great
- Basin and Pacific Coast river basins.
47 1890-191S | California, southern,.Surface water supply of Pacific slope of.
597-E 1896-1927 | Californla, Surface water supply of Sacramento River Basin.
636-D 1805-1927 | California, Surface water supply of San Joaquin River Basin.
636-E 1894-1927 | Californla, southern, Surface water supply of Pacific slope basins 1in.
637-A 1505-1927 | Califormia, Surface water supply of minor San Francisco Bay, northern
Pacific, and Great basins 1n.
74 1884-1900 | Colorado, Water resources of.
197 1895-1905 | Georgla, Water resources sf.
415 1845-1015 | Massachusetts, Surface waters of.
230 1694-1906 | Nebraska, Surface water supply of.
370 1678-1910 | Oregon, Surface water supply of.
850 1895-1937 | Texas, Summary of records of surface waters of.
424 1875-1916 Vermont, Surface waters of.
492 1878-1919 | Washlngton, Summary of hydrometric dsta in.
870 1919-35 Washlngton, Summary of rscords of surface waters of.
156 1€05-1005 | Wisconsln, northern, Water powers of.
469 1804-1021 | Wyoming, Surface waters of, and their utilization.
DRAINAGE BASIN '
395 1888-1014 | Colorado River (Arilz., Colo., N. Mex., Utah, Wyo.) and 1ts utilization.
617 1897-1927 | Colorado Rlver, upper (Colo., Uteh), and 1ts utilization.
517 1889-1920 [ Great Salt Lake Basin, wltsr powers of.
618 1804-1026 | Green River (Utsh, Wyo.) and its utilization.
198 1590-1906 | Kennebec River Basin (Maine), Water resources of.
491 1595-1917 | Milk River. 8ee St. Mary and M1llk Rivers.
536 1895-1920 New Kanawha River Basin (N. C., Va., W. Va.), Surface water supply or.
279 1904-9 Penobscot River Basin (Malne), Wnter resources of.
192 1805-1906 | Potomse River Basin (D. C., Md., W. Vh.)
358 1808-1913 | Rlo Grande Basin (Colo., N. Mex., Tex.), Water resources of, 1588-1913.
491 1898-1917 St. Mary and M1lk Rivers (Mont,, cnmd.ns Water supply of.
109 1890-1904 | Susquehanna River Basin (Pa., Md.), Hydrography of.

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

State reports containlng compilutions of records of dlscharge

Stats Period ' Report ] Issued by
Alabama....e 1895-1916 Bull. 17, Water powers of Alabam@....e»e Geological Survey of Alabema.
Arlunn;. . 1857-1928 Strelm-g;glng Rept, lee.e . Arkansas Geologlcal Survey.
Colorado.... 1881-1935 | Water resources of Colora ppendix State Planning Commission,

Data on siream-gaging shtlons of Water Conservation Board,

Colorado.l State englneer.
DOsevesns 1881-1938 | Water resources of Colorado, Appendix 3, Do.

vols. 1 and 2, S¢ream-flow data of

Colorado.

Connecticut. 1900-1927 | Bull. 44, Water resources of Commectlcut. Stg: tg;l%%:;:'n:d:ltml
1 2. 4eesssesvevacssesss | Connecticu ate Water
DOveoosen 1912-33 5th Blemnial report b toar S
Geologleal Survey of Georgla.

Georgla..... | 1895-1906 Buii. ég. :n:er powers o; g:orgi:.. . o
DOescans 1907-19 Bull. ater powers O org. .

Illinols.. .: 1908-11 Water ro;ources of Illinolse... vess | Rivers and Lakes Commisslon.
DOscsvene 1900-1934 | Stream-flow data of I111nols.ecsescsssss | Division of Waterways.

1 Contalns records of yearly discharge only.
2 Contains records of monthly discharge in second-feet per square mile.
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State reports containing compilations of ds of disch inued
State Period Report Issusd by
Indiang....., | 1923-27 Pm:l,:;dzz’ Surface water supply of Department of Conservation.
ane.
DOsesesse 1927-30 Pub. 112, Surface water supply of Do.
Indiana,
1873-1032 | Stream-flow records of Iowasessves Iowa State Planning Board.
1873-1940 S\m:nrleu of flow relating to Iowa Iows Geological Survey.
streams,
1895~1019 | Surface waters of Kansas....ceccceeessss | Kansas Water Commission.
1019-24 2e0e@0sctvccannvernnne Do,
DOesoscns 1924-28 sevel0cceiscraencuanovvssesorrcrcansoane Kansas State Board of Agri-
culture,
DOeresoes 1928-35 Stream-flow data Of Kansad...eeseesoscss Do. Y
e . 1935-39 sevell0evasrsesnsroscnanass . Do.
Kentucky.... 1910-20 Surface waters of Kentucky:s.ovsse veo | Kentucky Geologleal Survey.
Loulsiana... 1903-38 Geol. B\lxu. 16, Surface water supply of Department of Oonservation.
Loulsiana,
Maine....... 1887-1920 lat amual report2.ec..veveccesscovecone Maine Water Powsr Commission.
Maryland.... 1929-37 Flow data and draft storage curves for State Planning Commission and
ma jor streams in Maryland. Weter Resources Commisslion.
Minnesota... 1909-12 Water-resources 1mesg@at10n of Mime~ State Drainage Commission.
sota,
Missouri.... | 1857-1926 | Vol. 20, 2d series, Water resources of Missouri Geological Survey
Missourli. and Water Resources.
De... . 1927-39 Vol. 26, 2d series, Surface waters of Do. .
. Missouri.
Montana. . 1889-1011 | 5th biennial reporteecccsreecescovesosss Office of the State engineer.
DOecacoos 1881-~1938 | Special Rept. 10, vols. l-4, Water re- Montans Agricultural Experi-
sources of Montana. ment Station. .
Nebraska.... 1894~1914 | 1st hydrographic reporte.cscsccecvecoses Bureau of Water Power, Irri-
gation, and Drainage.
DOeseeves 1914-28 2d hydrographlc reporticcecssscceccsccene Do.
Now Jersey.. 1891-1028 | Bull. 33, Surface water supply of New Department of Conservation
. Jereey. and Development.
DOvececee 1928-34 Special Rept. &, Surface water supply of | State Water Policy Oommis-
New Jersey. sion.
Now Mexico.. 1888-1925 { Surface water supply of New Mexico...ses Orfice of the State Engineer.
North Caro- 1880-1928 Bull. 34, Discharge_récords of North Department of Conservation
1line. Caroline streams. - and Development.
DOevveses 1889-1936 { Bull. 39, Discharge records of North . -
.- Caroline streams.?
North Dakota 1019-21 Report to Governor of North Dakota on State 'chief engineer.
flood oontrol.
DOsevsone 1882-1938 { Surfaee water in North Dakot@e.cssse . State Planmning Board.
Ohic. . 1868-1921 { Bull. 73, Ohio stream flow.. . Engineering Experiment Sta=-
: tion, Ohio State University.
DOssecoss 1902-39 ‘Bull. 200, Oompilation of stream-flow Department of Agriculture,
records of Ohio. Division of Ocnservation
and Natural Resources.
DOeseores | 1898-1939 | Bulle. 111,0nic stresm-drainage areas and Engineering Experiment Sta=-
flow-duration tables. tion, Ohlo State University
Oregonesesss 1878-1914 Bull. 4, Water resources of the State of | Office of the State Engineer.
Oregon.
DOsevoses | 1914-24 Bull. 7, Water resources of the State of Do.
Oregon.
DOsseruen 1924-30 Bull. 8, Water resources of the State of Do.
Oregon.
DOesecese 1930-36 Buél. 9, Water resources of the State of Do.
Pegom.
Permaylvania | 1590-1911 | Report of the Water Supply Commission of | Water Supply Commission of
Pennsylvania. Pemmsylvenia.
DOsesseesr | 1928-32 Stream-flow records of Pemmsylvania..... Degu;mnt of Forests and
laters.
Rhode Island | 1929-41 7th anmal report....ccsscececssssseveces Department of Publio Works.
Tonnessee... 1874-1924 | Bull. 34, Water resources of Tenneuus Department of Education.
1920-30 Bull. 40, Surface Waters of Temmessee. Do. N
1889.1005 | 5th biennial report, State engineer. office of the State Engineer.
1906-10 7th blemmlal report, State enginser. Do,
1911-1916 | 10th biennial report, State engimor Do.
1895-1927 | Bull. 31, Water resources of Virginis... Conservation Commission.
1878-1933 | Bull. 5, Monthly and yearly summaries of | Department of Conservatlon
hydrometric data. and Development.
Wisoonsin... 1888-1914 | 1st report of Railroad Commission of ° Reilroad Commission of Wisw-
Wisconsin to Leglslature on water eonsin.
powers.
DOveossee | 191423 24 report of Reilroad Commission of Wis- Do.

oonsin to Legislature on water powers.

2 Contains records of monthly discharge in second-feet per square mile.
S Contains reeords of weekly discharge.
4 Contains peoords of maximum and minimum defily, weekly, and monthly discharge and yearly mesn

discharge.

lloti.- In addition to the records contained in the reports Iisted above, the following States

haVe issued annusl or biemmilal

orts in which are contained reoords o‘f_ d.i_l_chn{gu

California,
exi

Colorado, Conneoticut, Idaho, Indlana, Maine, Missouri, .|

New York (also New York City Beard of Water Supp:

Penneylvania, Washington, and Wyoming.

©0y

Hew M
ly end city of Rochester), North Dakots, Oregon,
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The reports listed in the foregoing tables contaln the customary records of dlscharge
collected during the systematic operation of gaging stations. Detailed information on
the stage and discharge of many streams during major floods has been included in special
reports on these floods published by the Geological Survey. - The more recent of these
reports also contain other pertinent hydrologic information and analyses and compilations
of data relating to earlier noteworthy floods. The following list gives the mumbers and
titles of tﬁess reports.

Water-supply
Paper Title
88 The Passaic flood of 1902,
92 The Passalc flood of 1903.
96 Destructive floods in the United States in 1903.
147 Destructive floods in the United States in 1904.
162 Destructive floods in the United States in 1905.
334 The Ohio Valley flood of March-April 1913,
426 Southern California floods of January 1916.
487 The Arkansas River flaod of June 3-5, 1921,
488 The floods in central Texas in September 1921.
520-G Some floods in the Rocky Mountain region,
636-C The New England flood of November 1927.
771 Floods in the United States, magnitude and frequency.
773-E The New York State flood of July 1935.
796-B Flood on Republican and Kansas Rivers, May and Jume 1935.
796-C Flood in La Canada Valley, Calif., January 1, 1934,
796-G MaJor Texas floods of 1935.
798 The floods of March 1936, part 1, New England Rivers.
799 The floods of March 1936, part 2, Hudson River to Susquehanna River region.
800 The floods of March 1936, part 3, Potomac, James, and upper Ohio Rivers.
816 Major Texas floods of 1936.
836-A Stages and flood discharges of the Comnecticut River at Hartford, Conn.
838 Floods of Ohio and Mississippl Rivers, January-February 1937.
842 Floods in Canadian and Pecos River Basins of New Mexico, May and June 1937.
843 Floods of December 1937 in northern California.
844 Floods of March 1938 in southern California.
847 Maximum discharges at stream-measurement stations through September 1938.
867 Hurricane floods of September 1938.
869 Flood of August 1935 in Muskingum River Basin, Ohlo.
914 Texas floods of 1938 and 1939,

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a 1list of gaging stations for the area covered by this
report at which records of daily discharge were collected during the water year October
1941 to September 1942 by agencies other than the Geological Survey. The records for
these stations are not contained in the publications of the Geological Survey nor have.

they been published 'e1sewhere.

Records of discharge collected by agencies other than the Geological Survey

Stream Locatlion Period Collected by
Blue Earth Rlver... Near Rapldan, Minn., at Rapidan 1911-42 | Northern States Power Co.
hydroelectric plant.
Cannon River....... Near Cannon Falls, Minn., at 1921-42 Do.
Cannon Falls hydroeleciric
plant.
Mimnesota River.... Kear Granite Fells, Minn., at 1928-42 Do.
Minnesote Fells hydroelectric
plant.
Mississippl River.. | Near Anoka, Minn., at Ooon 1918-42 Do. f
Rapids hydroslectric plant.
DOvesencess Minneapolls, Minn., at lower- 1900-1942 Do. =
dam hydroelectric plant.
DOsevanncns vees 8t. Cloud, Minn., at 8t. Cloud 1924-42 Do.
“hydroelectric plant. .
DOseessncaseses | 8t. Paul, Minn., st Twin City 1926-42 | Ford Motor Co.
Lock end Dam.

Note.~ The Soil Conservation Service of the United States Department of Agriculture ls making
studies of runoff from seven areas in Wisconsin and four in Illinols. Three of the areas in
Wisconsin, comprising less than 5 acres each, are nsar La Crosse (study began in 1932), and the
other four, comprising less than 330 acres each, are near Fennimore {study began in 19838). The
four areas in Illinols, comprising less than 300 acres each, are near Bdwardsville (study began in
1938). Records of these studies are in the files of the Soll Conservation Service.
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COOPERATION

.

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

I1linois: Department of Registration and Education, F. G. Thompson, director,
through the Division of Water Survey, Dr. A. M,]Buswell, chiet; and Department of
Public Works and Buildings, W. A. Rosenfleld, director, through the Division of
Waterways, T. B. Casey, acting chief engineer.

Indiana: Department of Conservation, F. H. Wallace, acting commissioner prior
to November 1, 1942, succeeded by H. A. Barnhardi, commissioner; and State Highway
Commission, J. D. Adams, chairman, succeeded by 8. C. Hadden, ’

Iowa: Iowa Geological Survey, A. C. Trowbridge, director; University of Iowa
Institute of Hydraulic Research, F. M. Dawson, director and dean of College of
Engineering, and E. W. Lane, assoclate director; and State Conservation Commission,
F. T. Schwob, director.

Minnesota: Department of Conservatlion, Division of Water Resources and Engineer-
ing, W. 8. Olson, director.

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

North Dakota: Office of State engineer, J. T. Tucker.

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

Financial assistance was furnished by the Corps of Engineers, United States Army, in
the operation of 148 gaging stations, of which 49 were in Illinois, 32 in Iowa, 36 In
Minnesota, 11 in Missourl, 6 in North Dakota, 2 in South Dakota, and 12 in Wisconsin.

Financial assistance was also furnished by the Fish and wildlife Service, United States
Department of the Interior, and the Weather Bureau, United States Department of Commerce,

Several stations 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, Canaua. On waters adjacent to the international
boundary, certain stations are maintained jointly by the United States and Canada under the

terms of the Boundary Waters Treaty of 1909, and nthers are maintained under a subsequent
agreement between the two Goverrments. The records from all these statlons are obtalned
in such a manner as to be equally acceptable and available in both countries., These sta->
tions are herein designated international gaging stations.

Asslstance in collecting records was also rendered by the followlng municipalities,
organizations, and corporatlions:

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

Iowa: Misslissippl River Power Co,, Interstate Power Co., Central States Electric
Co., Central States Power and Light Corporation, Iowa Electric Co., Iowa Electric
Light & Power Co., Des Moines Electric Co., Des Moines Waterworks, Jacob E. Decker
& Sons, Boone Water Department, Iowa State College, and the cities of Ames, Cedar
Rapids, Des Moines, Marshalltown, Mason City, Ottumwa, and Waterloo.

Wisconsin: Northern States Power Co. and> Wisconsin Public Service Corporation.
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DIVISION OF WORK

The stream-gaging work was' conducted by the water-resources branch ,of the Geological
Survey, Glenn L. Parker, chlef hydraulic engineer, Carl G. Paulsen, assistant chief hydrau-
lic engineer, and Rudolph G. Kasel, chief of the division of surface waters. .

The data for the stations in the several States were collected and prepared for publl-
cation under the supervision of district engineers as follows: In I1linois (except for
Mississippi River at Alton and Thebes, Kaskaskia River at Carlyle, and for stations on
Galsna, Apple, and Plum Rivers), J. H. Morgan; in Indiana, D. M Corbett; In Iowa and for
stations on Galena, Appls, and Plum Rivers in Illinois, L. C. Crawford; in Minnesota
(éxcept for St. Croix River near Rush City), in North Dakota, for Mississippl River at
Prescott and at La Crosse, Wis., and for Whetstone River near Big Stone, S. Dak., P. R.
Speer; 1n Missourl, for Kaskaskla River at Carlyle, I1l., and for Mississippl River at
Alton and Thebes, I1l., H. C. Beckman; in Montana, A. H. Tuttle; in Wisconsin (except
for Mississippl River at Prescott and La Crosse), for St. Croix River near Rush City,
Minn., and for East Fork of Galena River at Council Hill, Ill., F. C. Chfistopherson.

The records were reviewed and the manuscript prepared for publication under the direc-
tion of B. J. Peterson, engineer in charge, and D. L. Milliken, assistant engineer, sec-
tion of reports.



GAGING STATION RECORDS 13

- HUDSON BAY BASIN

ST. MARY RIVER BASIN
Upper St. Mary Lake at St. Mary Chalet, Mont.

Location.- Water-stage recorder, lat. 48°44', long. 113°26', in NE} sec. 4, T. 34 N., R.
., at St. Mary Chalet in Glacler National Park, half a mile upstream from outlet.

Records avallable.- May 1920 to September 1942 (incomplete).

Extremes.- Maximum gage height,during year, 5.70 feet June 9; minimum observed, 0.46 foot

T. 2.
1929-42: Maximum gage height recorded, 6.88 feet June 15, 1937; minimum recorded,
0.02 foot Dec. 16, 29, 30, 1929, Jan. 1, 1930. !

Remarks.- No diversion.

Gage helght, in feet, water year October 1941 to September 1942

Day|] Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.29 1.73 1.32 .- 2.78 - 4.37 2.84 1.58
2 2.31 1.86 1.35 0.48 2.77 - 4,50 2.78 1.58
3 2.31 1.63 1.90 .48 2.75 3.34 4.82 2,73 1.55
4 2.32 1.83 2.84 .48 2,75 3.92 £.69 2.69 1.55
5 2.34 1.81 - .48 2.71 4.40 4.70 2.65 1.49
6 2.3€ 1.54 - .51 2.68 5.05 4.71 2.83 1.43
7 2.34 1.52 - _+54 2.67 5.43 4.63 2.80 1.41
8 2.31 1.44 - .58 2.73 5.62 4.56 2.57 1.40
9 2.23 1.39 - .60 2.84 5.66 4.42 2.54 1.40

10 2.21 1.33 - .87 3.21 5.56 4.27 2.52 1.40

11 2.12 1.33 ‘- f.72 35.569 5.28 4.21 2.80 1.42

12 2.11 1.32 - .81 5.82 4.91 4.13 2.48 1.41

13 2.07 1.37 - +99° 3.91 4.60 3.95 2.43 1.43

14 2.02 1.42 - 1.256 .91 4.35 3.77 2.38 1.47

15 2.01 1.51 - 1.50 3.87 4.37 3.73 2.30 1.53

16 2.01 1.56 - 1.89 3.73 4.60 3.76 2.26 1.52
17 2,01 1.60 - 1.84 3.60 4.55 3.80 2.23 1.65
18 2.01 1.80 - 1.98 5.48 4.37 3.76 2.19 1.71
19 2.02 1.63 - 2.02 3.34 4.17 3.65 2.18 1.70

20 2.08 1.85 - 2.10 - 4.00 .56 2.15 1.87

21 2.03 1.53 - 2.30 - 3.82 3.47 e.12 1.70

22 2.03 1.57 - 2.71 - 3.66 3.40 2.08 1.75

23 2.04 1.50 - 5.086 - 3.53 3.36 2.05 1.75

24 2.03 1.43 - 3.25 - 3.48 3.32 1.99 1.80

25 2.02 1.40 - 3.25 - 3.52 3.30 1.96 1.85

26 1.99 1.40 - 3.19 - 5.64 3.24 1.90 1.90

27 1.96 1.36 - 3.12 - 3.76 3.15 1.85 1.90

28 1.92 1.33 - 3.02 - 5.83 3.08 1.78 1.90

29 1.91 1.30 - 2.93 - 3.96 2.98 1.70 1.89

30 1.86 1.31 - 2.85 - 4.17 2.95 1.83 1.e8
31 1.79 - - - - - 2.91 1.65 -

f Partly estimated gage-helght record.
Time baslis: Mountaln standard time prior to 2 a.m., Feb. 9

1942; mountain war time thereafter.
To convert war time to standard time,” subtract 1 hour.
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Lower St. Mary Lake near Babb, lMont.

Locatlon.- Water-stage recorder, lat. 48°50', long. 113°25', 1n NE% sec. 3, T. 35 N., R.
., half a mlle upstream from outlet and 3 miles southeast of Babb.

Records avallable.- May 1929 to September 1942 (incomplete).

EXtremes.- Maximum gage helght recorded during year, 4.94 feet June 8; minimm recorded,
~0.67 foot Apr. 2.
1920-42: Maxlimm gage height recorded, 5.35 feet June 16, 1937; minimum recorded,
~0.75 foot Nov. 26-28, 1936. .

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

Gage helght, In feet, water ysar October 1941 to September 1942

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. - May June July Aug. Sept.
1 0.27 - - - - 1.47 - 2.88 1.91 1.21
2 .24 - I - - -0.66 1.53 - 3.00 1.89 1.20
3 - - -0.44| -0.62 -.63 1.57 2.16 3.07 1.87 1.18
4 - 0.42 -.44 -.63 -.58 1.58 2.23 3.08 1.84 1.16
5 - .59 ~.45 -.63 ~.53 1.60 2.92 3.10 1.83 -
6 - .77 -.46 -.62 -.49 1.80 4,08 3.10 1.82 -
7 - .87 - -.62 -.47 1.59 4.69 3.06 1.81 -
8 - |- .e2 - -.63 -.42 1.61 4.88 2.93 1.81 -
9 - L .91 - .63 -.40 1.64 4.67 2.83 1.78 -
10 - - - -.61 -.36 1.77 4.43 2.72 1.7 -
11 - - - -.62 -.31 1.83 4.23 2.65 1.72 -
12 - - - -.62| f-.31 1.90 3.92 2.67] 1.69 -
13 - - - -.63 £=.30 1.87 3.52 2.49 1.67 -
14 - - - - -.63 -.22 1.97 3.13 2.37 1.61 -
15 - - - -.63 .07 - 2.90 2.19 1.57 -
16 - - - - .31 - 2.86 2.08 1.63 -
17 - - - - .51 - 2.93 2.06 1.50 -
18 - - - - .68 - 2.98 2.07 1.47 -
19 - - - - .87 - 2.88 2.07 1.44 -
20 - - - - 1.09 - 2.72 2.02 1.42 -
21 - - - - 1.29 - 2.58 1.98 1.41 -
22 - - - - 1.8 - 2.43 1.93 1.39 -
23 - - - - 1.66 - 2.20 1.98 1.37 -
24 - - - - 1.75 - 2.02 2.04 1.34 -
25 - - - - 1.78 - 1.88 2.11 1.32 -
26 - - - - 1.78 - 1.92 2.09 1.31 -
27 - - - - 1.75 - 2.10 1.99 1.27 -
28 - - - - 1.64 - 2.35 1.90 1.25 -
29 - - - - 1.55 - 2.52 1.85 1.20 -
30 - - - - 1.48 - 2.71 1.88 1.21 -
31 0.28 - - - - - - - 1.92 1.23 -

f Partly estimated gage-helght record.
Time basis: Mountaln standard time prior to 2 a.m., Feb. 9, 1942; mountain war time thereafter.
To convert war time to standard time, subtract 1 hour.
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St. Mary River near Babb, Mont.

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

Drainage area.- 278 square miles (including area drained by Swiftcurrent Creek above point
of ﬁivers!on Into 8t. Mary Lake, since Oct. 1, 1915).

Records avallable.- April 1902 to September 1925, May 1929 to September 1932, October 1934
0 September 1942 (summers only). .

Extremes.- Maximum discharge during year,.3,620 second-feet June 8, date based on records
of Lower St. Mary Lake (gage height, 6.56 feet, from recorded range of stage); minimum
observed, 31 second-feet Apr. 2 (gage helght, 1.18 feet), discharge measurement.

1902-25, 1929-32, 1934-42: MaXimum discharge observed, 7,980 second-feet June 5,

1908 égage height, 9.4 feet, estimated); minimm recorded, 29 second-feet Nov. 18-20,
1939 (gage height, 1.16 feet).

Remarks.- Records good. Entire flow of Swiftcurrent Creek below Sherburne Reservolir is
diverted into lower St. Mary Lake above station. Records since 1929 do not include
flow in St. Mary Canal, which diverts water from river at left end of dam.

Rating table, water year 1941-42 (gage height, in feet,
and discharge, in second-feet)

2.4 254 3.7 836
2.8 388 4.3 1,290
3.2 563 5.0 1,940
Discharge, in second-feet, water year October 1941 to September 1942
Day; Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 416 293 200 - 302 965 - 507 246
2 420 250 229 131 350 S67 - 502 243
3 424 277 264 - - 373 836 - 489 234
4 420 271 - - 377 836 - 462 254
5 424 268 - - 392 1,750 - 462 218
437 261 - - 388 - 1,660 450 208
g 437 246 - - 380 - 1,520 437 200
8 424 237 - - 380 - 1,420 441 198
9 358 223 - h77 396 - 1,340 428 210
10 420 221 - - 484 - 1,240 420 213
11 392 221 - - 516 - 1,160 420 237
12 380 205 - - 554 - - 420 240
1 354 221 - - 608 - - 424 240
14 369 226 - - 608 - - 404 237
15 350 223 - - 649 - - 400 240
16 346 232 - - 60€ - 64¢ 377 229
17 340 232 - - 535 - 634 373 274
18 340 240 - - 476 - 634 380 289
19 329 240 - - 408 - 639 361 -
20 336 24e - - 365 - 608 350 -
21 340 234 - - 336 - 544 326 -
22 336 240 - - 316 - 521 329 -
23 - 246 - 484 380 - 549 318 -
24 - 246 - 507 563 - 598 299 -
25 - 223 - 540 77 - 655 289 -
26 - 218 - 549 1,000 - 665 280 -
27 - 213 - 526 1,290 - 593 271 -
28 - © 203 - . 450 1,520 - 507 267 350
29 - 203 - 377 1,470 - 471 240 396
30 - 208 - 320) 1,340 - 489 237 476
31 302 - - - 1,120 - 516 251 -
Second- N Runoff in
Month foot—days Maximum Minigum Mean acre-feet
OCEODBT . ottt ettt -
November. . PR 7,0€9 203 203 236 14,060
December.......... ... . cciiiiiiiiiiiiia., - - - - =
Calendar year  ..........c.e.eeueaann - - - - -
JANUATY. .ottt vie it iin it - - - - -
February.......... ... .ooiiiiiiiiiiiiion e - - - - -
garg){. et e e - - - - -
ri - - - - -
Hgy. 19,260 1, 520 302 621 38,200
June - - - - -
ﬂ:g;i‘ D 11,604 507 237 374 23,020
September.............oiiiiiiiiiniiiie - - - = -
Water year = ... ........i.iiiiiiaen - - e - -

t Result of discharge measureme?t.

h Computed from staff-gage reading. .

Time basis: Mountain standard time prior to 2 a.m., Feb. 9, 1942; mountain war time thereafter.
To convert war time to standard time, subtract 1 hour.
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. St. Mary Rlver near Kimball, Alberta
(International gaging station)

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

., tourth meridian, 1% miles southwest of Kimball and 4 miles north of international

boundary. Datum of gage is 3,917 feet above mean sea level (Dominion Water and Power
Bureau levels). Chain gage at site 3 miles downstream used during winter.

Drainage area.- 497 square miles.

Records avallable.~ January 1913 to September 1942. September 1902 to December 1912 at
site a mile north of international boundary. 1905 to 1912 at slte half a mile
downstream published in reports of Department of Mines and Resources, Canada.

Extremes.- Maximum discharge during year, 4,610 second-feet June 8 (gage height, 6.21
Teet); minimm observed, 84 second-feet Feb. 27.
1902-42: Maximum discharge, 18,000 second-feet (estimated) June 5, 1908; minimum,
16 second-feet Nov. 29, 1936.

Remarks.- Records excellent except those prior to period of ice effect, which are good,
and those for period of ice effect, which are fair. Since 1917 St. Mary Canal has
dlverted water from river near Babb, Mont. to North Fork of Milk River. Alberta Rail-
way & Irrigation Co.'s canal diverts from river 2 miles below station. Flow regulated
by Sherburne Lake Reservolr on Swiftcurrent Creek.

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

Discharge, in seccnd-feet, water year October 1941 tc September 1942

Day] Oct. Nev, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 527 549 225 275 156 e6 186 4661 1,370 2,030 752 400
2 522 a346 258 252 147 86 212 504 1,200 2,130 752 400
3 533 344 357 228 l46 88 *#239 538 | 1,160 2,140 726 595
4 527 a349 450 223 #145 #90 8243 561 1,260 1,970 692 373
5 533 354 538 *218 145 93 a24s 573 2,870 1,870 685 361
6 544 a322 847 206 145 26 262 567 4,510 1,870 6856 344
T 544 259 701 1956 145 99 176 556 4,490 1,820 672 532
8 527 269 701 195 146 102 205 567 4,550 1,700 666 528
9 490 262 683 195 147 104 163 604 4,270 1,530 640 332

10 527 251 659 196 147 106 179 858| 4,040 1,460 622 340

11 490 265 829. 198 147 110 271| 1.120} 3,e70 1,400 616 373

12 474 245 600 196 145 114 344 1,160 3,550 1,340 610 365

13 474 248 555 195 143 116 320 1,090 3,190 1,240 640 361

14 469 275 538 190 141 119 336| 1,020| 2,790 1,150 604 357

15 440 265 495 #186 133 120 328 1,020 2,540 597 357

16 435 265 516 186 136 121 324 975 2, 500 88s 5731 " 344

17 430 269 474 186 135 122 340 s96| 2,470 858 556 400

18 420 269 459 1se 134 123 348 s08| 2,470 844 581 427

19 411 - 265 454 189 132 124 271 738 2,400 868 544 423

20 416 265 474 189 129 *#125 316 666 2,230 829 527 418

21 416 269 459 189 *127 125 413 640( 2,100 779 504 427

22 411 235 435 189 123 125 604 679 1,940 762 504 447

23 411 258 430 189 119 124 752 851 1,740 758 488 477

24 411 276 411 188 108 123 765~ 1,110| 1,450 815 477 521

25 407 269 384 186 96 124 758 | 1.370 1,080 o927 456 622

26 402 261 375 182 o0 125 752 1,690f 1,210 919 447 604

27 402 242 ad44 17e 84 127 738 1,940 1,630 588 437 579

28 384 235 . 313 178 856 129 647| 2,040 2,190 779 418 556

29 379 228 304 172 - 137 579 1,960 2,250 745 357 538

30 376 238 204 l6e - 145 504 1,770 2,200 800 391 653

31 366 - 204 164 - 166 - 1,600 - 758 413 -

Seccnd— N Runcff in

Mcnth foct-daya Maximum Minimum Mean acre-feet
14,102 544 366 455 27,970

8,265 354 228 275 16,370

14,446 701 225 468 28,850

133,671 974 72 366 265, 100

8,066 275 164 196 12,030

3, 681 156 84 131 7,300

3,594 166 86 116 7,130

11,818 163 394 23,440

30,937 2,040 466 098 61,360

7%, 650 4,650 1,080 2,518 149, 900

37,896 2,140 745 1,222 75,170

17,641 752 387 569 34,990

12,854 653 328 428 25,500

Water year 1941-42 ,.... e 236,840 4,550 84 649 469,800

# Winter discharge measurement made on this day.

a No gage-helght record; discharge interpolated.

Note.- Stage-discharge relation affected by ice Dec. 28 to Apr. 3 (gage read every other day).
Chaln-gage readings at winter section used Nov. 1, 3, 5, for wimter period, and Apr. 6.

Time basis: Mountain stendard time prior to 2 a.m., Feb. 9, 1942; mountain war time thereafter.
To Convert war time to standard time, subtract 1 hour,
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St. Mary Canal at intake, near Babb, lMont.
(International gaging station)

Location,.- Water-stage recorder, lat. 48°51', long. 113°25', in IMiNE: sec. 27, T. 36
. R. 14 W., 600 feet downstream from intake of canal on Blackfeet Indlan Reserva-
tion and 1 mile east of Babb.

Records avallable.- 1918-42 (irrigation seasons only).

Remarks.—~ Records excellert. Canal diverts water from west bank of St. Mary River near
abb and discharges 1t into NortM Fork of Milk River. This water then flows in the
natural channel of Milk Rlver through Canada and back into Montana where It is used
for irrigation in Milk Valley east of Havre. Some water may be returned to St. Mary
River at St. Mary crossing.

Coogamtion.- This station is one of the international gaging stations maintained Joint-

Yy by the United States and Canada under the Boundary Waters Treaty. The records have
been ¢ollected and compiled jointly with the Dominion Water and Power Bureau, Depart-
ment of Mines and Resources, Canada.

Discharge, in second-feet, April to November 1942

Day] Apr. May June July Aug. | Sept. oct. | Nov,
1 - 690 | 753 462 786 544 | 108 .8
2( 33.6 702 | 755 464 784 543 5.1 1.8
3 31.3 704 | 748 544 780 541 3.9 1.7
4 30.9 706 | 746 7.0 778 538 3.5 1.8
5 30.9 708 | 518 790 78 538 3.1 -
6 31.3 708 24.e 792 776 538 3.1 -
7| 30.9 706 17.3 790 774 536 2.6 -
8| 16.6 708 16.1 786 774 533 2.5 -
9 1.2 708 7 790 770 533 2.5 -
10 .1 723 33.1 796 748 535 2.5 -
11 .2 729 29.1 792 719 538 2.6 -
1 5 732 25.2 786 693 536 2.6 -
13 ] 740 26.9 780 664 540 2.8 -
14| 7.3 742 22.7 772 643 543 2.4 -
15| 106 725 21.4 e 618 544 2.5 -
16| 157 693 20.1 790 el2 | 546 2.3 -
17| 229 686 19.3 785 688 548 2.1 -
18| 324 679 20.6 786 560 548 1.9 -
19| 464 668 21.0 78S 556 548 1.9 -
20 541 641 21.4 792 554 546 2.0 -
600 612 21.8 798 554 546 2.0 -
22| 638 643 22,7 796 551 549 2.3 -
23| 667 695 22.2 800 553 549 2.1 -
691 725 | 219 S04 551 512 2.2 -
25| 693 746 | 446 814 549 426 1.9 -
26| 697 761 | 450 788 548 423 1.9 -
27| oo 76l | 244 752 546 420, 1.9 -
28| 7oz 744 26.5 776 544 418 1.8 -
28 704 755 24.4 774 543 358 1.9 -
30| 695 761 | 254 782 543 222 1.9 - .
31 - 755 - 786 544 - 1.8 -
Seoond-~ Runoff in
Month toot—day Maximum Minimum Mean aore~feet
April 2-30.. . 5,541.1 704 0.1 305 17,540
May.eosee 22,0566 761 812 711 43,760
June . . 5,643.6 755 16.1 188 11,190
July. 23,442 814 462 756 46,500
August. ... 19,979 ° 786 543 644 29,6830
September. 15,238 549 222 508 30,220
October... 181.4 108 1.8 5.85 260
November 14 7.1 1.8 1.7 1.78 14
The POrioGsueevsvss = - ol - 189,200

Note.- Cansl not in operation before Apr. 2 and after Nov. 4.
Tae basis: Mountain standard time prior to 2.a.m., Feb. 9, 1942; mountain war time thersafter.
To convert war time to standard time, subtract 1 hour.
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St. Mary Canal at St. Mary crossing, near Babb, Mont.
(International gagling station)

Location.- Water-stage recorder, lat. 48°57', long. 113°21‘', in NE} sec. 30, T. 37 N.,
. W., 500 feet east of outlet of St. Mary River siphon, 9 miles northeast of
Babb, and 10 miles downstream from intake.

Records avallable.~ 1918-42 (irrigation seasons only).

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

Discharge, In second-feet, April to October 1942

Day| Apr. May June July Aug. Sept. octe
1 - 617| 663 430 675 493 | 160
2 - 623| 665 433 871 491 19.7
3 - 627| 663 469 669 489 3.8
4 - 628 665 808 669 489 .4
5 - 630] 597 675 687 487 .1
6 - 630 s2 681 667 487 -
7 - 630 29.6 681 665 484 -
8 - 830 25.2 879 667 482 -
9 - 632 30,7 675 665 482 -
10 - 640 74 679 857 484 -
11 - 646 34,6 883 628 486 -
12 - 648 34,1 673 817 486 -
13 - 853 33.6 669 587 486 -
14 - 655 30.0 865 579 486 -
15 71 649 27.8 661 547 456 -
16 133 627 26,0 673 545 484 -
17 1S6 619 24.4 671 534 4359 -
18 274 611 24,8 673 503 489 -
19 408 604 25,2 873 503 491 -
20 477 586 25.2 673 502 491 -
21 534 562 25.2 877 500 489 - .
22 568 572 25.2 675 502 491 -
23 579 613 25.2 675 502 493 -
24 610 640| 118 883 500 486 -
25 617 655| 408 689 408| 403 -
26 619 671| 418 683 498 394 -
27 623 877{ 302 644 496 391 -
28 825 657 40.0 667 494 389 - .
29 627 663 29.2 663 491 387 -
30 821 e73| 151 667 493 217 -
31 - 687 - 873 493 - -
Seoond- Runoff in
. Month foot—days Maximum Minimum Mean aore-feet
627 71 473 15,020
677 562 633 38,940
665 24.4 177 10,560
689 430 649 39,910
675 491 570 35,080
493 217 482 27,490
180 .1 36.8 365
The Period..ceeu. s cininieennenneenanennn - - - - 167,400

Note.- Canal not in operation before Apr. 15 and after Oct. 5.
TTme basis: Mountain standard time prior to 2 a.m., Feb. 9, 1942; mnu:ﬂ:ain war time thereafter.

To convert war time to standard time, subtract 1 hour,
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St. Mary Canal at Hudson Bay divide, near Browning, lMont,

(Internatlonal gagling station)

19

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

Records avallable.- 1917-42 (irrigation seasons only).

Remarks,.- Records excellent.

e United States and Canada under the Boundary Waters Treaty.

The records have

Ccogration.- This station 1s one of the international gaglng stations maintained jointly
Yy

been collected and comp
ment of Mines and Resources, Canada,

iled jointly with the Dominion Water and Power Bureau, Depart-

L]

Discharge, In second-feet, April to October 1942

Day|l Apr. Mey June July Aug. Sept. oct.
1 - 635 677 419 880 493 213
2 - 635 675 449 682 493 121 ‘Y
3 - 638 675 503 650 493 3.5 .
4 - 846 680 624 675 491 9.9
5 - 646 693 653 671 491 |° 5.0
6 - 846 424 682 668 488 3.3
7 - 846 96 689 668 486 2.0
8 - 646 32.2 696 665 484 -
9 - 640 23.0 691 666 456 -
10 - 662 40.5 691 664 486 -
11 - 671 54 703 646 488 -
12 - 668 32.6 689 629 491 -
13 - 666 3047 689 609 491 -
14 - 671 29.6 686 591 491 -
15 0.6 e77 26.2 684 574 491 -
16 18.1 660 22.8 686 556 488 -
17| 204 638 18.7 691 552 493 -
18| 215 633 18.2 684 528 499 - .
19| 312 624 18.5 686 506 497 -
20} 442 813 e2.2 684 501 495 -
21| 514 591 21l.9 ‘686 499 495 -
22| 565 574 20.5 689 497 495 -
23| 587 602 20,3 689 499 495 -
24| 609 638 21,1 689 497 499 -
25| 624 660 | 179 710 495 457 -
26| 635 686 426 700 495 397 -
27} 635 693 303 680 493 387 -
28| 638 671 786 671 493 385 - |
29| 640 673 27.8 682 488 383 -
30] 638 880 145 708 488 313 -
31 - 686 - 682 497 - -
Segond- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
APPIL 15m30 +ottiiiininii i 7,276.7 640 0,6 455 14,430
o 20,115 893 574 649 39,900
June . . 5,528.8 693 18.2 184 10,970
July.. 20,562 710 419 663 40,780
AUGUSE onn i e e 17,8565 682 488 576 35,410
September........ 14,121 499 313 471 28,010
October 1-7...... 386.7 213 2.0 55.1 765
The POrLoQeuseaseeseernrereenneerennnnan - - - - 170,300
Note.~ Canal not In operation before Apr. 15 and after Oct. 7.
© basis: Mountain standard time prior to 2 a.m., Feb. 9, 1942; mountain war time thereafter.

To convert war time to standard time, subtract 1 hour.
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Swiftcurrent Creek at Many Glacier, Mont.
(International gaging station)

Location.- Water-stage recorder, lat. 48°48', long. 113°38', in sec. 12, T. 35 N., R. 186
.» at outlet of Swiftcurrent Lake at Many Glacler, Glacler National Park, 14 miles

southwest of Babb. .
Dmi%ge area.- 3l.4 square miles. .
ecords avallable.- June 1912 to September 1942 (winter records Iincomplete).
Extremes.- Maximum discharge during year, 1,040 second-feet June 6 (gage height, 4.65

feet); minimm observed, 19.4 second-feet Mar. 5 (gage helght, 1.44 feet).
1912~42: IMaximum discharge; 2,250 second-feet June 13, 1937 (gage height, 6.89

foqt, affected by backwater from bridge); minimm observed, 9.6 second-feet Mar. 14-15,
1940 (gage height 1.46 feet).

Remarks.- Records good.. No diversion or regulation.

Coogerafion.— This station 1s one of the international gaging stations maintained Jointly
y the United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled Jointly with the Dominion Water and Power Bureau,
Department of Mines and Resources, Canada.

Rating tables, water year 1941-42 (gage heilght, in feet, snd discharge, in second-feet)

. Oct. 1-31 Mar. 1 te Sept. 30
1.8 45 2.2 122 l.4 18.0 1,9 61.5 2.8 278
1.9 61 2.3 147 1.6, 21.6 2.0 79.0 3.0 346
2.0 79 2.4 174 1.6 26.6 2.2 117 3.5 541
2.1 99 2.5 202 1,7 34.0 2.4 162 4,0 762
l.e 45.5 2.6 216 4.7 1,060
Discharge, in second-feet, water year October 1941to September 1942
Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1e0) 152 20.8] g23.4 132 g202 476 170 88
2 169 21.6 g26.6 146 8226 452 160 66
3 169 20.8 26.6 163 2511 452 160 58
-4 202 1487 20.1 29.3 153 372 426 146 586
5 188 - 19.4 30.8 141 736 398 148 56
6 158 20.8 36,9 156 992 391 160 60
7 147, 20.8 36.9 150 8286 353 144 58
8 127] . 2.6 36,9 185 736 332 137 58
115 22.6 37.8 243 688 298 132 &8
10 108, 22.6 40.1 429 579 256 130 €0
11 110] 22.86 62 480 426 272 130 74
12 1185 25.4f 137 413 311 276 128 76
13 134 22.5 183 363 269 2286 121 70
14 130 22.5 176 208 272 194 107 e
15 124 2l.6 17e 252 398 202 99 8l
16 130 21.6 187 206 554 222 93 80
17 140 20,8| 141 178 406 262 986 103
18 140} 20,8 132 160 304 272 99 93
19 137 21.6 137 1563 2686 252 103 83
20 130 21.6{ 160 157 240 222 109 sl
21 120 21.6 259 228 2lo 199 106 96
22 113 22.6| 646 383 188 199 1ol 108
23 106! 22.56| 476 612 183 208 80 113
24 99 21.6| 29s 604 106 213 83 115
25 96 21.6 216 564 265 208 79 113
26 91 20.8| 178 641 391 199 76 107
27 85 20.s| 160 600 408 176 66 101
28 79 21.6 132 456 417 157 68 o2
29 72| 22.6| 124 332 468 162 83 84
30 63 22,56 121 259 8§00 1i7s <63 70
31 56 22.86 - ?lo - 17s &8 -
Per Runoff
Second-
Month foot-days Maximum | Minimum Mean sgt;;:s Tnches | Acre—fest
Ootober ...... .............. ... &6 124 5.95 4.586 7,600
November . . - - - - -
December .......... - - - - -
Calendar year ......... - - - - - - -
19.4 21.6| .c88] .79 1,530
23.4 143 4.55 5.08 8,490
132 300 9.55 11.01 18,440
183 411 13.09 | 14.60 24,440
187 268 8.54 9.85 16,460
53 109 3.47 4.00 6,710
56 80.0 2.55 2.84 4,760
Water year = ..... Lo - - - - - - -

+ Result of discharge measurement.

g Computed from graph based on gage readings.

Time basis: Mountain standard time prior to 2 a.m., Feb., 9, 1942; mountain war time thereafter.
To convert war time to standard time, subtract 1 hour.



ST. MARY RIVER BASIN 21
Sherburne Lake Reservoir at Sherburne, Mont.

Location.~ Water-stage recorder, lat. 48°50', long. 115°31', in sec. 35, T. 36 Ns,
«» In gatehouse at Sherburne Dam on Swiftcurrent Creek, 6 mliles southwest or Bs.bb.
Datum of gage is 4,700.0 feet above mean sea level. Gage heights have been reduced
to elevations above mean sea level.

Drainage area.- 64 square miles.
Records available.-~ May to June 1915, May 1917 to September 1918, June 1921 to September
s

Extremes,~ Maximum contents during year, 60,828 acre-feet July 19 (elevation of water-
surface, 4,784.84 feet); minimum observed, 6,014 acre-feet Oct. 1 (elevation of water-
surface, 4,736.82 feet).

1915, 1917-18, 1921-42: Maximum contents, that of July 19, 1942; no usable con-
tents at times,

Remarks.~ Reservoir is formed on natural lake by earth £111 dam completed In 1921; storage
began in 1919. Capacity, 66,100 acre-feet between elevations 4,726 (6 feet above lowest
outlet gate sill) and 4,788 feet (spillway crest). Natural 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 on Milk River
project of Bureau of Reclamation.

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

Contents, in scre-feet, water y.eu' October 1941 to September 1942

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

1] 6,500( 16,320 21,900 | 33,128 | 35,719 | 37,220 | 38,856 | 39,701 | 57,124 | 60,471} 54,036 | 30,432,
2 7,101 | 16,460 | 22,820 | 33,206 | 35,836 | 37,268 | 38,960 | 39,000 | 57,380 | 60,403 | 54,050 29,616
3| 7,498| 16,560 | 23,920 | 33,304 | 35,940 | 37,328 | 39,025 | 38,570 | 57,519 | 60,471} 63,300 | 28,748
4| v,972| 18,660 | 25,000 | 33,447 | 36,031 | 37,376 | 59,155 | 3e,011 | 58,601 | 60,673 | 52,488 | 27,934
5| 8,507| 16,800 | 25,800 | 33,568 | 36,109 | 37,426 | 39,272 | 37,400 | 58,992 | 60,539 | 51,762 | 27,008
6| 8,895| 16,908 26,350 | 33,689 | 36,161 | 37,491 | 39,360 | 36,536 | 58,590 | 60,486 | 50,950 | 26,273
7| .9,367| 17,025 26,790 | 35,808 | 36,224 | 37,556 | 39,558 | 36,320 | 5¢,159 | 60,522 | 50,260 | 25,500
8| ‘9,701 | 17,187} 27,219 | 33,916 | 36,260 | 37,621 | 39,740 | 35,58S | 68,159 | 60,675 | 49,510 | 24,701
91! 10,019| 17,388 | 27,505 | 34,024 | 36,296 | 37,699 | 39,766 | 35,562 | 55,686 | 60,624 4s 715 23,788
10 10,290 17,520 27,769 | 34,108 | 36,344 | 37,764 | 40,052 | 36,560 | 5,690 | 60,639 | 47,905 | 22,919

10,602 | 17,682 28,022 | 34,204 | 36,368 | 57,816 | 40,286 | 35,310 | 58,465 | 60,709 | 47,060 | 22,070
10,916 17,880 | 28,253 | 34,3121 36,392 | 57,855 | 40,585 | 39,625 | 58,329 | 60,420 | 46,295 | 21,210
28,462 | 34,396 | 36,416 | 37,894 | 41,469 | 40,702 | 55,295 | 60,199 | 45,508 | 20,3850
11,620) 18,340 28,860 | 34,480 | 36,452 | 57,933 | 41,859 | 41,625 | 5,320 | 60,063 | 44,765 | 19,546
15| 11,964 | 18,754 | 28,902 | 34,664 | 36,488 | 37,959 | 41,859 | 42,470 | 58,686 | 60,199 | 43,972 | 15,536
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16| 12,300 19,123} 29,196 34,624 | 56,524 | 37,998 | 41,833 43,118 | 59,349 | 60,505 | 43,160 | 1s,130
17| 12,642 19,402 29,520/ 34,684 | 36,548 | 38,037 | 41,751 | 43,762 | 59,366 | 60,777 | 42,340 | 17,502
18| 13,038 19,591 | 29,808 | 34,732 | 36,584 | 38,076 | 41,560 | 44,300 | 55,992 | 60,794 | 41,599 | 16,800
19| 13,408 19,720 | 30,120( 34,780 | 36,620 ] 38,116 | 41,170] 44,525 | 68,764 | 60,811 | 40,546 | 18,030
20| 13,744 19,540 30,399 34,828 | 36,656 | 38,154 | 40,624 | 45,365 | 58,490 | 60,743 | 40,104 | 15,260
21| 14,0091 19,990| 30,662 34,876 | 36,704 | 38,206 | 40,416 | 46,150 | 58,142 60,500 | 39,376 | 14,585
22|-14.252| 20,170| 30,916 | 34,939 | 36,776 | 38,271 | 40,571 | 47,275 | 57,938 | 60,267 | 38,609 | 13.880
23| 14,540 20,350 51,169 | 35,004 | 36,845 | 38,349 | 41,248 | 48,925 | 58,091 | 59,025 | 37,764 | 15,256
24| 1a,810| 20,500| 31,436 35,066 | 36,920 | 38,440 | 41,326 | 50,725 | 58,431 | 59,230 | 36,968 | 12,642
25| 15,089 | 20,670 31,724 | 35,121 56,950 | 38,518 | 41,170 | 52,280 | 59,111 | 58,703 | 36,224 | 12,276
26) 18,287 28,850| 32,000 365,156} 37,052 | 35,596 | 40,910 54,005 | 59,525 | 59,295 | 35,381 | 11,916
27| 15,458 | 21,000 | 32,276 35,264 | 57,124 | 38,674 | 40,715 | 65,220 | 60,335 | 57,904 | 34,540 | 11,524
28| 15,692 21,150 | 32,564 | 35,342 | 37,184 | 38,726 | 40,569 | 55,668 | 60,420 | 57,492 | 53,675 | 11,084
29} 15,950 21,300] 32,787{ 35,420 - 38,765 | 40,351 | 56,18Q | 60,522 | 56,964 | 32,908 | 10,659
30} 16,100 21,410| 32,963| 35,498| - 3e,804 | 40,156 | 56,680\ 60,539} 56,308 | 32,072 | 10,611
311 16,220| = 33,073] 35,689 - 35,830 = 56,900 - 55,572 | 31,224 -

Contenta computed from greph based on cobserver's gage readings Oct. 1 to Dec. 9, Apr. 1-13,

!1'14, July 5, 6, 20, 21.

Monthly elevation and contents, water year October 1941 to

September 1942 .
Elevation Contents |Change in contents
Month (feet)t (acre-feet) during month
8epte30ec...cveivene 4,736.82 6,014 -
O0cte Slececccccscane 4,749.42 18,220 +10,206
Nov. 30. csnsesenn 4,754.81 21,410 +5,190
Dece Slecuguccoenses | 4,765.43 33,073 +11,665
Calendar yeer 1941 - - +23,572
Jone 3leeveccecsesas | 4,767,539 35,589 +2,B516
37,184 41,595
38,830 +1,646
40,156 +1,326
56,900 +16,744
60,539 +3,639
July 3levecncces 4,751.67 56,572 -4,967
Aug. 3l-... 4,763.64 31,224 -24,348
8ept.30... 4,742,77 10,511 -20,713
Weter yesr 1941-42 - - +4,49'7

+ Elévation at midnight.

Time basis: Mountain stenderd time prior to 2 s.m., Feb. 9,
1942; mountaln war time theresfter. To convert war time to sten-
dard time, subtract 1 hour.

$92789 0 - 44 -8



22 ST. MARY RIVER BASIN ’ |

Swiftcurrent Creek at Sherburne, Mont.
(International gaging station) |

Location,- Water-stage recorder, lat. 48°50', long. 113°3l', in sec. 35, T. 36 N., R. 15
.y 0 feet downstream from spillway of Sherburne Lake Dam at Sherburne.

Draln%ge area.- 64 square miles.
ecords avallable.- July 1912 to September 1942 (winter records incomplete).

TEemes .~ Imun discharge during year, 1,530 second-feet June 5 (gage helght, 6.67
eet]; minimm, 0.1 second-foot Oct. 3, 5, 6, Oct. 8 to Nov. l; minlmm gage height,
0.33 foot Oct. 10, Nov. 1.

1912-42: Maximum discharge, 2,280 second-feet June 17, 1918 (gage height, 7.83
feet); no flow at times when gates in dam were closed.

Remarks.- Records excellent except those below 1 second-foot or those for perlod of no
gage-helght record, which are fair. No diversion. Flow regulated above station.
Coogeration.- This station is one of the international gaging stations malntained joint-
y by the United States and Canada under the Boundary Waters Treaty. The records
have been collected and compiled jointly with the Dominion Water and Power Bureau,

Department of Mines and Resources, Canada.

Rating table, water year 1941w42 (gage height, in feet, and discharge, in secondefeet)

0.3 O 1.4 14 3.6 279
o4 2 1.6 21 4.0 390
.5 5 1.8 32 4.5 544
.6 1.0 2.0 45 5.0 742
8 2.7 2.2 64 5.5 971

1.0 5.7 2.6 117 6.0 1,208

1.2 9.7 3.0 182 6.7 1,548
Discharge, in second-feet, water year October 1941 to September 1942

D;[ Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

1 0.2 0.1 140 215 712 617 508

2 .2 . 506 215 661 617 505

3 .1 502 215 572 613 502

4 2 502 362 554 609 496

5 -1 496 1,080 568 606 486

6 -1 L 192 1,500 554 606 483

7 .2 80.5| 489 4 446 602 486

8 1 483 1,110 411 593 518

9 1 421 691 411 594 505

10 22 171 729 398 587 831

11 21 2.8 790 401 579 537

12 .1 .8 577 432 562 528

13 [ - 2.4 126 424 528 521

14 -1 al.0 2.1 365 335 628 511

15 -1 h244 2.1 363 240 524 499

16 .21 n244 2.2 388 240 521 508

17 a1 h244 2.3 576 252 518 521

18 1 R 340 2.2 598 336| © 508 505

19 1 . 441 2,0 502 348 508 402

20 1 534 1.8 496 350 508 466

21 2 528 1.9 492 348 505 | 508

22 .1 524 2.0 363 119 505 521

23 1 505 2.1 260 521 496 521

24 1 419 2.7 178 565 496 466

25 1 416 3.1 135 565 492 378

26 .1 T416 4.1 250 474 169 370

27 1 346 246 432 424 483 366

28 .1 301 376 558 429 arm 360

29 1 301 269 633 518 492 353

30 .1 209 215 716 609 514 178
31 B - 215 - 613 511 -
Second- Runoff in

Month foot-days Maximum Minimum Mean aore-rset

3.5 0.2 0.1 0.11 6.9
Calendar year ...........ihiveiiinan - - - - -
JARUBLY. L.t - - - - -
February....................... o - - - - -
Maroh.............cc.iiioveninn. .. - - - - -
ApTil. ... i i - 6,110.0 534 - 204 12,120
MAY. oottt . 5,860.7 505 1.9 189 11,620
JURE. ..ottt ..| 16,648 1,500 135 555 33,020
July.. . .| 14,120 712 240 485 28,010
August. .. . L 16,793 617 a7 542 33,310
SePLOmbET. .. ... o\t 14,146 837 178 472 28,080
Water year = ...........i..eiiiieean - - - - -

a No gage~height record; discharge computed on basis of fleld estimates made on Apr, 2, 9.

h Computed from staff-gage readings.

Time basis: Mountaln stendard time prior to 2 a.m., Feb, 5, 1942; mountaln war time thereafter.
To convert war time to stamdard time, subtract 1 hour.



. RED RIVER OF THE NORTH BASIN 23
Otter Tall River near Detroit Lakes, Minn.

Location.~ Water-stage recorder and concrete control, lat. 46°50', long. 95°42', in sec.
23, T. 139 N., R. 40 W., 5 miles downstream from Height of Land Lake and 74 miles east
of city of Detroit Lakes.

Dralnage area.- 270 square miles.

Reccrds avallable.- March 1937 to September 1942.

Extremes.- Maximum daily discharge during year, 105 second-feet June 15; maximm gage
TieIght, 4.97 feet Feb. 28, affected by ice; minimum discharge, 0.2 second-foot Apr. 27
(gage height, 2.57 feet).

1937-42: Maximum dally discharge, that of June 15, 1942; minimum daily, 0.1 second-
foot Mar. 23, 1940.
Remearkg.— Records good except those for period of doubtful gage-height record, which are
alr, and those for periods of ice effect or no gage-height record, which are poor.
Flow partly regulated by dams of Minnesota Department of Conservation on several lakes
above station.

Rating tables, water year 1941-42, except periods of ice effeot (gage helght, »
in feet, and discharge, in second-fest)

Oet. 1 to Feb., 24 Feb. 26 to Sept. 30 :
g 2.6 0.6 33 29 2,6 0.5 3.3 29
2.7 2,2 3.4 37 2.7 2.2 3.4 38
2.8 4.5 3.6 48 * 2.8 4.5 3.6 49
2.9 7.8 3.6 60 2.9 7.8 3.6 62
3.0 12 3.0 12 3.7 76
3.1 16 3.1 16 3.6 o4
3.2 22 3.2 22 3.9 116
Disoharge, in second-feet, water year October 1941 to September 1942
Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. m June July Aug, Sept.
1 1.2 12 36 b22 dio b20 68 17 dase 69 5.2 - 87
2 1.6 16 34 a22 dalo b24 62 26 dse 69 4.2 63
3 2.2 22 33| a22 da11 426 68 28 83 66 3.7 65
4 2.2 23 33 220 dalz bdze 61 36 76 63 4.2 66
5 2.6 23 33 a20 #d13 bazs 61 44 dae2 62 4,8 65
6 3.0 24 33 220 d9.3 “ad4 de2 47 aos 62 4.5 66
7 4.2 24 32| al9 a6.e asé a6l 52 ag2 61 5.6 66
8 4.2 22 33 | %blB d4.e a8 | 461 58 dass 59 9.3 66
9 4.2 22 #32| v17 as.4 a6 | ael 66 aogo 59 9.7 65
10 4,2 26 a32| bl2 das. daz7 as? 65 age 56 10 66
11 4.0 28 b30 | bl2 das.4 az6 46 63 498 53 10 65
12 3.2 30 b30| bvl2 4a3.4 436 46 5 4100 60 9.3 66
13 3.0 31 b30 16,5 d4.0. 434 34 83 aoe 60 2.7 68
14 2.8 *32 b2s 4.0 d4.2 as3 23 8s 490 48 10 76
15 2.4 32 bes 3.0 43.2 ass 26 . 88 4105 46 10 80
16 2.0 36 b31 2.6 a2.8 az6 18. 92 dioz 42 11 80
17 1.8 52 30 2.6 aZ,6 a3g 4.6 o8 4100 45 18 81
18 l.e 48 29 1.0 a2.4 a40 3.6 100 aso 42 19 e 86
19 2.2 456 29 4.6 b2.2 d64 8.6 100 ass 29 22 85
20 2,2 37 29 6.2 b2,6 #3860 6.6 102 as1 20 2¢ B85
21 2.2 33 28 7.8 b3.2 49 4.5 100 81 20 24 86
22 2.2 b34 28 s.2 b4.0 58 3.2 100 €0 11 23 €6
23 2.2 b34 27 8.9 b4.0 &0 1.6 04 80 10 23 20
24 2.0 b34 bes 9,7 b3.2 46 1.0 92 78 8.2 23 94
25 1.8 33 b2 10 b3.8 52 .8 20 ki:] 8.9 22 94
26 1.6 32 b26 10 b5.0 66 .5 94 80 8.2 32 06
27 1.6 32 b24 10 bB.o 52 1.9 90 e 6.8 37 96
28 1.4 56 b24 11 b4 52 5,2 70 73 7.1 40 26
29 1.8 38 b2¢ 11 - 66 6.5 68 e 6.2 | 42 o8
30 3.7 36 v22 11 - kil 22 asé 69 5.8 48 98
31 ‘ 8.2 - b2z | di1l - 2 - a4 ~ 5.8 62 -
Seoond— 5 Runoff in
¥onth foot-days Maximum Minimum Mean acre-feet
166
1,830
_ 1,790
_ 18,850
704
317
2,530
1,730
4,550
65,160
2,280
1,130
4,660
Water year 1941-42 .................0.0...n 13,534.2 106 .5 37.1 26,840

# Winter discharge measurement made on this day.

8 No gage-helght record{ discharge estimated.

b Stage-discharge relation affected by ice.

d Doubtful glge-heifht record; discharge partly estimated,

Time basis: Central standard time prior to 2 a.m.,.Feb. 9, 1942; central wer time thereafter.
To convert wer time to stenderd tlme, subtract 1 hour. N



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

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

Drainage area.- 1,810 square miles.

Records avallable.- November 1933 to September 1942. October 1930 to November 1933 at
slte four miles downstream.

Average discharge.- 10 years (1931-32, 1933-42) 74.4 second-feet.
Extremes.~ Maximm discharge during year, 747 second-feet June 6 (gage height, 3.52 feet);
1}1 ntmhm, 65’7 second-feet Oct. 27 l(gage height, 1.08 feet); minimum daily, 9.2 second-
eet Apr. 5.
1930-42: Maximum discharge, 810 second-feet Dec. 11, 1930; minimum, 1.0 Ssecond-
fopt May 2, 1934, Sept. 30, 1935; minimun dally, 1.6 second-reet Feb. 7, 1637.

Remarks‘,- Records good. Flow completely regulated by power plants upstream.

Discharge, in second-feet, water year October 1941 to September 1942

Day] Oot. Nov. Dec. Jan. Feb. Mir. Apr. May June July Aug. Sept.
1 40 128 el 105 112 51 b174 394 424 199 - 158 227
2 57 146 20 2130 11 el vivs 414 566 312 71 265
3 4e 124 25 al40 #130 b12s 172 395 304 322 143 207
4 65 103 105 2100 %126 147 153 352 446 310 138 209
5 42 in 116 al30 107 bl4s b9.2 302 475 281 163 |» 221
[ 52 108 *104 al30 131 135 o1 320 653 286 188 127
7 41 187 22| %120 116 bl02| 130 317 801 294 190 172
8 04 126 78 bli4 o8 bllo| 122 301 58¢ 220 192 203
9 80| 43 m 129 116 119 113 302 553 260 188 202

10 57 122 110 100 12 al30| 114 301 560 2186 180 257

11 48 105 118 b12 106 al30| 113 206 e 287 176 211

L 50 95 lo8 b11l 100 al40| 124 312 478 133 180 273

13 47| 110 75 115 113 al50 53 391 444 247 176 193

14 86 122 56 108 117 al40 51 431 310 165 152 21s

15 66 113 89 123 84 a85 93 432 437 206 201 200

16 63 44 vl22 139 73 al30 81 469 458 200 160 224

17 S0 121 116 139 92 al20 50 405 424 196 163 236

18 84 119 v12l 86 bee al50 74 435 401 197 167 246

19 83 133 pl2l 179 o1 2140 24 430 390 149 158 263

20 70 111 bl26 150 vS4 al4o S0 428 399 196 166 288

21 86 109 b110 158 80 2150 78 433 278 167 144 302

22 137 96 108 151 13 *a70 79 419 375 161 150 262

23 111 51 108 132 98 107 76 420 244 152 134 278

115 £ 126 155 78 v11e| 100 343 271 151 131 184

25| « 120 07| »vlle 125 102 bel4| 123 400 273 150 129 224

26 144 26 133 140 o3 220 37 398 3 179 135 264

108 73 149 139 90| b2og| 177. 393 372 131 179 198

28 11s S6 v8¢9 111 81 b216| 304 413 310 158 154 247

29 124 61 1104 105 - b5l| 380 424 490 172 1901 273

30 122 54 136 132 - bleg| 201 513 359 183 234 263

31 118 - 130 122 - 85 - 208 - 175 202 -

Second- Runoff in

Month foot-days Jlnxmun Minimum Mean acre—fset
2,404 144 40 80.1 4,930

3,086 187 43 103 6,120

3,244 149 22 105 8,430

48,485,1 396 9.1 133 98,180

3,830 179 12 124 7,600

2,730 131 13 7.5 5,410

4,128 229 51 133 8,160

3,6803.2 360 9.2 120 7,160

11,585 513 296 383 23,570

12,804 653 244 427 25,400

8,443 322 131 208 12,750

5,103 234 71 185 10,120

8,920 302 127 231 13,720

Water year 1941-42 coe...|  66,258.2 853 9.2 182 131,400

# Winter discharge measurement mede on this day,

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

b Stage-discharge relation affected by ice.

Time basis; Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To oconvert war time to standard tire, subtract 1 hour.



RED RIVER OF THE NORTH BASIN

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

Locatlon.- Staff gage, lat. 46°52'10", long. 96°47'00", In sec. 7, T. 139 N., R. 48 W.,
Just upstream from Island Park Dam in Fargo and 10 miles upstream from Sheyenne River.
Datum of gage 1s 870.00 feet above mean sea level, adjustment of 1912.

Drainage area.- 6,840 square miles (revised).
May 1901 to September 1942,

Records available.-

Average discharge.- 40 years (1902-42), 408 second-feet (unadjusted).

Extremes.- Maximm dlscharge observed during year, 3,380 second-feet June 11 (gage helght
12,27 feet); minlmm observed, 67 second-feet Dec. 13, Feb. 28 (gage height, 7.68 feet
1901-42: Maximum discharge observed, 7,740 second-fest July 11, 1916 (gage height,
21.04 fest, present datum); maximum gage height observed, 23.6 feet (present datum
Apr. 6, 1916, affected by ice; no flow for many days in gach year for perlod 1932-41.
Maximum stage known, 40.1 feet Apr. 7, 1897, U. S. Weather Bureau gage, datum of
which 1s 863.5 feet above mean sea level, adjustment of 1912,

5.

Remarks.- Records good. Gage read once or twice daily. Flow partly regulated b{ several
akes In Otter Taill River Basin and municipal pools created by dams In channel of Red
River. Figures of dally discharge do not include diversion by city of Fargo.
Rating table, water year 1941-42, except period of backwater from aquatic
vegetation (gage helght, in feet, and discharge, in second-feet)
7.6 &0 8.4 289 10.0 1,294
7.7 71 8.6 378 10.5 1,800
7.8 94 5.8, 478 11.0 2,370
8.0 147 9.0 586 11.5 2,900
8.2 212 9.5 897 12.2 3,330 .
Disch;rée. in second-feet, water year October 1941 to September 1942
Day} Oct. Nov. Dec. Jan. Feb. . Mar Apr. May June July Aug. Sept.
1 82 176 119 119 139 S0 531 968 1,690 1,120 897 643
2 8 166 109 102 127 94 586 1,390| 1,910 1,120 796 586
3 87 166 104 57 119 104 672 1,690( 1,690 1,120 614 586
4 a7 169 104 99 130 106 702 2,130| 1,4%0| 1,040 452 558
5 73 1583 102 96 127 102 6721 -2,130| 1,390 968 402 558
6 s 163 96 94 127 99 643 2,020 1,290 968 366 558
7 s2 163 96 89 126 102 586 1,690| 1,590 968 332 504
8 82 141 a7 94 125 127 478 1,200 2,370 1,040 356 452
9 s2 130 S6 s9 1256 141 356 965 2,900 897 378 478
10 s2 78 s7 86 130 156 332 89Yy 3,170 702 378 504
11 78 a2 s 89 130 172 310 764 3,330 829 402 478
12 s 112 76 92 126 162 310 702 3,280 968 378 478
13 82 1563 67 99 119 147 281 614 2,900 968 378 531
14 a9 141 mn 102 126 147 269 614 2,370 1,040 402 531
15 S6 144 78 94 119 156 253 704 2,020 1,120 427 558
16 S0 136 ag 80 119 159 230 1,170 1,690 1,120 427 614
17 78 1256 96 s 114 166 212 1,690 1,490 1,040 402 586
18 69 96 104 94 109 172 178 1,800 1,200 968 378 614
19 73 136 94 102 104 181 162 1,590 1,200 968 378 672
20 8 130 50 114 94 172 144| 1,690{ 1,200 968 378 702
21 76 130 s 119 so 162 139 1,690 1,120 968 378 702
22 80 114 109 1256 so 159 133 1,590 1,040 1,040 366 702
23 87 89 122 130] S5 172 122| 1,490( 1,040| 1,040 356 702
24 94 82 127 139, S9 188 104 1,290 968 1,040 332 733
25 92 s2 127 147 89 223 99 1,200 897 968 310 7338
26 94 102 119 153 s0 275 104{ 1,200 968 968 378 733
27 1le 104 114 166 71 ™ 119 1,120 968 968 531 733
28 139 102 114 156 67 332 147 968 563 968 643 702
29 150 104 106 153 - 402 234 968 863 965 643 672
30 169 114 96 150! - - 452 660| 1,040( 1,040 897 968 643
31 186 - 109 150 - 504 - 1,390 - 897 764 -
Ad justed for
Month Observed Diversion diversion
on (acre-feet)t
Seccond- A Runoff in Runoff in
to;t days| Maximun |Minimum| Mean | acre-reet Mean | re-fest
2,885 185 69 93.1 6,720 217 96.6 5,940
3,752 [ sl 7 126 7,440 208 | 129 7,650
3,043 127 67 98.2 6,040 208 102 6,240
vz,a68| 1,500 6.6| 199 | 13,760 | ¢ 2,740 | 208 | 146,600
Tsa7e] T Tise| v | iz " "0 | T =p | 118 | 7,110
3,073 139 67 110 6,100 183 113 6,280
5,889 604 80 190 11,680 196 193 11,880
9,767 702 99 326 19,370 196 329 19,570
40,267 2,130! 614 1,299 79,870 209" |1,302 80,080
49,937| 3,330, 863 |1,665 99,050 220 [1,668 99,270
30, 1,120| 702 989 60,300 303 994 61,100
14,566 968 310 470 28,890 242 474 -29,130
18,246 783| 452 808 36,190 210 612 36,400
Water year 1941-42.. 186,555 3,330 67 508 368,040 2,610 512 370,600

t Diversion by city c¢f Pargo pumping plant.
Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
Tc convert war time to standard time, subtract 1 hour.

Time basisy
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Red River of the North at Halstad, Minn.

.-

Location.- Wire-welght gage, lat. 47°21', long. 96°51', on highway bridge on line,
etween secs. 24 and 25, T. 145 N., R. 49 W., half a mile west of Halstad and 2%
miles below mouth of Wild Rice River.

Drainage area.- 21,800 square miles (includes 3,940 square miles of closed Devils Lake
Eas%n).

Records avallable.- March 1936 to June 1937 (winter records incomplete), April to July
19z,

Extremes.- Maximum discharge observed during period, 5,060 second-feet May 5 (gage
el 12.86 feet); minimum not determined,
1936—37, 1942: Maximum discharge observed, 7,670 second-feet Apr. 15, 1936 (gage
helght, 16.33 feet); minimm observed, 5.4 second—reet Oct. 8, 9, 12-14, 1936.

Remarks.- Records good. Gage read once daily during high stages.
Discharge, in second-feet, water year October 1941 to September 1942

Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 2,440 2,286| 1,360
2 - 3,270 2,390 1,460
3 - 3,960 2,710| 1,610
4 - 4,420 2,880 1,610 -
5 - 4,080 2,500] 1,500
[ - 4,950 2,500 1,400
7 - 4,950| 2,550| 1,310
8 - 4,7M0| 2,650f 1,310
9 - 4,250 2,990 1,360
ME . - 3,670 3,440 1,360
11 - 3,160| 3,900 1,310
12 - 2,820 4,37 -
13 1500| 2,440| 4,480 -
14 1,500 2,230 4,370 -
15 1,460 2,020 4,020 -
16 1,400 1,920 »500 -
17 1,360 2,280 2,930 -
18 1,360 2,500 2,660 -
19 1,260 2,710| 2,390 -
20 1,260 2,770| 2,120 -
21 1,260} 2,710 »020 -
22 1,310| 2,710 1,920 -
23 : 1,360 2,660{ 1,810 -
24 1,360| 2,550 1,710 -
25 1,400 2,390| 1,660 -
26 1,400| 2,8230f 1,560 -
o7 1,460 2,120| 1,460 -
28 1,660 2,070 1,460 -
29 1,610| 1,970 1,400 -
30 1,920 1,e60| 1,310 -
31 - 1,970 - -
Second- Runoff in
Month foot-days Maximum Minimum Mean acre-feet
Ootober.......... ... ... i,
November. . . .
December
25,740 1,920 1,260 1,430 51,050
91,660 4,960 1,860 2,967 181,800
77,840 4,480 1,310 2,695 | 154,400
15,590 ,610 1,310 1,417 30,920
- - - - 418,200

Time basis Central standard time prior to 2 a.m., Feb. 9, 1942; central war time theresafter,
To o T war time to standard time, subtract 1 hour,
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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{NE% sec. 33, T.
152 ., R. 50 W., in Grand Forks, 2 miles downstream from Red Lake River. Datum of
gage 1s 778.42 feet above mean sea level, datum of 1929. Auxiliary staff gage, 3%
miles downstream from recorder. Datum of auxiliary gage 1s 778.42 feet above mean sea
level, datum of 1929.

Drainage area.- 30,100 square miles (revised, 1Includes 3,940 square miles iIn closed
Dev%Is Take Basin).

Records available.- May 1901 to September 1942 1n reports of Geological Survey. April
o November 1912 in report of Minnesota State Dralnage Commission.

Average discharge.- 60 years, 2,091 second-feet.

Extremes .- Maximm dalily discharge during year, 12,600 second-feet May 6; maximu gage
e , 24.10 feet Apr. 5; minimm dally discharge, 480 second-feet Jan. 13, 14; mini-
mum gage helght, 4.11 feet Nov. 26.

1882-1942: Maximm discharge observed, 43,000 second-feet Lpr. 10, 1897 (gage
height, 50.2 feet), from rating curve extended above 32,000 second-feet; minimm dis-
charge, 2.4 second-feet Feb. 3-5, 12, 14, 16-19, 1937 (caused by unusudl regulation
during repair of dam at Grand Forks). .

Remarks.- Records good except those for perlods of no gage-height record, and those

affected by rapidly changing stage, which are falr, and those for perlods of ice ef-
fect, which are poor.

Discharge, in second-feet, water year October 1941 to September 1942

Day| Oct. Nov. Dec. Jan. Feb, Mar. | Apr. May June July Aug. Sept.
1| 2,e60| 1,230] 1,080 850 550 600} +7,800| 6,690| 3,560 1,900) 1,360 | 3,300
2| 2,610| 1,270| 1,080 *650 *500 eo0} 7,120| 7,940 3,430 1,900 1,320| 4,660
3| 2,310| 1,270/ 1,080 600 500 %600{ 7,710 9,880| 3,620( 1,940| 1,280 | 4,680
4| 2,120| 1,270! 1,080 800 500 600 10,200] 11,000 3,870 1,980 1,280 4,720
5| 2,070 1,340| 1,000 800 550 550 10,400( 12,000 4,180 2,020 1,280 | 4,720
6| 2,020{ 1,270| 1,100 550 600 600 |*11,000| 12,800 4,320| 2,020 1,170| 4,350
7| 1,980f 1,230 1,100 550 550 6501 9,780 11,900] 4,190 1,940| 1,060 4,190
8! 1,9s0{ 1,200 1,100 550 550 6501 5,120)d10,600( 3,940| 1,560 986 [ 4,000
9f 1,980% 1,060 1,200 500 550 600! 6,770 9.220| 3,810| 1,860 916 | 3,810

10| =1,510 s86| 1,100 500 550 550! 5,900 8,750 4,000| 1,810 848 | 3,560

11| 1,840 ess| 1,100 500 550 600| 5,180| 7,940 4,380| 1,810 848 | 3,250

12{ 1,800 852| 1,000 500 550 600 4,740] 17,240 4,900| 1,730 848 | 3,090

13| 1,800 988 900 480 600 700| 4,330| 6,590{ 5,280| 1,580 esz| 2,930

14| 1,760| 1,200 850 480 800 750| 4,080| 5,880 5,470| 1,440 es2| 2,830

15( 1,800{ 1,270 800 500 600 700| 4,110! 4,800( 6,410 1,480 882 2,630

16| 1,780 1,230 800 500 800 7s0| 3,770| 4,830| 6,160| 1,520 986 | 2,630

17| 1,760| 1,200 750 500 600 760| 4,020| 4,920 4,640| 1,560( 1,060| 2,540

18| 1,720 1,160 750 500 800 800| 3,950| 4,600| 4,060 1,600 986 | 2,490

19| 1,680 1,270 750 550 800 950| 4,080| 4,740| 3,560 1,850| 1,020| 2,450

20| 1,600{ 1,300 750 550 600| 1,000| 3,750| 5,080| 3,090| 1,600| 1,020| 2,400

21| 1,880{ 1,160 750 550 600| 1,100 3,260| s5,470| 2,830 1,520 950 2,360

22| 1,480/ 1,100 750 500 600| 1,100 3,500 5,470| 2,630 1,520 986{ 2,360

23( 1.230 920 750 500 600| 1,300{ 3,310| 5,340 2,490 1,440 916 | 2,360

24| 1,230 818 750 550 600! 1,400| 3,200| 5,150 2,450{ 1,440 848| 2,360

25 1, 300 800 700 550 800 #1,700 3,200]| 5,020 2,320 1,440 848 2,320

261 1,270 760 700 600 550 2,200| 3,090| 4,640| 2,190} 1,440 814| 2,280

27} 1,270 900 700 550 600| 3,600| 3,090 4,320| 2,150] 1,440 848} 2,190

28| 1,270 #1,100 750 550 00| 4,800| 3,140 3,890| 2,070 1,440 ' s82| 2,110

29( 1,270 1,100 700 600 - 6,000 3,200 3,790| 2,020 1,440 986| 2,150

30( 1,270 1,100 700 600 - 6,500 4,450| 3,750 1,940 1,440 14240} 2,110

31| 1,270 - 700 650 - 7,000 - 3,560 - 1,400 1,770 -

Second-~ Runoff in

Month foot-days Maximom Minimum Nean acre-feet

0GLODOT. ... it e 53,480 2,660 1,230 1,725 108,100
Ncvember. . . . 33,130 1,340 760 1,104 65,710
December.........c.oivviiiiaanniinann 27,270 1,200 700 880 54,090
868,852 13, 400 280 1,832 | 1,327,000

16,910 850 480 545 33,540

16,050 * 600 500 573 31,830

50,300 7,000 550 1,625 89,770

160, 300 11,000 3,090 5,343 318,000

207,540 12,600 3,560 68,6895 411,600

107,960 5,470 1,940 3,599 214, 100

51,140 2,020 1,400 1,850 101,400

32,002 1,770 814 1,032 63,480

91,860 4,720 2,110 3,062 182,200

847,942 12,600 480 2,323 | 1,682,000

#* Winter discharge measuremeut made on this day.
a Fo gage-height record; discharge estimated.
d Doubtful auxiliary gage reading; discharge estimsted.
Rote.- Stage-discharge relation affected by-ice NWov. 22, Nov. 25-30, Dec. 5 to Apr. 2.
me basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafteér.
To convert war time to standard time, subtract 1 hour.
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Red River of the North at Oslo, Minn,.

Location.- Staff gage, lat. 48°11', long. 97°09', in sec, 31, T. 156 N., R. 50 W., at
Mltneapolis, St. Péul, & Sault éte. Marie Baiiway bridge in 0Oslo. ’ ’

Drainage area.- 30,500 square miles,

Records available.~ April 1936 to June 195:7, April 1941 to September 1942 (fragmentary).

Extremes.- Maximum daily discharge during period April 1941 to September 1942, 11,900
— Becond-feet Apr. 4, 1942; maximum gage height observed, 20.11 feet Apr.-7; ’min mum

discharge not determined,

1936-42: Maximum dlscharge observed, 14,500 second-feet Apr. 18, 1936; maximum

gage helght observed, that of Apr. 7, 1942; minimum discharge not determined.
Remarks.- Records good. Gage read once daily only during high stages.

Discharge, in seoond-feet, 1941-42

1941 1942
Day
Apr. May June July Apr. May July Sept.
1 - 3,540 - 1,880 | 11,100 6,350/ 1,980 -
2 - 3,300 - - 11,400 6,440| 1,930 -
3 - 3,120 - - 11,700( 7,460 1,980 -
4 - 2,950 - - 11,900 8,960| 1,980 -
5 - 2,840 - - 11,800 10,300{ 2,030 -
6 - 2,610 - - 11,800 10,800| 2,080 -
T - 2,460 - - 11,700 10,800 2,030 -
8 - 2,290 - - 10,800( 10,400] 1,930 -
9 - 2,080 - - 10,100 9,900/ 1,880 . =
10 - 1,980 - - 9,300] ©,100| 1,880 -
11 - 1,980 | 8,900 - 8,380 8,320 1,840 -
12 - 1,930 | 9,260 - 7,490 7,450| 1,840 -
13 - 1,790 | 9,380 - 6,700{ 6,740 1,660 -
14 - 1,930 | 9,460 - 6,090] 6,090| 1,490 3,000
15 - 3,180 | 9,400 - 5,610] 5,660, 1,490 2,840
16 11,400 | 84,000 | 9,300 - 5,210, 5,040 1,5%0| 2,730
17 10,500 | 83,900 | 3,670 - 4,830| 84,850 1,570 2,680
18 9,600 | 83,760 | 7,820 - 4,660 4,620 1,660 2,560
19 8,500 ,660 | 6,880 - 4,450, 4,660 1,700| 2,610
20 7,600 - 6,120 - 4,260 5,400 1,660 2,460
21 6,740 - 5,560 - 4,100 5,140 1,570| 2,400
22 6,070 - 5,120 - 3,840 5,260 1,530 -
23 5,590 - 4,750 - 3,540 5,2¢0| 1,530 -
24 5,190 - 4,410 - 3,420 5,030 1,450 -
~ 25 4,330 - 4,080 - 3,360 4,880 1,490 -
26 4,370 - 3,720 - 3,300 4,740 1,480 -
27 4,120 - 3,420 - 3,240 4,420] 1,450 -
28 4,020 - ,180 - 3,240 4,130 1,460 -
29 3,780 - ) - 3,300 4,020 1, -
130 8,720 - 2,560 - 3,900 3,840{ 1,530 -
4 - - - - - 3,720 1,450 -
s No gage-height record, dlscharge estimated.
Monthly discharge, in second-feet, 1941-42
Second- Runoff in
Nonth foot-days Maxizmum Minimum Mean aoro-fest
APril 16-309 1041ecrsuerrernrrnronsonscnnen 96,080 11,400 3,720 6,406 | 190,600
Mey 1=18.cevcocns 53,190 4,000 1,790 2,799 105,500
JUNE 11=30+eeeservesnrsnncnncansosnennonnes 124,970 9,460 2,560 6,248 | 247,900
WBLEr JeBPec.ocosoorsscsrvnsecssvnnseanans - - - - -
APPAL 1042c.ceuresnerersorcsnsncrasensacons 204,580 11,900 3,240 6,819 | 405,800
Y e e s nnenss cees 198,540 10,800 3,720 6,404 393,800
Jul¥enerenenns . 52,530 2,080 1,450 1,696 | 104,200
Boptember 14-21..cvvrererareocriannocnnonss 21,180 3,000 2,400 2,648 42,010

WBEET JOBITecverrrrocrssnsssssosorcnnnansns

Time basis: Centrsl standsrd time prior to 2 a.m., Peb. 9, 1942; centrsl wer time theresfter.
To convert war time to standsrd time, subtrsot 1 hour.
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Red River of the North at Drayton, N. Dak.

Location.- Wire-welght gage, lat. 48°34', long. 97°10', in sec. 26, T. 159 N., R. 51 W.,
on highway bridge in Drayton.

Drainage area.- 34,800 square miles.
Records available.- April 1936 to June 1937, April 1941 to September 1942 (fragmentary).

Extremes.- Maximum discharge during period Agril 1941 to September 1942, 22,800 second-
Tegfdl]érr.mis,dlgtﬂ; maximm gage height observed, 32.0 feet Apr. 15; minimm discharge
not determined.

1936~37, 1941-42: Maximm discharge observed, that of Apr. 15, 1941; maximm gage
height observed, that of Apr. 15, 1941; minimum discharge not determined.
Maximum stage known, about 41 feet in 1897 from marks furnished by local residents.

Remarks.- Records falr. Gage read twice daily during high stages; no record at other
Times.

Discharge, in second-fept, 1941-42

ey 1941 1942
Apr. May June July Apr. May July Sept.
1 - 4,030 - 2,620 | 12,800 4,400| 1,940 -
2 - 3,800 - 2,280 | 14,400| 5,500| 1,900 -
3 - 3,550 - - |1e,600| 7,340| 1,860 -
4 - 3,380 - - 1s8,100{ s,S30| 1,540 -
5 - | 3,200 - - {19,800| 10,200 1,860 -
6 - 3,040 - - | 20,800( 11,200 1,920 - )
7 - 2,800 - - |e1,900{ 11,000 1,080 -
8 - 2,700 - - | 21,800] 12,000 | 1,040 -
9 - 2,650 - - | 21,600] 11,900 1,900 -
10 - 2,320 - - | 19,800]| 11,600 1,840 -
1 - 2,120 - - | 17,200] 10,800 1,790 -
12 - 1,960 - - | 14,700 9,700| 1,770 -
13 - 1,860| 8,960 - |13,000{ s,e00| 1,720 -
14 - 1,800| 9,250 - | 11,600 7,720| 1,660 3,040
15 - 1,840| 9,830 - | 10,400} e,060] 1,510 2,940
16 21,000 - 9,780 - 9,620 6,180 1,420 2,830
17} 10,400 - 9,760 - 9,000 5,600| 1,420 2,700
18} 17,200 - 9, 400 - 8,500| 5,300| 1,430 | 2,630
19} 18,300 - 8,800 - 7,850 5,060 1,620 2,460
20| 14,000 - 7,760 - 7,380 | 4,860| 1,660 - .
g g.igg - -6,973 - 6,730 | 4,840 - -
’ - 6,14 - 6,040 | 4,950 - -
23| 10,000 - 5,800 - 5.330| 5.030 - -
24| 8,570 - 5,280 - 4,860 | 5,040 - -
25| 7,240 - 4,750 - 4,220 | 4,960 - -
26| 6,040 - 4,320 - 3,830 | 4,880 - -
27| 6,360 - 3,880 - 3,630 | 4,700 - -
28| 4,940 - 3,430 - 3,500 | 4,450 - -
29| 4,40 - 3,180 - 3,400 | 4,260 - -
30| 4,220 - 2,960 - 3,800 | 4,0 - -
31 -- - - - - - - -
Nonth e | Maximum | Minimua | Mem [ Z2RSfEA8
April 16-30, 1941 161,960 21,000 4,220 10,800 | 321,200
May 1-15. 40,930 4,030 1,800 | |, 2,720 81, 180
June 13-30... 119,930 9,750 2,960 6,863 | 237,900
Weter year - - - - ° -
April 1942 341,990 21,900 3,400 11,400 | &7s,300
Nay 1-30, 13,080 12,000 4,090 7,103 | 422;600
July 1-20. »740 1,950 1,420 1,737 66,910
September 1 16,600 3,040 2,460 2,767 32,930

Water year.,.oecoees

Time basis: Centrsl standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtrsct 1 hour.
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Red River of the North at Emerson, Manitoba
(International gaging station)

L 3
Location.- Chain gage, lat. 49°00'30", long. 97°13'00", on Canadian National Rallway
ErIH. ge Iin Emerson. Datum of gage 1s at mean sea level, adjustment of 1928, by Geodetlic
Survey of Canada.

Dralnage area.- 40,200 square miles (1ncludes 3,940 square miles of closed Devils Lake
Bas%n).

Records available.- March to November 1902 and October 1929 to September 1942 in reports
T Geologlcal Survey. May 1912 to September 1929 1n reports of Dominion Water and
Power Bureau, Department of Mines and Resources, Canada.

Average discharge.— 29 years (1913-42), 1,951 second-feet.

Extremes.- Maximum daily discharge observed during year, 27,900 second-feet Apr. 10
(elevation, 778.20 feet); minimum dally observed, 472 second-feet Jan. 16; minimm
elevation observed, 746.67 feet Aug. 29. .

1912-42: Maximum daily discharge oRserved, 46,200 second-feet {.gr.l?A-, 1916
,

(elevation, 785.16 feet); minimum observed, 0.9 second-foot Feb. 6 937,
Remarks.- Records good except those for periods of ice effect, which are fair. Gage read
once dally.

Coogeration.- This station is one of the international gaging statlions maintalned by
anada under agreement with the United States.

Discharge, in seccnd-feet, water year October 1941 to September 1942

Day; Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 4,920 1,720{ #1,010 711 602 637 | #9,800 | 5,860 | 5,170 2,300 1,740 | 1,480
2 4,560 1,730 1,060 *707 802 623 | 11,800 | 6,570 4,990 2,250 1,870 | 1,710
3 4,240 1,730 1,170 890 620 616 | 15,300 | 7,760 4,840 2,140 | 1,880 | 2,140
4 3,920 1,730 1,210 669 627 634 | 18,100 | 9,200 | 4,690 2,100 1,870 | 3,100
5 3,680| 1,720 1,210 830 634 637 | 20,600 | 10,700 | 4,600 |. 2,070 | 1,810 | 4,000
[ 3,460 1,680 1,190 595 616 658 | 22,800 | 12,100 4,620 2,060 | 1,710 | 4,510
7 3,340 ] #1,620 1,160 588 595 655 [#24,800 | 13,100 | 4,690 2,060 | 1,840 4,740
8 5,420 1,670 1,080 574 588 648 | 26,700 | 13,600 4,760 2,080 1,550 | 4,810
9 3,660 1,800 1,050 857 602 627 | 27,500 | 13,900 | 4,800 2,120 1,470 | 4,700

10 4,100 1,520 1,020 551 823 634 | 27,900 | 14,000 | 4,850 | 2,070 | 1,380 4,440

11 3,780 1,520 o3 548 651 672 | 27,600 | 13,600 4,800 | 2,030 1,270 | 4,180

12 3,730 1,370 oR4 539 6568 6¢0 | 26,800 | 13,200 | 4,770 | -1,980 | 1,170 | 3,910

13 3,680 1,490 886 524 *664 #694 | 26,500 | 12,400 | 4,820 1,930 1,080 3,680

14 3, 460 1,430 851 509 8566 655 | 23,800 | 11,600 | 4,540 1,880 1,030 | 3,470

15 3,2350| - 1,250 816 508 651 623 | 21,700 | 10,600 4,690 1,830 986 3,310

18 35.050 1,150 784 #472 634 637 | 19,900 | 9,690 4,860 1,710 978 | 3,170

17 2,910 1,120 *#748 497 641 683 | 18,300 8,740 4,940 1,600 953 3,030

18 2,840 1,240 732 491 630 742 | 16,900 7,970 4,800 1,580 960 | 2,940

19 2,750 1,310 728 482 837 830 | 15,400 7,380 4,710 1,560 957 2,860

20 2,6870| 1,230 707 500 651 907 | 13,900 6,950 | 4,440 1,610 1,070 | 2,750

21 2,600 1,060 728 516 641 1,050 | 12,400| 6,680 | 4,080 1,660 | 1,090 | 2,670

22 2,520 1,080 735 524 634 1,310 11,000 6,610 | 3,720 1,670 1,070 | 2,610

23 2,480 1,100 735 557 637 1,840 o,750| 6,650| 3,420 1,650 1,080 2,510

24 2,360 1,280 746 871 648 | 2,120| s8,670| 6,660 3,160 1,600 | 1,060 | 2,500

25 2,240 1,300 742 871 665 2, 520 7,780 6,580 2,950 1,560 1,020 2,460

26 2,080 1,370 760 560 #6656 | 4,350 7,110| 6,530 2,780 1,820 1,010 | 2,410

27| 1,970| 1,370 777 554 e62| 5,9020| 6,530| 6,480| 2,640 1,490| 1,030 | 2,390

28( 1,910 1,200 756 560 e51| e,300| 6,1s0| 6,010| 2,560| 1,490 999 | 2,360

29 1,860 1,170 760 878 - 6,560 5,830 5,740| 3,460 1,480 950 | 2,300

30 1,800 1,050 708 #5687 - 7,260| 5,800| 5,540 2,370 1,510 964 | 2,230

31| 1,740 - 718 602 - 8,280 - 5, 360 - 1,630 1,290 -

s

Second- Runoff in
Month foot-days Maximum Minimum Mean acre—feet
October................ 95,020 4,920 1,740 3,070 188, 500
November. . .. 41,870 1,730 1,080 1,390 82,650
December. . . .. . 27,514 1,210 707 888 64, 570
Calendar year 1941 . 982, 745 27,800 265 2,692 | 1,949,000
17,519 711 472 565 34,750

17,784 665 568 635 ’
60,832 8,280 616 1,960 120,700
495,950 27, 800 5,800 18,500 983,700
277,960 14,000 5,360 8,970 561,300
125,610 5,170 2,370 4,190 249,100
56,090 2,300 1,480 1,810 111,300
38,866 1,870 950 1,250 77,130
93,310 4,810 1,480 3,110 185,100
Water year 1941-42 ....................... 1,348,145 27,900 472 5,690 | 2,674,000

# Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 13 to Apr. 7.
asis: Central standard time prior to 2 a.m., Feb. 8, 1942; central war time thereaftet.
To convert war time to standard time, suBtract 1 hour.
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Lakes in Otter Tall River Basin

Many Point Lake near Ponsford, Minn.

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

Records avallable.- September 1933 to September 1935 and May 1938 to September 1942,

Tagmentary) .
Extremes.- 1933-35, 1939-42: Maximum gage height observed, 8.07 feet, present datum, July
5 35; minimm observed, 2.52 feet, several daxs during fall of 1940.

Remarks.— Lake level artificially regulated by type "C" dam (ldentification mumber 9-39)
with five 5-foot bays permitting a 6-foot control by stop logs. Datum of gage 1s at
top of concrete sill of dam. S

Gage height, in feet, 1941-42 .

Oct. 256 3.48 Jan. 31 2,65 June 30 3.9e Sept. 30 4,04
Nov. 20 3.54 May 29 3.54 Aug. 29 4.00

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

Round Lake near Ponsf-~d, Minn.

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

Records avallable.- May 1938 to September 1942 (fragmentary).

Extremes.- 1036-42: Maximm gage-helght observed, 3.68 feet July 7, 1938; minimm ob-
served, 1.26 feet May 26, 1941.

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

Coogeratlon.- Gage readings prior to September 1940 furnished by Minnesota Department of

onservation, Division of Water Resources and Engineering.

Gage height, 1n feet, 1941-42

Oct. 31 d42.23 Feb, 2¢ 2.12 May 30 2.30 Aug. 31 2.80
Nov. 28 d2.20 Mar. 27 1,94 June 29 2.48 - Sept.26 2.56
Dec. 31 2.18 * Apr. 30 2.48 July 29 2.20

d Doubtful gage height.
- Note.- Readings other than those shown above were made.

Helght of Land Lake near Detroit Lakes, Mimn.

Location.- Staff gage, lat. 46°63', long. 95°38', iIn sec. §, T. 139 N., R. 39 W., on abut-
ment of concrete dam at outlet, 11 miles northeast of- city of Detroit Lakes. Datum of
gage 1s 1,449.95 feet above mean sea level, ad?ustment of 1912.

Records available.- March 1938 to September 1942 (fragmentary).

Temes .~ ¢ Meximum gage helght observed, 5.38 feet May 5, 6, 1941; minimum ob-
served, 2.35 feet Feb. 20, Mar. 18, 1940.

ReMa.- 5.~ Lake level artificially regulated by type "C" dam (identification number 9-9)

W, 8lx 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, 1941-42

Oct. 31 4.04 Jan. 13 35.58 Apr. 30 3.80 July 31, 3.80
_ Nov,, 30 3.74 Feb. 10 3.76 May 31 4.12 Aug. 31 4.20
Dec. 31  3.64 Mar. 31 3.58 June 30  4.00 Sept.30  4.30

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

Little Pine Lake near Perham, Minn.

Location.- Btaff gage, lat. 46°37'40Q", long. 95°32'20", in lot 2, sec. 1, T. 136 N., R. 39
., on abutment of concrete dam at outlet, 24 miles northeast of Perham.

Records avallable.- April 1937 to September 1942 (fragmentary).

Extremes.- 1937-42: Maximm gage-height observed, 2.64 feet Apr. 27, 1937; minimm ob-
served, 1.17 feet Feb. 18, 1938.

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

Gage height, in feet, 1941-42

Oot. 31 2.09 Jan. 31 82,09 Apr. 30 a2.36 July 31 1.98 ’,
Nov. 30 a2.08 Feb., 28 22.07 May 31 a2.91 Aug. 31  a2.21
Dec. 31 82,15 Mar. 31 a2.47 June 30 a2,32 Sept.30 8256

a Gage helight interpolated.
Note.- Readlngs other than those shown above were made; month-end readings
only pubiished.
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Lakes in Otter Tall River Basin
Pine Lake near Perham, Minn,
Location.- Staff gage, lat, 46°35'34", long. 95°30'25", in sec. 17, T. 136 N., R. 38

W Datum of gage
——on abutment of concrete dam at outlet, 3 miles east of Perham.
18°1,527.00 fest above mesn sea level, adjustment of 1812.

Records .available.- June 1934 to September 1942 (fragmentary).
Extremes.— 1934-42: Maximum gage height observed, 6.06 feet Sept. 6, 1942; minlmm
observed, 3.48 feet Oct. 19, 1939,

9-20)

- evel artificially regulated by type nc? dam (identification number

Rem%rtksm se\’}igetegn 5-foot bays pehx,'mitting a 4.5-fo0t control by stop logs. Datum of gage
is at top of concrete sill of dam,

Gage height, in feet, 1941-42

2
Oct., 31 e4.52 Jan. 256 4.20 Apr. 30 4.84 July 31 4,9
Nov. 30 4440 Peb. 27 4,20 Mey 31 aBe37 Aug. 31 @b5.76
Dec. 25 4040 Mar. 31 e4.76 June 30 b.24 Sept.30 @5.46

e Qe i t interpoleted
lota?'- R::g];nga other mn.those shown ebove were made.

- Rush Lake near Otter Tail, Minn,

Location.— Staff gage, lat. 46°28'35", long. 95°34'25", in sec. 26, T. 135 N., R. 39 W.,
Of abutment of dam at outlet of lake, 3% miles northwest of Otter Tall post office.
Datum of gage 18 1,316.26 feet above mean sea level, adJustment of 1912.

Records available.- June 1934 to September 1942 (fragmentary).

Extremes.- 1934-42: Maximum gage-height observed, 6.06 feet Sept. 14, 18, 21,1942,
Tinimm observed, 3.65 feet Nov., 7, 1935.

Remarks.- Lake level artificlally regulated by type "C" dam (identification number 9-28)
WITh twelve 5-foot bays permitting a 6-foot control by stop logs. Datum of gage is
at top of concrete sill of dam.

Gage height, in feet, 1941-42

Oot. 31  ad.76 Jan. 26 4.20 May 31 e5.52 Aug. 31 B.72
Nov. 27 4:60 Mer. 31  4.90 June 30 5.46 o Sept.30 6.02
Dec. 26 4,30 Apr. 30 5.08 July 31 eb.1l7 -

a Gage height interpolated.
Note.- Reedings other than those shown above were made.

Otter Tail Lake near Battle Lake, Minn.

Location.- Staff gage, lat. 46°21'35", long. 95°43'55", in sec. 4, T. 133 N., R. 40 W.,
on abutment of dam at outlet of Otter Tail Lake, 5 miles northwest of village of
Battle Lake. Datum of gage is 1,315.92 feet above mean sea level (from levels by
engineers of Emergency Conservation Works).

Records available.- September 1933 to September 1942 (fragmentary).

Extremes.- 1933-42: Maximum gage height, 4.40 feet, June 7, 9, 1942; minimum observed
=907 Teet present datum, Oct. 15, 1934, ' * ’ '

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

Gage height, in feet, 1941-~42

Et. 31 3,52 Jen, 31 e3.34 Apr. 30  3.90 July 31  4.04
Nov. 30 a3,41 Feb. 25 3.34 May 31  4.24 Aug. 30 4.04
Dec. 30 3.46 Mer. 31 83,33 June 30 4.24 8Sept.27 4.22

& Gage height interpolated. .
¥ote.- Readings other than those shown ebovs were made.

East Battle Lake near Clitherall, Minn.
Location,.- Staff gage, lat. 46°17'20", long. 95°35'20", in sec. 34, T. 133 N., R. 39 W., -
on abutment of concrete dam at outiet, 2% miles noréheast of Clitherall. T '
Records avallable.- May 1937 to September 1942 (fragmentary).

Extremes.- 1987-42: Maximmn gage-height observed, 3.70 fest Apr. 21, 2 13
==obseTved, 0.60 foot, Oct. 23, 1941, ' P » 25, 19415 minimm

Remarks.- Lake level regulated by type "C" dam (identification number 9-5) with five
. 5~100% bays permitting a 6-foot control by stop logs. Datum of gage i; at top of
concrete 8ill of dam, ,

Gage height, in feet, 1941-42

Oct. 31 e2,70 Apr. 30 e3.26 July 26 2.8e
Nov. 8 2.70 Mey 25 3.20 Aug. 29 2,86
Dec. 29 2.36 June 22 3.20 Sept.26 2.86

& Gage height interpoleted.
Note.- Reedings other then those shown above were made.
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Pelican River near Detroit Lakes, Minn.

Location.~ Staff gage, lat. 46°43'26", long. 95°54'56", in NEiSwi, sec. 31, T. 138 N., R.
41 W., at highway crossing at Buck's Mill, 200 feet downstream from concretg mill-pond
dam and 6% miles southwest of the city of Detroit Lakes.

Dralnage area.- 123 sqQuare miles.

Records avallable.~ July to September 1942,
tremes.—~ um discharge observed during period, 53 second-feet, Sept. 18 (gage height,
2.26 feet); minimum observed, 0.2 second-foot, Aug. 256 (gage height, 0.22 foot).

Remarks.-~ Records excellent. Flow affected by regulation by ponds and lakes above station.

Discharge, in second-feet, 1942

Day July Aug. Sept. Day July Aug. Sept.
1 a38 14 25 18 17 8.0 24
2 38 2.8 25 17 17 8.0 26
3 38 5 24 1s 18 5.0 38
4 45 -3 24 19 16 7.8 38
5 45 2 24 20 16 7.2 33
6 412 2 22 21 15 6e2 33
7 40 .3 22 22 14 5.7 31
. 8 38 -5 22 23 13 5.4 31
il 38 9.6 22 24 - 13 5.2 30
10 34 19 22 25 15 2.4 30
11 33 17 22 28 15 2 30
12 26 14 21 27 14 1.3 26
13 19 5.3 21 28 15 1.2 25
14 17 8.0 24 29 14 l.1 24
15 17 8.0 24 30 14 17 22
31 13 26 -
Second Runoff in
B Month foot-days Maximum |Minimum |Mean acre-feet

742 45 13 23.9 1,470

220.4 26 -2 7e11 437

784 38 21 26.1 1,560

The period..... - - - 3,470

a No gage-height record; discharge estimated.

. 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
., on highway bridge 3 miles northwest of Fergus Falls and 74 miles upstream from
mouth. Former e at site 1 mile downstream at different datum.
Drain: area.- 482 square miles. 486 square miles (revised) at former site 1 mile down-
strean.
Records avallable.~ June 1909 to November 1912, July to September 1942,
Extremes.-~ mum dally discharge during period, 37 second-feet July 1; minimum dally,
.6 second-feet, Aug. 26, °
1 12, 1942: Maximum daily discharge, 231 second-feet Apr. 21, 1910; minimum
daily, 0.9 second-foot Oct. 21, 1910.
Remarks.- Records fair. Gage read once daily.

Flow regulated by lakes above sf;ation.

Discharge, in second-feet, 1942
Day July Aug. Sept. Day July Aug., Sept.
1 37 12 24 18 21 11 17
\ 2 36 10 28 17 19 10 15
3 36 10 30 1s 18 10 1s
4 35 9.5 29 19 18 9.5 14
5 34 11 29 20 18 9.0 14
6 34 13 2s 21 pi-3 8.5 14
7 33 14 25 22 15 7.0 16
8 33 13 24 23 14 6.3 18
9 31 12 21 24 14 6.0 is
10 30 14 19 25 14 8.0 17
11 30 1l 15 26 14 5.6 15
12 26 10 15 27 14 11 18
13 26 10 14 28 14 11 19
14 25 12 14 29 17 12 19
15 22 12 16 30 L7 18 19
31 16 19 -
Second- Runcff in
Month foot-days Maximum |[Minimum | Mean acre-feet
JUlYee-asen 727 37 14 23.5 1,440
August... 333.4 19 5.6 |10.8 661
September. 582 30 14 19.4 1,150
The period...... - - - - 3,250

Time basis:
ta

Central war time.
e, subtract 1 hour.

To convert war time to
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Lakes in Pelican River Basin

- Melissg Lake near Shoreham, Minn.
.

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

Records avallable.- April 1937 to September 1942 (fragmentary).

XLremes .~ ¢ Maximum gage height observed, 9.76 feet, Apr. 30, 1942; minimum
obseived, 5.24 feet May 14, 1937.

Remarks.—- Lake level artificially regulated by special type dam (ldentification number
T-187 with eight 5-foot bays peérmitting a 9-foot control. Datum of gage 1s at top of
concrete slll of dam.

Gage helght, in feet, 1941-42

Oct. 31 aS.98 Jan. 30 9.00 Apr. 30 9.76 July 31 a9.33
Nov. 28 8.96 Feb. 26 9.00 May 31 9.52 Aug. 31  89.60
Dec. 27 8.96 Mar. 31 a9.35 June 30 9.38 Sept.30 a9.36

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

Pellcan Lake near Pellcan Rapids, Minn.

Location.- Staff gage, lat. 46°40'30", long. 96°01'00", in SEiSW% sec. 17, T. 137 N., R.
., Oon abutment of dam at outlet, 8 miles northeast of town of Pslican Rapids.

Datum of gage 1s 1,313.23 feet above mean sea lsvel, adJjustment of 1912,

Records avallable,- March 1938 to September 1942 (fragmentary).
remes .~ -42: Maximum gage height observed, 4.26 fset June 13, 1942; minimm
observed, 1,55 feet Mar. 24, 1938.

Remarks.- Lake level artificlally regulated by type "C" dam (1dentificatlion number 9-36)
with four 5-foot bays permitting a 4-foot control by stop logs. Datum of gage 1s at
top of concrete sill of dam.

Gage helght, in feet, 1941-42

Oct. 31  a2.67 Apre 22 2,88 Aug. 31 83.86
Nov. 29 2.60 May 30 4.08 Sept.30 a3.61
Dec. 31 2.62 June 30 84.07
Mar. 31 82.96 July 31 a3.84

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

Lizzle Lake near Pelican Rapids, Minn.

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

Rapids.
Records avallable.- June 1938 to September 1942 (fragmentary).
Temes .~ ¢ Maximum gage helght observsd, 3.54 feet Juns 6, 8, 1942; minimum
observed, 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 S5-foot control by stop logs. Datum of gage 18 at
top of concrete sill of dam.

Gage helght, in feet, 1941-42

Oct. 31 a2.08 Apr. 29 2.338 Auge. 31 3.18
Nov. 29 2.00 May 31 a3.42 Sept.30 3.22
Dec. 15 2.02 June 30 a3.41
Mar. 31 a2.14 July 31 a3.03

2 Interpolated.
Note.- Readings other than those shown above were made.
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Lake Traverse near Browns Valley, Minn. .

e, lat. 45°37'50", long. 96°51'10", in sec, 7, T. 125 N., R. 49 W.,

Locatlon - Staff gage, 1ok« o vthwest of town of Browns Valley. Datum of gage 18 800.00

- O e an level, adjustment of 1912

b bove mean sea .

corfsEtign rior o oesoiof 1e, daum, ot BeEt uep 200,00 (IANED Btk e
ent of 1 ; since Octo .

:rggn s‘é: ie%gi?sggjustment of’1912, or 899.87 feet referred to sea level datum of 1929.
Records available.- April 1936 to September 1942 (fragmentary). 42
TXEromes .— 10%6—42: Maximm gage height observed, 78.12 feet May 29, June 6, 7, 1942,

8tage was higher Mar. 30 to Apr. 26, 1939; minimum, probably less than 66.50 feet at

times during period July to November 1936 when gage was reported out of water.
Cooperation.- Gage readings furnished by the Corps of Engineers, U. S. Army.
Gage helght, in feet, 1941-42 .
. 73, . 30 73.04 | Apr. 30 73,70 June 30  77.48 Aug. 31 76.62
g::'. gé '72.'172 ;{:rx: 13 73.07 Hgy 3 77.80 July 31 76.79 Sept.30  75.76
Note.~ Readings other than those shown above were made. Add 900 feet to obtaln elevatlons
above mean sea level, adjustment of 1912.

Bols de Sioux River near Falrmount, N. Dak.

Location.- Chain gage, lat. 46°03'00", long. 96°33'25", on line between secs, 22 and 27,

T. I30 N., R. 47 W., at bridge on Minnesota Highway 55 and North Dakota Highway 11,
three-quarters of a mile upstream from Minneapolis, St. Paul, & Sault Ste. Marie Rail-
way bridge, 2 miles east of Fairmount, 5 miles west of Tenney, Minn., and 15 miles
downstream from Lake Traverse. Datum of gage is 952.13 feet above mean sea level, ad-
Jjustment of 1912. -

Drainage area.- 1,530 square miles (revised).

Records avallable.- April 1919 to September 1942,

AVerage dlscharge.- 22 years (1920-42), 11.5 second-feet.

Mr§m§"§e .- Maximm dally discharge observed during year, 1,140 second-feet June 6, 7; maxi-
T gage height observed, 11.72 feet June 7, affected by aquatic vegetation; no flow
during parts of year.

1919-42: Maximm daily discharge, that of June 6, 7, 1942; maximum gage height, that
of June 7, 1942; no flow during parts of-several years,
Maximm stage known, 9.0 feet April 1916, referred to gage and datum at Minneapolis,
St. Paul & Sault Ste. Marie Railway bridge used prior to Mar. 29, 1940.
Remarks.- Records good except those for periods of no gage-height record, which are poor.

Tage read once daily.,
Dlscharge, in second-feet, water year October 1941 to September 1942

Day Oct. Nov. Dec. Jan. | Feb. Mar. Apr. May June July Aug. | Sept.’
T 0 29 80 210 553 150 iz
2 o | =40 290 155 553 185 134
3 20.4 ] 33 280 140 563 176 119
g 80,9 o| =20 145 140 574 185 19
5 o 27 70 820 637 190 119
6 .4 0 29 42| 1,140 637 190 213
7 o 17 30| 1,140 512 176 230
8| al.o %.7 o 15 2 553 150 230
9 8.2 0 15 22 700 637 150 247

10 o 11 20 450 637 150 281

11 [} [} 12 19 30 637 260 247
12 o [ 11 19 320 34 260 264
13 0 - [ 7.8 65 260 834 260 264
14 } an? o [ 7.2 230 210 744 240 264

15 ’ [ Q 6.8 270 145 744 235 299
16 .7 5} Q 3.1 190 112 700 235 336
17 o [ 3.1 220 112 512 235 336
18 [ [ 4.5 300 122 553 235 336
19 0 o 2,0 280 60 637 230 336

20 o [ 1.3 205 175 722 230 336

21 o N 8 150 240 766 230 336

22 o .7 120 225 766 225 336

23 [ .5 94 270 744 230 336

24 ? al.5 (] 3.1 76 350 744 230 336

25 } o o 3.1 66 350 744 220 264

k-3

26 0 alo .5 70 300 744 225 196

27 o 2.0 70 500 744 220 230

28 0 13 250 574 722 205 230

29 o 14 310 574 722 125 188

0 o 19 330 595 700 134 150

- o _ - 270 - 355 142 -
econd- Runoff 1:
nonth fonvodaye | Meximm | mintmm | wean | JROT,
35.2 - -
21.4 - -
...... 3.2 - -
............. 446.1 44 o
(] [ [
o [ o
110 - <]
360,85 40 .5
4,609 330 19
11,809 1,140 60
20,514 834 355
6,436 260 125 208 12,770
7,484 336 119 249 14,840
Water year 1941-42 ...................... 51,385.6 1,140 [ 141 101,900
# Winter discharge measurement made on thls day. a No gage-height record; discharge estimated.

Time basls: Central standard time prior to 2 a.m., Feb. §, 1942; central war time thereafter.
To convert war time to standard time, subtract 1_hour.
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Mustinka River above Wheaton, Minn.

Location.- Chaln gage, lat. 45°49', long. 96°29', on line between secs. 7 and 8, T.

.» R. 46 W., 1 mile upstream from Chicago, Milwaukee, St. Paul & Pacific Rallroad
bridge, 13 miles northeast of Wheaton, and 8 miles upstream from mouth. Datum of gage
is Bwtélsotgeet above mean sea level, datum of 1929 (levels by Minnesota Highway
Department).

Drainage area.- 834 square miles.

Records avallable.- March to September 1917, June 1919 to September 1924, March 1931 to
September 1942. June to November 1916, at site 3% miles downstreeam.

Average discharge.- 10 years (1920-24, 1933-36, 1939-42), gR.6 second-feet.
Extremes.- Maximum discharge observed during year, 1,480 second-feet May 17 (gage helght,
TIZ.08 feet); no flow for several months.
1917, 1919-24, 1931-42: Maximum discharge observed, 2,340 second-feet Apr. 1,
1917 (gage height, 14.7 feet, datum then in use); -no flow during several months.

Remarks.- Records good except those for periods of ice effect, no gage-helght record,
backwater, or shifting control, which are poor. Gage read once or twice daily.

. Discharge, in second-feet, water mr.Octobor 1941 to September 1942

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 10 6.0 2.5 0] 36 372 804 64 1e &0
2 9.0 6.0 15 0] - 49 T44 950 56 12 124
3 8.0 6.0 6.0 0] #5686 820 1,020 49 13 190

4 7.5 5.5 6.5 0 56 715 287 45 13 174
5 7.5 5.6 8.5 o 34 486 967 45 15 112

6 7.5 4.8 8.0 4] 26 277 1,020 44 11 3
7 7.5 4.2 a6.5 0 18 166 1,070 42 12 47
8 7.6 4.2 #5,5 /] 16 112 1,040 38 14 38
9 9.0 4.8 0 13 78 267 36 hi 4 27
10 10 4.2 a5 0 12 64 744 34 20 20
1 7,8 4.2 10 66 617 es| 18 16
12 7.5 #5.0 ag 9.4 49 833 28 13 14
13 7.0 4.0[% g¢ (=) 9.0 241 950 |, 24| 11 13
14 7.0 4.2 6.2 8 836 22 1l 13
15 6.0 4.2 4.5 6.9 1,140 589 20 12 12
16 5.0 4.2 5.0 7.7 1,420 404 19 11 1z
17 + 8.6 4.2 6.0 6.2 1,480 522 by 12 13
18 5.5 5.8 a3 7.6 4.6 1,400 241 17 20 14
19 6.0 3.2 8.5 3.8 1,340 190 15 21 14
20 6.5 3.0 9.5 4.6 1,230 174 16 1s 14
21 8.0 2.8 11 4.1 1,020 152 15 16 14
22 22 2.6 13 5.0 5 112 14 15 12
23 25 2.4 a2 15 3.5 304 83 14 13 14
24 20 2.0 " 17 3.8 283 75 13 11 11
26 16 1.9 17 3.5 259 735 13 10 1g
26 13 1.7 17 2.8 322 83 12 8.1 13
27 6.0 1.7 17 15 268 04 12 9.0 15
28 3.4 1.7 al pY4 53 382 83 11 8.5 18
29 9.0 3.2 17 04 277 78 12 13 26
30 7.0 3.6 17 159 462 35 11 14 24
31 6.0 - 26 - 576 - 10 16 -
Runoff in

Mean | oore-feet

9.11 560

3.83 228

4.11 253

1941 L. 15.5 11,250

January. 0 0 0 0 0
Februa o 4 [} 0 0
March 233.0 26 4 7.58 462
Apri’ 726.1 159 2.8 24,2 1,440
May. 17,701 1,480 49 571 35,110
June 15,709 1,070 73 524 51,160
July 796 64 1a 25.7 1,580
Augus' . 419.6 21 e.1 13.5 832
Septemb: . . 1,169 190 11 38.6 2,300
Water yoar 194142 .............cc0vunnnn 37,268.4 1,480 o 102 75,930

# Winter dlscharge measurement made on this day.

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

Note.- Stage-discharge relation affected by ice Oct. £6-28, Nov. 19-26, Mar. 15-31. Stage-dis-
charge relation affected by shifting control or beckwater from aquatlic vegetation, Oct. 1-21, Oct.
29 to Nov. 18, Nov. 27 to Dec. 6, July 11 to Aug. 16, Sept. 24-30. .

Time basi Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 houn. -
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Wild Rice River near Abercrombie, N. Dak.

Location.- Staff gage, lat. 46°28'35", long. 96°47'15", in NE3SW} sec, 25, T. 136 N
— K. 49 W., 160 feet upstream from rubble masonry dam which serves as control, si niles
northwest of Abercrombie, and 8 miles downstream from Antelope Creek.

Drainage area.- 2,220 square mlles (revised). 1
Records avallable.- April 1932 to September 1942.

Extremes. Maximum discharge observed during year, 579 second-feet June 11 (gage height,
eet from floodmark); no fiow for several months.
¢ Maximum daily discharge, 1,700 second-feet Mar. 25, 1939, from rating
curve extended above 400 second-feet; no flow for some perlods sach year.

Remarks,.- Records good except those below 5 second-feet, which are falr. QGage usually
*Troaq twice dally during periods of flow

Rating tables, water year 1941-42 (gage height, in feet, and dlscharge
in second-feet)

Oct. 1 to Mer. 27 Mar. 28 to Sept. 30
1.0 ] 1.7 18 1.2 2.3 2.4 120
1.1 .6 1.9 30 1.4 7.1 2.8 263
1.2 2.3 2.1 49 1.6 14 3.4 509
1.3 4.4 1.8 24 3.8 579
1.5 10 2.0 38

Discharge, in second-feet, water year October 1941 to September 1942

Day| Oot Nov. Dec. Jan. Peb. Mer. Apr. May June July Aug. Sept.
1 10 5.9 4.4 0.9 0 123 64 351 w2l 39 132
2 10 5.7 4.4 .8 o 181 144 293 123| 38 120
3 11 5.4 4.4 .8 o 218 192 272 114 37 138
4 9.7 5.2 4.4 [ [ 214 214 2855 09| 34 138
L] 9.7 5.2 4.4 4] [+] 177 195 276 103 39 120
61 10 5.4 4.2 o 0 132 147 263 03| 41 103
71 10 5.7 4.2 0 0 95 114 306 9s| 38
8 10 5.4 4.0 0 0 82 92 420 92| 34 s2
9 10 5.4 3.7 o .1 73 82 530 87| 30 88

10 11 5.4 8.6 Q .1 68 73 564 s2| =27 58

11 10 5.4 3.5 4] 2 64 62 579 80 24 53

12 9.7 5.4 3.5 0 .2 60 56 548 78| 22 53

13 7.8 5.4 3.5 0 .3 53 53 509 78| 18 57

14 6.5 5.9 3.5 ] 4 49 64 420 73 16 68

15 B.T 6.5 3.5 o .5 38 82 351 75) 14 82

16| . b&.2 6.5 3.3 o .6 36 129 306 78| 13 92

17 4.4 6.5 3.1 [} .8 31 150 272 82| 10 100

18 4.0 6.5 3.1 o .9 147 247 80| 1o b

19 4.0 8.5 3.1 o .9 24 174 238 78 9.7 114

20 4.0 6.2 2.9 o .9 21 214 238 70 8.4 114

21 4.2 6.2 2.7 [ 1.1 21 222 226 64 7.8 g

22 4.4 6.2 2.7 0 1.1 20 192 214 60 6.2 112

23 5.4 5,9 2.5 0 2.1 20 177 207 87 4.9 109

24 5.4 5.7 2.3 0 8.8 18 177 105 53 4.4 103

25 5.9 5.4 2.3 0 21 18 170 177 49 4,9 103

~ . . ~

26 6.2 5.4 2.3 0 36 20 167 164 47§ 208 12

27 6.8 4.9 2.3 [ 49 20 181 1850 44| 1e8 120

28 7.1 4.9 2.1 [¢] 60 28 192 144 441 120 120

29 6.5 4.7 1.9 [ 90 28 184 138 42 70 114

30 6.2 4.4 1.6 o 98 32 234 135 39| 120 112

31 5.9 - 1.2 [ 92 - 351 - 39| 183 -

2.3 .9 0 07 4.6
[*] 0 [}

466.0 98 ) 15,0 922

1,991 21s 18 66.4 3,95Q

4,694 351 53 181 9,310

8,988 879 136 300 17,830

2,353 132 30 75.9 4,670

1,398.3 208 4.4 45.1 2,770

3,003 138 53 5,960

Water yoar 1941-42 ........coveuivrevnnnan 23,389.0 579 [} 64.1 46,400

Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.

892780 O - 44 - 4 /
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Sheyenne River at Sheyemne, N. Dak.

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

Dralfiage area.- 5,930 square miles (includes 3,940 square miles in closed Devils Lake ~
Ea;n). .

Records avaellable.- April 1929 to June 1933, October 1939 to September 1942,

Extremes.- Maximum discharge observed during year, 1,140 second-feet Apr. 15 {gage
) , 6.38 feet); no flow Jan, 9, 10. _
929-33, 193 ¢ Maximum discharge observed, that of Apr. 15, 1942; no flow at
times in most years.

Remarks.- Records good except those for periods of ice effect or no gage-height record,
ch are poor. Gage read once or twlce daily.

Discharge, in second-feet, water year October 1941 to September 1942

Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 165 [\ 1 471 35 16 21 14
2 :1.3 21 69 41 14 21 14
3 bl.l al.0 210 62| 41 14 17 12
4 al.0 #9015 41| 41 14 47 11
5 al.o 1,140 s0f 38 12 123 9.0
> a4.0
6 8.5 916 36| 36 12 73 7.8
7 a.b 476 36| 30 1 47 7.8
8 8.6 6.0 298 52| 25 9.0 41 6.4
9 a0 230 35 | 30 11 35 6.4
10 a0 195 55| 4 11 30 6ed
n p =60 198 so| 32 u 50 5.5
12 201 30| 2 11 25 2.7
13 alo 201 26 ] 30 7.8 17 2.0
14 186 30§ 32 5.4 14 2.0
15 a3.0 bes 159 35| 38 3.3 14 1.1
Lt 86.0 8.5 |p 8045
16 b23 130 36| 25 3.3 14 .7
1T b27 123 41 17 4.4 14 o7
18 *3.3 25 113 54 7.8 Bed 12 1.1
19 3.5 100 2L God 6ed 12 1.1
20 2.7 27 88 21 6ed 5.4 12 Bed
21 3.3 27 77 25 Bed Bed 11
22 3.3 b26 62 30 64 64 1n
23 2.7 23 58 35 7.8 2.7 11
24 2.7 #b16 58 6L | 11 2.7 11
25 3.3 bl6 62 62 12 2.7 11
) a6.0 a.8 > a.b
26 3.3 ‘ al4 62 64 | 14 2.7 11
27 2.7 alg 41 62 | 16 2.7 1
28 3.3 |/ bll 27 77 35 2.7 12
29 2.7 - 3.3 35 69 35 2.0 12
30 1.6 - #b2.0 26 62 35 41 12
31 - 1.5 - be.7T - 36 - 30 14 -
Month tﬁ:&‘:;s Maximus | Minimum Mean m:f:eég

DOBOBOT . . ..o eneeii et as "186.0 - - 6.00 369
. 170.0

Water year 194342 ...................... 10,489.1 1,140 0 28.7 20,300

# Winter discharge measurement made on this day.

a No gage-height record; discharge estimated.

b 8tage~discharge relation affected by ice.

Time basis; Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to -c/nndnd time, subtract 1 hour.
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Sheyenne River at Valley City, N. Dak.

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

Dra%ga area.- 8,360 square miles (includes 3,940 square miles In closed Devils Lake
s%ni. .

Recdrds avallable.- March to August 1919, March 1938 to September 1942

Extremes.- Maximm daily discharge during year, 1,190 second-feet Apr. 17, 18; maximum
gage height, 7.72 feet, Apr. 17; minimum daily discharge, 0.5 second-toot Jan. 11;
minimen gage helght, 2.51 feet, Jan. 11, affected by ice.

1919, 1938-42: Maximum discharge observed, 2,750 second-feet Apr. 18, 1919 (gage
l{gésgh\;i 14.9 feet, site and datum then in use$ ; no flow during. several periods in

. P

Remarks.- Records excellent except those for period of ilce effect, which are good.

Rating tables, water year 1941-42, except periods of ice effect (gage helght,
in feet, and discharge, in second feet)

Oct, 1 to Mar. 31 Apr. 1 to S8ept. 30
2.4 0.2 3.0 25 3.0 25 4.5 381 6.0 718
2.6 2.8 3.3 73 3.5 120 5.0 470 7.0 996
2.6 10 3.5 120 4.0 271 5.6 586 7.7 1,192

Discharge, in second-feet, water year Octcber 1941 to September 1942

Day| Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 35 46 31 8.0 6.5 3.8 125 381 225 91 3 84
2 42 44 31 6.5 6.5 4.2 306 361 209 93 31 56
3 46 42 31 #6.0 6.5 4.4 461 306 + 230 93 31 69
4 47 44 32 4.2 #6.5 5.0 611 287 209 23 32 05
5 47 46 34 3.4 6.5 6.0 664 282 292 93 58 o1
6 46 49 32 2.6 6.5 7.0 678 280 435 82 39 80
7 58 49| #32 1.9 6.0 8,0 m™me 276 350 76 34 69
8 52 42 31 1.5 6.0 9.0 e 266 278 73 27 54
9 56 38 30 1.1 5.5 10 e 247 230 71 25 46

10 52 39 27 8 5.0 11 718 233 199 62 24 35

11 52 42 24 5 5.0 12 650 222 189 58 22 41

12 50 #46 22 .6 5.0 14 691 206 176 56 22 35

13 58 44 19 7 5.0 15 828 199 162 50 28 35

14 58 iz 18 .9 5.6 7 996 169 155 4 46 Ad

15 62 44 h2-3 1.7 6.0 18 1,080 155 139 44 85 42

16 54 44 18 2.4 6.0 18 1,160 162 130 44 73 38

17 58 46 19 3.2 6.0 1is 1,190 186 120 46 80 35

16 60 44 19 3.6 5.0 18 1,190 219 112 46 7 35

19 62 42 19 3.8 4.8 19 1,160 212 102 4n 71 32

20 62 40 19 4.2 4.4 18 1,140 186 100 46 58 31

21 60 28 19 4.8 4.4 #15 1,0e0 199 88 46 52 34

22 60 26 19 5.5 4.4 14 996 216 88 42 47 31

23 54 26 18 6.0 4.2 16 912 216 80 39 36 34

24 54 28 17 6.0 3.8 19 745 212 77 38 34 28

25 49 28 16 6.5 3.8 35 686 216 ™ 36 32 20

26 54 29 16 6.5 3.8 118 452 259 77 38 39 32

27 44 30 15 6.5 3.8 76 390 294 82 39 36 32

28 41 32 14 6.5 3.8 60 350 261 84 42 30 31

29 47 34 12 6.5 - ki 306 257 98 34 31 35

30 47 32 10 6.5 - 80 317 226 95 34 178 35

31 42 - 8.5 6.0 - 82 - 233 - 29 146 -

Second~ a Runoff in

Nonth foot~days | Meximus | Minimua Nean aore-feet
3,190

2,310

1,330

90,180

248

200

1,640

43,830

14,720

9,700

3,430

3,040

2,710

Water year 1941-42 ...................... 43,581.0 1,190 -5 119 86,440

# Winter discharge measurement made on th

8 day. *

Y
Note.- Stage-discharge relation affected by i1ce Nov. 20-24, Dec. 11 to Mar. 1l.

Time basis:

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

Central standard time prlor to 2 a.m., Feb. 9, 1942; central war time thereafter.
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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. 14C N.,
. ., half a mile north of West Fargo and 3 miles upstream from Maple River.
Datum of gage 1s 877.1S feet above mean sea level, datum of 1929.

Drainage area.- 9,420 square miles (revised, includes 3,940 square miles in closed
ﬁev%I' Take Basin).

Records avallable.~ September 1929 to September 1942+ March 1902 to June 1907 and March
to August 1910 at site a quarter of a mile upstream.
Average discharge.- 13 years, 8§6.5 second-feet.
Extremes.- Maximum discharge during year, 1,040 second-feet Apr. 27 (gage height, 11.02
eet); minimum, 7.2 second-feet Jan. 22.
1902-7, 1919, 1929-42: Maximm discharge, 2,260 second-feet Apr. 28, 1919 (dis-
charge measurement); minimum, 2.0 second-feet Dec. 14, 1936 (gage helght, 1.80 feet).

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

are falr.
Discharge, in second~feet, water year October 1941 to September 1942
Day| Oot. Rov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 63 75 59 34 28 18 100 937 350 1 e 180
2 65 74 59 32 30 19 120 809 398 171 68 150
3 70 74 58 301 ° 30 20 140 889 398 151 69 220
4 76 74 60 28 *28 20 #1380 629 362 143 2 240
5 76 73 60 26 26 22 240 569 350 139 76 180
.
6 ™ 71 60 26 24 22 *360 541 338 139 75 190
7 77 70 #55 24 24 22 420 541 338 139 70 180
8 71 54 80 24 26 22 *#550 500 422 135 140
9 68 58| 55 22 26 22 584 448 500 135 67 120
10 64 49 50 22 28 23 599 422 448 136 67 100
11 64 80 &0 22 28 24 *#614 398 410 131 63 100
12 65 92 50 22 26 24 659 374 448 7 61 100
13 68 *B3 55 22 26 28 674 362 435 123 62 100
14 67| 74 55 24 24 0 659 350 386 115 67 100
18 68 . n 55 24 24 34 659 338 326 108 63 95
16 k3 72 55 26 22 40 874 326 201 104 61 95
17 75 71 55 26 20 44 874 314 269 98 87 86
18 78| 68 55 28 19 46 704 302 240 98 53 80
19 78| 66 54 30 18 48 749 201 236 94 49 85
20 76 65 &2 28 18 65 809 201 222 98 46 70
21 74 44 52 22 17 50 886 280 213 ™ 43 70
73 48| 51 13 17 #55 937 269 200 88 42 70
23 80 46 49 15 17 65 971 269 187 86 47 70
24 85 48 48 24 17 70 1,000 201 179 81 65 70
25 83 50 46 24 1 5 1,020 + 302 171 " 69 65
26 79 52 42 23 17 80 1,020 302 167 74 65
27 7 64 44 22 18 85 1,020 280 163 73 115

28 an 70 42 21 18 9. 1,000 280 167 72 155 60
29 76 66 40 21 - #95 954 280 167 k] 131 65
30 77 61 38 22 - 86 954 201 167 77 1786 65
31 75 - 36 24 - 90 - 302 - 75 191 -
Seqond- Runoff in

Month foot~days Maximun Minisum Mean acre-feet

Ootober. .. 2,285 87 63 3.7 4,530
November 1,962 92 44 65.4 3,890
December. 1,590 60 36 51.3 3,180
Calendar year 1941 ...................... 59,027 1,340 n 162 117,100
January. . . 751 34 13 24.2 1,490
February 30 17 22.6 1,260
Ma. 1,438 95 18 46.4 2,850
19,930 1,080 100 664 39,8630

12,577 2937 269 406 24,950

8,948 500 163 208 17,750

3,407 171 72 110 6,760

2,394 191 42 77.2 4,750

3,275 240 60 109 6,500

Water year 1941-42 ....... sessceroars e 59,190 1,020 13 162 117,400

# Winter discharge measurement mede on this day.

Hote.- 8tage-discharge relation affected by ice, Dec. 5-18, Dec. 24 to Jan. 17, Jan. 30 to Mar. 5,
Mar. 8, 9, 11, 21, 22, 24-29, Mar. 31 to Apr. 8. Stage-discharge relation affected by backwater
from debris or by shifting control Oct. 1 to Nov. 22, Nov. 26 to Dec. 4, Mar. 12-28, Sept. 1-30.

Tim basie: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.

To Tonvert war time to standard time, subtract 1 hour, .
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Devils Lake near Fort Totten, N. Dak.

Location.- orary stafl e, lat. 48°00'20", long. 98°57'16", in NEINE} sec.

5 W., at tip of rocky point 2% miles northeast of Fort Totten, 10 miiee
southwest of cn;y of Devils Lake, and near northeast corner of Sully Hill Game Pre-
serve. Datum of gage 1s 1,400.00 feet above mean sea level, datum of 1

Records available.~ 1867, 1379, 1883, 1887, 1890, 1896 (one gaga height for each year)

Tagmentary).
Remarks.- Elsvations lake determined from temporary
- "C’brrfction - Thg rcom-ect;ion to convert elevl?ationsggbtamed during 1901-38 Yo datum
ot TOZ9 should be --0 56 foot instead of +0.48 foot as published in Water-Supply Papers
875 and 925,
Rlevation, in feet

Oct.1l 1,402.41]June 8 1,404.53 |July 13 1,404.40 [Aug. & 1,404.32]|Aug. 29 1,404.06|Sept.16 1,404.07
May- 4 1,404.29 29 11304.50 20 1,404.40 12 1,404.22 31 1,404.12 30 1,404.02
20 1,404.42|July 3 1,404.48 31 1,404.30 21 1,400.17 |Sopt.11 1,404.07

Burfalo River near Dilworth, Mimn.

Location.- Water-stage recorder, lat, 46"5’7'40", long 96°39140", in SWiSE{ sec. 6, T.
7 W., 6 miles north of U. S. Hi 0, S miles northeast of Dilworth,
and 9'milee downStream from South Branch.
Dratnage area.— 1,040 equare miles
able.— March 1931 to September lo42,
discharge during .year, 762 second-feet May m}gage hetght, 10.94 reet,
el or.\dx»na4 rk); minimum daily, 1.0 second-feet Feb. 15—19, nimum gage eight 1.4
eet Aug. 4.
1931-42: Maximum diecharge observed, 1, 460 second-feet Apr. 16, 1936 (gage height,
14 56 feet); no flow at times in 1936.
Records good except those for periods of ice effect, no gage-height record or
‘—mter from debris, which are falr,

Discharge, in second-fest, water year October 1941 to September 1042

Day; Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept..
1 26 24 4.4 1.9 2.6 150 4370 104 71 14 163
2 26 26 10 4.0 1.9 3.2 170 a520 309 89 13 1566
3 26 26 20 3.6 1.8 3.4 170 2630 390 65 12 178
4 28 26 22 3.4 1.8 4.0 |o 170 2660 363 12 202
5 28 26 22 3.2 *1.,7 4.2 *#130 a720 327 81 14 206
6 2e 26 19 *#3.0 1.7 4.8 100 762 309 81 13 198
T 28 256 13 2.e 1.7 5.5 80 2880 264 59 14 104
8 27 24 #13 2.4} ‘7 8.6 85 805 256 53 14 214
9 26 22" 12 2.2 1.7 7.0 80 4056 2566 49 15 228
10 26 21 12 2.0 1.7 8.5 75 408 264 46 18 22e
11 26 23 12 2.0 1.6 10 70 336 264 42 20 224
1 26 27 1l 1.9 1.3 12 71 273 256 40 18 202
13 25 28 1 1.e 1.2 14 #83 218 246 38 18 178
14 25 22 10 1.7 1.1 16 68 186 237 16 163
15 26 2e 10 1.6 1.0 1l 80 174 237 3 16 148
16 26 26 10 1.6 1.0 58 163 237 20 15 135
17 26 26 0.5 1.8 1.0 22 &7 160 255 2e 15 126
18 25 25 9.5 1.6 1.0 24 50 160 228 28 15 123
19 24 24 8.5 1.6 1.0 26 58 1656 104 27 15 120
20 25 24 0.0 1.8 1.2 2e 56 152 170 25 15 117
21 26 20 8.0 1.7 1.4 | #30 63 142 152 23 14 116
22 25 24 9.0 1.8 1.6 34 60 132 132 2e 14 115
23 28 22 8.5 1.9 1.7 38 49 123 17 21 13 112
24 25 22 8.0 2.0 1.8 38 46 12 104 10 13 110
25 256 22 7.8 2.0 1.9 40 44 302 o7 17 14 1lce
28 25 24 7.0 2.0 2.0 44 45 112 87 16 16 106
27 24 24 6,0 2.0 2.0 60 46 104 86 18 21 108
28 23 22 6.5 2.0 2,2] #65 68 o2 79 15 33 104
29 24 20 5.0 2.0 - 85 124 123 ks 15 59, 02
30 24 18 4.8 2.0 - 110 256 135 " 16 224 102
31 24 - 4.4 2.0 - 130 - 163 - 14 255 -

Water yoar 104142 ........ccoeveininln., 27,570.9 762 1.0 75,6 54,700

# Winter dlscharge measurement made on 8 day.
a Ko ~helight record; discbarge computed on bassia of Red River of the North at Fargo.

!g_is_,.- tage-discharge relation affected by ioe Kov. 21 to Apr. 11. Backwater from debris on cop~
. 1 to Nov. 20, Sept, 25-30,

mg_g%t_y_;_ Central standard time prior to 2 a.m., Feb. 0, 1042; centrel war time thereaufter.
Po conve. time to standard time, subtract 1 hour.
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Wild Rice River at Twin Valley, Mimn.

Location.- Water-stage recorder, lat. 47°16', long. 96°14', in SW§ sec. 22, T. 144 N., R.
., three-quarters of a mile northeast of v 1lage of Twin Valley and 7 miles down-
stream from Marsh Creek.

Drainage area.- 861 square miles.
ecords available.~ July 1930 to September 1942. June 1909 to September 1917 at site a
quarter of a mile downstream.

Average discharge.- 19 years (1910-17, 1930-42), 108 second-feet.

Extremes.- Hﬁﬁ%m discharge during year, 1,550 second-feet May 3 (gage height, 8.15 feet);
minimm dally, 11 second-feet Jan. 10.

1909-17, 1930-42: Maximum discharge, 9,200 second-feet July 22, 1909 (gage helght,
20.0 feet, site and datum then in use), from rating curve extended above 3,300 second-
feet; minimm, 0.5 second-foot, Nov. 4, 1939 (gage height, 0.74 foot).

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

Revisions.- Revised ng:res of discharge for months of August and September, 1941, super-
Seding those published in Water-Supply Paper 925, are given herein.

Day | Aug. | Sept. || Day | Aug. | Sept. || Day | Aug. | Sept. || Day | Aug. | Sept.
1 29 70 9 70 140 17 130 180 26 70 260
2 24 65 10 70 180 18 120 240 26 66 300
3 26 3] 1 120 180 19 100 240 7 70 320
4 32 120 12 200 180 20 856 260 28 65 260
5 26 160 13 200 140 21 75 260 29 70 260
] 26 180 14 200 160 22 70 260 30 70 260
Z 'ng 180 15 190 160 23 56 288 31 70 -
=
- gec:oﬁ- Runoff In
Honth i} foot~days | Maximm | Minlmm | Mean acre-feet
August...coveeesovnnae 2,663. 200 24 86.6 5,260
Septemberceesscrectssacenes 5,970 320 65 199 11,840
Water year 1941-42.,..... 46,452.8 802 4.0 127 92,340
Discharge, in second-feet, water year Octcber 1941 to September 1942
Ogt. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May June | Juiy [ Aug. | Sept.
1 8240 131 80 26 22 16 376 1,140 247 152 62 610
2 a240 125 81 19 20 1e 463 1,420 238 141 62 588
3 a260 137 a8 22 20 19 525 1,620 229 133 66 528
4 a 280 140 99 15 20 20 526 1,450 220 133 63 4563
5 a 280 132 100 13 22 * 20 385 1,290 227 133 69 394
6 a 280 124 80 16 24 22 338 1,110 283 127 65 366
7 2 280 115 65 16 26 24 319 0 328 121 65 319
8 a 260 96 55 13 24 22 310 se0 338 114 77 292
9 a 260 e7 4e 12 24 22 301 802 347 114 71 274
10 a 260 88 44 11 26 22 310 726 338 121 7 266
1 8260 99 *55 12 22 24 292 8564 338 136 80 247
12 8 260 119 *#60 14 22 *26 283 610 328 131 84 235
13 @260 151 %66 16 24 30 274 567 310 113 79 228
4 247 99 B9 18 22 34 274 548 292 104 82 235
15 236 104 50 22 22 48 274 514 274 o7 83 230
16 227 116 &0 24 20 80 256 494 256 94 80 230
17 21 104 50 24 22 25 247 473 256 91 83 219
18 210 #107 55 22 20 120 238 453 235 93 S0 219
19 200 103 50 20 20 120 229 443 230 98 78 212
20 201 102 80 18 19 150 222 423 223 96 74 209
21 194 70 46 *#16 18 170 217 423 202 94 71 209
22 189 48 16 20 180 206 404 1861, 91 69 h109
23 184 SB 44 19 17 100 196 385 174 86 64 h201
24 178 95 38 22 16 190 191 366 168 81 67 hl91
25 171 8% 36 20 18 *#200 201 347 164 eL 83 hl96
26 163 95 38 20 18 #320 206 319 180 €0 64 h198
27 16€ 86 32 24 16 380 181 301 158 79 87 hl94
28 150 80 34 26 16 420 394 292 166 79 68 hl86
29 147 0 30 24 - 433 567 283 162 73 126 hli
30 139 75 28 22 - #385 990 283 158 &9 338 hl82
31 131 - 22 24 - 366 - 274 - £6 525 -
) Runcff in
Mean acre-fest
218 13, 410
102 6, 0
53.7 3,300
163 110,700
18.9 1,160
20.68 1,150
134 8,260
326 19,420
651 40,030
241 14,350
104 6,370
96.8 5,950
16,410
Water year 19041-42 ...................... 68,516 1,520 11 188 135,900

# Winter discharge measurement made on this day.
a No gage-helght record; discharge computed from power-plant record at Twin Valley.
h Computed from temporary staff-gage readings.
Note.- Stage-dlscharge relatlon affected by lce Nov. 21 to Dec. 1, Dec. 6 to Mar. 28.
asis: Central standard time prior to 2 s.m., Feb. 9, 1942; central war time thereafter.
To convert war tlme to standard time, subtract 1 hour. .
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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,
. N., R. 54 W., at highway bridge 64 miles northwest of Portland. Datum of gage
is 978,76 feet above mean sea level, daturi of 1929.

Drainage area.- 544 square miles.
Records available.- October 1939 to September 1942.

Extremes.- Maximum daily discharge observed during year, 800 second-feet Apr. 5; maximm
Zage nelght observed, 11.51 feet Apr. 5; no flow for several months.
1939-42: Maximum dlscharge observed, 1,130 second-feet Apr. 9, 1941 (gage height,
12.59 ft.); no flow for several months in each year,
Maximum discharge known, 4,300 second-feet In 1882 (gage helght, 23.2 feet) com-
puted by engineers in St. Paui office, Corps of Engineers, U. S. Army.

Remarks .- Records good except those affected by backwater or shifting control, which are
alr. Gage read once or twice daily.

Discharge, in second-feet, water year October 1941 tc September 1942

pay| Oct Nov. | Dec. | Jan. | Feb. | Mar. | apr. May | June | July | Aug. | Sept.
1 N 0.5 0 b65 94 14 1.1 0.1
2 5 o b5 94 13 +6 W1
3 .4 o #190 70 8.8 .5 .1
4 4 [} 650 70 8.8 .4 1
5 .5 0 800 61 9.3 o4 0
6 .5 0 700 34 S.3 4 0
7 .5 0 360 34 S.1 .4 0
8 4 0 #b180 30 8.1 .3 0
9 .3 [} 140 29 6,5 .3 0
10 3 [ b120 a7 6.3 .2 0
11 .3 0 110 5.3 .2 0
12 .3 0 *b95 28 4.9 .2 0
13 .3 o 185 26 5.3 .2 0
14 o4 o b110 14 4.0 .2 0
15 .4 0 120 14 3.4 .2 0
16 4 0 121 17 2.5 .1 [
17 -4 o 114 17 2.5 .1 0
18 .3 0 76 14 2,3 .1 0
19 ] 0 55 12 2,3 .2 ]
20 .3 o *44 12 2.5 .2 0
21 .3 0 49 14 3.0 . 0
22 .3 o 49 13 3.0 .1 [}
23 0 [} 46 13 1.7 .1 [
24 o #b.l 46 13 1.6 .1 0
25 0 b.1 46 13 1.6 1.0 0
26 0 b.2 26 13 1.4 .1 0
27 [} b.2 26 13 1.2 .1 o
28 [ b.1 27 13 1.3 .1 [
29 0 il 24 14 1.3 .1 [4
30 0 *b42 87 14 1.1 .1 o
31 - b55 - 14 - o1 0
Runcff in
Minimum Mean acre-feet
0 [} ]
0 .28 18
[¢] 0 0
Calendar year 1941 ...............ocounnn 8,250.6) 1,050 0 22.6 16,360
B T o o] o o o] (4]
February.. . .. 0 0 [} ]
March. ... 108.7 55 0 3.51 216
April 4,506 800 24 5,940
uﬁ,._ 9 94 12 28,0 1,720
June. . 143.4 14 1.1 4.78 2
July. B.31 . 1.1 .1 .27 16
August. .. 4 .1 0 .01 .8
September................... .iiiiiieenn, [¢] [+] 0 0
Water year 1941-42 ..............¢...un.. 5,644.1 800 0 15.5 11,190

# Winter discharge measurement made on this day.

b Stage-discharge relatlon affected by lce.

Note.- Stage-diacharge relation affected by shifting control or backwater from aquatic vegetation
Nov. 1-22, June 23 to Aug. 31.

Iime baais: Central atandard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to atandard time, subtract 1 hour.
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Goose River at Hillsboro, N. Dak.

Locatlon.- Water-stage recorder, lat. 47°24', long. 97°03', in MW} sec. 5, T. 145 N., R.
.. 50 feet upstream from city water supply dam. Prior to Mar. 12, 1942, staff gage
at same site and datum.

Drainage area.- 1,200 square miles.
Records avallable.- March 1931 to September 1942 (no winter records prior to 1938).
Extremes.- Maximm discharge during year, 1,140 second-feet Apr. 6 (gage helght, 2.27
eet), no flow durlng much of year. .
1931-42: Maximm discharge, 1,320 second-feet Apr. 11, 1941; no flow at times.
Remarks.- Records good except those affected by backwater, which are falr and those for

periogs of no gage-helght record, which are poor. CGage read twice dally, Oct. 1 to
Jan. 8.

Discharge, in second-feet, water ysar October 1941 to September 1942

Day} Oct Nov. Dec. Jan. Feb. Mar. Apr. May J une July Aug Sept.
1 6.2 1.1 a0 106 68 55 11 2.3 27
2 7.2 .6 a0 194 150 58 13 2.3 13
3 7.2 .4 20 #271 225 60 11 1.8 6.2
4 7.2 .2 a0 443 200 58 9.6 2.3 4.6
5 7.2 o 80 788 155 58 9.6 3.3 3.3
[] 7.2 ? 83.0 [+ a0 1,080 122 55 8.2 3.3 2.5
7 7.2 86.0 0 a0 1,000 102 50 7.2 3.3 2.3
8 7.2 0 a0 708 48 7.2| 2.8 2.3
9 7.2 o a0 408 78 45 e.2 2.3 1.5
10 6.2 0 a0 295 .68 43 7.2 1.8 1.5
11 6.2 [} 2.1 228 80 38 7.2 1.8 1.1
12 5.2 #2.2 [ *.2 194 52 36 6.2 1.8 .9
13 6.2 a2.0 [ 1.1 174 48 34 5.2 2.3 1.1
14 6.2 1.8 [} 2.2 155 43 32 4.6 2.3 1.1
15 6.2 3.9 2.2 0 2.2 155 38 27 4.6 1.8 1.1
16 6.2 4.8 2.2 o bog.e 198 36 25 3.9 1.8 1.1
17 5.2 5.2 2.2 0 2.8 190 40 23 3.9 1.8 1.1
18 4.6 5.2 2.2 0 2.8 163 45 23 6.2 1.8 1.1
19 5.2 5.2 1.8 [ 4.0 138 50 20 8.2 1.8 1.1
20 8.2 5.2 2.2 3} 4.0 114 63 18 8.2 1.5 .9
21 7.2 3.9 1.8 [4 4.6 97 &8 16 6.2 1.1 1.1
22 7.2 3.9 . 2.2 4] 3.8 84 78 14 4.8 1.1 1.1
23 6.2 2.2 o 3.8 76 81 14 3.9 1.1 1.1
24 5.2 2.5 2.2 0 3.8 78 13 3.3 1.1 .4
25 5.2 2.2 0 13 63 78 13 3.3 .9 -4
26 5.2 1.8 [ 44 58 il 13 3.3 1.1 <6
27 5.2 1.8 [} 24 60 76 14 2.8 1.1 .6
28 3.9(> =a4.5 1.8 [ 38 64 68 14 2.8 1.8 .6
29 a4.0 1.5 o 50 €8 65 14 2.3 8.4 .6
30 ad.4 1.5 0 #36 70 58 11 2.3 16 6
31 84.8 - 1.5 o 44 - 55 - 2.3 32 -
Second- Runoff in
Month toot-days Maximum Minimum Mean aore-feet
October. , 187.9 8.2 3.9 6.06 373
5.24 312
2.33 143
38,270
4.6
0
568
15, 290
4,990
1,870
372
218
162
Water year 1941-42 12,249.3 24,300

* Winter dlscharge measurement made on this day.
a No gage-helght record; discharge estimated.
Note.- Stage-dilscharge relation affected by 1ce Dec. 12, Dec. 14 to Jan., 8, Mar., 12-31. Backwater
g:g: g;briu on control or aquatic vegetatlon Oct. 1-28, Nov. 15-22, Apr. 28 to May 19, June 27 to
Time basls Central standard time prlor to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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South Fork of Goose River near Portland, N. Dak.

Location.- Chain gage, lat. 47°31', long. 97°27', on line bstween secs. 31 and 32, T. 147
., R 53 W., at highway bridge 1 mile downstream from Middle Fork, 4 miles upstream
from mouth, and 4.4 miles west of Portland. Datum of gage 1s 959.51 feet above mean -
sea level, datum of 1929.

Drainage area.- 362 square miles.
Reco%s avallable.- October 1939 to September 1942 (discontinued).

8.~ mm discharge observed during year, 434 second-feet Apr. 4 helight
=703 1 3 Teot, affeoted by fce); o flow Jan. 5 to'Mar. 18. P ‘gage helght,
-42 2 mm discharge observed, 1,110 second-feet, Apr. 1, 1941 (gage height
12.80 feet); no flow during part of eacfl y’ear. ' AP ’ ( g,
Maximum stage known, 11 feet sometime in May 1935, from Information by Tocal

resident.
Remarks.- Records falr except those for perlods of backwater or ho gage-height record
whieh are poor. Gage read once or twice daily. -
Discharge, in second-feet, water year Cotcber 1941 toc September 1942
Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 5.2 4.9 3.4 0.2 [ 70 134 28 6.6 3.5 3.3
2 5.4 5.0 3.4 .2 0 120 140 26 5.6 2.6 2.6
3 5.2 5.2 3.2 .2 0 *#250 117 26 5.2 2.0 2.0
4 5.0 5.4 3.0 .1 [ & 80 23 5.2 1.5 1.0
5 5.2 5.6 2.8 .1 0 310 80 23 5.6 2.2 -6
6 5.4 5.6 2.8 .1 0 135 45 23 5.2 2.0 .5
7 5.4 5.4 2.8 .1 [ #100 38 22 3.5 1.7 .5
8 5.6 5.2 2.6 .1 [ 74 35 21 2.4 2.4 .4
S 5.6 5.2 2.2 (] 0 58 31 20 3.6 a2.0 .5
10 5.6 5.2 2.0 0 0 52 29 20 3.4 1.6 5
11 5.2 5.2 1.9 0 0 45 26 18 3.6 1.4 .4
12 5.0 5.2 #1.8 [ 0 42 24 17 2.4 1.2 .5
13 4.9 5.0 1.7 0 0 50 a2l 16 2.4 1.1 ]
14 4.9 5.0 1.6 4] 0 66 17 14 2.2 1.3 .6
15 4.9 4.9 1.5 0 0 86 20 13 1.9 1.3 .6
15 4.8 4.9 1.4 [ 0 56 25 12 1.7 1.3 .6
17 4.8 *4.9 1.4 [ 0 42 30 11 1.8 1.2 .6
18 4.8 4.9 1.4 0 0 39 35 10 1.9 1.0 .6
18 4.9 4.9 1.4 [4 a.l 31 62 9.6 4.2 .8 .8
20 4.9 4.9 1.4 0 a.2 30 80 8.6 3.0 .7 -6
21 4.8 4.8 1.3 0 al.0 2s 54 6.0 2.8 i .6
22 4.8 4.8 1.1 [ a3.0 24 60 5.6 2.2 N .6
23 4.6 4.6 .9 0 a7.0 22 49 4.6 1.9 a.6 .6
24 4.4 4.6 7 0 #11 21 45 4.2 2.0 .6 .6
25 4.3 4.4 .6 0 12 20 38 6.0 2.4 .8 .8
26 4.2 4.4 .5 [} 26 19 36 6.2 2.4 .7 i
27 4.0 4.0 .4 0 32 24 37 7.2 2.0 7 .7
28 4.2 3.6 .4 0 38 26 36 7.8 1.8 .7 .7
29 4.3 3.4 .4 0 44 27 7.6 1.2 1.1 a.7
20 4.4 3.4 .3 0 #48 31 25 7.2 1.4 as.8 7
31 4.8 - .2 0 55 - 30 - 3.2 4.0 -
Segond- Runctf in
Month foot-days Maximum Minimum Mean acre~Test
October. ... 151.5 - 4.0 4.89 300
November. 144.5 5.8 3.4 4.52 257
Decenmber. . . 50.3 .2 1.62 100
Calendar year 1961 .................. ...| € 6 ._9—41-; T _9—55 ————— o | 180 15»'730.’
JABUBIT oot T %Y R IR R 7Y I 2.2
February 0 0 Q Q
March. .. 277.3 5! 0 8.95 550
April 2,348 420 19 5.3 4,660
May. . 1, 468 140 17 47.4 2,910
June. . 421.4 4.2 14.0 836
July. .. 94.5 6.6 1.2 3.05 187
August. .. 47.9 4.8 .6 1.56 96
SOPLOMDOT. . ..\ ittt 24.0 3.3 -4 .50 48
Water year 1941-42 ...................... 5,028.5 420 0 13.8 9,980

# Winter discharge measurement made on this day.

a No gage-height recordy discharge estimated.

lots«-.gcago-diseharge relation affected by ice Nov. 21 to Apr. 4.

YTme basie: Central standard time prior to 2 s.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.

- South Twin Lake near Naytahwaush, Minn.
. (Formerly published as Twin Lake near Naytahwaush, Mimn.)

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

Records available.- October 1937 to September 1942 (fragmentary).

Etremes .- 1037-42: Maximm gage helght observed, 2.60 feet Apr. 5, 1942; minimm observed,
0.70 foot Sept. 30, Nov. 11, 18, 22, 1939.

Remarks.- Lake level artificially regulated by type "C" dam (ldentification mumber 12-8)
wi{th two 5-f00t bays permitting a 2-foot control by stop logs. Datum of gage 1S at top
of concrete sill of dam.

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division of
%fer ReSources and Engineering. -

Gage helght, in feet, 1942

Mar. 13 2.18 July 14 1.87 Aug. 10 1.88 Sept.156 1.38
Apr. 5 2,60 30 1.88 31 1.84 30 1.38

Note.- Readings other than those shown above were made.
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. Lower Red Lake near Red Lake, Mimn.

Location.- Water-stage recorder, lat. 47°57', long. 95°17', in NW% sec. 28, T. 152 N., R.
.y Just upstream from dam at outlet, 18 mlles northwest of village of Red Lake.
- Datum of gage 1s 1,169.70 feet above mean sea level, adJustment of 1912.

Dralnage area.- 1,950 square miles.
ecords avallable.- May 1933 to September 1942. April 1930 to September 1933 at site on

Pper Re e at Wasklsh. June 1930 to November 1932 at site at Redby.
Extremes.- Maximum elevation during year, 1,176.26 feet May 17; minimum, 1,174.45 feet
Apr. 28.

1930-42: Maximum water-surface elevation, 1,176.81 feet June 6, 1941; minirnm,
1,170.50 feet Nov. 20, 1936.
Remarks.- Water level subject to fluctuation caused by change in direction and veloclty of
wind and by selches.

- Gage helght, 1n feset, 1941-42
Oct. 31 6.03 Jan. 31  5.81 Apr. 30 6.06 July 31 2.82
Nov. 30 5.92 Feb. 28 5.78 May 31 6.10 Aug. 31 .18
Dec., 31 5.88 Mar., 31 5.88 June 30 5.70 Sept.30  6.06

Note.- Month-end readings only are published.

Red Lake River 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 ham- *
let of Red Lake. Datum of gage 1s 1,169.00 feet (revised) above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers, U. S. Army).

Dralnage area.- 1,950 square miles.

ecords avallable.- May 1933 to September 1942.

Exfremes .- Maximum discharge during year, 926 second-feet May 13 (gage helght, 6.58 feet);
minimm dally, 99 second-feet Aug. 22, 25.

1933-42: Maximum dilscharge, that of May 13, 1942; no flow Sept. 19, 1933, Aug. 31
to Sept. 10, Oct. 1, 1935, May 16-17, 19-22, Nov. 20, 1936.

Maximum discharge known, 1,190 second-feet, June 17, 1927, from discharge measure-
ment by Minnesota State Division of Water Resources & Englneering.

Remarks.- Records good except fhose for period of ice effect, which are falir. Flow com-
plefely regulated by Red Lake.

Discharge, in second-feet, water year October 1941 to September 1942

Day] Ogt Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 139 539 480 460 480 480 639 651 604 169 146 179
2 187 468 460 460 480 460 539 581 604 156 142 179
3 174 519 480 460 480 480 539 h581 604 152 134 169
4 172 539 480 *460 480 460 539 h&81 604 146 134 162
5 197 519 460 460 480 460 6539 h581 604 142 149 172
6 256 639 480 460 480 480 539 1604 604 134 159 164
7 274 519 480 460 480 480 539 h604 604 134 164 174
8 311 519 480 460 480 4801, 539 h604 681 142 148 179
9 265 499 480 460 480 480 539 hé626 581 146 139 174
" 10 289 491 480 460 480 500 539 he04 559 139 149 184
11 259 495 480 480 500 500 539 h604 559 149 136 166
12 277 499 480 460 500 500 539 h604 495 139 126 154
13 311 519 480 460 500 503 539 h771 519 134 129 169
14 357 476" 480 460 480 499 539 h626 519 142 126 182
15 382 495 480 460 500 499 539 h&sl 519 146 122 144
16 378 569 480 480 480 499 539 h604 539 154 124 162
17 400 839 480 480 480 495 539 h736 519 146 124 190
18 418 639 480 460 480 499 639 h626 476 162 124 190
19 418 472 500 480 500 499 639 h604 519 154 119 169
20 392 460 500 480 500 495 639 h581 476 159 117 146
21 374 460 500 - 480 480 487 539 h604 374 159 112 156
22 371 360 480 480 480 495 639 604 433 149 99 169
23 415 460 480 480 480 499 6539 604 452 156 1086 119
24 519 600 480 480 480 499 539 604 495 164 103 152
25 499 #4580 480 480 480 519 539 626 6519 164 99 172
26 619 480 480 480 480 519 639 651 499 156 101 162
27 476 480 480 480 480 519 559 651 519 156 112 149
28 519 500 480 480 480 639 449 539 491 159 117 154
29 538 500 480 500 - 539 539 651 480 156 124 159
30 519 480 460 480 - 539 604 736 340 159 154 168
31 519 - 460 *480 - 539 - 604 - 166 172 -
Second- Runoff in
Month foot—-days | Mexlmum Minimm Mean acre-feet
October.......... ... .. .. i, 11,126 539 139 359 22,070
November. . .. . . 14,904 559 360 497 29,560
December. ........ ... .o i 14,860 500 460 479 29, 470
Calendar year 1941 87,299 559 27 239 173,200
January. . 14,560 500 480 470 28,880
February. 13,560 500 480 484 26, 900
March. .. 15,441 539 460 498 30, 630
16,165 604 449 539 32,060
19,228 771 639 620 38,140
15,691 604 340 523 31,120
4,679 169 134 151 9,280
3,988 172 99 129 7,910
4,966 190 119 166 9,850
Water year 1941-42 149, 187 771 29 409 295,900

# Winter dlascharge measurement made on thia day.
h Computed on basis of'lake stage recorder record 65 feet upatream.
Note.- Stage-dlscharge relatlon affected by ice Nov. 20 to Mar. 12. -
e _basls: Central standard time prior to 2 a.m., Feb. 9, 19423 central war time thereafter.
To ¢onvert war time to stamdard time, subtract 1 hour.
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Red Lake River at High Landing near Goodrldge, Minn.

Locatlon.- Water-stage recorder, lat. 48°03', long. 95°48' on line between secs. 28 and
5 T. 153 N., R. 40 W., at bridge at High Landing, 7 miles south of Goodridge and
33 miles upstream from Thief River.

Drainage area.- 2,300 square miles. .
Records avaflable.— October 1930 Lo September 1942.

Average dlscharge.- 12 years, 119 second-feet. -

Extremes.- Maximum dally discharge during year, 1,800 second-feet Apr. 2; maxirnm gage
height, 8.08 feet, Mar. 29, affected by backwater from ice; minimum dailly discharge,
131 second-feet July 28; minimm gage height, 3.20 feet Apr. 28, affected by back-
water from aquatic vegetation. i

1930-42: Maximum dally discharge that of Apr. 2, 1942; maximum gage helght, that
of Mar. 29, 1942; no flow during infrequent periods in 1931-34, 1936, 1937.

Remarks.- Records good except those for periods of ice effect or no gage-height record
~whlch are fair. Flow partly regulated by dam at outlet of Red Lake. '

Discharge, in second-feet, water year October 1941 to September 1942

Day] Oct. Nov. Deo. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 320 433 440 a360 440 400 1,600 773 716 334 139 363
2 308 449 480 a360 440 400 1,800 835 697 328 3 136 401
3 301 44 460 a360 440 400f 1,500 835 678 320 :'134 449
4 291 465 500 a360 440 400 1,400 856 678 306 134 497
5 278 48 480 360 440 400 1,280 856 659 291 142 532
6 275 49’ 460 360 440 400 1,180 856 640 270 154 594
T 278 48 460 #3850 440 420 1,070 856 621 246 154 621
8 275 48 400 380 440 420 964 835 602 227 154 659
9 278 50 360 380, 420 440 878 814 594 213 156 659

10 283 53 a340| 780! 420 #440( 792 792 594 207 175 678

11 285 60 a340] 400, 420 460 735 754 550 194 102 659

12 291 62 a320 420 420 480 716 735 532 182 1s6 640

13 293 641 a320 420 420 480 697 716f - 514 171 181 621

14 208 850} a320 440 420 500 735 716 497 160 184 602

15 208 650 a320 440 420 500 754 697 481 154 l92 594

16 306 700 a320 440 420 500 754 697 481 151 98 567

17 309 71 a320] 440 400| 500 716 697 481 146 6 550

18 311 67 a32 440 400 550 697 716 465 147 192 514

19 323 64 a320 440 400 550 659 716 449 154 190 497

20 328 55! 340 440 400 550/ 640 716 433 147 188 465

21 337 550 340 440 400 550 621 716 417 148 184 433

22 3491 - 550 340 440 400; 550 602 716 401 140 181 417

23 355 500 340 440 400! 550 €02 716 386 140 179 372

24 360 500 340 440 400 600 567 716 386 137 181 358

25 372 480 340 440 380 a650 567 697 569 138 179 337

26 374 #46 360 440 380 2800 567 716 360 134 179 311

27 386 440 360 460 380| a1,000|" 567| 697 355 132 182 288

28 386 42 360 460 380 1,200 697 697 349 131 190 72

29 40 42 360 440 - 1,400 716 678 343 136, 207 259

30 417 421 360 #440) b 1,400 735 697 343 139 231 244

31 43?{ - 360 440 - 1,600:! - 697 - 137 320 -

Seoond- Runoff in

Honth foot~days | NHaximum | Mininum Mean acre-feet

October. .. 10,095 433 275 326 20,020
November. . 15,953 716 420 532 31,640
Deoember. . 11,460 500 320 370 22,730
RO iyl [P S [ ) [Pt

103,748 912 €8 284 205, 800

12,880 460 360 415 25,550

11,600 440 380 414 23,010

19,490 1,600 400 629 38,660

25,808 1,800 567 860 51,190

23,211 856 678 749 46,040

15,071 716 343 502 29,890

5,856 334 131 189 11,620

5,590 320 134 180 11,090

14,453 678 244 482 28,670

Pater year 1941-42 ............. PN 171,467 1,800 131 470 340,100

# Winter discharge measurement made on this day.

a No gaga-heisht record; discharge interpolated.

Note.~ Stage-dischurge relation affected by 1ce Nov. 7-9, 14-16, Nov. 20 to Apr. 4.

Time basig: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time tc standard time, subtract 1 hour.
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Red Lake River at Crookston, Minn. K

Location.- Water-stage recorder, lat. 47°47', long. 96°36', in sec. 30, T. 150 N., R.
48°W., at highway bridge in Crookston, a quarter of a mile downstream from dam and
powerhouse of Crookston Light & Power Co. Datum of gage 1s 833.03 feet above mean sea
level, datum of 1929.

- Dralnage area.- 5,330 square miles.
Records avallable.- May 1901 to September 194%.

Averapge discharge.- 41 years, 882 second-feet.

Extremes.~ Maximum daily discharge during year, 7,000 second-feet Mar. 28, 29; maximm
gage helght, 16.71 feet Apr. 4, affected by ice; minimum, 150 second-feet Nov. 24;
minirum gage height, 3.00 feet Nov. 24.

1901-42: DMaximum discharge, 14,700 second~feet July 5, 1919; minimum, 2.0 second-
feet Dec. 14~16, 1937.

Remarks.~ Records good except those for periods of backwater, which are fair. Flow
Tegulated by power plants above station.

Discharge, in second-feet, water year October 1941 to September 1942

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,400 860 662 440 440 550 { #4,200( 4,010 1,390 502 180 1,830
2 1,350 736 645 550 440 5001 4,600} 5,020| 1,390 480 175 | 1,380
3 1,300 940 600 420 420 480 5,000{ 5,890 | 1,320 460 170 | 1,680
4 1,300 860 650 450 550 550 5,500 5,570} 1,360 440 10| 1,800
5 1,240 778 650 440 480 800 5,000 4,780 1,330 430 205 | 1,410
6 1,300 805 600 440 440 500} 4,200| 4,470 1,180 430 220 | 1,340
T 1,300 900 800 400 500 550 3,800| 3,940| 1,050 430 230 | 1,500
8 1,220 770 600 500 460 460 | 3,410 2,990 1,280 420 215 | 1,620
9| 1,220 531 600 400 460 550 | 3,270 | 3,270 1,040 420 245 | 1,510

10 1,180 472 600 550 440 (. 440 #2,900| 3,060 1,020 430 260 | 1,480

11 1,200 238 550 440 500 #550 | 2,820 | 3,060| 1,010 300 300§ 1,510

12 1,120 674 550 480 480 550 2,600| 2,860 1,010 280 280 | 1,520

13 1,300 849 550 440 520 550} 2,600 2,730 257 245 215 { 1,350

14 1,260 853 560 420 480 500 2,470 2,400 738 260 320 ) 1,430

15 1,260 770 550 440 440 500| 2,530| 2,400 741 260 500 1,350

16 1,260 843 500 440 500 600 | 2,470 | 2,530+ 57¢ 235 370 | 1,280

17 1,200 932 550 460 440 550 2,530 | 2,150 a560 105 350 | 1,650

18 »200 895 500 420 550 600 2,340 2,280 a550 205 470 1,350

19 1,020 951 550 480 500 700 | 2,340 2,340 a540 175 330 | 1,100

20 1,160 950 460 400 500 800 | 2,020| 2,280 534 180 410 | 1,100

21 723 650 460 420 500 800 | 1,960 | 2,340 502 205 360 | 1,180

22 730 550 #550 #440 440 760 ) 1,710 2.150 512 180 2s0 | 1,060

23 812 440 #460 460 550 800! 1,510| 2,020 534 180 330 1,080

920 150 480 500 400 950 1,830 1,980 506 180 250 1,020

25 811 600 420 400 500 1,400 1,580 1,800 479 190 380 9

26 798 800 500 420 550 | 2,800 1,440 1,640 471 195 310 800

908 #800 460 420 500 | #5,000 1,490 1,610 487 230 380 840

28 798 750 460 500 420 | 7,000 1,560 | 1,590 463 240 270 880

29 860 600 550 460 - £7,000 | 3,400 | 1,470 475 175 520 760

30 840 584 380 400 - a6,200 | 4,170 | 1,520 483 175 480 740

31 711 - 500 460 - | a4,600 - 1,560 - 180 | 1,430 -

Month - oo s | Meximm | Minimm | Mesa | FuROTZ R
October....................... P N 33,699 1,400 © 711 1,087 66,840
e 951 42,310

33,200

635,900

13,890 550 400 448 27,650-

13,380 550 400 478 26,540

48,380 7,000 440 1,561 95,960

87,330 5,500 1,440 2,911 173,200

87,690 5,890 1,470 2,329 173,900

24,491 1,380 483 816 48,580

8,807 502 5 287 17,670

10,585 1,430 170 341 208 100

38,200 1,830 740 1,276 75,950

Water year 1941-42 ......., e . 404,708 7,000 150 1,109 801,800

# Winter discharge measurement made on this day.

a No gage-height record; discharge estimated.

f Computed on basla of putlz estimated gage-helght record.

Note.- Stage-discharge relation affected by ice Nov. 20-29, Dec. 3 to Apr. 7. Backwater from
aquatic vegetation Oct. 1-20, 24, 27, 29, 30, Nov. 1, 3, 4, B, July 2 to Aug. 30, Sept. 20-30.

Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Blackduck Lake near Blackduck, Minn.
Location.- Staff gage, lat. 47°45', long. 94°37', in sec. 4, T. 149 N., R. 31 W., on

concrete structure at outlet, 3 miles northwest of village of Blackduck.
Records avallable.- June 1938 to September 1942 (fragmentary). °

Extremes.- 19368-42: Maximum gage-helght observed, 2.04 feet Apr. 23, 1941; miriim\m
R evvod, 0.54 oot Aug. 26, 1940. ! ’ '

Remarks.- Lake level artiflicially regulated by combination bridge and dam structure
(Identitication number 12-15), with three 5-foot bays, permitting a 2-foot control by
stop logs. Datum of gage 1s at top of concrete apron of dam.

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division
of WaleT Resources and Engineering.

- Gage helght, in feet, 1941-42

Oct. 31  al.50 Jan. 23  1.36 May 22  1.70 Aug. 31 | a1.31
Fov. 30 al.36 Peb. 20 1.33 June 30 al.45 Sept.30 | al.30
Dec. 26  1.38 Apr. 3 1.52 July 31 al.30

a Interpolated.
Kote.- Readinga other than those showmn above were made.

Thief Lake near Middle River, Minn.

-

Location.- Staff gage, lat. 48°29°*, long. 95°57', in SE% sec. 20, T. 158 N., R. 41 W.,
on dam at outlet, 10 miles east of town of Middle River. Datum of gage 1s 1,160.00
feet above mean sea level, adjustment of 1912.

Records available.- April 1933 to September 1942 (fragmentary). \

Extremes.~ 1933-42: Maximum gage height observed, 1.52 feet May 19, 1938; minlmum
observed, -5.20 feet Sept. 11,.13, 1934.

Remarks.- Lake level artificlally regulated by concrete dam (identification number 11-8)
crest at gage helght -1.50 feet, with flashboards permitting a 4.5-foot control
above crest.

Coogex‘ation.- Gage-helight record furnished by Minnesota Department of Conservation,
. vIslon of Fish and Game.

Gage height, in feet, 1041-42

Oct. 31 0.09 Jan. 17 0.01 Apr. 30 0.67 June 30 a-0.40 Aug. 31 =-0.48
Fov, 8 .16 Mar. 31 1,02 May 31 .12 July 31 - 51 Sept.30 -.72

a Interpolated.
Note.- Readings other than those shown above wers made.
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Thief River near Thief River Falls, Minn.

Locatlion.~ Water-stage recorder and concrete control, lat. 48°11', long. 96°10', in
séc. 3, T. 154'N., R. 43 W., 5 miles north of city of Thief River-Falls and 7
miles upstream from mouth. Datum of gage is 1,112.33 feet above mean sea level,
datum of 1929 (levels by Minnesota Highway Department).

Drainage area.- 959 square miles.

mg_e ords avallable.~ July 1209 to September 1917, April 1920 to September 1921, October
TO2Z %0 Deptember 1924, October 1928 to September 1942.

Average discharge.- 24 years (revised) (1909-17, 1922-24, 1928-42), 80.3 second-feet.

XLIemes ., - mim discharge observed during year, 1,480 second-feet May 2; maximum gage
5] ', 12,62 feet Mar., 26, from floodmark; no flow for many days during winter.

900-17, 1920-21, 1922~24, 1928-42: Maximum discharge observed, 4,080 second-feet

Apr. 23, 1916 (gage height, 14.5 feet); no flow in fall and winter of many years.

Remarks,~ Records good except those for period of ice effect or no gage-helght record,
WHICh are fair. Flow partially regulated by Thief and Mud Lakes and swamps above
station. Some water diverted into Mud Lake which is used as a game preserve,

Rating tables, water year 1941-42, except period of ice effect {gage height,

. in feet, and discharge, in second-feet)
Oct. 1 to Mar. 27 Mar. 26 to Sept. 30
4.4 3.5 5.4 136 4.4 3.5 5.0 65 6.5 465
4.6 13.5 5.8 234 4.5 7.7 5.3 122 7.0 620
4.8 32 6.2 340 4.6 13.5 5.6 193 8.0 934
5.0 60 6.5 424 4.8 37 6.0 310 2.6 1,448

Discharge, in seccnd-feet, water year October 1941 to September 1942

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 1s0 6.3 9.5 1.2 [¢] 960 1,350 668 32 30 134
2] 221 6.3 9.5 1.2 o 1,000 1,450 527 32 30 163
3| 213 6.7 9.6 1.2 o] 1,100 1,450 512 41 44 163
a| =08 6.7 10 1.2 of| 1,200 1,410 480 43 44 156
5 200 6.7 7.5 #1.2 ‘ 0 1,300 1,290 465 43 45 1a7
6 187 6.3 5.0 1.0 [¢] 1,400 1,190 450 35 47 136
7 190 5.9 4.0 1.0 0| al,350 1,130 418 34 50 127
g| 190 3.2 3.0 .8 0! al,270 1,090 418 32 58 115
9 198 2.8 1.9 8 0} 1,220| 1,130 403 32 70 102
10| 357 3.0 1.5 .4 o] 1,130 1,130 397 | 30 76 90
424 3.0 1.6 .2 0 1,030} 1,060 388 26 78 81
%1 382 3.5 1.5 4] 0} 1,030 998 363 23 ™o 71
13 332 6.3 1.5 [¢] [} 998 966 156 19 81 62
14| 382 6.3 1.5 [} [¢] 934 966 70 14 83 a5%
15 382 5.0 1.5 [} 0 298 870 61 12 87 a50
16 382 4.6 1.4 4] 0 966 775 54 12 81
17| 351 4.3 1.7 [¢] 0 902 760 52 10 78
18 24 4.3 1.7 o] [} 902 775 438 12 71 a40
19 38 4.3 1.7 0 o] 838 775 45 13 64
20 31 2.8 l.9 o] 0 775 744 43 17 87
21 29 2.2 1.5 Q [} 744 713 40 17 51
22 20 1.7 1.9 0 0 713 682 38 15 44
23 13 l.9 1.5 o} o 666 651 37 13 37 a30
24 10 2.2 1.4 0 15 620 620 34 12 36
25 9.6 3.0 1.4 0 100 542 574 32 11 36
26 9.1 #15 1.4 [} 8460 465 558 30 9.6 30
27 8.2 15 1.4 0 600 465 558 30 S.6 26
28 7.2 9.5 1.4 0 700 698 636 34 7.2 27 ag0
29 7.2 9.5 1.2 o] 750 934 604 33 6.7 33
30 7.2 7.5 1.2 [} 800 1,190 574 32 20 58
31 6.3 - 1.2 0 #900 - 574 - 20 87 -
Second- Runcff in
Month A foot-days Maximum Minimum Moan aore-teet
October...............iiiiiiiiiiiann, e 5,116.8 424 6.3 165 10,150
November. cas 1.7 5.53 9
December. ..... 1.2 3.00 184
4] 107 77,640
[} 32 20
0 0 0
o 140 38,580
465 944 56,190
558 905 55,640
30 20.8 12,390
6.7 21.1 1,
26 55,6 3,420
o - 70.1 4,170
Water year 1041-42 ............ e 76,821.6 1,450 0 210 152,400

# Winter discharge memsurement made on this day.

a No gage-helght record; discharge estimated.

g Computed from graph based on gage readings.

Note.- Stage-discharge relation-affected by lce Nov. 8-11, Nov. 20 to Dec. 2, Dec. 4 to Apr. 6
(no gage-height record Jan. 6-~11, Mar. 20-25, 27, 30).

Time basisy Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Clearwater River near Pinewood, Minn.

Location.- Staff gage, lat. 47°39', long. 95°09" in sec. 8, T. 148 N., R. 35 W., 3% miles
I{gggﬁeast of Plnewood. Datum of gage 18 1,322.59 feet above mean sea level, datum of

Drainage area.- 132 square miles.

Recor%s available.~ April 1940 to September 1942.

Extremes.- Vaximun discharge observed during year, 233 second-feet, Mar. 31 (gage height,
. ; minimm daily discharge, 16 second-feet, Feb. 18, 19, 28,

1940~-42: Maximum discharge, 246 second-feet, Apr. 13, 1940 (gage helght, 4.25 feet,

from graph based on gage readings); minimum daily, 11 second~feet, Mar. 12, 1941.

Remarks .- Records good except those for period of ice effect, which are failr. Gage read
once dally.

Discharge, in second-feet, water year October 1941 to September 1942

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 97 46 36 24 24 17 200 129 41 33 26 96
2 293 43 36 24 al4 18 168 148 41 39 24 90
3 97 43 40 #22 24 18 158 158 37 37 23 88
4 89 43 40 22 24 al9 129 al58 ad3 35 23 ag9
5 89 43 40 22 24 20 111 158 48 34 29 90
6 89 43 240 22 24 22 94 148 52 33 a35 es
7 93 43 40 20 24 24 94 138 a50 30 41 86
8 89 43 38 20 a24 24 86 129 47 29 34 84
9 85 35 38 20 24 22 86 120 44 34 34 82

10 85 39 a38 20 22 22 78 111 39 30 36 78

11 81 43 36 20 22 22 74 94 a40 28 36 a7

™ 46 a36 20 22 22 70 a0 41 29 34 e

13 73 43 36 a2 22 822 66 37 al8 39 70

14 70 43 34 24 20 *#22 66 82 39 48 70

15 66 43 34 24 18 22 66 a82 36 27 44 70

16 66 43 34 26 18 22 68 82 a38 26 44 68

17 62 40 36 26 17 22 70 82 40 27 41 66

18 59 43 a3é 26 16 24 66 8 a37 32 41 aé6

19 56 43 a36 26 16 24 66 74 33 31 40 66

20 56 43 36 26 17 26 82 70 31 29 40 64

21 52 34 34 28 7 32 62 66 31 28 a39 aéé

22 52 40 34 26 7 38 82 82 31 24 37 64

23 52 42 34 26 18 41 82 a58 31 24 37 aéb

49 40 32 26 18 52 58 55 31 24 37 66

25 49 #40 28 26 18 111 58 48 30 a26 37 66

26 46 38 28 26 18 138 58 48 30 27 37 68

46 38 28 28 18 158 55 44 34 24 a37 a6

28 46 36 a27 28 16 222 78 44 34 24 36 64

29 46 36 26 26 - 189 86 41 37 25 52 62

30 46 36 26 26 - 189 all0 44 ad34 26 64 aé2

31 ‘46 - 24 #26 - #222 - 44 - 25 12 -

Second- 5 Runoff in

Month foot—days Maximum Minimum Mean acre-fest
2,102 97 © 46 67.8 4,170

1,231 46 34 41.0 2,440

1,061 40 24 34.2 2,100

17,726 2ze 11 48.6 35,140

748 28 20 24.1 1,480

566 24 16 20.2 1,120

1,826 222 17 58.9 3,620

2,565 200 55 85.5 5,090

2,771 1568 41 89.4 5,500

1,137 52 30 37.9 2,260

895 24 28.9 1,780

1,237 112 23 39.9 2,450

2,206 96 62 73.5 4,370

Water year 1941-42 .................. ... 18,344 222 16 50.3 36,380

# Winter discharge measurement made on this day.

a No gage-helght record; discharge interpolated. .

Note.~ Stage-discharge relation affected by ice Dec. 7 to Mar. 22.

Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.

Clearwater Lake near Leonard, Minn.

Location.- Staff gape, lat. 47°44', long. 95°13', in E4SWi sec. 12, T. 149 N., R. 36 W.
on abutment of dam, 8 miles northeast of Leonard. ! !
Records avalilable.~ J?Ig;ilg& to September 1942. .
ctremes .~ H mu gage height observed, 5.54 feet, Apr. 15, 1940; minimum
observed, 1.56 feet Jan. 28 to Feb. 6, 1937. !
Remarks.- Discharge from lake regulated by dam (identificatlion number 12-16) with one
00t bay permitting a 3-foot control by stop logs. Datum of gage is at sill of
stop-log bay and 3.00 feet below crest of dam.

Gage helght, in feet, 1941-42

Oct. 31 3.50 Jan. 31 3.38 Apr. 30 3.80 July 31  3.34
Nov. 30 3.46 Feb. 28 3,36 May 31 3.60 Aug¥ 31 4.04
Dec. 31  3.44 Mar. 31 4.08 June 30 3.52 Sept.30  3.72

Note.- Gage read once daily; only month-end readings are published.
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Clearwater River near Leonard, Minn.

Location.- Staff gage, lat. 47°44', long. 95°13', In E#SW{ sec. 12, T. 149 N., B. 36 W.,
300 feet downstream from dam at outlet of Clearwater Lake and 8 miles northeast of

Leonard.
Drainage area.- 153 square miles.
Records available.- June 1934 to September 1942.

Extremes.- Maximum discharge observed during year, 198 second-feet Apr. 1, 2 (gage
helght, 2.04 feet, affected by backwater); minimum observed, 26 second-feet Jan. 9-12.

1934-42: Maximum discharge observed, 334 second-feet May 11, 1938 (discharge

measurenent); minimm, 2 second-feet Mar. 25 to Apr. 3, 1940, estimated leakage

through stop logs.

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

ally.

Gage read once

Rating tables, water year 1941-42, except periods of backwater (gage height,

in feet, and dlscharge, in se
Oct. 1 to Apr. 1

0.9 26 1.3 71 0.8 20
1.0 36 1.4 87 .9 29
1.1 45 1.5 104 1.0 39
1.2 57 1.6 122 1.1 50

cond-feet)

1.2 62
1.3 76
1.4 90
1.5 106

Apr. 2 to Sept. 30

123
142
163
186

Discharge, in second-feet, water year October 1941 to September 1942

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1lo9 57 45 39 33 31 19e 132 &8 48 e8 163
2 109 56 46 39 33 33 198 152 68 48 28 142
3 113 56 46 34 33 35 le6 163 71 48 28 120
4 113 56 47 32 33 37 174 174 71 48 28 113
5 109 55 47 29 33 37 152 174 73 44 29 109
6 106 55 46 27 31 39 142 163 73 42 36 106
T 102 55 45 27 31 39 129 183 71 39 42 100
8 99 55 45 27 31 37 125 152 65 39 44 96
9 96 55 45 26 31 37 121 142 59 37 44 96

10 92 56 456 26 31 37 111 140 54 35 43 93

1n 89 55 45 26 31 37 100 129 50 35 40 89

85 55 44 26 31 37 95 11s 49 33 40 86

13 85 44 26 31 36 92 118 48 33 46 83

14 84 55 43 26 31 35 89 118 48 33 48 77

15 81 55 43 26 31 37 86 118 46 33 49 Vi

16 kil 55 43 26 31 37 . 86 114 44 33 48 76

A7 74 65 43 26 29 39 86 108 43 31 46 73

18 74 55 41 27 27 39 83 1ol a2 31 45 73

19 71 52 4l 28 27 39 83 95 42 42 44 73

20 71 47 41 30 27 39 83 92 42 39 42 72

35 40 72
34 39 72
33 39 71
33 37 69
33 37 68
33 39 68
31 42 68
29 42 68
29 62 65
28 79 66
2‘8 174 -
Runoff in
Nean acre~feet
81.8 5,030
51.3 3,050
43.0 2,64

2,602

163

86.7

Water year 1941-42 .................. s 22,484

198

26

61,6

44,590

Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.

To convert war time to standard time, subtract 1 hour.
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Clearwater River at Plummer, Minn.

53

Location.- Water-stage recorder, lat. 47°55', long. 96°03', in SE}SW% sec. 4, T. 151 N.,
. .y On U. 8. Highway 59, three-quarters of a mile northwest of Plummer.

Drainage area.~ 512 square miles.

Records available.- April 1939 to September 1942.

Extremes.- Maximum discharge during year, 722 second-feet Apr. 3; maximum gage height,
. eet Apr. 26 or 27, from floodmark, affected by ice; minimum dally discharge,
22 second~feet Jan. 7-10; minimum gage height, 2.51 feet July 28.
1939-42: Maximum discharge, 840 second-feet Apr. 16, 1940; maximum gage helght,
8.51 feet, Apr. 15, 1940, affected by 1ce; minimum discharge, 7.9 second-feet Aug. 18,
1940 (gage height, 2.05 Teet, affected by backwater from aquatic vegetation).

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

Discharge, in second-feet. water year October 1941 to September i942

Dayl Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 312 260 70 28 32 28 550 - 576 130 34 28 216
2 312 254 70 26 32 28 #8600 648 122 34 27 214
3 312 250 75 26 32 30 624 648 112 34 26 212
4 312 246 75 24 a2 30 552 600 105 34 26 203
5 312 240 75 24 32 30 528 564 96 32 20 190
6 302 232 70 24 30 32 540 540 89 31 29 178
7 312 218 70 22 30 34 540 504 82 30 32 169
8 323 200 85 22 30 #36 528 460 76 29 32 165
9 323 190 65 22 30 36 516 427 70 32 32 181

10 323 190 60 22 30 38 504 405 66 30 32 161

11 323 190 50 24 2s 38 493 394 80 29 32 185

12 312 190 48 24 2s 40 493 372 57 29 32 174

13 312 183 46 24 28 42 493 372 53 28 34 183

14 312 176 44 26 28 44 493 361 51 28 40 199

15 312 172 44 26 28 46 493 350 49 28 42 220

16 302 154 44 28 28 48 471 350 47 27 42 238
7 302 146 44 30 20 50 438 350 a7 27 42 260

18 302 144 44 32 28 50| ., 350 350 45 29 41 280

19 302 143 44 34 28 65 260 350 a4 32 41 300

20 302 140 44 36 28 55 222 350 44 30 40 310

21 302 90 42 36 26 60 199 330 41 29 39 330

22 302 70 42 38 24 70 187 310 40 29 40 340

23 302 85 *#42 38 24 90 174 200 40 28 41 350

24 292 70 42 38 26 140 161 260 39 28 43 350

25 202 70 40 38 28 a220 152 226 38 28 44 361

26 281 *75 38 3s 28| a300 147 208 37 28 48 350

27 277 70 36 38 28 2400 152 187 38 27 50 350

28 273 70 34 34 28 440 552 170 37 25 53 350

29 268 70 32 #34 - 480 624 154 36 28 67 350

30 266 70 30 34 - 500 552 142 36 30 82 340

31 260 - 28 32 - *500 - 135 - 29 194 -

Month Seoond- | yayivum | Minimum Mean Runoff in
October. ....
November......
Deoember. ... ..

Water year 1941-42 ..........~.. ool

802 32 24 28.6 1,590
3,990 500 28 129 7,910
12,588 624 147 420 24,970
11,383 648 135 3687 22,580
1,827 130 36 80.9 3,620
916 34 25 29.5 1,820
1,379 194 26 44,5 2,740
7,671 361 161 256 15,220
57,0086 648 22 156 113,100

# Winter discharge measurement mede on thils day,

a No gage-helght record; discharge estimated.

Note.- Stage-dlscharge relatlon affected Dy Lece Nov. 8-12, Nov. 21 to Apr. 2.
me basis: Central standard time prior to 2 a.m., Peb. 8, 1942; central war time thereafter.

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

592789 O - 44 -5
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Clearwater River at Red Lake Falls, Minn.

Location.~ Water-stage recorder, lat. 47°53', long. 96°17', in sec. 22, T. 151 N., R
., at Great Northern Railway bridge at Red Lake Falls, 14 miles upstream from
mouth and 2 miles downstream from nearest tributary, which enters from left.

Drainage area.- 1,420 square miles. .

Records available.- June 1909 to September 1917, Movember 1934 to September 1942.

Average discharge.- 15 years, 212 second-feet.

Extremes.- Maximum daily discharge during year, 2,200 second-feet, Mar. 27; maximum gage
helght, 10.04 feet Mar. 27, from floodmark affected by ice; minimum daily discharge,

14 second-feet {regulated) Jan. 18.

1909-17, 1934-42: Maximum discharge. observed, 3,990 second-feet Apr. 15, 18,

1916; no flow Sept. 15, 1936, Sept. 14, 1939, Aug. 19-22, 1940.

Remarks.- Records good except those for periods of ice effect, which are fair, and those
for period of no gage-height record, which are poor. Flow partly regulated by Clear-
water Lake and several smaller lakes. Diurnal fluctuation caused by mill 800 feet

above statlion,

Discharge, in second-feet, water year Ootcber 1941 to September 1942

Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 772 332 129 30 22 32| 1,400| 1,520 227 59 45 858
2 746 344 123 30 32 34| #1,400| 1,940 216 66 45 72
3 718 340 126 32 40 66| 1,300| 1,940 186 66 40 692
4 718 328 13e 18 36 46| 1,100| 1,680 196 57 51 641
5 692 320 150 24 40 38| 1,040 1,490 192 59 45 616
6 666 316 150 28 30 60 949 1,390 176 59 .43 641
7 666 297 110 *17 30 34 918 1,300 163 61 51 718
8 666 206 120 24 38 50 8ss| 1,170 160 60 46 745
9 666 163 120 17 44 %50 829 1,040 141 49 50 718

10 641 206 140 26 28 55 »772 9 136 66 59 692

11 816 297 120 26 30 *32 718 858 117 63 58 641
592 289 80 36 38 36, 692 800 104 45 53 597
13 578 203 50 30 30 55 666 745 96 48 75 564
4 554 186 48 55 24 55 €41 692 84 62 92 560
15 536 238 46 40 30| ° 55 641 666 84 43 91 540
16| . 518 230 46 42 32 48 631 636 82 42 91 527
17 500 234 46 42 16 60 597 626 75 34 103 522
18 482 213 46 14 20 55 545 621 70 50 105 536
19 465 216 46 60 32 80 447 641 42 53 104 536
20 460 192 44 46 32 80 369 666 70, 63 98 540
21 452 129 44 40 34 100 336 626 6 64 90 554
22 447 84 44 32 32 ald0 312 578 8 50 8l 550
23 438 190 42 46| - 36 2500 293 522 60 56 70 650
24 425 260 42 60 34 a800 278 465 57 50 71 527
25 416 180 42 30 341 a1,200 267 403 59 48 2 514
26 403 160 40 48 36| 21,900 256 361 87 50 81 600
27 3991 w144 40 36 36| #2,200 259 328 62 52 81 478
28 378 104 38 46 40| 2,000 884 301 57 47 Bé 474
29 340 132 36 *28 - 1,700 | 1,750 2s2 62 46 131 460
30 357 117 38 #40 - 1,400 1,490 256 62 45 2235 456

31 340 - 34 28 - | #1,300 - 238 - 36 597 -
Second— Runoff in

Month foot-days Maximum Minimum Mean acre~Leot

16,646 772 340 537 33,020

6,739 344 B84 225 13,370

2,318 150 34 74.8 [ __ 4,600

124,611 3,200 10 |_ _ 341 _|_ 247,200

1,071 60 14 34.5 2,120

06 44 16 32.4 1,800

14,260 2,200 32 460 28,280

22,638 1,750 256 755 44,900

25,730 1,340 238 830 51,030

3,225 27 42 107 6,390

1,649 66 34 53.2 3,270

2,928 597 40 94.5 5,810

17,709 858 456 590 35,130

Water year 1041-42 ....... 115,817 2,200 14 317 229,700

# Winter discharge measurement mede on this day.

a No gage-height record; discharge compuled on baals of records for station at Plummer.
Backwater from

Note.- Stage-diacharge relation affected by ice Nov. 23-25, Dec. 5 to Apr. 4.
aquatic vefemtion May 23~to July 6.

Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.

To convert war time to atandard tlme, subtract 1 hour.
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Maple Lake near Mentor, Mimn.

Location.- Staff gage, lat. 37°41', long. 96°08', on abutment of concrete dam at outlet,
Two-thirds of a mile south of Mentor. Datum of gage 1s 1,167.00 feet above mean sea
level, adjustment of 1912 (levels bv Minnesota Department of Conservation). Prior to
June 1942, staff gage 4 quarter of a mile southwest, at datum 5.00 feet lower.

Records avallable.~ May 1941 to September 1942.

Extremes.- 1941-42: Maximum gage height observed, 3.10 feet, Aug. 31, Sept. 1-8, 1942,
present datum; minimum observed, ~3.48 feet May 4, 1941, present datum.

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

~I1) with three 5-foot bays, permitting a 4-foot control by stop logs. Datum of gage
1s at top of concrete sill of dam. -

Gage helght, in feet, 1942
June 14 2.80 July 16 2.62 l Aug. 8 2.50 ng. 31 S8.10
30 2.70 51 2.56 24 2.46 | Sept. &  3.08

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

Forest River near Fordville, N. Dak.

Location.- Chaln gage, lat. 48°12°', long'. 97°44', on line between secs. 32 and 33, T. 155
., R. W., at highway bridge a quarter of a mile downstream from South Branch and 3
miles (corrected) southeast of Fordville.

Dralnage area.~ 491 square miles.
Récords avallable.~ April 1940 to September 1942. .
remes .- digcharge observed during year, 3,650 second-feet Apr. 4 (gage height,

9.73 feet); minimum dally discharge, 1.6 second-feet Jan. 6, 7; minimum gage height ob-

served, 1.40 feet July 15 (backwater from aguatic vegetation).

3 %328-42 Maximum daily discharge, that of Apr. 4, 1942; no flow Apr. 1-13, Sept.
Remm’"ks.- ﬁecords good except those for periods of backwater from aquatic vegetation,

\ghic grelralr, and those for period of ice effect, which are poor. Gage read once or

wice daily.

Discharge, in second-feet, water year October 1941 to September 1642

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. Ry June July Aug. Sept.
1 11 9.1 8.5 1.8 3.2 4.0 150 49 21 4.4 28 7.6
2 10 11 7.0 1.8 3.2 4.4 400 -56 20 5.0 23 6.6
3 8:4 12 7.5 1.8 3.2 #5.5 | %1,500 52| 19 4.7 25 |- 6.2
4 S.4 13 7.0 1.8 3.2 9.0| 2,9e0 43 17 4.4 19 5.0
5 5.7 13 6.5 1.8 3.6 13 1,620 35 15 3.8 28 5.4
6 1 12 6.5 1.8 3.6 30 780 32 17 3.2 25 4.7
7 39 12 5.5 1.6 2.5 22 425 32 14 3.2 19 4.1
8 91 10 5.5 1.8 3.6 28 297 29 11 3.2 17 + 3.8
9 91, 9.1 5.0 2.0 4.0 26 *#267 25 11 3.0 13 4.1
10 a2 9.8 5.0 2.2 4.0 13 255 23 9.1 3.2 12 3.5
11 66 9.1 5.5 2.4 4.0 10 214 23 8.6 3.0 11 3.2
12 a7 7.6 5.5 2.8 4.0 11 204 23 7.6 3.0 11 3.0
13 42 5.4 5.8 3.6 4.0 5.5 234 25 7.6 3.0 10 3.0
14 34 *8.4 5.5 3.6 4.0 5.0 266 20 7.6 3.0 11 3.2
15 2e 10 5.0 4.4 4.0 22 244 19 7.6 2.6 9.6 3.0
16 25 9.8 5.0 4.4 4.0 140 204 17 9.6 3,0- 9.1 3.0
17 20 9.8 5.0 4.0 3.6 120 1866 17 S.1 3.0 9.1 3.2
18 17 2.8 5.0 4.0 3.2 120 129 24 6.6 4.4 9.1 3.8
19 18 9.8 5.0 4.0 3.2 170 98 23 6.6 4.4 7.6 2.8
20 14 8.5 5.0 4.0{- 3.2| 320 s9 23 5.0 4.1 7.1 3.2
21 13 7.0 5.0 4.0 3.2| 340 80 21 5.8 4.1 6.6 2.8
22 13 8.5 5.0 4.0 3.2| 420 89 20 5.4 3.e 8.2 2.8
23 13 6.5 5.0 4.0 3.6| 650 49 19 6.6 3.8 6.2 2.8
24 13 7.0 4.4 4.0 4.0 | #600 44 19 5.0 2.8 5.0 2.8
25 9.e 7.0 4.0 4.0 4.0| 360 40 29 4.7 4.7 5.4 2.8
26 7.6 6.5 3.2 3.6 4.01 600 43 19 4.7 4.1 5.0 2.8
27 8.3 6.5 2.8 3.8 3.6| 340 42 17 8.1 3.8 5.4 3.0
28 5.7 5.5 2.6 3.6 3.6| 100 42 27 7.1 3.8 ‘4.4 2.8
29 6.3 - 6.5 2.2 3.6 - 120 42 | 19 5.8 3.8 3.8 2.0
30 9.1 8.5 2.2 3.6 - 140 46 24 4.7 57 7.6 3.2
31 9.8 - 2.0 3.8 - | ®110 - 21 - 43 11 -
Second— Runcff in

Month Maximum Minimum Mean acre—feot

5.7 24.9 1;530

5.5 8.92 531

2,0 4.92 302

3 46.3 33,490

97.0 4.4 1.6 3.13 192

100.8 4.0 2.8 3.60 200

4,858.4 650 4.0 187 9,640

11,049 2,980 40 21,920

03 56 17 25.9 1,590

286.9 21 4.7 9.56 869

206.3 57 2.6 6.65 409

368.2 28 3.8 . 11.9 730

109.8 7.6 2.0 3.686 217

Water year 1941-42 ...............c....... 19,072.4( 2,980 1.6 62.3 37,830

# Winter discharge measurement made on this day.

Note.- Stage-discharge relatfon affected by ice Kov. 19 tc Apr. 2. Backwater from aquatic vegeta-
tion Oct. 1-7, Oct. 19 to Nov. 1S, ‘June 16 to July 29, Aug. 19 to Sept. 30.

Time basis: Central standard time prior tc 2 a.m.,, Feb. 9, 19423 central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Forest River near Minto, N. Dak.
Location.,- Chain gage, lat. 48°16', long. 97°24', on line between secs. 1 and 12, T. 155
> R. 53 W., 3 miles southwest of Minto. .
Drainage area.- 538 square'miles.
Records available.- March 1932 to September 1942.
E:xtremes. Maximum discharge observed during year, 1,610 second-feet Apr. 5 (gage helght,
feet); no flow at times.
932-42: Maximum discharge observed, that of Apr. 5, 1942; no flow on many days in
each year during 1932-34, 1936-42.
Remarks.- Records good Apr. 5 to June 15, remainder fair., Gage read once or twice daily.

Discharge, in second-feet, water, year o;nober 1941 to September 1942

Day] Oct Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0 170 70 (" 26 7.0] "40 11
2 0 160 70| 24 6.5| 30 20
3 al5 a8 0 500 70 24 6.0 24 88.0
4 al5 *0 1,200 70| =22 8.0 22 a7.0
5" 0 .2] 1,660 7o| 22 6.0 24 7.0

al
6 ( 6| 1,430 60{ 20 5.5| 2¢ 7.0
7 240 1 1.4 968 55 20 5.5 22 8.5
8 ald a7 3.0 594 50 19 5.0 22 5.5
9 8.5 #405 46( =20 4.8 20 5.5

10 30 375 44 20 5.0 18 5.5

a80

11 40 318 42 18 5.0 17 5.0
12 26.5 a.3 28 276 38 17 4.8 17 4.6
13 : 22 251 36 16 4.6 16 4.4
14 a60 all h 24 275 34 15 5.0 16 4.4

15 6.3 22 309 32 13 4.8 16 4.2

18 ~ 22 283 30 12 4.6 15 3.8

17 11 22 251 28 12 4.2 14 3.6

18 a32 -y a8 70 214 30 14 5.5 13 3.8

19 . all 110 179 32 13 5.5 13 3.8

20 110 140 30 11 5.5 12 3.6

} 86.0

21 . =22 160 120 30 8.0 5.0 11 3.2

22 190 110 28 8.5 4.8 2.0 3.2

23 a20 *.6 240 95 26 8.0 4.8 7.5 3.0

24 a.6 *380 85 26 8.0 4.8 8.5 2.8

25 500 75 22 7.0 5.5 6.5 2.6

} L ad.0

26 440 70 24 6.5 6.0 6.0 2.4

27 a.4 400 66 22 7.0 5.5 5.5 2.4

28 all 500 65 24 8.0 6.0 5.0 2.2

29 82.0 300 65 22 7.5 7.0 4.8 2.2

30 . a.2 160 65 22 6.56| 28 5.5 2.6

31 - 160 - 24 - 44 10 -

Second- Runoff in
Month foot-days Maximup Minimum Mean acre—feet
998 - - 32.2 1,980
335 C - - 11.2 664
181.3 - - 5.85 360
13,931.9 1,390 o 38.2 27,670
9.9 - o} .32 20
0 o] 0
3,933.7 500 ] 127 7,800
10, 662 1,560 85 355 21,150
1,207 70 22 38.9 2,390
ceen . . X 434.0 26 6.5 14.5 861
July.. . . .. 2e8.2| - 44 4.2 7.36 453
August.... ... . .. . 472.3 40 4.8 16.2 937
September. 140.8 1 2.2 4.69 279
\
Water year 1941-42 ... ....... A 18, 602.2 1,660 ) 51.0 36,890

# Winter discharge measurement made on this day.
a Ne g:go-helght record; discharge estimated,
Koto.- tage-discharge relation affected by ice Dec. 15, Jan. 23, Feb. 2-21, Mar. 4 to Apr. 4.
asis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
Te oonvarE war time to standard time, subtract 1 hour.



Location.~ Chaln gage, lat. 48°24', long. 97°50',
.s R. W., at highway bridge halt a mile upstream
miles northwest of town of Park River.

RED RIVER OF THE NORTH BASIN

South Branch of Park River near Park River, N. Dak.

Drainage area.- 255 square miles.
Records avallable.- March 1940 to September 1942.
" Extremes.- Maximm dally dlscharge during year, 950 second-feet Apr. 4; maximm gage

height, 8.30 feet Apr. 3, from floodmark.
1945—42: Maximum dis:’:harge observed, 1,600 second-feet. Apr. 10,

iy

8.80 feet); no flow during several months of each year.

Remarks.- Records good except those for periods of ice effect or no
Gage read twice daily.

ch are falr.

57

on line between secs. 15 and 16, T. 157
from small unnamed stream and 4%

1941 (gage height,

gage-helght record,

Rating tables, water year 1941-42, except periods of ice effect or backwater from
aquatic vegetation (gage helght, in feet, and discharge, in second-feet)

Sept. 1 to Apr. 4

3.6 1
5.1 2
7.3 2
2
2

10

8
o
2
4
20 5

Apr. 5 to Sept. 30

0.7 0.1 1.4 1 3.0 197
.8 .4 1.6 21 3.5 297
.9 1.2 l.e 36 4.0 406

1.0 2.4 2.0 54 4.6 545

1.2 6.1 2.5 113

Discharge, in eecond-feet. water year October 1941 to September 1542

Day} ‘Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept.
1| ell 5.1 2.2 1.0 100 33 17 1.8 0.4 8.2
2} clo 5.5 3.0 5.0 #240 34 16 l.e .2 4.0
3 9.1 5.7 3.7 10 #6500 31 14 1.8 .2 5.4
4 ceé.5 5.9 4.1 13 950 27 12 al.é 3 7.2
5 c7.9 5.7 3.7 9.5 750 23 11 1.3 1.2 5.9
6 c7.0 4.9 2.8 7.5 545 20 9.8 1.2 6.1 3.5
7 99 4.4 2.2 6.0 406 18 77 1.2 4.6 a2.4
8| 106 4.1 1.9 5.0 276 15 7.0 1.2 3.5 al.7
9 67 4.1 1.6 4.2 #2097 14 6.3 1.4 2.7 al.5

10 47 3.8 1.4 . 3.0 226 12 6.1 1.3 1.6 al.l

11 36 4.1 .9 1.2 216 11 5.6 .8 1.2 a.7

12 27 4.9 .9 1.6 256 11 4.4 -6 1.1 a.4

13 24 4,7 .9 1.8 521 10 3.9 +6 1.0 .2

14| al7 #4,7 .9 1.9 569 .3 3.7 -6 .8 .1

15| als 4.7 .9 3.8 406 9.3 3.5 o7 5 a.l

16| el3 4.7 1.1 4.6 276 9.6 3.5 7 3 3.5

17 9.7 4.4 #1.4 5.5 188 9.0 3.7 .4 .2 1.6

18 8.8 4.2 1.6 8.0 120 9.0 2.9 .5 .2 .8

19 8.5 4.0 1.4 12 86 13 2.6 7 .2 -4

20 9.1 3.4 1.2 36 74 16 2.6 .6 .2 .4

21 8.2 2.8 1.4 60 66 15 1.8 -4 .1 3

22 7.9 2.2 1.4 130 55 13 2.1 .3 .1 .2

23 7.0 1.8 1.2 %440 45 12 2.3 3 .1 .1

24 6.6 1.6 .7 360 35 11 1.9 3 a.l .1

25 6.1 1.6 4 240 31 9.0 1.9 2 a.1 .2

26 5.7 1.9 .2 . *#260 30 8.7 2.1 .2 o1 a.2

27 6.1 2.0 .1 556 26 5.4 2.6 .2 o1 .2

28 4.7 2.0 o1 28 30 14 3.7 2 .1 a.2

29 4.4 1.8 .1 30 30 26 3.7 .1 7 a.2

S0 4.4 1.6 o] 38 20 25 2.7 .8 2.4 a.2

3 4.7 - o *44 o 21 - 8] ez -

Second- i mus Runoff in

¥onth foot~days Max: Einimum Mean acre—feet
4.4 19.6 1,200

1,6 3.74 223

o] 1.40 86

o 28.5 20, 640

[] 0 [¢]

0 (o] o

- 1.0 58.9 3,620

26 246 14,640

8.4 16.0 086

1.8 b.60 353

o1 .79 49

.1 1.69 104

1 1.70 101

Water year 1941-48 ........... 10,759.9 0 20.5 21,340

# Winter dlscharge measurement made on this day.
a No gage-height record; discharge estimated.

¢ Backwater from aquatic vegetation.
Note.- Stagerdischarge relatlon affected by 1ce Nov. 18 to Dec. 2, Dec. 7 to Apr. 5.
basls: , Central:standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.

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

.
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N Park River at Grafton, N. Dak.

Location.- Staff gage and rubble masonry control dam, lat. 48°25', long. 97°24', in NE#WE
sec. 18, T. 157 N., R. 52 W., at Grafton.

Dralnage area.- 7563 square miles.
Cords avallable.- April 1931 to September 1942 (incomplete prior to 1937).
Extremes .- Maximum discharge observed during year, 4,310 second-feet Apr. 6 (gage helght,

15.48 fest, from floodmarks); no flow at times.
1931-42: Maximm discharge observed, that of Apr. 6, 1942; no flow at times.
Remarks.— Records good except those affected by backwater, which are falr, and those below
B second-feet or those rorlierrlods of doubtful or no gage-helght record, which are poor.
Gage read once or twice dally.-
RevisEI;ons.- Revised figures of discharge in second-feet in the water year 1941, supersed-
Ing those published In Water-Supply Paper 925, are glven herein:

‘Sept. 17 1.3 Sept. 6 26
20 36 27

76 .
21 34 28 76
22 16 29 76
24 26 30 66
Second~ Runoff in
Month foot-days Maximum { Minimum Mean acre-fost
JulYeecescercrsaanss 46.0 6.3 0 1.48 91
September..e.cvaeen. 807.1 75 0 20.2 1,200
Water year 1940-41 16,897.0 |'1,830 V] 51.8 37,470

Rating table, water year 1941-42, except periods of ice effect or backwater from
aquatic vegetation (gage height, in feet, and dlscharge, in second-feset}

3.5 o 5.0 321 8.0 992 12.0 1,580
3.7 3.0 5.6 506 9.0 1,128 13.0 1,830
4.0 33 6.0 663 10.0 1,276 14.0 2,215
4.5 133 7.0 863 11.0 1,426 15.1 3,190

Discharge, in second-feet, water year Ootcber 1941 to September 1942

Day| Oot. Nov. Dec. Jan. Fed. Mar. Apr. May June July Aug. Sept.
1 as0 13 5.1 o 256 106 36 7.7 4.0 a6.0
2 29 13 8.3 a.l 390 101 38 7.7 4.0| as.0
3 13 13 6.3 a.l 851 106 35 6.3 8.5 | dio

.4 14 11 7.7 *2| 1,470 101 35 6.3 16 13
3 29 1 6.3 .4 | a2, 400 106 5.1 6.3 | <10
6 15 11 6.3 .8 3,190 97 33 4.0 5.1 as.0
T 17 10 5.1 .8| a2,600 92| 33 3.0 4.0| d6.0
8 33 10 5.1 1.1| 2,320 83 25 3.0 3.0 4.0
9 99 10 4.5 1.1} 1,700 83| =22 4.0 3.0 3.0

10 e3 10 4.5 1.6 1,250 64 20 5.1 3.0 2.6

11 83 10 4.0 1.6 966 64 17 3.5 2.3 2.6

12 83| 10 4.0 2.3 714 64 15 3.0 2.3 2.6

13 60 1 2.7 3.0 737 46 13 3.0 3.0 2.4

14 60} =*10 2.7 3.0 891 46 11 2.3 2.3 2.4

15 42 8.5 #2.7 3.0| 1,070 44 11 1.6 2.3 2.4

16 40 8.5 2.3 3.0 1,090 38 9.4 1.6 2.3 2.4

17 34 e.5 2.7 3.0{ 1,000 33 9.4 2.3 2.3 1.3

18 26 8.5 2.7 3.0 816 3e 7.7 2.3 2.3 1.3

19 24 e.5 2.7 6.3 573 38 7.7 2.3 1.6 1.3

20 21 8.5 2.7 22 390 41 9.4 1.6 1.6 1.3

21 21 7.0 2.3 25 280 44 7.7 %.g %.6 ii

22 16 6.3 1.9 55 211 46 7.7 . .6 .

23 16 5.1 1.6 182 178 46 7.7 1.6 1.6 1.1

24 16 4.0 1.3 o *398 164 46 6.3 2.3 2.3 1.3

25 14 4.0 1.1 650 136 44 6.3 2.3 2.3 1.3

26 14 4.5 .8 #550 117 44 5.1 1.6 2.3 .6

27 13 4.0 .8 500 106 41 5.1 1.6 2.3 -6

28 13 4.0 . 440 106 38 7.7 2.3 2.3 .6

29 1 4.0 .2 2400 97 38 7.7 3.5 2.3 .2

30 13 4.0 .1 2320 101 33 7.7 9.4 3.0 .1

31 13 - %234 - 38 - 4.5 a4.0 -

Seccnd— Runcff in

Month foot—days Maximua Minimum Mean acre-fest
October................. € 1,015 99 11 32.7 2,010
. 4.0 8.40 500

0 3121 . 182

TTTT0 7|7 s | 40,170

R N 0

(0] Q 0

0 120 7,360

26,184 3,190 97 873 51,940

1,049 106 33 59.6 3,670

491.6 38 5.1 16.4 976

108.0 9.4 1.6 3.48 214

104.8 16 1.6 3.38 208

98.6 13 1 3.29 196

Water year 1941-42 ... ..... [TTTTOTo 33,910.0| 3,190 0 92.9 67, 270

% Winter dlscharge measurement made on this day.

a. No gage-height record; discharge estimated.

4 Doudtful gage-height record; discharge estimated. -

Note.- Stage-discharge relation affected by ice Dec. 9-31, Jan. 4-18, Mar. 4-7, 26-28. Backwater
from aquatic vegetation or debris on control Oct. 1-8, Oct. 13-30, Sept. 10-30.

Time basgis: entral standard time prior tc 2 a.m., Fed. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour..
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Bronson Lake near Lake Bronson, Minn.
Location.~ Staff gage, lat. 48°44', long. 96°38', In sec. 32, T. 161 N., R. 46 W., on abut~

ment of concrete dam, 1% miles southeast of town of Lake Bronson. Datum of gage is
953.18 feet above mean Sea level, adJustment of 1912 (levels by Minnesota Department of

Conservation.
Records avallable.- February 1938 to September 1942 (fragmentary).
tremes .~ : Maxlmm gage height observed, 19.90 féet Apr. 17, 1941, Apr. 2, 1942;

““winimm observed, 2.50 feet Feb. 27 to Mar. 4, 1938.
Remarks .~ Pool level artificially regulated by concrete dam (identification mmber 11-2),
WwItH twelve 5-foot bays and onhe 24~inch by 24-inch gate permitting a 22-foot control.

Cooperation.- Gage readingg furnished by Minnesota Department of Conservation, Division of
Eaﬁr Resources and Engineering.

Gage helght. in feet, 1941-42

Oct. 31 19.26 Jan. 31 18.38 Apr. 30 19.60 wuly 31 18.90
Nov. 30 18.40 Feb. 28 18.386 Moy 31 19.46 Aug. 3, 15.90
Dec. 31 18.40 Mar. 31 19.60 June 30 18.92 Sept. 3! 18,88

Note,- Rendings other than those shown sbove were made.

Two Rivers at Hallock, Minn.

location.~ Chain gage, lat. 48°46'30", long. 96°55'52", in SE$SE} sec. 12, T. 161 N., R.
., at Hallock, a quarter of a mile downstream frog South Branch.

Drainage area.~ 625 square miles.
Recorgs avallable.- April 1929 to September 1930. April 1941 to September 1942. April
to September 1914 at site half a mile downstream. . .
Extremes.- Maximum discharge observed during year, 3,380 second-feet Apr.-2 (gage helght,
.98 feet); minimm observed, 0.3 second-foot July 25 (gage height, 2.82 feet).
1911-14, 1929-30, 1941-42: Maximum discharge observed, that of Apr. 2, 1942; no flow
at times during most years.
Remarks.- Records good except those for periods of ice effect or no gage-height record,
WhICH are falr. QGage read once or twice dally. Flow partly regulated by Lake Bronson
on South Branch (usable. capacity about 7,000 acre—reetg.

Discharge, in second-feet, water year October 1941 to September 1942

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 258 65 17 4.8 3.2 2,720 550 143 14 12 190
2 278 62 19 4.4 3.4{ 3,160 693 143 16 9.2 110
3 243 56 21 4.0 3.6| 2,870 7 143 16 7.3 S0
4 230 56 41 3.0 3.6 2,450 S89 143 15 5.3 &5
5 203 56 32 2.4 #3.8 2,170 1,040 143 13 7.0 S0
221 53 14 2.0 3.8 1,970 1,140 161 11 18 100
g 288 53 12 1.8 3.8 1:820 1:240 143 12 42 100
8 418 57 10 *1.7 3.8 1,620 1,200 66 12 42 93
9 428 36 S.0 1.2 3.8 1,300 1,140 66 12 28 8l
10 348 38 7.5 1.0 3.8 1,120 1,040 62 12 25 69
318 41 7.0 1.4 3.8 991 945 58 11 18 48
il 288 53 6.56{- 1.8 3.8 8756 861 56 10 1n 48
13 221 90 6.5 2.2 4.0 77 721 48 9.6 19 48
14 108 35 7.0 2.6 4.4 800 626 42 8.7 31 52
15 138 31 7.0 2.8 ? 5.0 . 5.0 600 426 .40 8.4 31 55
162 36 7.0 3.0 ’ 6.0 538 393 39 7.7 22 52
Jig 132 36 7.0 3.2 8.0 481 404 36 6.0 16 62
18 146 29 7.0 3.4 10 437 372 37 5.7 17 42
19 138 24 6.5 3.6 #16 404 363 53 5.5 14 24
20 130 22 6.5 3.8 30 362 323 29 4.7 1z 16
122 22 6.5 4.0 48 332 306 22 4.5 8.0 9.4
g 115 20 6.5 4.2 80 305 287 23 4.3 5.5 6.5
23 108 18 6.0 4.4 130 278 260 23 .8 4.0 5.5
24 101 17 6.0 #4.6 170 260 224 21 .5 4.8 4.9
25 94 20 6.0 4.4 220 251 188 19 .4 8.5 4.9
22 5.5 4.2 440 233 197 19 1.4 8.5 4.4
g’? SZ 20 5.5 4.0 700 233 170 17 4.7 13 4.4
28 74 #20 5.5 4.0 850 242 101 18 5.5 80 4.0
29 71 19 5.5 4.0 - [1,100 287 101 1s 7.3 170 4.0
30 638 1s 5.0 3.8 - |1,280 404 117 16 10 200 4.0
31 59 - 4.8 3.6 - (1,620 - 143 - 11 220 -
S d= Runoff in
Jionth footodaes | ¥eximm | Minimum Mean o fect
59 185 11,380
17 36.8 2,190
4.8 10.1 619
1.0 3.20 197.
- 3.0 167
3.2 221 13,620
233 996 59,290
101 556 34,170
16 60.9 3,620
4 8.41 S
5.3 35.8 2,200
1,467.0 4.0 48.9 2,910
Water year 1941-42 ...........coenvvunnnns 65,983.8 3,160 4 181 130,900

# Winter discharge measurement made on this day.

Note.- Stage~dlscharge relation affected by ice Nov. 9, 16, Nov. 20 to Mar. 29 (no gage-height
record Nov. 23-27, 29, Dec. 7-13, 25, Jan. 11-19, Jan. 27 to Mar. 4, Mar. 6-16; discharge estimated
or interpolated).

Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.

To convert war time to standard time, subtract 1 hour.
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Two Rivers below North Branch, near Hallock, Minn.

Location.~ Chaln and staff gages, lat. 48°47'50", long. 97°06'19", on line between NW%
sec. 2 and NE sec. 3, T. 161 N., R. 50 W., 0.7 mile downstream from North Branch, 5%
miles upstream from Red River, and 7 miles northwest of Hallock. Datum of gage 18
{7]54é95 ree? above mean sea level, adjustment of 1912 (levels by Corps of Engineers,

Drainage area.- 1,060 square miles.
Records avallable.- April 1941 to September 1942 (incomplete during spring of 1942).

Extremes.- Maximum discharge during year not determined; meximum gage helght, 27.52 feet
Apr. 10, from graph based on gage readings; no flow Jan. 7-12.
1041-42; Maximum discharge not determined; maximm gage height, that of Apr. 10,
1942; no flow Jan. 7-12, 1942. .
Maximum stage known, 26.69 feet, Apr. 16, 1941, affected by backwater from Red River.
Remarks.- Records good except those for periods of shifting control, or backwater from
ed River of the North, which are falir, and those for periods of no gage-height record,
which are poor. Some regulation at low flow by Lake Bronson (usable capaclty about
7,000 acre-feet). Gage read once or twice daily.

Disgharge, in second-feet, water year October 1941 to September 1942

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 893 190 46 - 786 354 [ -a30 al0 453
2 844 166 42 - 952 344 26 14 392
3 808 166 38 a3.6 - 1,050 344 24 10
4 760 160| a36 a2.6 - 1,180 344 21 a8.9 a2l0
5 700 140 34 - 1,300 3354 | a20 7.8 174
6 640 al40 36 - 1,430 324 17 8.8 174
7 620 130 3e ] < | a1,500 2300 15 6.2 198
8 906 al20 3e 0 a4.0 - 1,600 287 15 10 198
9 958 110} a30 0 - al, 600 206 14 42 182

10 971 100 24 o} - 1,550 198 14 a34 168

- ¥l 606 a95 a20 0 - 1,520 182 | el2 26 136

12 748 95| al® 0 - 1,480 150 10 al? alls

13 664 120 1e a4.6 - | a1,300 al40 e.e 9.4 101

14 594 142| al7 - 1,190 122 9.1 al?7 94

15 556 106 15 5.0 - 1,010 108 7.8 24 80

ad.

16 523 120 als a2.6 ae 1,100 832 al00 a7.3 a32 80

17 490 86 14 a10 1,200 736 94 6.8 a32 87

18 446 68 13 ald 1,300 688 87 6.6 | a26 101

19 404 50| al3 *22 1,200 640 7 6.4 21 84

20 374 35 12 - 1,100 568 65 5.7 19 101

21 344 26 12 - 950 25860 a80 a6.5 17 al00

22 314 24 11 - 850 534 50 5.3 9.4 34

23 296 22 9.8} as.4 - 750 512 44 4.9] 5.8 823

24 a7e 22 7.5 - 700 a490 42 ad.2 2.3

25 269 28 6.5 - 850 457 a40 3.5 2.0 28

40 8.0 b 600 414 36 4.2 a2.8 26

g’? ggé 48 5.8 - a800 404 34 2.8 3.5 a22

28 233 55 a5.5 24.0 - 578 374 34 82,1 10 24

29 233 *50 5.5 ‘ - - 567 344 34 1.4 12 21

30 a220 248 4.6 - - 636 354 34 1.8 206 10

31 206 - 4.4 - - - 364 - 3.5 | a440 -

Seoond- N Runoff in
Month foot~days Maximum Minjimum Mean acre-feet
Qotober...................... e 16,699 o271 206 539 33,120
. 22 89.7 5,340
4.4 19.2 1,180
[¢] 2.86 163
s - 3.0 167
March 1-19 .. 117.0 - 6.2 232
April 16-30.. 12,781 1,300 567 852 25,350
e . 27,658 1,600 344 892 54,860
4,568 354 34 152 9,060
315.4 30 1.4 10.2 626
1,082.9 440 2.0 34.9 2,150
3,675 453 10 122 7,290

Water year 1941-42 ............... T - - - - =

# Winter discharge measurement made on this day.

a Fo gage-height record; discharge estimated or computed on basis of records for station at Halleck
and Rorth Branth of Two Rivers mear Korthcote. .

Note.- Stage-discharge relation affected by ice Nov. 5-13, FRov. 22 to Mar. 19. Stage-discharge
reYation affected by shifting control or backwater from Red River of the North Apr. 16-26, May 10-12,
15, 16. May 27 to June 8.

Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.

To Convert war time to standard time, subtract 1 hour.
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South Branch of Two Rivers at Lake Bronson, Minn.

Location.~ Chain gage, lat. 48°44', long. 96°40', in SEiSE} sec. 25, T. 181 N., R. 47 W.,
a guarter of a mile southwest of town of Lake Bronson and 2 miles downstream from dam
at outlet of Lake Bronson. Datum of gage 1s 930.46 feet above mean sea level, adjust-
ment of 1928 by Geodetlic Survey of Canada.

Drainage area.- 444 square miles. _
Records available.- September 1928 to September 1937 (incomplete), April 1941 to September
- 1542,

.

Extremes.~ Maximum discharge observed during year, 2,210 second-feet Apr. 1 (gage helght,
lIUészfreet) éem}:niriném observed, 2.2 second-feet Feb. 19-27; minimum gage height observed,
o eet pt. . :
1928-3"7, 1941-42: Maximm dlscharge observed, that of Apr. 1, 1942; no flow at
times during 1937 and 1941.

emarks.- Records poor prior to Mar. 29 and fair thereafter. Gage read once or twice
dally. Flow partly regulated by Lake Bronson (usable capacity, about 7,000 acre-feet).

Discharge, in second-feet, water year October 1941 to September 1942

Dayl Oot. Nov. Dec. Jan. Feb. Mar. Apr. Mey June July Aug. Sept.
1 12 83.0 2.8 2.4| 2,210 8700 172 10 4.0 40
2 13 ‘a3.0 2.8 2.6| 2,070 8800 116 9.6 3.6 23
3 170 40 14 23.0 2.8 2.6) 1,800 2900 143 9.5 3.8 26
4 13 3.0 2.8 2.ef 1,6 2950 143 9.2 6.2 47
5 12 3.0 2.8 #2.8| 1,6 al,000 126 8.4 15 54
6 12 3.0 2.8 2.8/ 1,230 | a1,000 116 7.9 22 65
7 10 3.0 2.8 2.8 1,110 2950 44 7.2 20 62
8 6.0 3.0 2.8 2.8 966 2950 41 7.4 16 56
9 260 6.0 #3.0 2.8 2.8 565 910 40 7.2 9.7 50

10 o8 5.0 3.0 2.8 2.8 700 &800 37 7.2 11 47

1 4.8 |\ 2.8 2.8 530 2700 34 6.5 15 43

12 4.0 2.8 2.8/ 480 565 32 8.5 20 38

13 190 4.6 2.8 3.0f a360 2500 28 6.0 19 35

14 4.6 2.8 3.2] a460 2440 26 5.6 20 32

15 4.4 2.8 2.8] 8420 2380 26 5.1 18 35

16 4.4 2.8 3.0 @360 2320 23 5.3 17 46

17 4.2 2.6 3.2| a340 2260 24 5.5 17 19

18 100 - 18 4.2 2.4 3.4 a320 223 22 4.7 14 16

19 4.0 2.2 4.4 300 2200 20 5.1 13 17

20 4.0 2.2 #5.5/ a280 8190 19 4.5 12 17

21 4.0 3-0 2.2 8.6/ a260 2180 17 4,5 12 21

22 3.8 2.2 10 a240 al70 15 4.2 12 24

23 75 3.8 2.2 28 2220 al60{ . 15 4.0 12 32

24 3.6 (%) 2.2 100 a220 al40 15 3.8 12 30

25 V14 3.4 2.2| 180 8200 2130 16 4.5 12 35

26 3.2 2.21 260 2190 116 14 4.2 12 27

27 3.0 2.2 360 al90 108 14 3.6 18 29

28 0 3.0 2.4 480 202 93 13 3.2 ie 28

29 6 3.0 - 658 2300 116 12 5.2 12 26

30 12 3.0 - 890 2500 100 12 3.6 26 27

31 - 3.0 - 11,750 - 100 - 4.0 63 -

Seoond—~ Runoff in
Month foot—days Maxisum Minimum Mean acre-feet
Ootober . 4,065 - - 131 8.060
Novembe 708 - - 23.6 1,400
1885.8 14 3.0 5.99 369
93.0 - - 3.00 184
72,0 2.8 2.2 2.57 143
4,755.8 1,750 2.4 164 9,490
20,262 2,210 190 675 40, 190
14,151 1,000 93 456 28,070
1,372 172 12 45.7 2,720
180.7 10 3.2 5.83
482.1 63 3.6 15.6 956
. 1,049 66 16 35.0 2,080
Water year 1941-42 ................ L., 47,408.4 2,210 . 2.2 130 94,020

# Winter disoharge measurement made on this day.

& Ho gage-haight record; discharge estimated or interpolated,

Note,- Stage-discharge relatlon affected by ice Nov. 30 to Mar. 28. No gage-helght record Oct. 1
to Wov. 29, Jan. 11-313 dlscharge computed on basis of four di 3 ur s and ds for
Two Rivers at Hallock.

Time busis: Central standard time prior tc 2 a.m., Feb. 9, 1942; central war time thereafter.

To convert war time to standard time, subtract 1 hour.
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North Branch of Two Rivers near Lancaster, Minn.

Location.- Staff gage, lat. 48°53'21", long. 96°40'01", in NW% sec. 6, T. 162 N., R. 46
-, 8 miles northeast of Lancaster. Datum of gage is 963.69 feet (revised) above mean
sea level, adjustment of 1912 (levels by Corps of Engineers, U. S. Army).
Drainage area.- 32 square miles.

Records avallable.. April 19290 to September 1938, April 1941 to September 1942.

Extremes.- Maximm daily discharge during year, 236 second-feet Apr. 1; maxirum gage
e observed, 4.69 feet Mar. 26; no flow for long periods.
1920-38, 1841-42: Maximm discharge observed, 290 second-feet Sept. 25, 1941; no
flow for several months each year.

Remarks.- Records good during October, April, and May, other records fair above and poor
below 5 second-feet. Qage read once or twice daily.

- Discharge, in second-feet, water year October 1641 to September 1942
t
Da;l Oot. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 122 11 0.9 o] 236 80 24 7.5
2 116 1n .9 [o] 203 94 21 9.0
3 99 11 1.1 0 188 eb 18 9.5
4 78 11 2.0 0 219 eo 16 10
5 60 1 1.5 [o] 219 76 14 9.0
[ 52 9.3 1.0 0 219 e 12 8.5
7 110 7.6 .7 [ 188 63 8.8 8.3
8 148 4.5 .5 (o] 147 59 6.3 6.3
9 135 3.7 .4 o . [+] 135 51 3.6 4.8
10 110 3.6 2 0 119 51 2.1 4.7
11 94 3.4 .2 0 109 48 1.3 4.4
12 78 3.8 .2 [+] 94 44 1.1 4.4
13 64 4.9 .2 [o] 94 42 7 4.0
14 52 5.4 .2 0 90 35 5 3.0
15 48 5.6 .1 0 S5 34 .4 1.9
16 43 5.6 [+] 0] 76 30 -2 - 1.1
17 41 4.5 .1 o 67 30 3 -3
18 38 5.1 [+] 2 63 32 -4 ' 2
19 36 4.3 0 *.3 59 33 «3 .1
20 35 2.6 0 1.3 55 32 3 0
21 32 1.8 ) 4.8 51 29 2 .1
22 31 1.4 [¢] 14 51 26 .2 .1
23 27 1.2 0 22 51 22 .2 £33
24 25 1.4 [+ 32 51 21 .1 0
25 23 1.4 o 26 48 22 o [o]
26 21 1.4 0 150 43 26 Y] 0
2T 18 1.3 ) 163 43 24 ] [
28 15 1.2 o 166 72 e2 [o] 0
29 14 #1.1 ‘0 #191 76 22 o] 0
30 12 1.0 0 209 76 22 0 o
31 11 - [} - 23 - -
Seoond- Runoff in
Month foot-days | Meximum | Minimum Mean | gcre-feet
1,788 148 11 7.7 3, 560
142.0 11 1.0 4.73 232
10.2 2.0 ) 33 20
0 0 [ ) 0
0 0 o 0
1,196.6 228 [ 38.6 2,370
3,237 236 48 1 6,420
1,330 94 21 42.9 2,640
131.9 24 0 4.40 262
[} 0 0 0 [}
0 0 [ 0 0
97.5 10 ) 3.25 193
Water year 1041-42 ...................... 7,933.2 236 0 21.7 15,740

# Winter discharge measurement made on this day. )

Note.~ Stage-discharge relation affected by ice Nov. 7-12, 19-26, Dec, 7-31, Mar, 16-31.

Time basis: Central stardard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To Gonvert war time t0 standard time, gubtract 1 hour.
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North Branch of Two Rivers at Lancaster, Minn.

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

Dralnage area.- 209 square miles.
Records available.~ April 1941 to September 1942 (discontinued).

Extremes.~ Maximm daily discharge during year, 691 second-feet Apr. 6; maximum gage
eIght observed, 8.84 fset, Mar. 26; no flow Jan. 1 to Mar. 16.
1941-42: Maximm daily discharge, that of Apr. 6, 1942; maximum gage height ob-
served, that of Mar. 26, 1942; no flow large part of each year.

Remarks.- Records good except those for periods of 1ce effect or doubtful or no gage-
e t record, which are poor. Gage read onge or twice daily.

Discharge, in second-feet, water year Qotober 1941 tc September 1942

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 416 95 16 [¢] 650 364 | 210 3.2 o.e 71
2 568 90 14 [} 650 430 196 2.7 .9 90
3 332 85 16 [o] 800 430 196 2.7 -7 100
4 304 85 16 [¢] #6357 413 171 2.5 -5 95
5 263 S0 18 o &73 396 169 2.3 7 26
6 224 75 16 0 691 360 | 141 2.0 -5 90
7 332 66 14 0 673 364 | 129 1.4 d.8 80
8 402 60 6.5 ] 837 348 106 1.4 dl.o 67
9 413 65 3.6 (%) o 619 316 8BS 1.2 41.0 67

10 380 55 2.4 o 566 316 71 1.2 ] 52

f

11 364 50 2.0 Q 481 300 52 1.0 4 52

12 332 50 1.6 o] 632 284 43 1.0 o4 43

13 300 52 1.2 o 498 268 35 .8 .5 46

14 262 52 1.1 0 464 253 30 7 4.5 46

15 238 52 1.0 o] 447 263 24 .8 5 43

16 210 49 1.0 . 0o 413 238 22 »7 o4 40

17 196 49 1.0 %] 380 238 22 -7 -3 40

18 183 428 1.0 380 238 20 «6 .2 33

19 183 44 #1.8 364 253 18 <6 .3 29

20 171 40 2.4 348 238 15 o7 2 28

21 171 38 al.0 7.5 332 238 13 7 .2 29

171 34 22 348 224 9.9 .8 .2 25

23 159 a32 42 332 210 1 .7 .3 24

24 189 230 (%) 70 300 210 9.1 .7 .2 23

25 159 ags 170 284 210 7.9 .81, -.2 22

26 183 30 380 268 224 6.9 -7 4 20

27 141 30 480 26s 224 5.4 -6 -5 20

28 123 28 a.5 460 332 224 5.1 .5 .6 18

29 123 #20 #440 364 224 6.1 4 .6 15

30 111 20 460 348 210 4.8 7 7.9 14

31 100 - 600 - 210 - -4 49 -

Second- Runoff in
Menth foot-days Maximum Minimum Mean acre-feet
October......... S Y 7.469 416 100 241 14,810
50.7 3,020
4.56 280
. o
o
98.0 6.020
6 27,130
282 17,310
60.7 3,610
1.14 v
2.50 141
47.2 2,810
37,921.0 104 75, 200

# Winter discharge measurement made on this day.

a No gage-helght record; dlscharge estimated or interpolated.

d Doubtful gage-height record; dlscharge estimated. .

Note.- Stage-dlscharge relation affected by 1lce Nev. 1-12, 18-22, Nov. 26 to Dec. 17, Mar. 17 to
Apr. 3. .
Time basls: Central standard time prlor to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour. :
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North Branch of Two Rivers near Northcote, Minn.

Location.- Staff gage, lat. 48°49'06", long. 97°03'11", in NE{MW} sec. 31, T. 182 N.,
R. 49 W., at highway bridge 3 miles southwest of Northcote and 6.1 miles upstream
from Two Rivers. Datum of gage 18.769.03 feet above mean sea level, adjustment of
1912 (levels by Corps of Engineers, U. S. Army).

Drainage area.- 386 square miles.
Records available.- March 1941 to September 1942 (discontinued).

Extremes.- Maximum daily discharge during year, 1,700 second-feet Apr. 2; maximm gage
heIght observed, 14.71 feet Apr. 2; no flow at times.
1941-42: Meximum dalily discharge, that of Apr. 2, 1942; maximm gage height
observed, that of ‘Apr. 2, 1942; no flow at times during both years.

Remarks .- Records good except those affected by shifting control, which are falr, and
those for periods of backwater, which are poor.

Discharge, in second-feet, water year October 1941 to September 1942

Day] Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1 542 s o] 1,600 317 237 6 2.6 263
2 542 920 28 o} 1,700 33 237 8.4 2.6 141
3 b26 68 26 o| 1,600 398 8,2 2.8 117
4 508 e0 24 0| #1,440 457 221 8.2 2.7 117
& 466 76 22 0] 41, 600 6.8 2.7 109
6 449 70 19 0{ 41,120 - 488 189 8.4 ‘2.4 109
7 492 8s 18 0 053 463 173 5.4 1.% 102
8 534 64 16 o [+] a7e 407 141 6.0 1.8 96
-] 542 60 15 [ 746 384 126 4.7 1.0 Bl

10 668 56 13 . o] 407 344 log 4.0 1:] 71

11 568 54 11 o] 187 338 81 3.6 o7 82

1 540 50 10 o] 150 323 856 3.2 4 54

13 500 4 9,0 ) 318 50 2.7 3

14 450 44 8.6 0 283 312 42 2.8 d.2 48

15 400 42 8.0 [ 284 306 32 2.4 a.2 46

16 360 41 6.5 o] 528 6 28 1.9 d.1 48

17 320 42 6.5 [+ 485 277 26 1.6 ao 44

18 280 38 4.8 o] 484 269 22 1.3 dao 44

19 245 36 4.0 6 421 269 20 1.3 ao 44

20 220 36 3.2 28 410 269 18 1.0 ] 38

21 200 34 2.0 44 397 269 pi4 8 a0 28

22 190 34 1.6 56 370 269 18 o7 a0 27

23 180 34 1.0 85 355 253 15 .5 o 25

180 36 .6 120 343 246 14 -2 a0 24

25 168 36 -4 160 339 237 14 3 a0 23

26 150 36 2 420 320 220 14 I 22

140 * 32 W1 850 300 229 13 5] a0 21

28 130 32 it 850 284 245 13 31- a0 19

29 120 £30 1,100 275 245 11 o4 1.0 18

30 112 28 0 1,300 296 253 10 %] 62 7

31 104 - 0 1,400 - 245 - 3] 229 -

1 second- Runoff is

Month foct-days Maximum Minimum Mean acre-feet

October. ... i 10,723 568 104 346 21,270
November. . - 1,510 98 28 50,3 3,000
DEOBmbBT. . ... ...t 285,4 28 o 9,21 586

Calendar year

Water year 1941-42 ...................... 51,898.7 1,700 0 142 102,500

¥ Winter discharge measurement made on this day.

a Nc gage-helght record; dlscharge estimated.

d Doubtful gege-helght record; dlacharge eastimsted or interpclated.

Note.- Stage dlscharge relation affected by lce Nov. 21 to Apr, 3. Shifting control-method used
June I3 to Aug, 29, Backwater from debris Oct. 12 to Nov. 20. Backwater from Red River of the
North Apr. 4 to May 15; diacharge computed using fall as determined by twice-delly readings on gage
below North Branch nesr Hallock as a factor.

Time basis; Central stendard time prior tc 2 a.m., Feb. 9, 1042} central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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state ditch 85 near Lancaster, Minn.

Location,- Staff gage, lat. 48°52'C2", long. 96°40'01" in southwest corner of sec. 6,
T. 162 N., R. W., 7 miles northeast of Lancaster. Datum of gage 1s 996.14 feet
above mean sea level, datum of 1929 (levels by Corps of Engineers, U. S. Army).

Drainage area.- 95 square miles.

Records avaflable.- April 1929 to September 1938, March to September 1942.

Extremes,- Maximum discharge observed during period, 298 second-feet Apr. 5, discharge
measurement; maximum gage helght observed, 6.30 feet Mar. 29, affected by ice; no
flow at times.

1929-33, 1942: Maximum discharge observed, that of Apr. 5, 1942; no flow for
several months of most years.

Remarks,.- Records good, sxcept those for periods of backwater or no gage-helght record,
which are falr. Gage read once daily.

Discharge, in seccnd-feet, water year October 1941 to September 1942

Day| Oct. MNov. Deo. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 o] a240 213 140 2.4 0.8 80
2 0 a260 227 138 1.8 7 80
3 o] 8280 227| 130 1.4 b 88
4 0 297 227 126 1.6 5
5 0 297 213 117 1.4 -8 80
6 [o] 8290 213 1ol 1.1 5 75
7 o] 283 213 89 -9 8 7o
8 [+] 283 213 74 3 1.0 80
9 4] 283 213 62 1.0 1.0 50

10 o] 269 213 47 -9 3 44
1 o 269 206 35 .8 .4 44
12 o] 269 200 28 1.0 4 44
13 o] 256 195 24 o7 3

14 (o] 2556 185 20 -4 X3 40
15 o 265 180 17 4 ] 38
16 o 241 170 14 3 3 34
17 0 241 17e 14 .2 2 32
16 4] 241 165 14 .4 .1 29
19 [+ 227 165 11 3 ol 26

20 o 227 85| 10 ol 1) 22

21 [+ 227 160 8.9 .1 1 22

22 o 213 155 7,7 .3 ] 14

23 o] 213 155 7.2 .1 o] 11
24 alo 201 180 6.4 .1 0 10
25 a20 201 145 5.4 o1 [»] 17
26 a40 201 150 5.1 .l .1 17
27 a80 201 140 4.5 .1 4 14
28 8120 213 140 4.2 2.1 1
29 blso 213 140 3.6 o 3.2 9.8
30 a200 213 140 2.8 38 8.0
3 a220 - 140 - 1 65 -
Menth Seccnd~ Maximua | Minimum Mean xnr:ff':t
Octcber.......
Ncvember . e ..
Decembe®r...... .........ciiiiiiiiiiiiain.,
28.1 1,730
245 14,590
180 11,080
42,1 2,600
.81 37
3,82 235
39.8 2,370
The period ........iiiiiiieaiaa.. - - - - 32,540

a No gage=helght record; discharge estimated or interpolated.
b Stage-disciiarge relation affected by ice.
Note.- Backwiter from aquatic vegetation May 11 te June 4, Aug; 31 to Sept. 16.
asis: Centrel standard time prior to 2 a.m., Feb, 9, 1942; céntral war time thereafter.
To eonvert war time to stsndard time, subtract 1 hour. .



66 RED RIVER OF THE NORTH BASIN
Pembina River near Manitou, Manitoba

Location.- Chain gage, lat. 49°08'50", long. 98°33'30" on bridge near Lea's farm, 9 miles
south of Manitou. N

Dralnage area.- 2,060 square miles.

Records avallable.- October 1929 to September 1942 (incomplete) in reports of Geological

urvey. Apr 1921 to September 1935 in reports of Dominion Water and Power Bureau,
Canada.

Extremes.- Maximm dally discharge observed during year, 1,600 second-feet Apr. 5, from
Tating curve extended above 550 second-fset; maximum gage helght observed, 99.82 feet,
Apr. 4; minimum daily discharge observed, 21.5 second-feet Nov. 18.

1921-42: Maximum dally discharge observed, 1,620 second-feet Apr. 19, 1923; no
flow on many days in 1934, 1937, 1939-41.
Remarks.- Records good. Gage read once daily.

Cooperation.- Records furnished by Dominion Water and Power Bureau, Department of Mines
and Resources, Canada.

Discharge, in second-feet, water year Octcber 1941 t0 September 1942

Day| Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 43.4 30.8 b300 1,030 361 113 71 47.2
2 40.4 30.8 . 600 1,000 344 108 59 44.8
3 40.4 27.2 b1,100 958 327 100 63 44.8
41 39,2 29.6 bl1,500 921 314 92 52 44.8
& 38.0 29.0 1,600 893 296 86 51 42.4
6 38,6 23.0 1,180 863 280 82 61 41.2
7 47.5 25.0 860 - 841 266 77 49.6 41.8
8 49,8 25.0 692 8086 263 72 48.4 41.2
9 44.0 27.2 %630 776 238 89 48.4 40.0

10 42.2 27.2 660 776 227 65 47.2 40.0

1 41.0 30,2 708 716 21s 60 46.6 40.6

12 39.8 30.2 879 692 218 68 46,0 38.2

13 38.6 23.0 1,080 671 213 53 46.0 38.2

14 36,2 26.6 1,190 646 207 52 48.4 37.6

15 34.4 27.8 1,210 832 188 51 48.4 38.2

16 33.8 26.0 1,160 611 184 49.6 46.6 44.8

17 35.6 24.5 1,120 594 182 48.4 45.4 44.2

18 39,2 2l.5 1,100 580 175 46.6 45.4 42.4

19 38.6 24.0 1,090 565 171 46,0 44.2 42.4

20 37. 26.6 1,100 544 166 44.2 44.2 41.2

21 35.6 - 1,120 526 157 43.0 44.8 40.6

22 35,0 - 1,130 - 508 154 43.0 43.8 40.6

23 33.2 - 1,110 495 152| 50 43.8| 40.0

24 32.6 - 1,100 478 149 43.0 43.8 40.0

25 32,0 - 1,100 457 142 46.6 43.6 39.4

26 3l.4 - 1,106 441 1356 43.6 45.8 39.4

27 30.8 - 1,080 433 138 40.8 43.0 38.8

28 30,2 - 1,070 411 142 40,0 44.8 37.0

29 29.0 - 1,070 392 138 40.0 49.0 36.2

30 32.01 * = 1,060 390 122 49.8 49.0 35.2

31 32,0 - - 378 - 63 46.6 -

Per Runcff
Second-
Menth

foct-days | Maximum Minimum Mean sgﬁ:e Tnohes | Acre—Toot
Octcber 1,151.7 49.8 29.0 37.2 0.02 0.02 2,280
Nevember 1-20 . 533.2 30.8 21.5 26.7 01 .01 1,060

December ................... . - - - - - -
30,659 1,600 300 1,020 +50 .56 60,810
20,024 1,030 378 646 31 368 39,720
6,247 381 122 208 +10 .11 12,390
1,876.2 113 40,0 60 +03 03 3,720
1,487.0 71 43.0 48.0 «02 .02 2,950
1,222.2 47.2 35.2 40.7 ~02 .02 2,420

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

# Winter dlscharge measurement made on this day.

b Stage-discharge relation affected by ice.

Time basis; Central standard time prior tc 2 a.m., Feb, 9, 1942; central war time thereafter.
To convert war time to standard time, subtbact 1 hour.,
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Pemblna River near Walhalla, N. Dak.

Location.- Staff gage, lat. 48°53'32", long. 97°59'09", In SE%SW% sec. 35, T. 163 N.,
wn.lhsvlwl., 1% miles downstream from Little Pembina River and 33 mlles southwest of
alhalla.

Drainage area,- 3,020 square miles.

Reco%s available.~ October 1939 to September 1942. )
remes ,- mm dally discharge during year, 4,200 second-feet Apr. 5; maximum gage
helght observed, 12.45 feet Apr. 4, affected by ice; minimm discharge, probably less
than 1 second-foot in February.
. %939—42: Maximum daily diséharge,that of Apr. 5, 1942; no flow during part of
nmost years.,

Remarks .~ Records good except those for perlods of ice effect or no gage-height recotd,

ch are poor. Gage read once daily.

Rating tables, water year 1941-42, except periods of ice effect and backwater
from debris on control (gage height, in feet, and discharge
in second-feet)

Oct., 1 to Mar, 31 . Apr. 1 to Sept. 30
2.1 41 2.8 161 3.5 371 5.0 950 8.0 2,340
2.2 53 3.0 211 4.0 561 6.0 1,350 9.0 2,890
2.4 83 3.2 269 4.5 785 7.0 1,840 9.2 3,020
2.6 120 3.4 336 R Note.~ Same as preceding table below 3.3
eet.
Discharge, in second-feet, water year October 1941 to September 1942
Day| Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 92 60 24 150 | 21,300 561 173 447 107
2 83 60 a24 1 *240 1,350 523 173 254 90
3 77 a55 26 a5.0 480 1,270 485 161 alé0 73
2 a75 46 24 #2,400 | 1,230 485 150 2120 67
5 70 ad0| a20 #4,200( 1,190 a460 | . 140 97 64
8 7 38 1s 3,020 | 1,150 2421 132 90 83
T 269 ad4 18 2,800} 1,110 390 130 83 80
8 301 344 al5 2,590 1,070 353 124 78 56
9 211 34 14 2,650 1,030 353 128 73 a55
10 161 38 14 1,840 990 a340 112 70 54
a7.0
11 al40 48 13 1,490 950 318 105 69 ab2
12 12s a55 15 1,490 911 285 106 5 52
13 186 49 15 2,950 011 285 94 70 51
14 103 B5 14 2,890 872 269 ag0 a70 ab0
15 a95 #50 14 2,640 a7z 254 a90 a70 49
a2,0 ? an.7
16 920 a48 15 2,190 911 2240 87 288 249
17 a7 45| #15 2,040 911 239 83 a68 52
18 a80 a40 15 a9.5 1,890 a950 239 85 67 51
19 7 32 15 1,790 1,030 225 80 266 51
20 8 22 14 1,740 911 198 80 64 48
21 73 13 13 al$ 1,590 - 533 198 77 81 51
72 13 12 240} 1,490 794 198 70 59 48
23 69 16 11 420} al,400 755 198 70 a60 ad7
24 67 15 10 4001 1,390 716 185 70 59 46
25 64 a20 9.0 320( 1,350 716 185 a75 280 47
26 63 26 8.5 46| 1,190 877 185 85 a80 48
57 a26 8.0 a40 1,310 638 al90 a80 77 47
28 ad8 26 7.0 42| 1,350 716 198 73 885 46
29 55 22 6.0 - a50 1,350 638 198 97 70 a46
%0 44 24 5.0 N 150! 1,350, a800 185 285 118 46
3 48 - 3.4 - 150 - 2600 - 5. 124 -
d
; Second- Runoff in
Month foct—days Maximum Minimum Mean acre-feet
October. . ... N 3,070 301 44 99.0 6,090
November. B 1,080 60 13 36,0 2,140
December......... e 432.9 26 3.4 14.0 859
55,995.9 3,200 [o] 183 ©111,100
N 62.0 - - 2.0 123
19.6 - - 7 39
2,015.5 420 - 65,0 4,000
56,240 4,200 150 1,841 109,600
28,602 1,350 800 923 56,730
8,843 561 185 295 17,540
3,179 173 70 103 6,310
2,992 447 59 96.5 5,930
1,666 107 46 55.5 3,300
Water year 1941.42 ........ e eirenes e 107,202,0 4,200 - 204 212,700

# Winter discharge measurement made on this day.

& Nc gage~height record; diacharge estimated.

Ncte.~ Stage-discharge relation affected by ice Oct. 29 to Apr, 5. Backwater from debris on
control Aug. 30 to Sept. 30.

Time basis: Central standard time prior to 2 a.m., Feb., 9, 1942; central war time thereafter.
To convert war time to stendard time, subtract 1 hour.
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Pembina River at Neche, N. Dak.

Locatlon.- Water-stage recorder 60 feet above concrete dam, lat. 48°58', long. 97°33’,
n 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 1942.

Average discharge.- 23 years (1919-42) 111 second-feet.

Extremes.- Maximum discharge during year, 3,550 second-feet Apr. 7 or 8 (gage helght,
19,96 feet from floodmarks); minimum, 0.8 second-roo% several days in February.

1903-15, 1919-42:

(gage helight,

20.9 feet);

Maximum discharge observed, 3,8

second-feet May 2,

no flow at times during most years.

1904

Remarkg.—ai‘(ecgcilg good except those for pex:lods of ice effect or no gage-height record,
] .

Rat: inf

5.6 )
5.7 3.6
5.8 14
6.0 42
6.5 156

tables, water year 1941-42, except period of ice effect
gage height, in feet, and discharge, in second-feet)

{Loop curve used Apr. 12-20)

Oct. 1 to Apr, 11

7.0 334 12.0
7.5 576 14.0
8.0 791 16.0
9.0 1,029 18.0
10.0 1,169 20.0

1,460
1,840
2,262
2,772
3,552

Discharge, in seocond-feet, water year

Apr. 12 to Sept. 30

9.0 1,056 2.0 1,610
10.0 1,260 13.2 1,823
11.0 1,445

Note.~ Same as preceding
teble below 8.0 feet,

October 1941 to September 1942

Day] Oct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 127 a70 36 8.5 1.6 1.6 76 1,410 648 213 99 99
2 111 a80 36 8.5 1.6 2.8 90| 1,390 620 210 101 . 117
3 99 80 38 4.4 1.6 3.6 190 1,430 596 204 289 104
4 94 80| 39 3.6 1.6 *#4.4 600 1,410 571 194 2w 94
5 99 72| 38 2.6 1.6 5.5| 1,200( 1,340 545 184 172 85
6 106 64 38 2.8 1.6 7.5 5000 1,280 515 175 147 78
7 114 48 34 2.6 1.8 8.4| 3,270 1,240 489 168 127 a74
8 127, 40 32 2.6 1.6 8.4| 3,430| 1,180(° 459 156 117 a70
[ 298 40| 30 3.4 1.8 8.4 3,320 1,120 440 153 106 a68

10 314 52 28 4.4 1.6 9.5| 3,040 1,080 416 147 98 66

1 24| 62| 28| 5.5 .8 9.5 =2,e30| 1,010 392 139 a7 64

12 207 68 26 6.5 .8 8.4| 2,460 964 374 136 85 62

13 175) 70 26 7.5 .8 8.4/ 1,930 940 356 , 127 83 80

14 150 58 26 8.5 .8 8.4| 2,210 ass 338 124 85 60

15 127 68 26 8.5 .8 8.4f 2,930 ase 326 119 83 60

16 117 58 *#26 4.4 .e 9.5 2,960 826 314 111 83 60

17 109 68| 28 3.4 .8 9.5| 2,650 e58 309 109 80 60

18 104 82 28 2.8 .8 11 2,360 888 301 104 78 62

19 99 60 28| 2.8 .8 11 2,100 858 289 101 78 62

20 94 39 26 2.6 .8 12 1,910 964 278 99 76 60

21 92 26 24 2.4 .8 12 1,820 964 266 96 72 60

22 90| 24/ 24| 2.4 .8 13 1,730 858 255 92 70 60

23 87 22 22 2.4 -8 14 1,640 808 248 90 70 60

24 83 22 20 #1.6 .8 28 1,580 e 241 87 68 58

25 80 30 18 1.6 .8] 220 1,510 734 234 20 68 60

28 78 38 18 1.6 .8] 480 1,480 714 227 90 68 60

27 744 40| 16 1.6 -8 220 1,440 714 224 99 70 58

28 84 39 15 1.8 .8 80 1,410 892 224 94 78 56

29 744 38 14 1.6 - 80 1,410 714 227 92 a7 58

30 a70 38 13 1.6 - #60 1,440 714 227 99 80 &8

31 870 - 12 1.6 - 75 - 871 - 104 83 -

Second- Runoff in

Month foot—-days Maximum Ninimum Mean acre-feet
Qotober................. e i 5,776 314 64 122 © 7,490
November. . 1,554 80 22 51.8 3,080
December............. 814 39 12 263 1,610
164 119,000
3.53 217

1.09 60.3
45.7 2,810
1,900 113,100
or7 60,080
365 21,720
129 7,950
100 6,150
68.4 4,070
Water year 1941w42 ...................... 115,116.7 3,430 «8 315 228,300

+ Winter discharge messurement made on this day.
a No gage-height record; dlacharge estimated,
Note.- Btage-discharge relation affected by ice Nov. 2226, Dec, 5 to Mar. 6, Mar. 21 to Apr. 6.
me basis: Central stendard time prior to 2 a.m,, Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Tongue River at Cavaller, N. Dak.

Location.- Chain gage, lat. 48°48', long. 97937', on line between NE} and SE} sec. 4, T.
I6L N., R. 54 W., on State Highway 5§ in Cavalier. Datum of gage is 869,58 feet above
mean)sea level, preliminary adjustment of 1929 (levels by Corps of Engineers, U. S.
Ammy). : )

Records avallable.- October 1938 to September 1942.

Extremes,.- Maximum daily discharge during year, 960 second-feet Apr. 14; maximum gage
~heIght observed, 12.33 feet Apr. 5, affected by ice; minimum not determined.
19! : Maximum discharge observed, that of Apr. 14, 1942; no flow for several
months during 1938-41.

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

%ﬁ l'a(lirhand those for periods of no gage-helght record, which are poor. Gage read
ce daily.

Disoharge, in second-feet, water year October 1941 tc September 1942

Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.4 %16 97] 36 9.6} 36 110
2 2.2 17 11| 34 6.5] 120 80
3> als a7.0 a3.8 2.2 280 125 33 €.5] 140 44
4 2.0 o.a] #750 1us| 21 5.6| 65 28
5 2.0 #a0. 900 85| 30 5.5 40 20
6 1.9 850 75| 28 5.5 32 14
7 1.e . #5360 e8| 27 4.6 30 11
8ip al3 1.6 - 1.0 220 e8| 25 3.e| 22 9.5
9 1.5 1.0 160 6| 22 4.2| 16 8.5

10 a3.3 1.6 1.0 170 62| 21 3.8 12 9.5

1u 1.1 180 a9| 19 3.6 9.5 5.5

12 1.1 190 45| 18 5.5 9.0 5.0

131» a30 |} a5.0 al,6 1.1} #33e 43 18 2.4 6.0 4.6

14 1.1 960 41 17 1.2} | 4.6 4.6

15 (%) #3.2 | s 1.1 664 38| 18 2.4 3.8 4.6

80.

16 2.6 1.0 310 40| 16 4.4 2.8 3.4

17 2.6 1.1 216 49| 13 .7 2.4 1.6

16l (») 2.6 |% al.5 1.1 216 61| 12 R 2.0 1.0

19 2.8 1.1 181 11 1.1 1.8 1.4

20 2.8 1.1 118 85| 10 1.2 1.7 1.6

21 2.6 1.1 118 62| 1z 1.1 1.6 2.4

22 2.6 1.5 104 85| 11 1.4 1.: 3.

23 2.6 |» al.2 #75 97 47| 10 1.6 1. 2.

24 P a9.5|p as6 2.6 1€0 S5 a1 9.5 1.9 1.1 r

25 2.8 200 79 38 9.0 1.4 .9 2.

26 2.6 »140 79 36 8.0 2.4 1.2 2.

27 2.6 80 79 40 8.0 2.6 2.2 2.

28 a3.8 2.6 \ 23,0 ) 50 91 40 8.0 2.6 4.8 2.

29 2.4 * a40 97 38 8.0 2.4 9.0 a2.8

30 2.4 - | a3 o7 | 13 2.8| =20 a2.8

31 - 2.4 - | a2 - 3e - “4.0| 48 -

Seoond- Runcff in
Nonth foot-days | Meximum | Minisum Mesn acre-feet
14.3 877
5.07 301
3.02 185
17.6 12,750
1.51 93
.30 17
26.4 1,620
267 15,910
59.6 3,660
17.8 1,060
3.32
20,9 1,290
13.2
Water YOAF 1981-42 ...........ccovuevnnns 13108.1 960 - 35.9 26,000

# Winter discharge measurement made on thls day.
a No guge-baight recerd; discharge estimsted or interpolated.
Hote.- Stage-discharge relation affected by ice Dec. 15 to Apr. 12. Stage-discharge relation

atTocted b{ shifting control June 14 to Sept. 28.
basis

Time ¢ Oentral standard time prior to 2 a.m., Feb. 9, 1942; central war time thersafter.

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

802780 O - 44 -6



70 RED RIVER OF THE NORTH BASIN
Tongue River near Pembina, N. Dak.

Location,- Starf e at rubble masonry dam which forms trol, 1 °55108";
TTO7°I9T307, 1n NWINWE sec. 26, T. 16 CMiles upstrean from motth nei
5 miiecgauin Mtk AN 5 N., R. 52 W., 3% miles upstream from mouth and

Drainage area.- 491 square miles.
Records available.- October 1939 to September 1942 (discontinued).

Extremes.- Maximum daily discharge during year, 1,400 second- H '
3 %93 observgg),dmﬂg ﬁetdAprlr.l 9; no rlow’F‘el;. 6 to Mag.ree?. Apr- 8 meximm gage
O=42: mum daily discharge, that of Apr. 8, 1942;
observed, that of Apr. 8, 1942; no tiow at tlmeg sach year: TRKLIN gage helght
Maximum stage known, 16,5 feet in 1916, from information by local resident.

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

Discharge, in second-feet, water year October 1941 to September 1942

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 36 9.6 3.6 1.3 0.3 (1] 90 120 48 6.0 4.4 19
2| 25 7.8 346 1.3 .3 ] 108 133 42 3.9 16 52
3 18 6.2 3.6 1.3 .2 0 240 128 40 3.4 26 74
4| 15 4.8 3.1 1.3 .2 0 413 131 36 3.0 77 87
5| 12 4.8 3.1 1.3 .2 0 505 126 33 3.4| 110 64
6| 11 4.8 2.6 1.0 [} 0 950 18 31 3.4 122 . 80
7 9.6 4.8 . 2.2 1.0 o [ 1,200 106 30 3.01 102 57
8| 13 4.8 2.2 1.0 ] 0 1,400 94 29 3.0 67 51
9 17 4.8 2.2 1.0 0 0 5300 87 26 3.4 34 42
10| 3o 4.8 2.2 1.0 0 0 1,300 79| 26 3.0 20 30
11| s7 4.8 2.2 1.0 (] ] 1,200 72 28 2.6 19 8.8
12| 7 4.8 2,2 1.0 o 0 1,100 67 22 2.3 19 2.0
13| 63 ‘4.8 1.9 1.0 ] ] 1,100 59 20 2.3 19 2.8
14| 55 4.8 1.6 8 0 .1 1,100 56 19 2.8 19 2.6
16| 48 4.8 1.6 .8 o .1 856 46 17 2.3 21 2.6
18| 41 4.8 1.3 1.0 0 .2 750 38 16 2.3 13 2.8
17| 26 4.8 1.9 1.0 o .2 650 36 15 2.0 7.9 2.6
18| 26 4.8 1,9 1.0 0 .3 600 36 14 2.0 645 2.5
19| 22 4.8 1.9 1.0 0 .5 650 38 12 1.7 5.0 2.3
20( 17 4.8 1.6 1.0 0 3.0 494 57 12 1.7 3.9 2.3
21 15 4.8 1.6 1.0 0 12 382 65 9.7 1.4 3.4 2.0
22| 13 4.2 1.6 1.0 [ 29 323 77 9.7 1.4 3.4 1.7
23 9.6 4.2 1.6 1.0 0 26 256 79 7.9 1.1 3.0 1.7
24 9.6 4.2 1.6 4 0 14 189 65 7.1 .9 3.4 1.7
T 25 9.6 4.2 1.6 .8 0 20 182 62 6e3 1.7 3.4 1.1
26 9.6 4.2 1.6 .8 0 33 150 62 8.3 2.3 3.8 9
27 9.6 3.6 1.6 .S [+ 43 139 52 6.3 2.6 4.4 .9
28 9.6 3.6 1.3 .8 o 54 128 46 5.8 2.6 3.4 7
29 9.6 3.6 1.3 .8 - 69 122 45 5.0 2.6 3.0 o7
30 9.6 3.6 1.3 .6 - 70 118 42 6.0 3.0 2.6 .7
918 - 1.3 .6 - 79 - 48 - 8.4 3¢9 -
Second- Runoff in
Month foct-days Ih.ziqm- Minioum Mean acre-fest
728.0 k2 . 9.6 23.5 1,440
145.4 3 288
62.9
10,093.7
29.7
1.2
453.4
17,875
,270
578.9
79.3 -
746.3 122 2.6 24,1 1,480
558,8 74 o7 18.6 1,110
Water year 1941-42 .............. ieeev...] 28,528.9 1,400 0 64.5 46,660

Note.- Stage-discharge relatlon affected by ice Feb. 1-17, Mar., 4~19. )
Time basis: Gentral standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Roseau River near Malung, Minn,

Location.- Staff gage, lat, 48°45'45", long. 95°42'05", in SE4SE} sec. 17, T. 161 N., R.
., at highway bridge three-quarters of a mile dowhstream from Bear Creek, 1% miles
southeast of Malung, and 3% miles upstream from South Fork.

Drainage area.- 252 square miles,

Records agvallable.- October 1939 to September 1942. August 1928 to June 1938 at site 1
mlle qownstream, published as Roseau River at Malung.

Extremes,- Maximum dlscharge observed during year, 1,410 second-feet May 2; maximum gage
ght observed, 10,02 feet Mar. 27, affected by ice; no flow Jan. 7-14.
1928-38, 1939-42: Maximum discharge observed, 1,780 second-feet May 11, 1938 (gage
helght, 12.44 feet, site and datum then in use); no flow at times.

Remarks,.- Records good except those for periods of shifting control or backwater from ice
or beaver dams, which are fair. Gage read once or twice daily.

Discharge, in seccnd-feet, water year October 1941 tc September 1942

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 130 24} #16 0.4 2.0 2.8 573 670 | 92 5.0 23 34
2 114 26 17 .3 8.0 3.4 450 | 1,370 91 4.6 20 29
3 98 28 19 .2 7.6 3.6 420| 1,310| 87 5.0 17 26
4 98 28 19 1 6.5 4.0 400 | 1,160} 75 4.6 16 25
5 98 28 20 o1 6.5 4.4 350 980 67 4.3 30 16
6 96 30 18 o1 7.5 4.6 260 776 59 4.3 34 12
7 104 30( 16 ] 7.5 #4.6 220 630 52 4.3 38 14
8 140 28 14 ] 6.5 4.6 185 540 | 42 4.3 45 12
° 130 26 12 [ 6.0 4.2 160 420 38 4.3 52 10
10 130 24 11 o 6.0 4.0 145 30| 30 4.6 60 9ed
\
11 130 24 9.6 [ 6.0 3.6 140 260 26 4.3 64 8.0
12 116 24 9.0 o 5.5 3.4 145 210 26 4.6 70 7.4
13 102 26 8.0 o 6.5 3.4 165 185 24 4.6 70 6.8
14 88 26 7.5 o 5.0 5.4 140 185 22 4.3 72 8.8
15 76 28 6.5 .1 4.6 4.0 135 1457 20 4.0 74 6.8
16 64 28 5.5 .1 4.4 5,0 136 126 19 3.6 68 6.8
17 54 26 5.0 .3 4.0 6.0 118 114 16 3.3 62 5.6
18 46 26 4,6 .5 3.6 8.0 112 112 15 2.9 54 5.6
19 39 24 4.0 .8 3.2 10 98 120 14 2.6 44 5.6
20 34 22 3.6 1.2 2.6 13 90 130 | 15 2.5 38 5.6
21 32 22 3.2 1.9 2.2] 15 74 135 ‘14 2.5 31 6ed
22 33 20 3.0 2.3 2.2 19 70 130 | 11 2.3 26 7.4
23| 33 17 2.6 2.9 2.2 46 64 120 8.0 2.2 21 7.6
29 14 2.6 4.0 2,2 60 54 108 6.6 2.0 19 8.0
25 27 12 2.2 5.0 2.6| 110 49 103 5.6 1l 16 6.0
26 29 12 1.9 6.0 2.6 950 47 116 6.41 13 15 5.6
27 %27 14 1.5 7.4 2.6 1,100 62 121 6.4 12 20 5.4
27 15 1.1 #8.0 . s 94 99 5.8 | 12 24 5.4
29 29 16 ' 9.0 p 7 280 87 5.4 11 16 5.4
%0 28 16 .6 9.0 - | w700 420 75 5.4 26 21 5.4
31 24 - .5 9.0 - 650 - 83 - 21 30. -
Second- Runoff in
Month foot—days Maximum Minimum Mean acre-feet
October. . ... s 2,206 . 140 24 71l.l: 4,370
November. . . 68: 12 22.8 1,360
Degember..... .......... 5 7.95 489
Calendar year 1941 ...................... 30,763.5 1,70 V] 84,3 61,020
January. ..... . 68.7 9.0 o 2.22 136
February . 134.6 9.0 2.2 4.81 267
March. .. . 6,350.0 1,100 2.8 173 10,610
April. . 5,635 673 47 188 11,180
May. .. X 10,908 1,370 75 352 21,640
June. . 900.6 91 5.4 30.0 1,790
July.. . 197.0 26 2.0 6.35 - 391
August . 1,189 74 16 38.4 2,360
Septembe: 313.0 34 5.4 10.4 621
Water year 1941-42 27,831.2 1,370 [} 76.2 65,210

#* winter”dischnrge measurement made on this day.

Note.- Stage-discharge relation affected by ice Oct. 28 to Mar. 31 (no gage-helght record Jan,
11-27; dlscharge. computed on basls of one discharge measurement, one observation g}}. no florn,Jnnd
records for station at Ross). Stage-dischurge relation affected by backwater from beaver dam or by
shifting-control Oct. 1-27, Apr. 2-30, May 8-23, June 12 to Sept. 30.

Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.

To convert war time to standard time, subtract 1 hour.
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Reseau Rlver at Roseau, Minn.

Logation.- Staff gage, lat. 48°51'Q2", long., 95°45'42", in SW} sec. 13, T. 162 N., R. 40 W.,
at dam in Roseau a quarter of a mile downstream from State Highway 11, Datum of gage
is 1,026 ,33 feet above mean sea level, adjustment of 192€ of Geodetic Survey of

Can: d
Records available. November 1939 to September 1942 (lncomplete).
Temes .~ mim elevation observed during year, 1,043,99 feet Mar. 27; minimum observed,
I,USI.’?Q feet July 12.
1939-42: Maximum elevation observed, 1,044.11 feet Apr. 9, 1941; minimum observed,
1,030.07 feet July 22, 1941,
Remalks.— Gageé read once or twice dally.

Elevation, in feet, water year October 1941 to September 1942

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

1| 32.91| 22.05] 32.05 - - |8%9.55 | 38.27 - 51.95 | 32,01 -
2 32,75| 32.18] 32.04 - - 38.55 | g40.33 | 32.27 | 31.95 - 32.03
3| 32.63] B32.15] $2.05 - - - g42.07 | 32.23 | 31.97 | 51.99 32,05
4| 32.55] 22.18] 32.05 - - |8%6.73 |g41.73 - - 31.98 -

5| 32.51f{ 82.12{ 32.06 - - - g40.61 | 31.99 - 31.87 -

6 32.47 32,09 32,06 - - - £39.21 31.93 51.93 32.03 -
7| 32.471 32.07| 32.05 - - - 857.91 - 51.95 -

8| 32.59] 32.06| 32.05 - - - | 836.75 - - - 31.97
9| s2.7]| s2.09| 32.05 - - - 35.65 | 31.98 | 31.96 - -
10| 32.69] 32.09f 32.09 - - - - 51.99 | 31.95 | 32.25 -
11| 32.684| 32.09| 32.07 - - - |g34.03 | 51.95 | 31.95 | 32.23 -
12| 32.61| 32.10| 32.05 - - - 33.49 - 51.79 - -
13] 32.57| 32.11| 32.04 - - - - 32.07 | 31.91 - -
14 - 32,11 - - - - 32.87 - 31.89 - -
15 - 32.11] 352.00 - - - 32,69 - 51.89 | 32.16 31.97
16 - 32,11 32.00 - - - - 32.01 - - -
17 - 32.09| 32.00 - - - - 31.99 - - -
18{ 32.19f 32.11| 32.01 - - 32,73 - 31.99 | 31.89 - 31.98
19| s2.19| 32.00 - - - < 52,43 | 32.00 - - -
20| 32.a7| 32.09 - - 31,96 32,49 | 52.45 | 32,01 | 31.91 - -
21| 32.17| s3=2.07 - 31.95 - - - - 31.89 | 32.15 -
22 32.19| 32.09 - 31.94 - 32.60 - 31.93 - 52.13 32401
23| 32.21| 32.09 - 51.96 32.13 - - 31.97 - - -
24] 32.21{ 32.07 - 51.96 g32.37 | 32.41 i 32,05 | 31.91 | 32.05 -
26 32.21] 32,07 - - g53.59| 52.39 | 32.25 | 32.04 | 31.97 { 32.01 -
26| 32.21| 3s2.07 - - £39.53 - - 31.99 - 32,01 31.99
27| 32.16| 32.07 - 31,95 f43.32| 32.39 | 32.41 | 31.95 | 31.%0 | 32.02 -
28| 32.15| 32.05 - 51.95 43,21 - 52,33 - 31.89 - -
29| =2.13| 32.05 - 31.95 42,95 [ g35.50 - 31.99 - 52.01 -
30| s2.13| 32,05 - - £41.63 | 37,04 | 32.30 - 31.99 - t-
31| 32.11 - - - - - - - 52,01 - -

g Gage height from graph based on gage readings.

Note.- Add 1,000 feet to obtain elevation above mean sea level.

Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour,

Roseau River near Roseau, Minn.

Location.- Staff gage, lat. 48°55'24", long. 95°46'02", in SWi sec. 24, T, 163 N., R.

-, on steel highway bridge, 13 miles upstream from Mud Creek and 5% miles north of
Roseay. Datum of gage 1s 1,023.21 feet above mean sea level, adjustment of 1928 of
Geodetic Survey of Canada. .

Records avallable.- April 1930 to September 1942 (fragmentary).
Eifremes. Max Inum elevatlon observed during year, 1,037.49 feet Mar. 29; minimum observed,
.44 feet June 24
1930-42: Maximum slevation observed, that of Mar. 29, 1942; minimum observed,
1,023,00 feet Sept. 2, 1938,
Remarks,.- Gage read once or twice dally.
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Elevation, in feet, of Roseau River near Roseau, Mimn., water year October 1941 to September 1942

Day] Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - g35.84| g33.91 - 829.23
2 - 835.47] g34.87 - g29.82
3 - 35.15| g35.65 - 30.19
4 - 34.79| -35.99 - g30.07
5 - g34.53| $5.81 - 29.81
6 - 34.21{ g35.48 - 829,50
7 - 33.991 g34.90 - 29.41
8 - 33.67| g34.36 - 29.29
9 - 33.37| g33.84 - 29.11
10 - 833,13} 33.28 - 28.89
11 - 32.77| 33.07 - 28.71
12 - 32,39| 32.73 - 28,59
13 - 32.19| 32.39 - -
14 - g31.85] 32.04 - -
15 - g31.55] 31.77 - -
16 - g31.31| 31.39 - -
17 - 231.05 - - -
18 - 30,63 - 24.87 -
19 - ,30.35 - 24,35 -
20 . - $0.01 - 24.25 -
21 - 29.77 - 25,99 - -
22 - | 2¢.54 - 23.95 -
23 - 29.04 - 23.77 -
24 - 28,59 - 23,44 -
28 * - 28.29 - - -
%6 - | gzs.67 - - -
27| 26.72 - £28.65 - - -
28 - £29.83 - - -
29 37.49 | g31.57 - - -
30 37.09 | g32.86 - - -
31 36.49 - - - 26,03 -

g Gage height from ph based on gage readings.
latc?E Adds?,ooo fezato obtain elevations above mean ses level. Stage reported below zero of
gage June 25, 26, 27, i

Roseau River at Rossau Lake, Minn,

Location.- Staff gage, lat. 48°54'22", long. 95°49'55", in SWiSwi sec. 28, T. 163 N., R.
., at Roseau Lake, 3% miles upstream from Pine Creek, 3% miles downstream from Mud
Creek, and 7 miles northwest of Roseau., Datum of gage is 1,018.59 feet above mean sea
level, adjustment of 1928 of Geodetic Survey of Canada.
Records avallable.- November 1939 to September 1542 (incomplete).
EXTremes .- PﬁIr Ilgu{n] ?eﬁtlgg observed during year, 1,033.89 feet Apr. 4; minimum observed,
5,020, eet July 24, 25.
1939-42: Maximm elevation observed, that of Apr. 4, 1542; minimum observed,
1,019.75 feet Aug. 16, 1941, .
Remarks.- Gage read once or twice daily.

.Elevation, in feet, water year October 1941 to September 1942

Day] Oct Nov. . Dec.. Jau. Feb. Mar. Apr. May June July Aug. Sept.

1] 31.33] 24.29 - - 33.71| 30.79| 2e.o5| 21.17| 22.19| 2e.39
2| 51.33 - - 33.86] 31.33| 27.99| 21.09 | 22.45| 29.05
3| 31.31 - - 33.87| g81.99 | 27.85( 21.05| 22.39 | '29.21
4| 31.27 - - 7 33.89|g32.45| 27.67| 21.08{ 22.19| 29.27
5| 31.17 21.95 - 33.81 | g32.72 | 27.35| 21.01 | 22.07| 29.31
6| s1.05 . - 33.67 | 32.89 | 26.93| 20.99 | 22.71| 29.27
7| 3103 - - 33.57 | 32.99| 26.43| 20.95| 23.87| 298.25
8| 30.95 21.75 z 33.35 | 33.01| 25.89 | 20.87 | 24.e3 | 29.15
a| so.89 : - 33.11| 32.96| 26.39| 20.79 | 25.15| 28.97
10| s0.83 21.65 - 32.96| 32.83| 24.91| 20.87 | 25.23 | 28.81
11| so.7s - - 32.59 | 32.65| 24.49| 20.89 | 25.07 | 2e.e5
12| 30.e8 - - 32,31 | 32.43| 24.03| 20.95| 24.8¢ | 28.49
13| 30.55 21.53 - 32,05 | 32.23| 23.50 | 20.99 | 24.5¢ | 28.23
14| 3o.s7 i - 31.75 | 31.81 | 23.09 | 20.95| 24,31 27.81
15| 30.15 - - 31.43| 81.59 | 22.49 |- 20.87 | 24.38 | 27.63
16| s0.01 - - 3L.19 | 81,29 | 22,15 20.79 | 24.53 [ 27.29
17| ze.77 - z 30.e3 | 30,93 | 21.81 | 20.69 | 24.59 [ 26.81
18| 29.57 . - 30.51 | 30.65 | 21.69 | 20.61 [ 24.39 | 26.43
19| 29.35 z - 30.21 | 30.39 [ 21.55| 2o.61 [ 24.07 | 26.11
20| 2e.07 z - 29.91 ] 30.13| 21.59 | 20.61 | 23.89 | 25.71
21| 28.e3 - - 29.61 | 29.87( 21.65| 20.60 | 23.41 | 25.39
22| 2ze.45 - 223,59 | 29.31| 29.63 | 21.56 | 20.67 | 23.06 | 25.31
23| 28.23 - g24.09 | 28.99 | 29.35 | 21.47| 20.55 [ g2.81 | 25.23
24| 27.79 - g26.33 | 28.65| 20.03 | 21.41 | 20.53 | 22.53 | 26.11
25| 27.49 - g27.07 | 28.27 ] 28.85 | 21.43 | 20.53 | 22.27 | 24.01
26| 27.09 - 8290.95 | 27.85 | 28.e7 | 21.39 | 20,75 | 22.05 | =24.m
27| 26.53 - g31.27 | 27.33 | 28.79 | 21.29| 21.29 | 22.29 | 24.45
28| 25.96 - 32.17 | 27.97 | 28.63 | 21.27 | 21.45 |g22.69 | 24,13
29| 26.56 - g32,76 | 29.31 | 28.47 [ 21.23 | 2).59 |g23.93

30| e56.19 - $3.29 | 30,05 | 28.25 [ 21.21 | 21.79 |g26.37

31| 24.69 - 33.59 - 28.11 - 22.06 | "27.58 -

€ Gage height from graph based on gage readings.
Note.- Add 1,000 feet tc obtain elevations above mean sea level.

Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Roseau River at Ross, Minn.

Location.- Water-stage recorder, lat. 48°54'37", long. 95°55'18", In SEi sec. 27, T. 163
ﬁ., R. W., a quarter of a mile north of Ross. Datum of gage 1s 1,018.44 feet above
mean gea level, adjustment of 1928 of Geodetic Survey of Canada.

‘Dralnage area,- 1,210 square miles.

Records avallable.- July 1928 to 8eptember 1942.

Average discharge.- 14 years, 159 Second-feet.

Extremes .- Maximm daily discharge during year, 2,400 second-feet Apr. 4 (gage helght,
1Z2.91 feet); minimum dally, 1.2 second-feet Jan. 8.
3 1928-4215 lé‘m}‘b.thm dlscharge, that of Apr. 4, 1942; minimm recorded, 1.1 second-feet
an. 16, .

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

periods of no gage-height record, which are poor.

Flow regulated by Roseau Lake.

Discharge, in second-feet, water year October 1941 to September 1942
Day| Oct Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | Jume | July | Aug. | Sept.
1 1,360 294 60 4.2 18 *2, 290 1,330 8256 59 66 540
2 1,380 274 *60 3.8 17 2,370 1,510 807 57 76 596
3| 1,360 256 60 3.4 16 2,370 1,670 789 53 78 657
4 1, 360 238 70 3.2 16 8.0 2,370 1,830 766 51 74 721
5 1,340 222 70 2.6 v 2,370 1,970 708 49 71 789
6 1,310 201 70 1.9 16 2,340 2,080 641 48 78 626
T 1,310 173 80 1.4 16 #8.6 2,290 2,100 681 42 124 862
8 1,280 160 46 1.2 15 10 2,280 2,130 514 38 193 862
9 1,260 150 42 1.3 15 11 2,180 2,130 449 38 222 e43
10 1,280 140 38 l.8})- 14 12 2,100 2,100 389 34 242 B82S
11 1,240 130 30 1.9 14 12 2,060 2,080 344 33 242 789
12 1,210 120 26 #2.4 14 13 1,970 1,990 302 33 232 766
13 1,170 120 24 3.4 13 15 1,890 1,940 262 33 206 721
14 1,120 120 22 4.0 13 18 1,800 1,830 213 33 197 689
15 1,100 120 18 8.0 13 20 1,700 1,750 189 31 197 826
16 1,080 120 16 7.0 12 22 1,580 1,670 130 22 201 581
17 1,010 120 15 7.5 1n 24 1,510 1,590 108 24 201 527
18 287 120 14 8.5 26 1,430 1,480 96 22 189 488
19 o027 110 13 9.0 30 1,350 1,410 91 21 173 437
20 es7 110 13 11 32 1,230 1,310 91 19 183 401
10
21 827 100 12 13 36 1,160 1,230 94 19 138 386
22 787 95 12 15 50 1,070 1,180 s6 17 124 355
23 733 90 12 18 75 1,000 1,090 a4 15 111 344
24 6eb 80 12 19 120 9401 1,020 8 a5 102 322
25 837 75 11 20 220 862 981 78 15 24 302
26 676 75 9.5 20 9-0 400 7€9 281 T4 1le 88 282
27 6le 76 9.0| =20 700 738 960 86 26 29 262
28 451 70 8.6 20 1,000 862 920 64 33 138 232
29 404 66 7.0 20 - |1,400 1,000 900 64 39 169 206
30 360 65 5.5 20 - {1,940 1,140 862 84 46 262 18l
31 327 - 4.8 19 - 2,160 - 826 - 53 437 -
Runoff in
aore-feet
Ootober. .... 69,910
November. 8,110
December......... 1,730
Calendar year 1941 ...................... 127,008.7 2,230 4.8 348 261,900
January. . . “200.3 20 1.2 9.35 574
February. . 353.0 18 - 12.8 700
March. . 8,400.5 2,160 - 271 16,860
April.. . . 49,001 2,370 738 1,638 27,190
May.... . 48,799 2,130 826 1,510 92,820
June. .. . 9,015 826 .64 300 17,88
July. .. X 1,039 .69 16 3.5 2,080
A t. . . 4,976 437 &6 161 9,870
Septembor................. ... . i, 18,3856 Be2 181 546 32,500
Water year 184142 .......... PN veaad] 171,42101 2,370 1.2 470 340,000

# Winter discharge measurement made on thilas ‘day.
Hote.- Stage-diacharge relation affected by ice Nov. 8 to Mar. 29

Feb.

Time basis:

to Mar. 8, Mar. 26, 27; dischar
Central standard time pr

Sor

stimated).

(no gage-height record Jan. 4-11,

to 2 a.m., Peb. 9, 1942; central war time thereafter.
To Gonvert war‘time to standard tlme, subtract 1 hour.
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Roseau River near Badger, Mlnn.

Location.- Water-stage recorder, lat. 48°54'42", long. 96°00'24", in SW§ sec. 30, T. 163
1 W., 9 miles north of Badger. Datum of gage-is 1,016 90 feet above mean sea
level, adJustment of 1928 of Geodetic Survey of Canada.

Records avallable.- August 1928 to September 1942 (incomplete).
E:xtremes. Maximum elevation recorded during year, 1,030.80 feet Apr. 4; minimum recorded,
feet July 24.

1928—42 Maximum elevation, that of Apr. 4, 1942; minimm recorded, 1,017.73 feet
July 22, 1932, Sept. 2, 1929.

Elevatlon, in feet, water year October 1941 to September 1942

Day| ‘Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 28B.569 - 30.564 | 27.44} 256.51 20.02 21.42 26.45
2 25.62 - 30.74 | 28.02 25.42 | 20.02 | 21.63 26.78
3 28.58 - 30.75| 28.564| 25.31 20.00 21.65 £6.90
4 2B.51 - 30.76 ) 28.97 | 25.16 20.02 | 21.63 26.98
5 28.45 - .| 30.72 29.32 24.94 20.03 ] 21.42 £27.10
6| 2s.36 - 30.66 | 29.656| 24.63| 20.00| 21.49 27.16
7T 28.29 - 30.60 29.81 24.25 | 19.96§ 22.30 27.16
8 25.21 - 30,39 29.89 23.87 | 19.91 23.435 27.12
9 28.13 - 30.22 29.91 23.46 | 19.89 | 23.87 £27.03

.10 28.06 - 29.971 29.83| 23.08 19.86 | 23.97 £6.91

11 27.98 - 29.76 29.70 | 22.68( 19.91| 23.94 26.78
12 27.89 - 29.57 29.54 £2.33 19.93 ] £3.78 26.66
13 27.81 - 29.30 29.38 | 21.96 19.99 23.56 £6.46
14 27.65 - 29,04 | 29.07| 21.54| 20.09| 23.33 £26.21
15 27.49 - 28.71{ 28.78 21.01 ] 20.09| 23.29 £26.09

16 27.34 - 28.40 | 28.53 | 20.64| 20.03 23.38 25.656

17 27.16 - 2e.14 | 28.256| 20.21 19.94 | 23.47 26.36

26.89 - 27.86 27.98 20.01 19.89 | 23,34 £25.04

19 26.80 - 27.50 27.67 19.90 19.86 ] 23.12 24.70

20 26.61 20.10 27.19 | 27.36 19.90 19.84 | 22.856 24.37

21 26.41 20.28 26.87} 27.09| 19.96] 19.81] 22.58 £24.13

22 26.20 20.90 26.568 26.85 | 19.97| 19.80| 282.32 23.97

23 25.96 21.98 26.31| 26.61 19.92 ] 19.77 ] 22.07 23.90

24 25.68 23.32 26.03 26.37 19.86 19.74| Rl.84 23.71

25 25.37 24.78 25.72) 26.26 19.B6 | 19.77] 21.61 23.49

26 256.06 26.92 26.39 26.26 19.90 19.88 21.50 23.26

27 24.65 27.57 25.09 26.17| 19.89 20.19 21.75 25.03

28 24.21 : 28.08 25.78 26.02 19.85 20.51 22.42 22.76

29 25.74 28,81 26.33 25.91 19.90 | 20.70} 22.85 22.39

30 - £9.74] 26.83} 26.72| 19.88 20.84 1 24.00 22.09

n - i 30.23 - 25.60 - 21.03| 25.83 -

Note.~ Add 1,000 feet to obtain elevatlon above mean sea level.
©_basis: Central standard times prior to 2 a.m., Feb. 9, 1942; centrsl war time thereafter.
To converi war time to standard time, subtract 1 hour.

Roseau River near Duxby, Minn.

Location.- Staff gage, lat. 48°55'12", long. 96°04'22", in NWiNwi ssc. 27, T. 163 N., R.
22 W., at highway bridgel} miles northwest of Duxby Datum of gage 1s 1,016.59 fset
above mean s88a level (@eodetic Survey of Canada datum, adjustment of 1928).

Records available.- July 1929 to September 1942 (fragmentary).

EXtremes .- 1029-42: Maximum elevation observed 1,027.30 reet, May 16, 1938; minimm

~—obgerved, 1,017.90 feet July 30, 1929.

Elevation, in feet, 1929-33, 1938; 1941-42

1929 1930 1930 1930 1938
July 50 1,017.80 | May 29  1,025.31 | June 13  1,019.29 | June 28 1,019.89 | May 26 1,025.88
30 1,022.97 14 1)019.54 29 1,021.72
. 1930 31 1,022.59 15 1,019.89 30 1,023.14 1941
May 17 1,025.39 | June 1  1,022.09 16 1,019.99 | July 1 1,023.67 | Apr.19 1,0B7.18
18 1,025.39 2 1,021.69 17 1,020.09 1051 27 1,026.52
19  1,025.31 3 1,021.29 18 1Ljuieiea | g . 1%L o . | Mey 6 1j04.89
20 1,025.21 1 1,020.64 19 1,019.74 pt. »018. Aug.22  1,019.23
21 1,025.11 5 1,020.34 20 1,019.59 1952 Oct.g9  1,028.17
22 1,024.94 8 1,020.14 21 1,019.41 | June 9 1,018.60
25 1,024.87 T Lo8.59 2 1,09.2 1955 042 s
24 1,024.69 8 1,019. 25  1,019.2 Apr. 2 1,027,
26 1,024.44 g 1,019.59 24 1,019.p9 | Me¥y 26 1,023.77 20 1,025.50
26 1,024.14 10 1;019.41 25 1,019.29 1958 May 7 1,027.21
27  1,024.00 11 1,019.89 26 1,019.39 | May 14  1,027.07 13 102697
28 1,023.87 1z 1019.17 27 1,019.79 16 1,087.30 | pay 25 1,019.46

Roseau River near Haug, Minn.

Location.~ Water-stage recorder, lat. 48°55'28", long. 96°12'26", in SE} sec. 21, T. 163

, R. 43 W., 5 miles south of international boundary and 8% miles northwest of Haug.
Datum of gage is 1,014.02 feet above mean sea level, adjustment of 1928 of Geodetic

Survey of Canada. Gage readings have been reduced to elevations above mean sea level.

Records available.- April 1932 to September 1942 (incomplete).

Extremes.- Maximm elevation recorded during year 1,023.51 feet Apr. 6; minimum recorded
=1,016.16 feet Huly 25. ’ P ’
1932~42: Maximum elevation recorded, that of Apr. 6, 1942; minimum recorded,

1,014.74 feet Aug. 8, 1933.

.
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Elevation, in feet, of Roseau River near Haug, Minn., water year October 1941 to September 1942

Day| Oct. Nov. Dsoc. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 27.87 - 23.41 | 22.47 21.87 16.92 17.09 21.61
2| 22.91 - 23,43 | 22.57 | 21.90| 16.94| 17.31| 21.73
3 22.96 - 23.45 | 22.68 21.85| 16.92}) 17.45]| 21.91
4 22.99 - 23.48 22.77 21.78 16.88 17.51 22.02
5 22.99 - 23.50 22.64 21.70 16.851 17.53 22.10
6 23.00 - 23.51 22.93 21.60 16.80 17.54 22.14
T 23.01 - 23.48 | 23.00 21.45 16.73 17.66 22.20
8 23.01 - 23.49 | 23.05 21.20 16.66 18.24 22.22
9 £23.00 - 23.44 23.10 20.87 16.64 18.96 22.23

10 22.98 - 23.44 23.12 20.44 16.58 19.40 22.25

1 22.96 - 23.43 23.14 19.97 16.52 19.59 22.27

12 22.92 - 23.37| 23.14 19.58 16.55 19.62 22.25

13 22.90 - 23.33 23.12 19,15} 16.49 19.58 22.22

14 22.87 - 23.27 23.09 18.751 16.47 19.47 22.18

15 22.85 - 23.21 23.03 18.29 16.53 19.29 22.11

16 22.80 - 23.15] 23.00 17.86 16.53 19.22 22.05

17 22.76 - 23.10 22.97 17.50| 16.49 19.25 ] 21.97

18 22.7m - 23.03 22.92 17.26 16.43 19.27 21.86

19 22.65 - 22.93 22.67 17.10 16.39 16.20 21.71

20 22.60 - 22.86 22.80 17.02 16.32 19.05 | 21.52

21 22.53 17.80 22.78 22.72 17.02 | 16.26 18.88 21.37

22| 22.48 18.21] 22.71| 22.64| 17.08| 18.25] 18.67 | 21.15

23 22.40 18.62| 22.61 22.55 17.03 | 16.22 | 18.47 20.98

24 22.32 19.46| 22.52 22.45] 17.00| 16.20 18.28 20,78

25| 22.22 20.58| 22.39] 22.42| 16.98) 16.18 | 18.10 | 20.57

26 22,13 2el.81 22,221 22.39 16.98 | 16.27 18.01 20.32

27 21.96 22.34 22.10 22.31 17.00 { 15.25 18.16 20.07

28 21.76 22.82 22.20 22.24 16.95} 16.37 18.36 19.81

29 21.85 22.78 22.30 22.18 16.93 | 16.59 18.74 19.51

30 - 22.98 22.36 22.10 16.94 | 16.81 19.69 19.19

31 - 23.16 - 22.01 - 16.90 21.05 -

Note. Add 1,000 feet to obtain elevations above mean gsea level.
asis: Central standard time prior to 2 a.m., Feb, 9, 1942; central war time thereafter.
To oonveFE war time to standard time, subtract 1 hour.

Roseau Rilver at outlet of State ditch 69, near Oak Point, Minn.

location.- Staff gage, lat. 48°66'16", long. 96°20'19", in SE3SE{ sec. 16, T. 163 M., R.
., at outlst of State ditch 69, 2 miles upstream from head of State ditch 51, and
3% miles southeast of Oak PoInt. Datum of gage is 1,009.93 feet above mean sea 1evsl,
adjustment of 1928 of CGeodetic Survey of Canada.

Records avajlable.~ December 1939 to September 1942 (incomplete).

Extremss.- Maximm elevation observed during year, 1,021.27 feet Apr. 9; minimm observed,
T,013.21 feet June 30.
1939-42: Maximum elevation observed, that of Apr. 9, 1942; minimum obssrved,
1,012.03 feet, Aug. 14, 16, 1941.

Remarks.- Gage read once daily.
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Elevation, in feet, of Roseau River at outlet of State ﬁitch 69, near Oask Point, Minn.,
water year October 1941 to Septen}ber 1942

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

19.531 18.37| 13.99

19.67[ 17.89] 13.95
19.811 17.61| 13.93 21.07 | 20.03 | 19.39
19,99 17.33| 13.97 21.17 | 20.05| 19.1¢
20.13) 16.95| 14.05 21.15 | 20.09 | 19.07

20.25( 16.51(| 14.07 21.17 | 20,19 1718.85
20.26| 16.19| 13.99 - 21.13 | 20.235} 18.73
20,31 15.85| 13.93 ! 21.19 | 20.31| 18.47
20,39 | 15.71} 13.77 21.27 | 20.37 | 18.23
10] 20.43| 15.53) 13.73 21.07 | 20.41 | g18,02

11} 20.43] 15.29| 13.67
12} 20.45| 14.97| 13.61
13| 20.43) 14.79} 13.55 816.65
14| 20.39) 14.61 - 21.13| 20.51 | 16.30
15| 20.33| 14.77 - 21.05 | 20.53 | gl6.05

16| 20.29] 14.33
17| 20.28] 214.49
18| 20.21| 24.67
19| 20.13| 14.75
20.09| 14.83

20,83 | 20,07 | 19.63
20.99 | 20.01 | 19.83

O b=

21.15 | 20.53 | g17.64
21.25{ 20.53 | g17.12

e
)
-
2
B
0
S
o
3

20.91 | 20.57 | gl5.40 |.
20.93 | 20.61 | g14,95 -
814.56 . .

20,81 | 20.59 | g14.27
14.03

11
t 11
®
©
(S
o
B
-]
o

19,99 | 15.17
-19.95| 15.09
19.87| 14.89
19,79 14.73
19.67§ 14.61

- 20.59 | 20.43| 13.81
. 16.63 | 20.51| 20.37| 13.83
16.27 | 20,43 | 20,33} 13.79
16.85| 20.29| 20.20] 13.61
18.17 | 20.17| 20.33] 13.53

20.27| 20.09| 20.20| 13.49
20.29| 20.05| 20.27| 13.43
20.33| 20.07( 20.,13| 13.35
20,07} 20,01| 19.95| 13.23
20.53 | 20.03} 19.81| 23.21
20.75 - 19.75 | -

[ N ]

19.59| 14.49
19.45] 14.37
19.33] 14.29
19.19| 14.17
18.87| 14,09
18.65 -

[ |
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g Gage helght from graph based on gage resdings.

Note.- Add 1,000 feet to obtaln elevation above mean sea level.

TIme basis: Centrel standard time prior to 2 s.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour. -

Roseau River at head of State. ditch 51, hear Oak Point, Minn.

Location.- Staff gage, lat. 48°56'53", long. 96°22'56", in NE$NEL sec. 18, T. 163 N., R.
., at head of State ditch 51 (known locally as Caribou cut-off ditch), 2 miles
southeast of Oak Polnt, and 2% miles south and 3 miles east of Caribou. Datum of gage
is 1,007.88 feet above mean sea level, adjustment of 1928 of Geodetic Survey of Canada.
Gage readings have bsen reduced to elevations above mean sea level.

Records available.- April 1933 to September 1942 (incomplete).
Extremes.- Maximum elevation observed during year, 1,019.36 feet Apr. 9, 12; miniram ob-
served, 1,011.06 feet Juns 29, 30.
1933-42: Maximum elevation observed, that of Apr. 8, 12, 1942; minimm observed,
1,009.66 feet Aug. 11, 12, 1933. -

Remarks.- Gage read once dally.
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Elevation, in feet, of Roseau River at head of State ditch 51, near Oak Point, Mipn.,
water year October 1941 to September 1942

Dayj Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 17.18 15.98 11.82 - 18.44 17.58 | 17.26
21 17.30 15.68 11.74 - 18.52 .52t 17.12
3 17.48] 15.34 11.76 - 18.60| 17.54 ] 16.92
4 17.56 15.06 11.88 - 18.78 17.66 16.74
5 17,70} 14.66 11.88 - 18.82| 17.60| 16.60
6 17.82 14.28 11,84 - 18.98 17.66 16.46
7 17.96 14,00 11.88 - 19.12 17.78 | 16.26
8| 18.08 13.58 11.76 - 19.28 17.88 | gl6.04
9 18.16 13.44| 11.70 - 19.36 17.94 | g15.80

10 18.18 13.50| 11.66 - 19.00| 18.06 | gl6.43

11 18.18] 13.04| 1l1.60

19.22| 18.%0 | g13.86
10.14| 18.30| gl3.61
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18.78| 18.34| gl2.97
18.82| 18.40| gl2.567
12.26
18.72| 18.46] 12.00
18.66| 18.38| 11.84
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- 18.42| 18.26| 11.64
12,94 18.26| 18.18| 11.68
13.52| 18.12| 18.08| 1l.64
14.22( 18.04| 17.96| 11.46
15.50/ 17.88| 18.00| 11.38

16.70| 17.67} 17.98] 11.30
16.72| 17.54f 17.94| 11.24
28 16.86 17.56| 17.76| 11.16
29 16.78| 12.00 17.22| 17.50| 17.88| 11.06
30 16.562f 11.92 17.76| 17.54| 17.46| 11.08
31 16.28 - 18.22 - 7.38| . =~

g Gage helght from graph based on gage readings.
Note,~ Add 1,000 feet to obtaln elevations above mean ses level.
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25| 17.26| 12.352

26 17.16f( 12.24
27 17.02} L2.16
16.90) 12.08

Roseau River at Oak Point, Minn.

Location.- Staff gage, lat. 48°58'48", long. 96°24'19", in SE3SE%} sec. 36, T. 164 N., R.
., at _Oak Point, 2 miles east of Caribou. Datum of gage is 1,005.30 feet above
mean 8sa lsvel, adjustmsnt of 1928 of Geodetlic Survey of Canada. Gags readings have
been reduced to slevations abovs mean sea level.
Recgg]dnsessavailable.- %pri%imssbto Segtemb?r 1939, Apré%slglﬂ to September 1942 (incomplete).
iE .~ MexImum elevatlion observsd dur ear, 1 . et Apr. 13; min .
e 1y ot ng year, 1, S fe D: ; minimm, 1,006.68
1935-42: Maximm elevation observed, that of Apr. 13, 1942; minimm observed,
1,006.19 feet Mar. 27, 1941.
Remarks.- Gage read once daily.

Elevation, in feet, water year October 1941 to September 1942

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 13.23 - 15.79 - 15.83 74513 7.00 10.60
2 - - 15.23 - - 7.33 - 11.80
3 13.95 - 15.23 14.27 13.57 7.23 6.80 11.40
4| 14.03 - 15.49 |, 14.29 | 13.39 7.13| £6.93 11.50
5 14.13 - 16.49 14.33 13.21 7.03 |- g7.30 11.54
) 14.33 - 15.83 14.33 | 13.03 6.99 7.36 11.60
T 14,59 - 15.87 | 14.43 12.83 6.95 7.60 11.80
8 14.863 - 15.95 14.48 | 12.69 | K 6.93 8.00 12.00
9} 14.89 - 16.08 . - 6.91 8.30 -
10 - - 15.79 14.69 - 6.89 8.e0 12.18
11 14.87 - - 14.81 11.18 6.86 9.00 -
12 14.73 - 15.97 14.87 - 6.85 9.20 12.20
13 14.69 - 16.09 14.89 10.64 6.83 9.10 12.10
14| 14.65 - 16.03 - 10.22 6.83 9.00 12.20
186 14.53 - - 14,91 9.54 8.83 8.90 12.22
16 14.43 - 15.57 14.97 9.14 6.83 - 12.24
17| 14.41 - 16.45 14.99 8.79 6.83 8.30 12.22
18| 14.37 - 15.47 | 15.08 8.24 6.89 7.70 12.20
19} 14.35 - - 15.11 8.14 6.83 - -
20| 14.33 - 15.29 | 15.01 8.04 6.79 8.50 12.00
21 14.23 - 15.05 - 7.88 6.75 8.10 11.80
221 14.13 - 14.87 1 14.79 7.86 6.75 7.90 -
23] 14.03 - - 14.71 7.84 6.73 - 11.40
24 13.93 9.64 14.69 14.53 7.82 6.68 7.76 11.40
25| 13.78 1l.48 - 14.65 - - - 11.26
26] 13.6% 14,03 | 14.43 14.61 7.64 - 7.70 -
271 13.57 15.09 - 14,33 7.44 6,70 7.66 -
28| 13.53 13.11 14.27 - 733 6.72 7.70 11.10
29| 13.43 13.25 | 14.29 14,21 7.23 6.76| g7.96 -
30| 13.35 14.10 - 14,09 7.83 6.82 8.78 10.86
31} 13.29 14.85 - 13.99 - 6.90 ] 10.10 -

g Gage height from graph based on gage readings.
Note.- Add 1,000 feet to obtaln elevation above mean sea level.

basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To Convert war time to standard time, subtract 1 hour.
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Roseau River below State ditch 51, near Caribou, Minn.

(Infcernational gaging station)

Location.- Water-stage recorder, lat. 48°58'54", long. 96°27'46", 1n SE4SWi sec. 34,
T. 164 N., R. 45 W., 400 feet downstream from State ditch 51 (known locally as
Caribou cut-off ditch) and 0.6 mile west of Caribou. Datum of gage is 1,002.14
feet above mean sea level, adjustment of 1928 of Geodetic Survey of Canada.

Drainage area.~ 1,530 square miles. )
Records avallable.- April 1929 to September 1942 (some winter records incomplete).
Fxtremes.- PMaximm discharge during year, 2,070 second-feet Apr. 13; maximum gage height,
. eet Apr. 1, affected by ice; minimum daily discharge, 7.0 second-feet Jan. 15,
16; minimum gage height, 1.54 feet July 24. .
1929-42: Maximum discharge, that of Apr. 13, 1942; maximm gage height, that of.
Apr. 1, 1942; no flow Aug. 13, 1936.
Remarks.~ Records good except those for period of ice effect, which are fair. Some flow
at high stages Is diverted above station to headwaters of Two Rivers.
Cooperation.- This is one of the international gaging stations maintained by the United
ates under agreement with Canada.

Rating tables, water year 1941-42, except perlods of ice effect or backwater from
aquatic vegetation (gage helight, in feet, and discharge, In second feet)
(Shifting-control method used May 28 to June 4)

Oct. 1 to Nov. 7, June 5 to Sept. 30 Nov. © to June 4
1.5 16 2.8 165 5.0 642 6.9 1,280
1.6 22 3.2 234 6.0 927 7.0 1,320
1.8 37 3,6 318 7.8 1,488 7.6 1,520
2.0 56 4.0 400 8.0 1,745
2.4 106 4.5 516 8.7 2,070
Discharge, in second-feet, water year Octcber 1941 to September 1942
Oot. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,180 865 #80 9.5 14 18 1,500 1,400 1,200 86 43 540
2 1,210 806 85 9.0 14 18} 1,700 1,400| 1,200 83 51 590
3 1,250 723 85 8.5 13 19 1,740 1,400 1,200 67 60 816
4 1,280 656 85 8.0 13 20 1,840 1,400 1,100 68 67 642
5 1,320 590 .76 8.5 13 *20 1,840 1,400 1,050 55 71 656
6 1,320 516 70 9.0 13 19 1,920 1,440 089 52 75 682
74 1,440 445 85 9.5 13 19 1,970 1,440 958 47 9 696
8 1,490 a380 60 10 13 19 1,970 1,480 896 43 95 696
9| 1,49 2340 #9.5 13 19| 2,020 1,480 806 42 148 723
10 1,490 a300 46 9.0 13 19| #1,970 1,520 723 39 211 750
11 1,490 280 40 8.0 13 20 1,920 1,560 642 35 " 250 750
1 1,490 240 36 8.5 13 20 1,970 1,610 552 ¢35 264 778
13 1,490 220 32 8.0 13 20 2,070 1,610 480 c34 264 778
14 1,440 200 2s 7.8 13 20 2,020 1,810 400 31 254 806
15 1,400 200 24 7.0 13 22| 2,020 1,610 337 c28 236 806
16 1,400 200 22 7.0 13 24 1,920 1,610 274 c28 217 806
17 1,400 190 20 7.5 12 T 28 1,840 1,860 226 c29 215 806
18 1,400 180 20 8.5 12 30 1,840 1,660 180 c28 215 806
19 1,360 180 19 9.5 12 32 1,840 1,700 152 c26 211 778
20 1,360 170 18 11 13 44 1,740 1,680 135 c24 199 750
21 1,320 170 4s 12 14 85 1,700 1,610 120 (2% 178 750
22 1,280 160 17 13 14 85 1,860 1,610 117 cl9 180 896
23 1,250 140 16 14 15 110 1,610 1,560 116 cl8 142 656
24 1,250 110 15 15 15 160 1,560} 1,520 105 clé 123 629
25 1,210 B85 15 15 16 200 1,520 1,480 92 cl7 109 590
26 1,180 75 14 #16 17 a500 1,480 1,520 86 cls 105 540
27 1,110 70 14 15 17 8600 1,400 1,480 80 cl8 lo7 504
28 ,080{ * 70 13 15 18 a700 1,440 1,400 79 cls 113 456
29 1,050 70 12 15 - aso00 1,400 1,400 69 c20 141 411
30 989 75 11 14 - 1,000 1,400 1,300 67 31 208 368
31 #958 - 10 14 - 1,200 - 1,300 - 37 411 -
Segond- Runcff in
Mcnth Maximum Minimum Mean acre—feet
1,302 80,000
290 17,270
36,0 2,210
383 277,400
10.7 859
13.8 764
189 11,640
1,761 104,800
1,511 92,800
4 28,620
34.3 2,110
5,022 162 9,960
20,055 66s 39,780
Water year 1941-42 ..............c....e... 197,004.0 2,070 7.0 540 390, 800

# Winter discharge measurement made on this day.
a No gage-height record; dilscharge computed on bdsls of records for other stations on Roseau River.
¢ Backwater from aquatic vegetation.
Note.~- 8tage-discharge relation affected by ice Nov. 11 to Apr. 2.
ime basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour. .
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Roseau River at International boundary, near Caribou, Minn.

Location.- Water-stage recorder, lat. 48°59'57", long. 96°30'20" near center of sec. 29,
. . R. 45 W., 400 feet upstream from last International boundary crossing and
3 miles northwest of Carlbou. Datum of gage 1s 1,002.59 feet above mean sea level
adJustment of 1928 of Geodetic Survey of Canada. (age readings have been reduced to
elevations above mean sea level.

Records available.- May 1933 to September 1942 (incomplete).

Extremes.;snaxlmmn glevgtion recorded during year, 1,006.77 feet Apr. 18; minimum recorded,

.76 feet July 26.

7 1933~42: Maximum elevation recorded, 1,006.79 feet Apr. 20, 1936, affected by ice; *
minirum recorded, 1,001.97 feet Aug. 14, 1933.

Elevation, in feet, water year October 1941 to September 1942

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6.15 - 6.3s| 6.19] 3.19| 3.02] 4.64
2 6.18 - 6.38| 6.14) 3.18| 3.07| 4.80
3 6,23 - 6.37| .06 3.20| 3.15| 4.s8
4| .28 - 6.37 - 3.17| 3.9 4,94
5 6.32 - 6.38| b5.84] 3.15| 3.21| 4.99
6 6.36 - 6.41| s5.75( 3.12| 3.23 5.05
7 6.52 - 6.45| 5.64| 3.,08| 3.26| 85.10
8 6.54 - 6.47| 5.48| 3.04] 3.30 5.13
9 6.56 - 6.49| 5.9 | 3.035| 3.54| 5.17
10 6.56 - 6.54 5.07 | 3.01 ]| 3.73 5.22
11 6.56 - 6.57| 4.84| 2.98| 3.8 5.20
12| 6.56 - 6.60 | 4.62| =2.98| 3.89| 5.31
13 6.56 - 6.61| 4.43| 2,96 3.20} 5.34
14| 6.54 - 6.62 4,24 | 2.,95| 3.8 | 5.36
15 6.51 - 6.61| 4.05| 2.04| 3.8 5,36
16| 6.49 - 6.63| 3.90| =2.96| 3.76 1 5.39
17| 6.49 - 6.6¢ | 3.77| 2.93] 3.74 5.39
18 6.48 6.77| 6.66| 3.65( =2.95) 3.74] 5.35
19| 6.46 6.76 | 6.67| 3.55| =2.80| 3.72 2.29
20| 6.44 6.73 6.65| 3.51| 2.ss| 3.69 | 5.23
21 6.39 6.60| 6.63| 3.44| 2.86| 3.64| 5.19
22| 6.35 6.65 6.59 | 3.44| 2.83| 3.58| 5.10
23| 6.32 6.60 6.55 | 3.44 | 2.80| 3.52 | 4.99
24| 6.27 6.58| 6.51| 3.40| 2.79| 3.46 | 4.90
25| .21 6.54 6.51 | 3,35 | 2.78| 3.39 | 4.7
26| _6.17 6.47 6.53 3.32 .77 3.40 4.68
27| "6.08 6,39 | 6.48| 3,29 2.77| 3.40] 4.53
28 - 6.43 | 6.44| 3,28| 2.78| 3.45( 4.42
29 - 6.35| 6.37| 3.27] 2,80 3.54 ] 4.31
30 o 6.37| 6.29| 3.20] 2,01 | .77 4.18
31 - - 6.27 - 2.99 | 4.33 -

Note.- Ada 1,000 feet to obtain elevation above mean sea level.
ZTime basis: Central standard time prior to 2 a.m., Feb. 9, 1942; centMal war time thereafter.
Tec convert war time to stendard time, subtract 1 hour.
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South Fork of Roseau River near Malung, Minn.
Location.~ Staff gage, lat. 48°47', long. 95°44', in center of sec. 7, T. 161 N., R.
.» 1 mile northwest of Malung.

Drainage area.- 312 square miles.

Records avallable.- May 1911 to September 1914, July 1928 to June 1938, October 1939 to
September 1942 (no winter records some years).

Extremes.- Maximm daily discharge during year, 1,800 second-feet lfar. 28; maxirum gage
elght, 17.27 feet Mar. 27, from graph based on gage readings, affected by backwater
from Roseau River; no flow for many days.
1911~-14, 1928-42: Maximum discharge observed, 1,890 second-feet Apr. 8, 1941

discharge measurement; maximum gage helght, 17.42 feet Apr. 9, 1941; no flow at {:imes.

Remarks,- Records good except those for perfods of backwater, shifting control, or no
gage-neight record, which are poor. Gage read once dally.

Discharge, in second-feet, water year October 1941 to Scptaﬁcr 1942

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May | June July Aug Sept.
1 96 7.2 #4.9 0 #900| 1,110 36 1.7 2.8 1.1
2 86 7.4 4.9 [} 950 | 1,080 40 2.2 2.2 1.0
3 76 7.8 4.6 [ 650 | 1,580 30 2.0 2.0 .9
4| es 7.4 4.6 0 1.5 480| 1,400 28 1.9 1.8 .8
5 58 7.4 4.6 0 480 1,130 24 1.9 2.4 :]
6 54 7.5 4,6 (o] 409 894 22 2.2 2.4 o7
T 52 7.0 4.8 ] *#1.6 242 700 22 2.0 2.8 .6
8 62 7.0 4.6 [} 149 493 20 1.8 2.2 6
9 86 7.0 4.6 0 121 315 9.0 1.9 2.4 5

10 88 6.5 4.6 0 = 85 264 7.0 1.6 2.4 .5

1| 47 6.5 4.6 0 1.0 65 191 5.5 1.3 2.4 .5

12 64 6.5 4.6 .2 60 183 4,5 1.7 2.2 4

13 58 6.5 4.6 5 55 115 4.0 1.6 1.8 o4

14 50 8.0 4,5 1.0 5 48 80 3.7 l.4 1.7 4

15 42 6.0 4.0 1.0 } 1. 42 65 3.2 1.2 2.2 3

16 33 6.0 4.0 1.2 0 40 60 3.0 1.0 1.9 3

17 32 6.0 3.5 1.2 [ 3e 46 3.0 .8 1.5 3

18 28 5.5 3.5 1.5 [+] 36 44 3.0 7 1.3 2

19 21 5.6 3.0 1.5 [} 30 44 3.0 1.1 1.4 - 3

20 19 5.5 3.0 1.8 0 26 48 2.8 1.1 1.3 2

21 16 5.5 2.5 1.8 0 22 58 2.5 1.1 1.3 -]

22 14 5.0 2.5 2.0 11 20 50 2.4 1.0 1.2 .2

23 12 5.0 2.0 2.0 30 19 44 2.2 1.0 1.1 .2

24 12 4.5 2.0 2.0 75 18 40 2,2 1.0 1.0 .2

25 9.0 4.0 1.5 2.2 180 19 40 2.2 1.0 1.0 .2

26 *9.0 4.0 1.0 2.2 600 15 44 2.0 1.3 .9 .2

27 8.0 4.5 .5 2.2 1,500 19 40 1.9 1.3 .8 .2

28 7.8 4.5 [} *2,2 1,800 570 40 1.9 1.1 .8 o2

29 7.6 5.0 1] 2.2 -~ {1,500 680 40 1.9 1.0 .8 .2

30 7.2 5.0 [o] 2.0 - 4,200 980 40 1.8 2.4 1.3 .2

31 7.2 - o 2.0 - 950 - 32 - 2.e 1.3 -

Second- Runoff in
Nonth footwdays | Maximum | Minimum Mean | \ore-feet
Ootober.............. ... i 1,229.8 96 7.2 7 2,440
. . .. 4.0 5.97 366
] 3.16 194
1.06 65
1.50 '
254 15,600
242 14,420
332 20,440
9.82 585
l.49 228
1.70 104
43 g6
Water year 1941-42 ...............covunun 27,487.6 1,800 0 75.1 54,400
e Winter discharge measurement made on this day.
Rote.~ Stage~discharge relation erfected by ice Nev. 22 to Mar. 25 (nogage- record Nov. 23~30,
Dec. 14 to Jan. 9, Jsn. 11-27, Jan. 20 to Mar. 6, Mar. 8-193 dlscharge computed on basis of mur&

for Roseau River, near Malung). Shifting control or backwater from debris or Roseau River Oct. 1 to

Nov. 21, Mar. 26 to June 13, June 22 to Sept. 30.
Time basis; Central etandard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Mud Creek near-Sprague, Manitoba
(International gaging station)

Location.- Water-stage recorder, lat. 48°59'33", long. 95°39'43", in NE} sec. 34, T.
164 M., R. 39 W., half a mile south of international boundary, 3% miles south of
Spragus, Manltoba, 8 miles upstream from mouth, and 14 miles northeast of Roseau,
Minn. Datum of gage is 1,038.4 feet above mean sea level, adJjustment of 1928 of
Geodetic Survey of Canada.

Dralnage area.- 158 square miles.
Records avallable.- September 1928 to September 1942 (1incomplete).

Extremes.~ Maximm dally dlscharge during year, 2,070 second-feet Sept. 1; (gage helght
15.31 teet), from rating curve extended abm’re 860 second-feet; no flow Jan. 1-11; ’
minimm gage height, 0.86 foot July 24.

1 4%928-42: Maximum discharge, that of Sept. 1, 1942; no flow at times in 1986, 1939,
942, .

Remarks.- Records good except those for periods of ice effect or doubtful or no gage-
elght record, which are fair. .

Cog%eratl(m.- This staticn is one of the international gaging stations maintained by
e Unlted States under agreement with Canada.

Discharge, in second-feet, water year October 1941 to September 1942

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 757 60 15 ] 1.7 1.3| a500 539 88| 13 36 1,960
2 632 60| #15 ] 1.6 1.3| #4l2 639 165 11 33 1,850
3 533 60 14 o 1.5 1.4 390 600 146 10 26 1,350
4 462 60 13 [ 1.4 T.4 350 436 125 9.7 19 1,030
5 398 60 12 [+ 1.4 1.5 284 380 108 8.6 20 7
6 340 60 11 0 1.3 #1.4 246 330 23 7.7 55 548
7 362 55 10 0 1.2 1.6 218 284 7.0| 115 410
8 410 55 9.0 0 1.2 1.6 le2 246 69 6.2 | 104 330
o 410 50 8.5 0 1.2 1.6 160 21s 60 5.5 95 266

10 388 46 8.0] #0 1.1 1.6 135 194 53 5.2 92 213

11 362, 44 8.0 0 1.1 1.6 d116 170 47 4.7 76 213

12 320 42 7.0 .1 1.1 1.7 104 165 43 b 4.7 56 213

282 42 7.0 .4 1.0 1.9 104 140 40 5.21 43 192

14 251 42 6.5 .8 1.0 2.0 104 126 36 4.6 43 163

15 224 42 6.5 1.1 1.0 2.8 112 112 33 4.0 | 46 143

16 206 42 6.5 1.3 1.0 3.6 116 104 26 3.6 42 128

17 183 42 6.5 1.5 .9 4.6 112 96 24 3.3 38 115

18 168 42 6.0 1.8 .9 6.0 108 98 22 3.0 31 104

19 153 42 6.0 2.0 .9 8.0 104 112 22 2,7 24 96

143 40 5.5 2.2 .9 9.0 100 116 24 2.6 18 71

21 133 36 5.0 2.2 .9 10 104 n2 25 2.6 13 83

22 125 32 4,5 2.4 .9 11 100 104 22 2.5 11 104

23 117 28 4.0 2.6 1.0 14 100 94 20 2.1 9.2 107

24 109 22 3.4 2.6 1.0 36 100 88 19 2.47 7.8 107

25 101 20 2.8 2.4 1.1| d46 98 120 18 8.8 7.2 104

26 95 18 2.4 2.2 1.1| daeo 9s 188 17 26 6.6 95

27 88 18 1.9 2.2 1.1 | a320 96 160 16 20 80 89

28 *74 15 1.3 2.2 1.2 | 533 260 150 15 34 98 | 86

29 72 15 .9 2.2 - | as32 360 125 15 26 80 80

30 68 15 .2 2.0 - | as97 448 112 14 31 320 77

31 62 - .1 1.9 - 580 - 176 - 40 ],130 -

1,130 .
11,106 1,960 370 2,34

Water year 1941-42 ............ 40,226.4 1,960 0 110 . 696 79,790

Poak discharge.- Mar. 28 (12:00 m.) 650 sec.-ft.; May 1 (5 to 7 p.m.) 565 sec.-ft.; Sept. 1
(7 p.m. »070 sec.-ft.

# Winter dlacharge measurement made on this day.

a Nc gage-height record; discharge estimated.

d Doubtful gpgs-hsight record; dlscharge computed on basis of eatimated correcticns.

Note,.- Stage-discharge relation affected by ice Nov. 1 to Mar. 26.

Time basiss Central standard time prior tc 2 a.m., Feb, 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Pine Creek near Pine Creek, Minn.
(International gaging station)

Location.- Water-stage recorder, lat. 48°59'35" (corrected), long. 95°55'04", in SWiSWf
sec. , T. 164 N., R. 41 W., half a mile south of international boundary, 2 miles
northeast of village of Pine Creek, and 6 miles upstream from Roseau River. Datum of
gagedis 1,038.42 feet above mean sea level, adjustment of 1928 of Geodetic Survey of

anada. -

Dralnage area.- 73.1 square miles.

Records available.- August 1928 to September 1942 (winter records incomplete).

Extremes.- Maximum discharge during year, 464 second-feet Apr. 29; maximum gage helght,
9.42 feet Mar. 28; no flow Jan. 5-14.
1928-42: MaxIimum discharge, 860 second-feet Sept. 25, 1941 (gage helght, 9.79
feet), from rating curve extended above 450 second-feet; minimm not determined.

Remarks.- Records good except those for periods of ice effect, no gage-helight record, or
shifting control, which are poor. ) !

Cooperation,.- This station is one of the Iinternational gaging stations maintained by the
Bﬁifea States under agreement with Canada.

Discharge, in second-feet, wster year October 1941 tc September 1942

Day] Oct. Nev, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 143 19 12 0.8 6.3 6.3 140 340 70 12 16 258
2 119 18} #12 .4 6.3 6.3 120 278 65 12 14 306
3 106 18 12 .3 8.3 6.5 100 215 66 12 12 231
4 92 7 12 .1 6.3 6.6 90 s 51 12 9.8 170
5 9 17 1R o 6.2 6,7 75 146 42 11 10 122
6 73 16 12 [+ 6.1 #7.0 60 114 36 10 21 a0
7 89 16 12 [} 5.9 7.0 50 96 30 9.5 40 a4
8 96 15 1n [+ +5.9 6,6 42 76 26 2.0 52 ass
9 102 15 10 o 6.0 6.5 40 e2 22 8.6 41 56
10 1056 16 10 0 6.1 6,5 36 53 20 c9.6 25 60
11 99 14 9.5 [} 6.0 6.5 47 19 e8.7 20 92
86 13 9.0 0 5.9 6.6 32 42 19 c8.9 17 68
13 73 13 8.5 [+ 6.9 7.0 34 40 20 el3 15 52
14 62 13 8.6 4] 5.9 7.6 36 37 18 cl2 18 437
15 52 13 8.0 .1 5.7 7.5 40 33 16 c8.3 22 a9
16 46 13 8.0 .1 5.5 8.0 44 32 16 e8.4 21 33
17 43 13 7.5 .1 5.3 9.0 44 30 15 c7.5 18 34
40 12 7.5 .2 5.2 9.5 41 32 16 7.0 15 30

19 37 11 7.5 4 5.2 10 38 41 16 8.3 13 a2
20 35 11 7.0 1.0 5.4 22 38 45 15 8.8 1 25
21 34 11 6.5 2.2 5.5 30 40 44 14 7.8 10 30
22 34 11 5.5 3.4 5.6 38 41 40 14 7.2 9.8 41
23 31 11 5.0 5.0 5.7 46 42 36 14 6.9 9.8 42
24 30 11 4.4 6.5 5.9 55 44 32 13 6.9 9.8 43
25 28 11 3.8 6.5 6.0 80 45 45 7.4 8.9 38
26 27 11 3.4 7.0 6.1 125 4 70 12 12 9.8 33
27 25 12 3.0 7.0 6.1 | 200 4 6 12 13 7 32
28 #25 12 2.6 7.0 6.2 | 320 178 78 13 10 23 30
29 22 12 2.0 7.0 - 260 332 70 14 9.1 20 30
30 20 12 1.5 6.8 - | %220 410 56 13 9.7 114 29

31 20 - 1.1 6.5 - 170 - 62 - 15 231 -

Second~ Runcff in

Month foot-days Maximum Minimuam Mean aore-feet

3,710

807

466

27,330

136

326

3,380

4,680

5,040

1,450

1,740

2,190 4,340

Water year 1941-42 ...................... 13,451.6 26,680

# Winter dlscherge measurement mede on thils day.

c Stage-dlacharge relation affected by shifting control.

4 Doubtful gage-helght record; diacharge computed on bssls of partly estimated corrections.

Note.- Stage-discharge relatlon affected by ice Oct. 2¢ to Apr. 12 (no gage-height record Jan.
3-11, 13-17, Jan. 29 to Mar. 5, Mar. 26, 27; diacharge estimated or computed on basis of records
for Mud Creek near Sprague, Manitoba ).

Time basia: Central standard time prior to 2 a.m., Feb. 9, 1842; central war time thereafter.
To convert war time to stendard time, subtract 1 hour.
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Souris River near Sherwood, N. Dak.
(International gaging station)

Lo%tion. Water-stage recorder and concrete control, lat. 48°59', long. 101°68', in NE}
T. 164 N., R. 87 W., 16 miles northwest of Sherwood and three-quarters of a
mile south of International boundary, Datum of gage is 1,603,70 feet above mean sea
level, datum of 1929,
Dral%ge area.- 9,570 square miles,
ecords va al le. March 1930 to September 1942
um discharge during year, 1,700 second-feet Apr. 5, maximum gage height,
15, 54' reet Apr. 5, affected by ice; no tiow Feb. 20 to .« 3.
B30-42: Maximum discharge, 2,480 second-feet, Mar. 28 1939 (gage helght, 19.08
reet aftected by 1ce); no flow for‘ periods in each year.
F'ioo d of 1927 reached a stage of about 22 feet.
Remarks - Records excellent except those for periods of ice effect, backwater from debris,
ing control, or no e-height record, which are fair
Coo ration.- This 15 one of the intemationai gaging stations maintained by the United
geﬁt_ﬁs der agreement with Canada.

Rating table, water year 1941-42, exocept period of ice effect
(gage height, in feet, and discharge, in second-feet'
(Shifting-control method used Oct. 5-9, June 18 to July 2)

0.5 [} .2 0.8 2.8 132 6.0 550
6 <01 1.4 2.4 3.2 202 7.0 680
<7 «03 1.6 6.2 3.5 239 8.0 810
.8 07 1.8 12 4.0 299 10.0 1,086
-9 +15 2.0 22 4.5 359 12.0 1,376

1.0 .3 2.4 57 5.0 420 14.5 1,751

Discharge, in second-feet, water year October 1941 to September 1942

Day] Oct. Nov. Dec. Jan, PFeb. Mar. Apr. May June July Aug. Sept.
1 0.6 3.6 5.2 0.7 0.1 [¢] b150 233 90 c46 16
2 .5 3.6 5.0 .6 .1 4] b260 239 134 c46 alb 15
3 -5 3.7 6.2 +6 .1 0 b850 245 90 14
4 .6 4.1 5.6 .4 .1 b.1fbl,400{° 239 83 } 845 al2 13
5 c.8 4.7 &.e -4 .1 b.1 [#bl,700 227 79 . 12 13
6 c.9 5.0 5.6 ] 1 b.2| bl,600 221 s1 12 al2
T .7 5.2 5.4 .2 W1 b.2| bl,300 216 79 11 12
8 c.6 4.7 4.3 .1 .1 b.3 bl,100 208 8s ad0 11 12
] c.7 4.7 4.1 .1 .1 b.8 | bl,100 190 66 11 11

10 .8 4.7 3.7 .1 .1 b6.0 950 175 66 10 9.7

11 9 4.5 3.9 .1 ol blo 849 183 56 9.7 8.0

12 1.0 4.3 2.7 o1 o1 blo 876 148 51 9.7 a8.0

13 1.1 #3.9 2.2 .1 o1 bls #0946 134 47 a3b 12 8.0

14 1.2 3.4 2.0 A 1| bez -878 119 44 14 7.4

15 1.3 3.6 1.7 .2 «If b24 706 110 41 14 6.9

16 3.2 3.7 1.7 .1 1| pr0 602 110 38 20 6.9

17 1.3 3.9 1.7 .1 «11{ bllo 524 110} * 38 34 7.6

18 1.2 4.1 2.2 o1 .1} bl4o 446 112 c40 a30 38 7.8

19 1.2 4,5 #2.2 .1 .1} pl6o 446 108 c40 37 8.0

20 1.2 4.3 2.2 .1 [+ bl60 650 106 c38 3 8.5

21 1.3 4.1 2.2 o1 [o] bl70 498 104 c36 36 9.7

22 1.3 4.1 2.3 .1 o | bi7o 433 98 e34 1 34 10

23 1.3 3.7 2.2 .1 Q b190 395 92 e¢30 a2s 32 10

24 1.1 3.2 2.0 .1 0 260 347 S8 c28 27 9.4

25 1.2 2.9 2.2 W1 0 b320 311 83 c26 27 9.4

26 1.2 2.4 1.9 .1 ) 2340 281 70 c26 24 9.1

27 1.1 2.3 1.7 W1 o 2300 269 s3 cB4 22 9.1

28 1.6 2.4 1.5 .2 ] a250 257 92 c48 a20 19 8.8

29 2.4 3.2 1.4 .2 - a200 239 104 c48 20 7.8

30 3.0 5.0 1.2 .2 - 2180 233 104 c48 22 7.4

31 3.4 - 7 .1 -~ l#b170 - 88 - 20 =

Segond~ Runcff in
Month foot-days Maximum Minimum Mean acre-feet
39.2 3.4 0.5 1.26 78
117.5 5.2 2.3 3.92 233
81.7 5.8 <7 2.96 152
13 170.2 1,020 o 49.8 36,040
6.0 o7 <1 .19 12
1.9 L [} .07 3.8
3,278.7 340 (o] 106 6,500
20,494 1,700 150 683 40,650
4,418 45 no 143 8,760
1,627 134 26 54.2 3,230
297 - - 32.2 1,980
633.4 38 9.7 20.4 1, 250
205.5 16 6.9 9.85
Water year 1941-42 ................... ‘e 31,999.9 1,700 4] 87.7 63,470

# Winter discharge measur nt made on’ this day.
a No gage-height record; scharge computed on basis of weather rscords and known range of stage.
b Stage-dlscharge relation affected by ice.
c Stage-dlacharge relation affected by debris on control or by shifting control.
Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time r.herssrter.
To convert war time to stendard time, subtract 1 hour.
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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 c¢ontrol dam of Lake Darling, reservoir of Fish and Wildlife Service, on Souris
River, 6 miles north of Foxholm, Datum of gage is 1,577.00 feet above mean sea level
(Fish and Wildlife Service reference mark).

Records available.- April 1537 to September 1942,

Extremes,- Maximum gage height observed during year, 16.76 feet July 9; minimum observed,
— 5.72 Teet Oct. 25, 31, Nov. 8. .

1936-42: Maximum e height observed, that of July 9, 1942; minimm observed,
1.53 feet Mar, 1, 1938.

Remarks.- Reservoir 1s formed by concrete dam; storage began in April 1936; dam completed

—Tm July 1936, Capacity 126,500 acre-feet between gage heights 0.0 foot (sill of con-
trol gates) and 23.0 feet (top of 2-foot flashboards). Dead storage, 3,500 acre-feet.
Wwater 1s used during periods of low flow at wildlife refuges downstream. Gage read
once or twice weekly except for periods when lake was frozen, when only occasional
readings were made.

Coo; mtion.-i- Gage-height record and reservoir capacity curve furnished by Fish and Wild-

“‘?IBTTSEW e

.

Revision.- Revised capacity table, superseding that published in Water-Supply Paper 885,
T8 glven herein. .

Capacity table (gage height, in feet, and contents, in acre-feet)

0.0 3,500 6.0 18,000 12.0 40,000 18,0 54,000
1.0 5,000 7.0 21,000 .13.0 46,000 18,0 93,000
- 2.0 7,000 8.0 24,000 14.0 52,000 20,0 102,000
3.0 9,500 8.0 27,000 158.0 59,000 21,0 112,000
2.0 12,000 10,0 31,000 16.0 67,000 22,0 122,000
5.0 15,000 11.0 35,000 17.0 75,500 23,0 132,000

Monthly gage height md’eon\;ants, water year October 1841 to Septembsr 1942

Gage height Contenta Change in contents
Month feo during month
{ t?h (acre-fest) (scre=fest)
8epted30iccraracnsncsenivane £9.87 30,500 -
Dct. 31.. 8.72 29,900 ~600
Nove 30. £9.98 30,900 +1,000
Dec. 3luveescecescarssseons| _£10,00 | _ 31,000 _|_ _ _ _+100
Calendar year 194l.ccea.s - - +13,800
Jans 3lecessscscccnscnssane £10.00 31,000 Q
Pobe 28s0cectnccenrennnns .. £10.00 31,000 o]
Blaveseers £10.82 34,300 +3,300
£16.05 65,500 +31,200
16.50 69,000 +3,500
15,72 70,800 +1,800
£15.70 62,900 =7 ,800
£15.38 68,000 +6,100
15.98 64,900 ~3,100 -
Water year 1941-42....... - - +34,400

gilmzarpolutad.
;o basis: Central standard time prior to 2 a.m., Feb. 9, 1942; centre
waT tlme thereafter. To convert war time to standard time, ;ubcmét 1
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Souris River near Foxholm, N, Dak,

Location.- water-stage recorder and artificlal control, lat, 48°22', long. 101°3Q', in
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,

Dralnage area.- 10,100 square miles.
Records avalilable,- June 1904 to November 1905, April 1837 to September 1942,
Extremes.- Maximum discharge during year, 62 second-feet Oct. 22, 23 (gage height, 5.72

no flow for several months,
7-42; Maximum discharge, 663 second-feet Apr. 17, 1939; maximum gage

19 , 103
height, 8.92 feet, Apr., 17, 1939; no tlow at times.

Remarks,- Records good except those below 2 second-feet, which are fair. Flow completély
gulated by Lake Darling and several smaller reservoirs having a total capacity of
120,080 acre-feet,

Rating table, water year 1941~-42, except perlod affected by
operation of slulce gate and periods of backwater from debris
{gage height, in feet, and discharge, in second-feet)

5.1 0.0 6.6 25
§.2 1.4 8.6 40
5.3 4.4 5.7 58
6.4 13 5.8 78

Discharge, in seccnd-feet, water year Ootcber 1941 tc September 1942

Day| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | Jume | July | Aug. | Sept.
1 c0 49 [+] o 0.3 o
2 ) 43 [ (o] .1 [}
3 e0 35 o o [+] o
4 c0 42 [+] o o 14
5 ¢0 33 2.0 o o cal 28
€ ce7 28 0 o ced 23
7 cl.0 25 0 0 c.l 28
8 a.9] 21 o o g 28
9 e.7 18 1.5 0 0 0 18

10 c.8 o2 o] o o] 3

11 7 7.0 o6 o o o

12 o7 3.7 14 [ o [+

13 .8 10 5.2 o o o

14 .8 10 ) 1.0 1 o o1 o

15 W7 9 o o 0 o

16 N:] 4 0 2 o o

17 N-] [¢] 4 o o

18 6 0 0 a [}

19 .6 2.5 o 0. o o

20 14 . 1.0 o [ [ [

21 66 o ] o] [

22| 62 0 o 0 0

23 62 o 0 o 0

24 60 [e] o [} [}

25 58 [¢] o] [+] o

2.0 1.0

26 58 (] ] [ [}

27 56 0 o [+] o

28 54 - o (o] < o]

29 52 o 0 o [}

30| 49 } 5 o B 0 o

3 52 - . - <1 [+] -

N Second~ Runoff in
Menth foct-days Maximum Minimum Mean acre-feet

1,280

774

75

10,520

o [ [} [}

o] (] o o] [+]

o] [o] [+] [o] o

[+] o [} [+] 0

[ o] [} [ 0

19,9 14 o 66 39
.8 .4 o] «03 1.6
1.1 4 [+] .04 2.2

144.3 28 0 4.81 286

Water year1941-42 ...........c..000n...s 1,237.5 62 o] 3.39 | 2,460

8 No gage-height record; discharge estimated.
ﬁ Bﬂck\l;tsr :ggmcg;bris na\ cc{ntrol.
ote.- Stage~dis rge relatlon affected by operation of sluice gate Nov. 13 to Dec. 31; dlscharge
computed on basis of two discharge measurements, weather records, and engineers' notes. ’ 8
Time basis: Central standard time prior to 2 a.m., Peb. 9, 1942; central war time thereafter.
?o convert war time to standard time, subtract 1 hour.
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. Souris River above Minot, N. Dak.

Locatlon.- Water-stage recorder and concrete control, lat. 48°14'45", long. 101°22'15",
— near center of sec. 17, T. 155 N., R. 83 W., 3% miles west of Minot. Datum of gage
is 1,545.75 feet above mean sea level, datum of 1929.

Drainage area.- 11,300 square miles.

1) ava. le,~ May 1903 to March 1924, April 1927 to September 1928, and October 1929
0 September y at site at Minot, 10 miles doynstream, and October 1934 to September
1942 at present site in reports of Geological Survey. May 1903 to September 1930 in
reports of State engineer. Records equivalent except those for periods of low flow,
when considerable industrial and sanitary waste enters river between the two sites.

Average discharge.- 29 years (1913-42), 109 second~feet.
Extremes .- fﬁﬁn"ﬁ daily discharge during year, 550 second-feet Apr. 5, 6; maximm gage
e

mﬁichﬁﬁ, 8.66 feet Apr. 5, affected by 1lce; no flow for several days in February and
1903-24, 1927-28, 1929-42: Maximum discharge, 12,000 second-feet Apr. 20, 1904
(gage helght, 21.9 féet, at site at Mnot), from rating curve extended above 8,100
second-feet; no flow at times in February i930 and in each year of perlod 1934-41.
Maximum stage known at present site, about 23 foot in April 1904,
Remarks.- Records good exoept those for period of ice effect and those below 3 second-feet,
“~wnich are poor, Flow of Souris and Des Lacs Rivers completely regulated by Fish and
Wildlife Service dams above station.

Rating table, water year 1941-42, except perlod of lce effect
(gage height, in feet, and discharge, in second-feet)
(shifting-control method used Oct. 1, 2, 6-21, Mar. 20-30,
Apr. 9-30. Sept. 26-30)

4.0 o 4.5 40 5.4 238
4.1 .5 4.7 74 5.7 334
4.2 5.1 4.8 94 6.0 428
4.3 15 6.0 137 6.3 506
4.4 27 5.2 184 6.6 576
. Discharge, in second-feet, water year October 1941 to September 1942
Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.0 53 2.4 0.5 o bv34| 19 1.6 0.7 16 0.1
2 1.6 54 3.0 .4 o #b65{ 17 1.5 o7 6.1 .1
3 1.3 46 3.0 .5 o bl4o| 14 1.6 1.3 1.6 .1
4 1.0 39 3.0 2.5 » a, b240( 13 2.0 1.0 1.0 [
5 1.0{ 42 3.0 a.5 |f 80 8.6 b550( 12 2.4 1.0 o7 0
.7 39 2.4 8.4 #b560) 9.9 2.0 .7 1.0 [
g 7 31 2.4 a.4 b140| 9.9 1.6 .5 1.3 1.9
8 ) 27 2.0 [ a3 #b30] 11 1.0 .4 1.0 23
9 -8 23 2.0 [ 22| 5.9 1.0 o3 7 28
. 10 .6 21 2.0 [ 32] 6.8 1.0 .1 .4 28
1 .5 22 1.6 [ 26| 4.3 1.0 o1 .3 19
1 | 1s 1.6 ° 24 51 5 .2 3 1
13 .7 8.8 1.6 [ a9 22 5.9 .4 .3 3 7.8
14 .7 8.8 1.6 o 20 4.3 .3 .2 .7 6.1
15 7 17 1.6 | o 17, 4.3 .2 .3 1.0 4.3
a.3
16 1.0 13 1.6 o 15 4.3 .3 6.2 o7 4.3
17 1.0 9.9 1.6 o al2 12 5.9 5|, 22 .5 3.6
18 1.0 6.8 1.6 ] 13| 3.6 .5 5.1 o5 3.0
19 1,00 " 5.9 1.6 [ 17 3.6 .5 2.4 .3 2.0
20 1.0 5.9 2.0 [ 15 . 16 5.1 1.0 2.0 o1l 1.6
21 1.3 5.1 1.6 [ 12 14 7.8 o7 1.6 [ 7
22 5.1 2.0 [ 10 12) 5.9 .5 1.3 [ o
23 58 4.3 2.0 .3 ] 8.0 11 5.1 .4 1.3 [ .3
24 61 3.6 1.6 0 8.0 10 3.0 o5 2.0 o .2,
25 61 3.5 1.6 o 9.0 1y 2.4 1.0 1.6 <] o1l
26 60 3.6 1.6 ] 1 13 3.0 1.6 1.0 .1 .1
7 58 3.6 1.6 a.3 ] 10 19 2.6 2.0 .5 .2 .1
28 56 3.6 1.3 o 8.0 12 3.6 2.4 o4 .1 .2
29 56 3.6 1.3 - 6.0 12| 3.6 2.0 .5 .1 o7
30 53 3.0 1.3 - 5.0 13 3.0 1.0 1.0 .1 .5
31 51 - 1.0 - #b30 - 2.4 - 2.5 a3 -
=
Second- Runoff in
Month foot~days Maximum Minimum Moan acre-feet

0
146.2 4.87
Water year 1941-42 ... .................... 3,987.6 550 o] 10,9 7,910

# Winter discharge measurement made on this day.

a Ko gage-~helght record; dlacharge computed on basis of records for Sheyemne River at Valley Clty
and weather records. .

b Btage-dlscharge relation affected by 1ce. .

Bote.~ Stage-dlscharge relation affected by backwater from debris on control or by shifting con-
trol Oct. 1, 2, 6-21, Mar. 2030, Apr. 9-30, Sept. 26-30.

Time baslis: Central standard time prior to 2 a.m., Feb. 9, 1942; central‘war time thereafter.
To~TuUNvert war time to standard time, subtract 1 hour.
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Souris River near Verendrye, N. Dak. .

Location.— Water-stage recorder, lat. 48°09', long. 100°44', in NWiSw: sec. 17, T. 154 N.,
K. 78 W., 3 miles northeast of Verendrye, 4 miles downstream from former site, and 7%
miles southwest of Wintering River. Datum of gage 1s 1,464.87 feet above mean sea
level, datum of 1929. . .

Drainage area.- 12,200 square miles.

Records avallable.- February to June 1933 (gage helghts only), April 1937 to September
Winter records incomplete).

Extremes.- Maximm dally discharge during year, 1,100 second-feét Apr. 6; maximum gage
~TeTght, 12.25 feet Apr. 6, affected by lce; minimum dally discharge recorded, 1.9
second-feet Dec. 31; minimum gage helght recorded, 3.29 feet Jan. 2, affected by ice,
1937-42: Maximum discharge, 1,260 second-feet Mar. 30, 1939; minimm recorded,
0.3 second—-foot Aug, 11-19, 1937, Oct. 10-21, 1939.

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

T period of no gage-helght record, which are poor. Flow regulated by Fish and Wild-
1ite Service dams on Souris and Des Lacs Rlvers. .

Discharge, in seoond-feet, water year Ocicber 1941 to September 1942

Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept.
1 15 60 8.5 #8.9 38
. 17 11 9.2 5
% ig gg g-g 11 41 18 10 9.2 :5
3 3 & &.2 a4.0 26 45 18 10 8.4 4.7
15 % 8- 320 56| 17 1 7.8 4.7
5 .0 950 52| 16 13 7.8 4.4
9{ ig gg g-g : 1,100 47| 15 12 7.8 4.4
A & 20 42{ 12 11 9.2 4.4
1 ® 7 86.0 | 800 41 14 9.8 8.4 4.1
9| 18 s 5 #700 37| 14 8.8 7.8 5.8
10 ) 5.0 500 33| 14 S.4 6.8 3.6
u %g 40 4.2 87,01 540 30| 14 7.9 6.4 3.3
2 1 o 4.2 e7.01 130 29| 13 7.5 5.8 3.3
14| 12 26 a2 el 1= 2 1z o] I -4
1 2 % : 6. 5. 3.0
15 4 2 7.6 110 ze] 11 8.7 5.8 3.0
ls 12 2 4.2 781 10 26| 10 7.2 5.8 3.3
o = 42 are 95 25 9.8 11 3.3
Blou | # | wloe | on ook
20 1 #hd 10 76 26| 9.8 16 2.7
10 9.0 2.4
‘;’é %o o a4 ﬁ 74 26 9.8 15 2.7
22 o 94 2 n 66 26 9.8 13 5.3
= e 2 I 13 58 26 9.8 12 5.8
I B o= | B e e | 82
2l 8ol 7ol 30 ‘| o8 2l 0 | e 2.7
: : : 2 7. 2.
2 o0 2.9 2.8 Wol 2 20 13 7.2 E
. . . 42 19 6.8 2.4
. ?1’ gg 6.5 ;é‘-g g-g 38 18| 12 7.2 2.7
. . - 18 - 8.0 -
Month Seoond- Runoff in
foot—days Maximum Minimum Mean acre-feet
503.5 80 8.0 16.2 999
844.0 60 8.5 28.1 1,670
150.5 9.0 1.9 4.85 2
255.4 15 - 8.24 o
7,043.8| 1,100 8.8 13,970
56 18 30.3 1,860
377.4 18 9.8 12.8 749
508.1 16 6.7 9.94 811
192,2 9.2 - 6.20 381
105.3 5 2.4 3.51 209
Water year ... ............ ... - - - - -

# Winter dlscharge measurement made on this day,.
: zo g;ge-hsé%hth:ecord;ld.l;chnrgs estimated.
oto. age-discharge relation affected by 1oe Rov. 22 to Jan. 29, Mar. 13 to Apr. 7, Apr. 9-17
sis: Centrsl standerd time prior to 2 &.m., Peb. ;7 foreat ‘
TG coNVert War time to standard time, subtract 1 hour. % 1042; oontrel war time heresfter.
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Souris River near Bantry, N. Dak.

Location,- Water-stage recorder, lat. 48°30', lang. 100°25', In SE% sec. 14, T. 158 N.,
R. 76 W., 8 miles east of Bantry.

Dralnage é.rea.— 13,400 square miles. .
Records avallable.- March 1937 to September 1942 (no winter records). -

Extremes.- Maximm dally discharge recorded during year, 850 second-feet Apr. 14; maximum
— gage helght recorded, 9.07 feet Agr. 13, affected by ice; minimm dally discharge
recorded, 6.6 second-feet Sept. 19; minlmum gage helght recorded, 0.57 foot, Sept. 19.
1937-42: Maximum discharge, 866 second-feet Apr. 4, 1939; no flow at times in
most years.
.

Remarks.~ Records gocd except those for period of doubtful gege-helght record, which are
T, and those for periods of 1ce effect-or no gage-height record, which are poor.
Water diverted for irrigation at Eaton Dam about miles upstream. Flow regulated
by dams of the Fish and Wildllfe Service on the Sourls and Des Lacs Rivers.

Discharge, in second-feet, water ‘year Octcber 1941 to September 1942

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 31 23 19 - 1S 187 50 1s 26 .6
2 22 20 - 19 161 48 19 20 8.5
3 27 27 22 - 24 161l 48 19 1s 6.5
4 28 38 20 - 34 163 46 20 18 8.7
5 26 48 19 - 36 149 46 20 17 9.0
6 25 &2 19 - 36 141 45 20 16 9.8
7 29 6l 18 - 38 133 44 19 18 11
8 30 64 17 - 44 125 44 18 15 11
9 31 67 18 - 120 114 42 18 15 S.6
10 36 66 ald - #340 108 42 17 15 8.8
1 41 87 813 - 460 100 41 17{ 14 10
12 42 71 12 - 600 20 39 17 18 S.7
13 40 67 12 - 760 S5 36 18] 14 7.0
4 39 67 12 . - 850 7e 36 15 14 7.0
15 37 87 13 - eQ9 76 36 14 14 9.2
16 35 65 13 - 702 74 a3s 14| 13 7.8
17 - 32 + 64 13 - 612 71 4as4 14 13 6.8
18 30 62 14 - 546 71 as2 14 13 6.
19 27 60 14 - 474 73 asit 14 12 6.6
20 27 60 #14 15 41e 76 daso 14 13 6.8
26 16 374 80 a29 15 12 6.8
%21 26 % ig 17 343 S4 dz28 20| 10 7.0
23 o7 245 16 15 313 S5 a24 26| 11 6.8
24 27 240 18 13 283 s2 da23 32 11 8.0
25 28 235 18 13 244 .83 azsé 32 9.2 6.8
9.0 212 71 dz24 30 8.7 7.6
z 2 % n B.6| 188 &7 a24 .| s 8.5
%6 a20 13 8.5 lel 65 aze 26| S.5 7.8
29 20 220 bes 10 1e1 59 21 24 8.2 7.8
0 21 s 13 165 52 19 24 8.7 7.0
31 22 - al0 . 1e - 50 - 22 e.7 -

Water year = ......... ...l - - - - -

# Winter discharge measurement made on this day.

a No gage-height record; discharge estimated.

4 Doubtful gage-height record; discharge computed om basls of one dlecharge messurenent.

Hote, ~ Stage-discharge relatiom affected by lce Oct. 30 to Nov. 1, Nov. 6, 9, 19, 22, Hov. 30 to
Dec. 9, Dec. 12-30, Mer. 20 to Apr. 14; discharge computed on the basis of seven dlscharge measure-
ments, gage helghts, weather records, and engineers! notes.

ML:__?H. Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert wmar time to standard time, subtract 1 hour.
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Souris River near Westhope, N. Dak.

(Internatlional gaging station)

Location.- 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 downstream from Fish and Wildlife Service

am 357, and 7 mlles northeast of

Westhope. 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 1942.

miles upsiream.

July 1929 to September 1937 at site

Extremes.- Maximm daily discharge during year, 1,000 second-feet Apr. 22; maximum gage
neéight, 8,96 feet Apr. 10, affected by ice; no flow during much of year.
19 :  Maximum discharge observed, 1,130 second-feet Mar. 31 to Apr. 2, 1930,

Apr. 19, 1933; maximum gage helght, that of Apr. 10, 1842; no flow during several

periods,

Remarks.- Records good Oct. 1-27, Sept. 1-25, fair Apr. 7 to May 15, Sept. 26-30, and
—poor remaining periods of year. Flow of Souris and Des Lacs Rivers 1s completely
regulated by Fish and wWildlife Service dams.

Cooggration.- This station i3 one of the intermational gaging stations maintained by
€ €d States under agreement with Canada,

Discharge, in second-feet, water year October 1941 tc September 1942

Dayl Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 9.0 bB.5 0.6 | 240 26 20 24 30
2 9:0| Bs.0 bl.l | 180 22 20 24 30
3 9.0 | b6.0 80,1 3.8 | 200 10 19 24 30
4 9.0 b.8 1100 340 6.5 17 24 28
5 9.0 hovt 2820 460 8.5 17 24 28
6 9.0 e 2260 500 7.0 16 24 28
7 9.5 .2 2280 500 17 16 24 28
8 9.5 .2 b300 500 &0 16 24 26
° 9.5 b.2 a.3 | b320 480 130 16 24 26
10| 10 v.1 1340 440 130 16 24 24
nl| 1o b.1 360 380 120 17 24 24
12 9.5 b.1 2.6.|b360 300 80 18 26 22
13 9.5 b.l b.3'| b360 240 38 15 30 23
14 9.6 bl.3 [ D360 240 20 16 32 23
15 9.6 b1l.3 proB40 240 9.5 17 34 21
1./ 5.8 bl.3 | 340 220 3.0 24 34 19
17 o bl.3 | 320 200 .4 30 34 20
ig Bo bl.1 | 320 190 o 30 34 18

aeo . bl.5 | 340 190 o 26 34 20

20 . b1.3 | 460 220 o 20 32 21
21 8.9 ¥ !

8.l bl.3 | 900 240 o 16 30 14

22 g-g b1.1 {1,000 260 .2 15 30 19
25 53 o 950 280 1.3 14 28 7.7
24 a5 b.3 | 850 280 2.4 14 26 17
25 . b.5 | 750 . | 220 3.8 13 24 27
26| 11 “b.5 | 650 130 4.8 13 26
271 pect b.5 | 550 95 13 13 30
28| pe.o b.5 | 480 38 17 14 30 [»*a25
29| pbe-9 b.4 | 400 3.4 20 24 30
30 L4 . b.4 | 320 2.4 | 22 24 30
31 . b.5 - 16 - 24 30 -

Seccnd- Runcff in

Month foct-days Maximum Minimum Mean acre-feet

OGHODBT. . .ottt iietit it 267.1 10 5.5 8.62 530
13.6 5.6 | - .1 +65 39

0 o [ [ o

1,561.8 25 o 4.28 3,100

o o 0 [ o

o o o ° o

18.6 1.3 [ .60 37

12,245.5 | 1,000 .6 408 24,290

7,624.8 2.4 252 15,520

770.4 130 o 25.7 1,530

570 30 13 18.4 1,130

868 34 24 28.0 1,720

698.7 30 7.7 23,3 1,390

Wator YOar 1941-42 ...................... 25,282.7 | 1,000 0 63.0 46,190

# Winter discharge measurement made on this

daye.

a No gage-nelght record; discmrge estimated.

b Stage-discharge relation affected by ice.

Time basis: Centrel standerd time prior to £ a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standerd time, subtract 1 hour,



RED RIVER OF THE NORTH BASIN

Wintering River near Karlsruhe, N, Dak.

91

Location.- Water-stage recorder and concrete control, lat. 48°10', long, 100°32', on

TIne between secs. 10 and 11, T. 154 N., R. 77 W.,

bridege, 4 miles upstream from mouth, and 7 miles northeast of Karlsruhe.

Drainage area.- 675 square miles.

Records avallable.- March 1937 to September 1942 (no winter records).

80 feet upstream from highway

i Extremes.- Maximum daily discharge during year, 116 second-feet Apr. 14; maximum gage

ReTght

, 5.89 feet Apr. 5, affected by ice; probably no flow at times during winter.

1937-42: Maximum discharge, that of Apr. 14, 1942; maximum gage height, 7.0l
feet Mar., 25~27, 1939, from floodmark, affected by ice; no flow at times in each

year,

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

Rating table, water year 1941-42 except periods of 1ce effect and

backwater from aquatic vegetation (gage hel,
charge, in second-feet
3.0 1

t, in feet, and dis=-

2.6 0.0 6 4.4 67
2.6 -6 3.2 32 4.8 85
2.7 24 3.4 40 5.4 119
2.8 b4 3.7 46
2.9 9.6 4,0 54 -
Discharge, in second-feet, water year Octcber 1941 to September 1942
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4.4 5o - #00,5 31 13 c4.Q c3e.6 5.8
21 - 4.7 5.4 - bio 35 14 4.1 63.0 4.7
3 4.7 5.1 - b20 38 13 4.4 c2.4 4.4
4 4.7 5.1 - big 32 12 3.8 c3.6 4.4
5 4.7 6.5 . - bis 28 12 3.5 3.6 4.4
6 5.8 5.4 ~ | w015, 33| 12 2,9 2.9 3.8
7 8.2 5.4 - bie 7 11 3.2 3.2 3.5
8 9.1 5.4 - bis 20 10 3.5 3.8 3.2
9 8.2 4.7 ~ | #b22 18 9.1 2.7 2.9 2.9
10 6.9 5.4 - b26 15 8.2 2.4 3.2 2.7
11 5.8 4.7 - b32 14 7.7 2.4 2.9 2.4
12 5.4 6.1 - 40 12 7.3 2.2 2.4 2.2
13 5.4 - - b95 12 6.9 1.7 2.4 2.4
14 5.4 - - 116 11 846 2.0 3.2 2.7
15 5.1 - ~ 96 12 . Be8 2.0 3.8 2.7
16 5.1 - ~ 82 16 5.8 c2.2 3.8 2.9
17 5.8 - -~ 71 16 5.1 c4.8 3.8 3.2
18 5.8 - - €5 is 4.4 c6.0 3.8 2.9
19| 6.1 - - 107 20 4.1 c7.5 3.5 3.2
20 8.5 - - ed 18 4.1 8,0 3.2 2.9
21 6.1 - . - 67 18 4.4 27 8.1 2.9
22 5.8 - - 56 7 5.0 cd.4 6.9 3.2
23 6.1 - b0.2 50 15 c4.0 3.6 4.7 ©3.2
24 5.8 - b.2 46 14 3.8 c4.8 3.8 c3.2
25 5.8 - b. 44 13 cded c3,8 345 c3.2
26 5.8 - . 45 12 ¢B.0 c2.,6 3.5 e3.2
27 5.8 - bel 41 12 c4.8 3.8 3¢5 8.2
28 5.4 - bl 37 14 e5.5 c3.2 3.5 ©3.4
29 b.4 - b.l 38 14 c6.0 c2.6 3.2 c3.2
30 5.4 - b.l 30 13 c5e45 c346 5.8 c8.2
31 5.1 - . - 13 - 3.6 6,1 -
Seccnd- Runoff in
Mcnth foot—days Maximum Minimum Mean acre-feet
October................ciiiiiiiiiiaiiin, 5.82 358
November i-12 .. 5.38 128
December. . ... it - -
Calendar yeaYr et SN - - - - -
January. - -
13 2.4
47.4 2,820
18.7 1,160
7435 437
3462 223
3,72 | 229
3.31 197
Water year = ......... . .iiiiiielen. - - - - -

# Winter discherge Mmeasurement made on this day.
b Stage~discharge relation affected by ice.
¢ Backwater from aquatic vegetation.

Time bagls: Central standard time prior to 2 a.m., Peb. 9, 1942; central war t
To conver r time to standard time, subtract 1 hour. -

Wr.
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RAINY RIVER BASIN

Basswoed River near Winton, Minn.

(International gaging station)

Location,.- Water-stage recorder, lat, 48°05', lo:
-3, 00 Jackfish Bay of Basswood Lake, used to
48°06', long, 91°39', in sec. 19, T. 65 N., R. 10

miles northeast of Winton).

Ugus 0 December 1830 1n reports of Corps of Engineers
June 1924 (gage heights only) In files of office of Corps of Bn

Duluth,

Datum of g

. 91°39t, in sec. 30, T. 65 N,, R. 10
etermine discharge at outlet (lat,
W., on International boundary 18

e 1s 1,299.80 feet above mean sea level,
Dralnage area.- 1,740 square miles, revised {above outlet of Basswood Lake).
Records avallable,- January 1931 to September 1942 in reports of @eological Survey.

U, 8. Army. March to
gineers, U. 8. Army, -

Average discharge.- 11 years (1931-42), 1,115 second-feet.
Extremes .- F[a_x’.x[mm discharge during year, 4,840 second-feet May 25 (gage helight, 2.85

Teet); minimum, 338 second-feet Sept. 30 (gage height, -0.36 foot
1931-42: Maximum discharge, 7,950 second-feet about May 15,

1638 (gage helght,

4.38 feet, from high-water marks), from rating curve extended above 6,000 second-feet;
minimm 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,
' Cooperation.- This station Is one of the international
“‘gﬁ’[‘b‘e‘d‘states under agreement with Canada.

gaging statlons maintained by the

.

Rating table, water year 1941-42 (gage helght, in feet, and discharge, -

second~feet)
-0.4 320 0.6 1,050
-.2 418 .8 1,260
0.0 540 1.0 1,490
2 6386 1.3 1,880
g .4 856 1.6 2,350

1.9
2.2
245
2.9

2,850
3,380
3,940
4,740

Discharge, in second-feet, water year October 1941 to Segtenber 1942

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2,850 2,030 1,070 894 678 514 s521| 1,330| 3,840] 1,480 821 610
2 2,940| 1,960 .+ 070 594 878 508 521| 1,650{ 3,750} 1,440 812 6L0
3 2,940} 1,880| 1,070 875 87 502 534] 1,960] 3,560f{ 1,410 794 596
4 2,940| 1,890} 1,070 876 671 614 5471 2,190} 3,290 1,360 786 582
s| 3, 1,820| 1,080 865 871 508 61| 2,430 3,200 1,330 794 582
6 3,110{ 1,750{ 1,090 856 671 508 568 2,600( 3,020| 1,260 803 568
T 3,200{ 1,870{ 1,080 856 863 527 568 2,760 2,940| 1,200 803 561
8 5,380 1,610{ 1,080 856 863 527 668 2,940| 2,850} 1,170 794 547
9| 3,380 1,570 1,080 856 656 514 s6s| 3,020| 2,760 1,140 777 534

10 3,470 1,5630{ 1,070 866 648 508 668 3,200| 2,680 1,120 768 521

1) 3,470 1,500| 1,070 847 840 502 66s| 3,200 » 1,110 735 508

3,560 1,480| 1,070 s38| 633 502 575 ,380| 2,510| 1,100 719 502

13 3,560 1,450 1,080 812 625 502 582| 3,560| 2,350{ 1,080 702 489

14 3,660| 11,430| 1,060 803 618 502 689| 3,940{ 2,270( 1,050 686 482

15| 3,470| 1,3%0| 1,050 803 618 502 610| 4,040| 2,180[ 1,030 663 464

16 3,470 1,370 1,040 S03 603 502 618 4,140 2,110 1,010 656 447

17 » 1,330 . 786 596 502 640 4,240( 2,050| 1,000 648 435

18| 3,290] 1,290 1,020 77 589 502 656| 4,340] 2,030 1,000 633 441

19 3,200; 1,250{ -1,000 760 582 495 671 4,440]| 1,960 290 618 424

20 3,110 1,230 990 735 8§75 495 6868| 4,540{ 1,960 290 610 418

21 3,020 1,190 980 719 568 521 694 4,540 1,820 960 607 402

22 3,020 1,170 870 719 568 521 711 4,540| 1,750 931 582 397

23 2,940( 1,160 960 702 561 521 727 4,540 1,740 912 682 392

24 2,850| 1,140 260 694 554 514 762| 4,540( 1,700 912 575 392

25 2,760| 1,110 960 678 547 508 786| 4,640| 1,650 894 554 387

26| 2,680 1,120 922 663 534 508 s30| 4,540| 1,6l0 903 568 376

27! e,510| 1,100|. 912 648 537 508 gés| 4,540/ 1,570 875 561 361

28 2,450 1,100 203 640 521 527 894 | 4,440 1,5 856 554 357

29 2,270| 1,090 203 663 - 534 941 4,340| 1,520 838 561 348

30! 2,190 1,090 594 678 - se7| 1,130| 4,240 1,530 830 561 343

31 2,110 - 203 678 - 521 - 4,040 - S?O 6 -

Seoond— im Per square | Runoff in
Month foot~days Maximum Mo Mean mile inohes
94,080 3,560 2,110 3,036 1.74
42,710 2,030 1,000 1,424 .818
31,417 1,090 8 1,013 582
Calendar year 1941 ............ 182,930 4,640 346 1,323 t.760
640 778 447
521 612 352
495 5Ll «204
521 663 «384
1,330 3,643 2.09
1,520 2,344 1.35
830 1,065 .612
554 875 »388
343 469 «270 . «30
Water year1941-42 ............ 496,633 4,640 343 1,361 .752 10,62

t Computed on basis of revised figure for drainage ares.
Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.

-



RAINY RIVER BASIN

Namakan River at outlet of Lac la Croix, Ontario

(International gaging station)

Location.- Staff gage
=EE Rtthardson's sl

Drainage area.- 5,165 square miles,
Records available.- October 1934 to September 1942 in reports of Geological Survey.

eptember 1938 in re
ment of Mines and Resources, Canada.

lat. 48°24', long., 92°11' at C
and), 2% miles west of outlet o
at mean sea level (United States and Canada Bounaary Survey bench

93

bell's camp (previously known

Average discharge.- 20 years (1922-42), 3,042 second-feet.
Extremes,- Maximm daily discharge during yearé,?ll,aoo second-feet Oct. 12-18; minimum

8
1981-42:

Remarks,.- Records fair,

1,790 second-feet Mar. 27

, 28, Aug.
< Maximm discharge obse
height, 1,190.35 feet); minimm dal

1y discha
March, April 1924 (gage height, 1,181,50 feet).

Gage read once daily.

Cooperation.- This statlon 18 one of the international
der agreement with the United States.

Rating table, water year 1941-42 (gage height, in feet, and discharge,

in secong-feet)

, 8ept, 29
rved, 18,500 second-feet May 12-17
e, 535 second-feet at ti

3

f Lac la Croix.

mes

Datum of gage 18
mark).

ports of Dominion Water and Power Bureau, Depart-

1938 (gage

in February,

gaging stations maintained by

1,182,9 1,710 1,184,280 5,440 ° 1,186.00 6,980
1,183.10 1,940 1,184.60 4,100 1,186,650 8,130 .
,183. 2,310 ,186.00 4,830 1,187.00 9,310
1,183.80 2,850 1,185.60 5,860 1,188.00 11,900
Discharge, in second-feet, water year Ootober 1941 to September 1942
Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 0,410 4,870| s,310| - 2,630| 2,020/ 1,840| 2,810| 10,100} 5,690| 3,660| 2,080
3] 10,100 9,170] 4,770| 3.310| e.630) 2,020| 1,900] 3,000) “9,990| b,480| 3,470 2,140
3| 10,200 9,000 4,680| 3,240| 2,470} 2,020 1,800} 3,300| 9,990] §,380| 3,390 2,210
4} 10,400| 8,810 4,500| 3,240/ 2,470i 2,020/ 1,900} 3,860/ 9,360{ b,270| 3,310 2,210
5{ 10,500| 8,710| 4,800 ,160| 2,470{ &,020| 1,900} 3,960| 9,860| 5,170| 3,240| 2,210
6! 10,700 s,410| 4,500/ 3,160! 2,470{ 2,020 1,900} 4,170]| 8,740| 5,070] 3,160! 2,210
7| 11,100 s,220{ 4,410| 3,090 e, 2,020 1,900] 4,460| 9,610] 4,970| 3, , 21
8{ 11,300 ,990° 4,410{ 3,000{ 2,400( 1,960 1,900( 4,720 9,410| 4,870| 3,020( 8,210
9| 11,%00{ 7,790| 4,320 3,020] 2,400 1,080| 1,900| 4,930| 9,240[ 4,770| 2,950| 2,140
10| 11,600 7,800 4,320| 3,020| e,400| 1,960| 1,900| 5,110( 9,120| 4,680 2,880| 2,140
114 11,700} 7,440{ 4,230f 2,950| 2,340| 1,%80| 1,900 &,440| 8,930 4¢,890| 2,810 2,140
12| 11,800{ 7,210 4,140{ 2,960| 2,340] 1,960| 1,900 5,630| 8,7l0| 4,500| 2,740 2,140
13| 11,800{ 6,930 4,140 2,950 ,340] 1,900| 1,960 ,900| 8,460| 4,410 2,870| 2,140
14| 11,800/ 6,800 4,050| 2,880| 2,340] 1,%00| 1,960{ 6,340| 8,260{ 4,320| 2,600 2,140
16| 11,800/ 6,680 4,050{ 2,880] 2,270! 1,900| 1,960{ 6,760| 7,990| 4,320| 2,630| 2,140
16 R 6,670 3,960, 2,880| 2,270! 1,900| 2,020} 7,070| 7,790! 4,230| 2,470| 2,080
17} 11,800| 6,450 3,960| 2,810/ 2,270 1,900| 2,020 ,490( 7,530| 4,230 2,400| 2,080
18] 11,800/ 6,300 3,8%0| 2,8l0| e2,270{ 1,900| 2,080 7,880| 7,330| 4,140 2,340{ 2,080
19| 11,7p0! 6,120 3,880 2,810/ 2,210/ 1,900/ 2,120] 8,280| 7,070| 4,l0| 2,870! 2,020
20 ,700| 8,010| 3,790 2,740| 2,210| 1,s40| 2,170| 8,690| 6,840 ,080 | 2,210 2,020
21| 11,500 5,900f 3,790| 2,740| g,210| 1,840[ 2,210 8,810| 6,680| 4,080 | 2,140] 2,020
22| 117400| 5,800 3,710| e,740| 2,140| 1)840| 2,210] 9,080| 6,670 3.9 2,080 | 1,960
23| 11,200{ &,690| 3,710| 2,870 2,140{ 1,840 ,260| 9,200| 86,4601 3,980| 2,020 1,980
24| 11,000 &,590| 3,850 2,870| 2,140| 1,840| 2,500) 9,540| 6,340 3,880 1,960 1,980
25( 10,800{ 5,480 ,630| 2,670| 2,080 1,840/ 2,380| 9,810 6,230] 3,880 1,900 1,900
26| 10,700{ &,380| 3,560| 2,8001 g£,080{ 1,840| 2,400 9,990| 6,120 3,790} 1,840} 1,900
27} 10,400 5,270 3,650 2,600 2,080| 1,790 »400| 9,990| 6,0l0| 3,790} 1,790} 1,840
28| 10,200 5,170 3,470 2,530 2,020{ 1,790| 2,400(10,100| &, 3,710 ,840| 1,8¢0
29| 10,000| 5,070| 3,470 2,530 - 1,840| 2,470( 10,100| 5,800 ( 8,710! 1,900} 1,790
30| e,810| 4,970] .3,390] 2,530 - 1,840 ,6800 10,100 5,890 | 3,630 1,960} 1,790
31| 9,610 - 390 ,530 - 1,840 - | 10,100 - ) 2,020 -
Second- Per square | Runoff in
Month footodays | Maximunm | Minimum Mean vt o Trohes
341,410 11,800 9,610 11,000 2,13 2.46
205,990 9,410 4,970 6,870 1.33 1.48
124,740 ,870 3,390 4,020 . .90
11,800 926 4,390 .85 11.52
3,310 2,550 2,870 .56 +65
2,530 2,020 300 «45 47
2,020 1,790 1,910 .87 .43
2, 1,840 2,090 .40 .45
10,100 2,810 8,980 1,35 1.56
10,100 5,6 7,920 1.68 1.7
» 5! 3, 4,590 -85 .98
3,560 1,790 2,530 .49 87
2,210 1,790 2,080 .40 «45
Water year 1041-42 ............ 1,677,950 11,800 1,790 4,600 .89 12,11
Central standerd time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.

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



Location.—- Water-stage recorder, lat.

RAINY RIVER BASIN

Rainy River at Manitou Rapids, Minn.

(International gaglng station)

48°38'04",

1o

93°64'47",

in sec. 36, T. 160 N.,

., at Manitou Rapids, 3% miles east of Manitou post ornce and 4 miles west of

Indus .

Records avallable.- October 1932 to September 1934 at site 7 miles downstream, published
ver near Birchdale, and October 1934 to September 1942 in reports of Geolog-

as ny
ical Survey.

October 1911 to October 1924 (gage helghts only) and June 1828 to Decem-

ber 1930, at site near Birchdale, in reports of Corps of Engineers, U. 5. Army.

Extremes -

eet); minimum, 7,510 second-feet July 20’ (gage height, 4.09 f

1053-42:

feet); minimum daily, 2,200 second—teet (regulated) Jan. 18, 19, Feb. 1

Maximon discharge during year, 49,000 second-feet Oct. 10)(gage height, 16.38
Meximum discharge, 65,400 second-feet May 8, 1938 (gage heighst;, 19.80

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

partly regulated by power plant at Fort Frances and by Rainy,.

lakes.

Cooperation.-
Eﬂ[fea St

table, water year 1941-42, except period of ice effect
age height, Iin feet, and discharge, in second-feet)

Hamaka.n, and many smaller

This station is one of the international gaging statlons maintained by the
ates under agreement with Canada.

Rat. 1:1?5

4.0 7,310 10.0 23,200
5.0 9,400 12,0 29,880
' 8.0 11,750 14.0 38,280
7.0 14,400 16.0 47,180
6.0 17,200 17.0 51,780
Discharge, in second-feet, water year October 1941 to September 1942
Day] Oct. Nov. Dec. Jl?n. Feb. Mar. Apr. May June July Aug. Sept.
1] 41,800 37,400 15,500( 12,000{ 10,000( 9,000} 10,300 11,800 12,600 | 10,800 | 11,6500 | 34,000
2| 41,400| 37,000| 15,000 11,000{ 10,000 9,000 10,300{ 14,400] 13,000| 12,000 | 11,300 | 36,100
3| 41,400| 36,500 12,800/ 11,000{ 11,000 9,500 10,800| 15,100} 13,000 | 11,800 » 6 34,400
4| 43,800| 36,500 12,300{ 11,000{ 11,000\ 9,500{ 11,800{ 20,200} 13,000 | 13,300 10,500} 31,500
6| 41,800( 38,100| 13,300( 11,000/ 11,000{ 10,000f 12,000 21,400| 13,000 12,500 11,300 | 26,600
6| 41,800| 35,700 14,400, 12,000/ 11,000/ 9,500/ 12,300/ 22,000| 13,300 13,600| 13,300 23,500
7| 42,700| 35,200 14,700/ 12,000 11,000 9,000/ 12,500| 19,900{ 15,000| 13,000} 15,800 | 21,700
8| 44,900( 34,400 13,800{ 12,000/ 11,000 9,000| 12,500| 17,800| 15,000 ,000| 17,200 24,100
9| 47,200( 33,10Q| 15,000 12,000 10,000( 9,500/ 11,800| 17,200| 186,500 11,500} 16,800 ,
10! 48,600| 31,900| 16,000/ 12,000 10,000| 10,000| 11,300} 15,800 14,100| 11,300| 16,100 | 24,400
11| 48,600 29,900 17,000/ 11,000/ 11,000 9,500/ 11,000 14,400| 13,000 11,300| 15,200| 22,900
12| 47,600| 29,500 18,000/ 11,000, 11,000{ 9,500/ 10,800} 14,700 13,000 10,300} 14,400{ 21,700
13| 46,700 31,100{ 19,000/ 12,000/ 11,000, 9,500/ 10,800} 14,100| 12,500| 8,960]| 13,800| 19,000
14| 45,300} 31,900 19,000/ 11,000 10,000/ 9,000| 10,800f 14,100{ 11,000| 10,100/ 13,600 17,500
15| 44,400| 31,500 18,000/ 11,000| #10,000| 9,000( 10,800| 13,800| 9,840| 10,800 13,600| 16,600
16| 43,600 31,100] 19,000 11,000, ¢,500| 8,500{ 10,500] 14,100| 11,300 10,800( 13,800| 14,400
17§ 42,700| 30,700 19,000| 11,000, 9,000, 8,000{ 10,500| 15,200 11,800| 10,600| 12,500| 13,000
18{ 42,700( 29,500 19,000/ 11,000, 10,000/ 8,000/ 10,800| 15,800( 12,000| 10,500 13,600( 12,800
19| 41,800| 27,000{ 19,000 11,000, 11,000{ 7,710/ 10,500| 17,500 13,600 8,960( 13,600] 12,800
20| 41,e00| 23,500| 17,000| 11,000 11,000{ 7,710| 10,800| 18,400 15,800 7,710( 13,000} 12,500
21| 41,400| 21,400| 15,000 11,000 11,000 7,710| 10,800| 18,700} 15,800| 8,330/ 12,500} 12,500
40,900| 18,700| 15,000, 12,000/ 10,000 8,120 10,300/ 17,500{ 15,200/ 8,260{ 11,300} 12,500
23| 40,900/ 16,100| 17,000, 12,000/ 10,000 #8,750| 10,300| 16,400{ 13,800| 8,960| 10,100{ 11,800
24| 40,500/ 15,500| 17,000, 12,000{ 10,000/ 8,540 10,300{ 15,200| 11,300( 8,980; 9,180} 11,
25| 40,500| 11,800| 14,000 12,000 10,000 8,120/ 10,300{ 13,000/ 10,300} 8,750| 10,300} 11,300
26| 39,600| 11,800{ 12;000 12,000 9,500 8,540| 9,840| 14,100{ 11,300| &,120{ 11,300| 11,300
27| 39,200| 11,800/ 13,000| 11,000 9,500| 9,400, 9,840 14,100{ 11,500/ 8,120 11,800| 10,800~
28 38,700| 12,300| 13,000 11,000 9,500 9,620 10,500 13,600( 11,300| 10,100( 12,000| 10,500
29| 38,300| 15,000 13,000| 11,000 - 9,620/ 10,800| 13,800| 9,040 10,600 12,800 11,300
30 ;300| 15,800 13,000 11,000 - 5,620| 11,300| 13,800/ 10,100| 11,000| 14,700; 11,000
31| 37,800 - 13,000 11,000 - 1.0, 300 - 13,600 - . 11,300} 24,400 -
Second- Per squsre | Runoff in
Month foot-days Maximum Minimum Mean mils inches
1,314,700 48, 600 37,800 42,410
799, 700 11,800 26, 660
481, 600 12,000 15,540
Calendar year 1941 5,804,790 2,200 186,900
January . . 353,000 12,000 11,000 11,390
289, 000 11,000 9,500 10, 320
278,760 10,300 7,710 8,992
326,980 12,500 9,840 10,
494, 300 22,000 11,800 15, 950
381,680 15,800 ,840 12,720
326,230 13,800 7,710 , 62
410,700 24,400 9,180 13,260
560, 300 36,100 10, 500 18, 680
Water year 1941-42 ............ 6,016, 950 48,600 7,710 18,480

# Winter discharge measurement made on this day.
Note,- Stage-discharge relation affected by ice Dec. 9 to Mar. 18.

Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.

basis:

’



Location.~ Lat. 47°
of Winton.

561,

RAINY RIVER BASIN

Kawishiwi River near Winton, Minn.

long. 91°46°,

Drainage area.- 1,300 square miles.
Records avajlable.~ J‘fSZ,g 1905 to June 1907, October 1912 to September 1919, September
1923 o Septeémber

ep

Average discharge .-

in lot 3, sec. 20, T. 63 N., R. 11 W.

95

at power
plant of Minnesota Power & Light Co., Jjust upstream from Fall Lake and 2% miles east

25 years (1913-19, 1923-42), 809 second-feet (unadjusted).

Extremes.- Maximm dally discharge during year, 4,320 second-feet (regulated) May 27;
minimm dally, 22 second-feet (regulated) Mar.
1905~7, 1912-19, 1923-42: Maximum dally dlscharge, 8,010 second-feet May 8, 1938;

ne flow at times.

Remarks.- Records good except those above 950 second-feet, which are fair.
Tely regulated by reservolrs.

Flow 1s en-

Cooperation.- Records collected by Minnesota Power & Light Co., under general supervision
[ o0logical Survey, in connection with a Federal Power Commission project.

Discharge, in second-feet, water year October 1941 to September 1942

Dayf _Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,780 799 801 460 404 22 250 1,690 1,990 731 764 561
2 1,600 631 835 450 371 282 274 2,600 1,800 764 526 519
3 1,500 831 s02 667 469 254 307 2,920 1,410 699 547 423
4 1,590 681 770 635 316 286 339 2,820 1,080 319 635 399
3 1,620 646 828 619 381 253 196 3,310 1,120 323 619 33¢
6 1,650 710 718 635 469 221 321 3,280 1,130 683 666 125
T 2,000 646 796 731 369 350 307 | 3,430 1,280 638 559 246
8 2,230 790 97 590 207 69 339 | 3,590 1,270 604 527 302
9 2,190 764 704 537 238 217 340 3,630 1,300 667 297 367
10 2,240 e35 760 482 288 253 339 3,690 1,360 615 370 313
11 2,260 895 699 1e6 310 348 334| 3,650 1,240 680 690 278
12 2,220 863 764 562 367 391 194 3,590 1,270 439 532 311
13 2,240 028 684 586 316 323 345 3,770 1,240 467 466 149
“l4 2,280 37 687 505 279 231 404 3, 650 1,240 551 495 218
16 2,220 549 703 569 189 . 97 468 3,970 1,230 648 5§01 343
16 2,210 451 582 485 218 249 623 5,880 1,060 583 214 311
17 2,040 624 539 316 278 213 476 3,940} 1,020 877 484 246
18 1,920 812 619 290 333 244 542 3,940 960 615 604 343
19 1,880 527 672 499 399 244 387 4,040 1,090 360 540
20 1,860 647 639 563 310 242 484 4,180§ 1,120 532 574 149
21 1,700 769 501 533 278 311 730] 4,300] 1,090 648 540 251
22 1,630 795 680 369 72 98 932 4,230 1,080 631 540 222
23 1,490 688 731 359 121 226 964 4,120 660 169 304
24 1,310 . 796 628 366 319 273 1,030 4,210 863 538 331 293
25 1,020 764 451 207 190 265| 1,020 4,040 631 582 367 206
26 1,060 734 648 468 287 275 1,090} 3,920 863 296 464 206
27 960 775 667 469 254 290 1,090 4,320 631 564 367 162
28 1,020 766 731 501 254 290 1,120 3,030 799 656 399 178
29 918 733 632 566 - 99 1,190 3,060 895 527 460 206
30 875 796 778 501 - 266 1,520 2,430 776 688 164 271
31 863 - 639 469 - 382 - 2,260 - 602 514 -
Ad justed for changse
Month Observed Change in in i’-eaervoir contents
Second- - (mean Per squarefRunoff in
foot-daye/| Meximum |Minimun| Mean | o.0n3 reet)4 Mean mile inches
October................ 52,376 2,280 863 1,590 +34 1,724 1.33
November . 22,214 928 451 740 -35 706 542
Deosmber............... 21,479 835 451 693 ~283 410 315
Calendar year 1941 ..| 362,104| 6,030 57| se2| Q1) Tes1| T Lwss
January. . 15,108|  wsi|  18e| 40| -3B8] 1e2 125
February 8,465 469 121 302 -116 186 .143
MNaroh. .. 7, 564 391 22 244 = +8 252 .194
April. 17,955 1,520 194 598 +497| 1,005 .842
May. .. 109, 390 4,320 1,690| 3,529 +48 | 3,677 2.75
June. . 54,146 1,990 776 1,138 +185| 1,323 1.02
July.. 17,907 764 296 578 -253 526 -250
August. . . 14,825 764 164 478 -280 188 .145
September.............. 8,511 551 125 284 -49 235 .181
Water year 1041-42 ..| 330,030| 4,320 22 904 -50 854 .657 |, 8.91

1 Change in contents of Garden, Farm, Little Parm, White Iron, Birch, Little Gabbro, Bald Eagle,

and Camp Six Lakes.

Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942;

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

central war time thereafter.
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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 feet downstream from dam at outlet of Lake Vermilion, 4 miles upstream from Twomile
Creek, which enters from west, and 18 miles across Lake Vermilion from Tower.

Drainage area.- 483 square miles (revised).

Records available.- May 1911 to September 1917, June 1928 to September 1942.

Averape discharge.- 20 years (1911-17, 1928-42), 279 second-feet.

Extremes.- Maximum discharge during year, 1,020 second-feet May 25 {gage height, 2.80

8et); minimm, 76 second-feet Sept. 27 (gage height, 0.44 foot):
1911-17, 1928-42: 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 table, water year 1941-42 (gage height, in fest,
and discharge, 1in second-feet)
(Shifting-control method used Sept. 7-30)

0.6 100 1.6 353

70118 1.8 429

N .5 138 2.0 621
.8 180 2.2 629

1.0 184 2.4 747

1.2 236 2.6 873

1.4 290 2.8 1,018

Discharge, in second-feet, water year Ootober 1941 to. September 1942

Day] oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 371 483 314 222 170 132 140 469 798 480 284 186
2 378 478 311 219 167 128 138 521 754 460 251 172
3 389 460 308 217 166 128 142 573 778 451 246 174
4 401 469 305 214). 165 130 145 635 802 442 248 167
5 401 464 302 212 162 130 147 681 821 421 264 167
6 433 455 308 206 160 130 149 711 814 397 257 167
7 464 421 302 204 158 138 163 736 796 385 261 162
8 526 417 296 202 168 138 158 736 790 386 243 160
9 1 425 296 196 156 136 165 747 778 382 232 153
10 547 417 293 194 158 136 170 769 71 367 230 158
11 590 413 284 194 156 136 177 771 747 360 227 149
595 421 282 194 153 136 Jse 759 711 367 227 142
13 807 401 282 194 153 134 192 771 699 343 226 142
14 807 413 ° 279 188 1563 132 199 828 693 343 219 142
15 596 378 273 179 153 130 214 908 687 340 199 138 .
16 846 401 270 177 161 130 226 873 870 340 194 138
17 623 385 270 174 151 128 236 908 862 360 194 130
18 601 385 265 176 151 128 246 942 641 357 194 130
19 618 371 269 167 147 128 254 942 618 353 184 126
20 618 357 259 167 145 130 262 979 612 363 | . 182 128
21 607 367 257 166 145 138 273 979 573 350 177 124
22 596 343 261 162 142 138 206 979 542 340 163 122
573 353 251 160 138 136 302 942 531 330 149 124
24 563 350 248 160 138 134 299 979 526 333 166 116
25 568 343 246 158 136 134 308 942 526 327 149 124
26 537 333 243 166 132 134 317 908 502 302 158 118
27 507 330 238 151 132 136 327 942 492 293 163 13
28 516 323 236 151 130 142 320 908 516 287 62|, 116
29 526 317 235 158 - 142 323 864 602 282 162 114
30 497 317 230 170 - 140 413 847 473 2s7 170 113
31 497 - 226 170 - 140 - 828 - 279 170 -
Seoond- Per square | Runoff in
Month foot-days Maximum Minimum Mean mile inohes
18,527 646 - 371 633 1.10 1.27
11,787 483 317 395 .814 .91
8,417 314 226 272 .563 .68
T 3s0.486|  1.1s0| " “doa| " Tser|  t.mee | +10.0s
5,649 222 151 182 377 .43
, 225 170 130 161 .313 .33
4,162 142 128 134 .27 .32
6,871 413 138 229 .474 .
25,355 979 469 818 1.69 1.95
19,843 821 473 661 1.37 1.58
11,0866 460 279 357 2739 .85
August. ... 6, 300 284 149 203 . 420 .49
September .. .. 4,213 186 113 140 . 291 32
Water year 1941-42 ,.......... . 124,395 979 113 341 .706 9.58

+ Computed on basis of revised figure for drainage area.
Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Little Fork River at Little Fork, Minn.

97

Location.- Water-stage retorder, lat. 48°24', long. 93°34', in MMi sec. 9, T. 68 N., R.
25 W., 100 feet downstream from bridge on State Highway 65 at town of Little Fork and
14 miles upstream from Beaver Creek.

Drainage area.~ 1,730 square miles (revised). {

Hecor%s avallable.~ June 1909 to September 1917, June 1928 to September 1942.

Average discharpge.- 20 years (1911-17, 1928-42), 838 second-feet..

Extrames.- Yaximum discharge durlng year, 7,360 second~feet May 4 (gage height, 19.78
Teet); minimm daily, 55 second-feet Jan. 10-16; minimm gage height, 5.56 feet Aug. 5.

1989-17, 1928-42

* Maximm discharge observed, 19,300 second-feet Apr. 18, 1916

(gage height, 37 feet, affected by backwater); minimm observed, 21 second-feet Aug. 26,

7, 1936,

Remarks.- Records good except those for periods of ice effect, which are falr.
partly remulated by several small lakes above station.
Discharge, in second-feet, water year Ootober 1941 to September 1942

Flow

Dayl Oot. Nov. Dec. Jan. Feb. Mar. Apr. May _June July Aug. Sept.
1 2,200] 1,100 420 100 [-1:3 7% 1,000 2,670 1,210f 1,170 262 | 3,000
2| 2,000| 17100 400 g0 65 80} 1,300 5, 200 1,210{ 1,050 230 | 2,600
3 2,000/ 1,000 380 86 76 e0 1,900 7,040} 1,130 910 208 | 2,200
4| 2,000| 1,000 360 80 75 so| 2,400 7,280} 1,090 798 184 | 1,800
5 2,000 950 380 75 80 s0| 2,800 6,720 1,010 710 236 1,500
6 2,000 960 360 70 75 80 2,800 6,580 950 642 562 | 1,200
7| 2,400 950 340 65 75 80| 2,600 4,880 1,050 562 1,770 1,080
8| 3,400 850 320 60 76 eo| 2,400 3,940 1,370 500 | 2,050| 1,170
9 4,600 760 300 60 80 e0 | 2,000 3,190 1,490 442 | 1,890 1,

10| 4,600 700 280 586 85 so| 1,900 2,700{ 1,370 401 1,650 890

11 4,200 #6560 280 55 es 80 | #1,600 2,300 1,210 3741 1,370 745

12 3,600 600 2280 56 85 80| 1,400 2,010 1,010 3301 1,050 642

13 3,200 750 280 55 s0 85 1,30Q 1,810 an 300 780 646

14| 2,800 750 280 58 #80 86 1,2 1,85GQ 745 275 676 500

15 2,400 700 280 86 o0 86 1,260 2,750 659 257 780 470

16 2,200 700 260 #55 80 85 1,370 3,880 593 237 8562 442

17§ 2,000 700 240 60 75 es! 1, 4,000 562 2365. 834 414

18 1,900 700 220 60 75 90 | #1,66Q 3,780 577 230 745 368

19 1,800 760 200 60 70 90 1,610 3,720 609 388 626 374

20 1,700 700 190 65 70 95 1,530 3,610 593 470 546 574

21 1,700 660 170 65 70 90| 1,410 3,290 577 388 470 361

22 1,600 560 160 '63 70 100 | 1,330 2,940 S62 374 401 361

23 1,600 550 150 76 #100 | 1,290 2,670 515 374 348 401

24 1,600 500 150 70 75 110 1,250 2,210 486 327 312 486

25 1,500 550 140 70 786 130§ 1,210 1,970 456 304 283 593

26 1,400 550 130 70 75 240 1,210 1,890 428 304 5 626

27 1,400 600 130 70 80 850 | 1,210 1,730 401 381 350 642

28 1,300 550 120 65 7% 950 | 1,210 1,610 388 340 400 642

29 1,200 480 110 70 - 600 1,250 1,490 515 292 400 626

30 1,200 440(" 110 70 - 700 | 1,370 1,370 1,210 278 650 593

n 1,200 - 100 65 - 950 - 1,290 - 259 | 3,800 -

Seoond- Per square | Runoff in

Nonth foot-days Maximum Minisum Mean nile inches

68,700 4,600 1,200 2,216 1.28 1.48

- 21,770 1,100 440 726 « 420 .47

7,520 4 100 243 <140 .16
526,597 14,600 100 1,443 +.834 111.34
- 8,065 100 56 66.6 038 .04

2,126 85 65 75.9 . 044 .08

6,475 950 75 209 121 .14

48,28 2,800 1,000 1,609 «950 1.04

102,170 7,280 1,290 3,296 1.91 2.20

24,046 1,490 388 e28 - 479 63

13,882 1,170 230 448 . 259 .30
25, 289 5,800 184 816 472 .54

26,855 3,000 361 895 .517 .58

Water year 19041-42 ....,....... 349,977 7,280 55 958 -55¢4 7.53

# Winter discharge measurement made on thie day.
t Computed on basis cf revised f1 red.
Nots.- Stage-discharge relation affescted by ice Nov. 10 to

sis: Central standard time prior te¢ 2 a.m., Feb. 9,

re for drginage e

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

ment of concrete dam, a third of a mile south of town of Side Lake.

- Y4,
1642; central war time théreatter.

Sturgeon River at Side Lake, Minn. -
Location.- Staff gage, lat. 47°39', long, 93°01', in sec. 28, T. 60 N., R. 21 W., on abut-

Records avallable.- March 1938 to September 1942 (fra
¢ Maximum gage helght observed, 6.12 feet May 9, 10, 1938; minimm

rames .-

observed, 2.96 feet Mar. 27-29, 1938

entary) .

Remarks.~ Lake level artificlally regulated by type "C" dam (identificatlion mmber 16-3),

eleven 5-foot bays permitting a 6-foot control by stop logs.

top of concrete sill of dam.

Cooperation.- Gage readings prior to May 21 furnished by Minnesota Department of Conserva-
%I DIvision of Water Resources and Engineering.

on,

Gage height, in feet, 1941-42

Datum of gage is at

Oct. 26

Dec.

4.50
5 3.54
28 3.54

Jan, 15
Mar. 28

Apr. 23 _ 3.62

3.88
3.24

May 31 4.22 Aug. 31 3.94
June 30 4.16 8ept.30 3.76
July 31  4.12

Note.- Readings other than those shown sbove were made.
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Blg Fork River at Big Falls, Minn.

Location.- Water-stage recorder, lat. 48°12', long. 93°48', 1in sec. 35, T. 155 N., R. 25
., at vlllage of Big Falls, 700 feet downstream from falls and 0.3 mile downstrsam

from bridge on U. S. Highwa

1.
Drain%ge area.- 1,480 square mYles (revised).

ecords avallable.- August 1909 to December 1912, June 1928 to September 1942.

Average discharge.- 14 years (1928-42), 490 second-feet.
Extremes.- Maximm discharge during year, 3,260 second-feet, May 4
i'ee%i second-feet Dec. 31, Jan. 1.

3 minimm dally,

(gage nelght, 7.23

5!
909-12, 1928-42: Maximum discharge, 13,000 second-feet Apr. 26, 1937 (gage helght,
15.12 feet, from high-water mark); minimm, 7 second-feet (regulated) Aug. 7, 1939;
minimum daily, 14 second-feet (regulated) Jan. 10, 1940.
Remarks.- Records good except those for periods of 1ce effect, which are fair.
ated by power plant a quarter of a mlle upstrean.

Ral;in? tables, water year 1941-42, except periods of ice effect

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

Flow regu-

Oct., 1 to June 30 July 1 to Sept. 30
3.3 233 4.2 730 6.0 2,120 3.1 160 4.0 _ 630
3.4 27¢ 4.4 862 6.5 2,870 3.2 200 4.5 9260
3.6 377 4.7 1,070 7.2 3,260 3.4 296 5.0 1,330
3.8 4e7 5.0 1,290 3.6 396 5.6 1,745
4.0 605 5.5 1,690 3.8 510 5.9 2,090
Discharge, in seocond-feet, water ywar October 1941 to September 1942
Day} Qct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1,410 660 340 86 100 80} 1,700 1,770 802 | 2,040 286 1,700
2| 1,200 673 320 60 96 e0|{ 1,600] 2,760 e02 | 1,790 250 1,740
31 1,330 680 300 60 95 76| 1,800| 3,160 788 | 1,450 21e 1,740
4 1,410 680 280 70 100 60! 1,700| 3,260 743 | 1,170 184 1,6
5| 1,370 680 260 . 66 100 80| 1,570} 3,160 €98 960 222 1,200
) 1,330 873 260 70 100 90| 1,450 2,760 661 800 820 995
T 1,410 648 260 70 100 86 1,210 2,390 93¢ £66 996 e27
8 1,850 611 240 70 90 86 1,070| 2,030( 1,180 568 890 703
9 2,120 561 220 75 100 20 1,770 1,100 468 748 618
10 2,120 528 220 8C 110 90 #862 1; 570 260 412 642 552
1l 1,980 #481 200 80 110 20 828 1,410 a22 370 546 498
12 1,770 453 190 80 120 90 796 1,290 711 330 4162 450
13 1,870 611 180 80 #110 100 800 1,180 624 296 396 417
14 1,450 561 180 85 110 100 76501 1,410 545 260 406 396
15 1,330 516 170 €6 100 100 700 1,980 476 236 492 380
16 1,210 516 180 #90 100 100 698 2,260 420| ° 218 564 360
17 1,100 569 140 90 100 100 736 2,160 399 196 564 340
18 1,070 642 130 100 956 100 782| 2,120 409 209 510 340
19 1,000 120 100 95 100 7821 2,120 399 280 444 330
20 985 569 110 100 80 100 743 2,080 393 245 385 326
21 965 493 95 110 90 100 724} 1,9e0 382 27 535 325
22 230 480 85 110 86 100 730 1,850 362 209 290 340
23 930 440 80 110 86 100 730 1,650 326 196 266 365
24 896 440 75 110 85 %100 7301 1,4 307 188 2352 434
25 se2 440 70 110 80 120 73| 1,330 288 184 204 468
26 835 460 65 110 80 160 750 1,180 278 260 236 474
27 802 440 65 110 80 170 766| 1,100| 264 320| 340 486
28 769 400 65 110 80 360 822| 1,000 264 270 . 345 480
29 736 360 60 110 - 1,100 S 230 331 236 360 462
30 711 360 60 110 - 1,800{ 1,100 828 1,210 252 486 456
31 69¢ - 56 100 - 1,700 - 808 - 280 1,140 -
7
Second- Per square | Runoff in
Month foot-days Maximum Minimum Meoan Py inches
€98 1,233 0.845 0.97
360 & .372 .41
56 163 .112 13
66 895 «613 8.33
56 89.2 .061 07
e0 965.9 .066 07
75 24¢ -168 .19
698 990 «678 <76
808 1,832 1.2gB 1.45
264 591 . 46
ise 52{2) . ggg . gg
August .. . e 14,2456 le4 44 . .
Semtember ... lllll: SOROOOPRERION 2910 1740 25| et r 51
Water year 1941-42 ............ 226,714 3,260 585 €21 .425 5.78

# Winter dlscharge measurement madeson this da

Note.- Stage-discharge relation affected by
6 basis: Central stendard time prior to

e .
ice Nov. 22 to Apr. 4, Apr. 13-15.

2 a.m., Fed. 9, 1942; central war time thereafter.
To_ convert war time to standerd time, subtract 1 hour.
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Lakes in Rainy River Basin

Rainy Lake at Ranier, Minn.
(International gaging station)

Locatton.— staff gage, lat. 48°37', long. 93°21', in sec., 30, T. 71 N., R. 23 W., near

tchery at Ran er.

Records available.- January 1910 to September 1917 and October 1934 to September 1942 in
Teports of geological Survey. August 191) to September 1959 1in reports of Dominion
“Water and Power Bureau, Department of Mines and Resources, Canada

Extremes,.- 1910-17, 1934-42: Maximum elevation observed ilz 51 feet June &, 1916;

T Tmum observed, 1,101.26 feet, Apr. 17, 1623, Apr. é 1930.

Cooperation.- Records furnished by Dominion 'Water and Power Bureau, Department of Mines
and Resources, Ottawa, Canada. This station 1s one of the international gaging sta-
tions maintained by Canada under agreement with the United States.

Elevation, in feet, 1941-42 -
Ocbe. 31 10.3L Jan. 31 8.13 Apr, 30 713 July 31 S.28
Nov. 30 S.76 Peb. 28 7.46 May 31 7.78 Aug. 31 S.39
Dec. 31 5.43 Mar. 31 7.02 June 30 8,21 Sept.30 7.88

Note.- Gage read daily; only month-end readings published. Add 1,100
feet to obtain elevatlon above mean sea level.
Pelican Lake at Orr, Minn.

Location.- Staff gage, lat. 48°02', long. 92°50', in sec. 13, T. 64 N., R. 20 W., on
coricrete dam and bridge at outlet, 1 mile south of Orr. Datum of gage ‘s 1,283,.93

feet above mean Sea level, ad ustment of 1912, -
Records available.- May 1938’ to Segtember 1942 (fra%menta
EXETemes .~ 3642 Maximm gage- eight observed 58 feet May 9, 1938; minimm

observed, 3.05 feet, Apr. 1, 1942
Remarks.- Lake level artificially regulated by concrete dam (indentlrication number 16-4)
nine 5-foot bays permitting a 5-foot control by stop logs. Datum of gage is at
top of concrete apron of dam.
Cooperation.- Gage readings furnished by Minmesota Department of Conservation, Division
ateT Resources and Engineering.

Gage height, in feet, 1941-42

Oct. 4 4.60 Dec. 4 3.95 Apr. 30 3.40 July 4 4.08 July 18 3.96
11  4.66 Jan. 22 5.25 May 20 3.90 5 3.77 Aug. 3 3.44
Nove 16 4.20 Apr. 1 3.06 June 12 3.90 12 3.96 Sept. 3 3.63

Kabetogama Lake near Ray, Minn.

Location.- Chain gage and staff gage, lat. 48°27', long. 93°03', in SE4SE{ sec. 2], T.
~» R. 21 W., at State forest ra.nger's stat{on, & 'miles northeast of Ray. Datum of
gage 1s 1,105.24 feet above mean sea level, adjustment of 1912.
Records available.— October 1933 to September 1942 (incomplete).
EXtremes.- 1933-42: Maximm water-surface elevation observed, 1,121.70 feet May 20,
1938; minimm observed, 1,106,77 feet Feb, 18, 1937.
Remarks.- Elevation of water—surtace controlled by dam (indentlfication number 16-6) at
e Falls at outlet of Namakan Lake,
Coog%ratlon.- Gage readings furnished by Mlnnesota Department of Conservation, Division

oTestry.
Elevation, in feet, 1941-42
oct. 31 19.54 Jan. 31 14.42 Apr. 30 12.48 July 31 18.70
Nov. 30 18.56 PFeb. 28 =al2.88 May 31 17.94 Aug. 31 18.40 -
Dec. 51 al6.58 Mar. 22 11.95 June 30 1S.44 Sept.30 17.74

a Interpolated.
Note.- Add 1,100 feet to obtain elevation above mean ses level. Elevations
other those shown sbove were obtained during period.

UPPER MISSISSIPPI RIVER BASIN
MISSISSIPPI RIVER MAIN STEM
Lake Itasca at Lake Itasca, Minn.

Location.- Staff gage, lat. 47°14', long., 95°12', in sec. 2, T. 143 N,, R. 36 W., on east
shore of Lake Itasca, an elghth of a mlle above autlet and an eighth of a mile from
Lake Itasca post office. Datum of gage is 1,465,28 feet above mean sea level, datum
of 1929; gage readings have been reduced to elevations above mean sea level.

Records avallable.- May 1933 to September 1942 (fragmentary).

EXEremes.- 1033-22: Maximum water-surface elevation observed, 1,467.73 feet June 6, 1942;
Winlmum observed, 1,464.95 feet Nov. 7, 1936, present datum.

Remarks.- Elevation ot’ lake regulated by ioose rock dam at outlet and by lakes above.

Too ﬁﬂuu. Gage-height record furnished by Minnesota Department of Conservation,

- B?vis!on of Parks.

Elevation, in feet, 1941-42

Nov. 1 66.79 I Apr. 30 67.51 I June 30  67.28 Aug. 31 €7.58

Apr. 156 67.29 May 11 67.42 July 31 67.03 Sept.21 67.36

ﬁog.- Add 1,400 feet to obtain elevation above mean sea level. Elevations
other those shown above were obtained during year. -




100 MISSISSIPPI RIVER MAIN STEM
BemfdJi Lake at BemidJji, Minn.

Location,~ Staff gage, lat., 47°28', long. 94°52', in sec, 16, T. 146 N., R. 33 W., on
Tallway bridge in Bemidji between Lake Irving and Lake Bemidji. Datum of gage 1,330.0
feet above mean sea level, adjustment of 1912,

Records available.— April 1940 to September 1942,

EXtromes.- 1040-42: Maximum elevation observed, 1,340.90 feet Sept. 14-22, 1942; minimm

observed, 1,339.15 fest several days in October 1940.

Elevation, in feet, 1941-42

Oct. 31  38.80 Jan. 31 39,60 Apr. 30 40,35 y 31 a40.15
Rov. 26 39.95 Feb. 28 39,65 May 31 a40.48 Aug. 31 40,70
Doc. 26 40.00 Mar. 31 40,10 June 30 40,30 pt«30 40,60

a Interpolated.
) Note.- Add 1,300 feet to obtain elevation above mean sea level. Blevatlions
other than those shown above were obtained during year.

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 Mississippl River, 1 mile northwest of Little winnibigoehish Lake and 14
miles northwest of town of Deer River. Datum of gage is 1,289.47 feet above mean Sea
level, adJustment of 1912.

Drainage area.- 1,442 square miles.

Recong dvallable.- October 1941 to September 1942, December 1884 to September 1941

Ext unpul e n 1‘11e}3l gfhgt.bPaul 31‘510&13 of Cm"pslor Engineers, U. S. Army.
Temes, - mm gage he observed dur ar, 10.83 feet July 10, 20; minimum

~=5.35 Teot Mar. 20. £ ne yoar, v 10, 20 T

1884~1942: Maximum gage height recorded, 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 x884; dam

— completed in 1884. Capaclty, 653,500 acre-feet betwefn minimum allowable stage of
6.0 feet and maximum operating stage of 14,2 feet. Dead storage, 314,400 acre-feet.
water is used to benefit navigation on Missiseippl Rilver below Minneapolis,

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

capacity table (gage height, in feet, and contents, in acre-feet)
{Prepared by Corps of Engineers, U. S. Army, from surveys and maps by that organfization)

8.0 314,400 9.0 409,400 12.0 730,800
8.5 343,600 9.5 532,200 12.5 780,800
7.0 &72,300 10.0 565,400 13.0 ©34,000
7.5 402,600 10.5 600,400 13.5 889,400
8.0 433,800 11.0 637,200 14.2 967,800
S.5 468,600 11.5 682,800

Gage height, In feet, water year 1041-42 &
Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
10{ 9.85 - 9.83 9.59 9.02| 8.5 - 9.43 | 10.32 | 10.83 10,58 -
- 9.97 - - - - S.65 - - - - 0,15
20| 9.9 9.97 9.92| 9.38}] 8.86} s.39] s.73 9.76 | 10.54 | 10.83 | 10.42| 10.08

28 Z - 5.67 -
30| 10.0a| 9.06| 9.74| 9.2 - 8,60 | 9.10 - - 9.94
n p z M - - - - 10.68 | 10.38 -

- 10,76
10.00 -

Monthly gage height and contents, water year 1941-42

v
ts
Date Ga?e height Contents ch‘f,’;‘:hﬁg Sonten
feet)t (acre-feet) (acre-feet)
36pte30iccrrcnrcvcnns 9.71 548,000 . +20,000
- a556,000 -3,500
9.96 562,690 -14,620
- 547,970 34,790 _ _
Calendar year...... - R I S
Jan. Blescecereasccce - a513,180 ~35,440
Feb. 8.67 477,740 -11,160
Mar. - 24686, 530 439,380
2.10 506,980 +59,430
10.00 565,390 +53,290
10.76 613,680 -5,610
10.88 813,070 -21,030
10.38 592,040 ~30,050
9.94 561,190 -
Water year 1941-42. - - +15,190

t Gage height sometime during day.

a No gage-height record; contents interpolated.

Time basis: Centrsl standard time prior to £ a.m., Feb. 9, 1842; central
way Lime thereafter. To convert war time to standard time, subtract 1 hour.
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Mississipp!l River at wWinnibigoshish Dem near Deer River, Mimn.

~ Staff gages, lat. 47°25'42", long. 94°03'00", in Swk sec. 25, T. 146 N.,
N W., In headwater and tallwater of Winnibigoshish Dam, 1 mile northwest of
Little annibigoshlsh lake and 14 miles northwest of town of Deer River. Datum of
gages 18 1,289.47 feet above mean sea level, adjustment of 1912,

Drainage area.- 1,442 square miles.

R_ecoﬁf ?Buable.- October 1941 to September 1942. December 1884 to September
unpublished) in files of St. Paul office of Corps of Engineers, U. 5. Army.

Extremes.- Maximm daily discharge during year, 1,567 second-feet Aug. 31; minimm daily,
second-foot June 27. - -
Max discharge recorded, 4,370 second-feet in August 1905.
%— Records fair except those above 800 second-feet, which are poor. Discharge
[ ted on basis of modiffed wier formula, the head being determined from twice-daily
readings of headwater and tallwater gages. Flow completely regulated by Winnibigoshish
Reservoir (see preceding page).

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

Disoharge, in second-feet, water year October 1941 to September 1942

Day| Oct Nov. Dec. Jen. Feb. Mar. Apr. May June Jury Aug. Sept.

1 54 an 403 909 902 | 884 20 22 23 25 404 1,562

2|]° o4 416 401 900 895 936 21 2¢ 23 23 407 800

3 56 Qe 397 894 890 918 21 26 24 25 404 795

4 56 414 [ - 400 000 880 904 22 26 24 23 396 795

5 85 414 401 900 927 my 22 17 25 25 196 798

€ 56 411 400 898 927 701 22 18 18 25 496 804

7 68 an 400 898 920 718 22 18 18 22 490 803

8 42 411 401 884 911 711 22 19 19 22 493 804

9 42 411 401 935 900 711 22 19 19 25 493| 1,137

10 42 411 400 928 900 701 22 19 20 26 506| 1,208

u a2| 44| 00| 928| e8| "L 22 19 22 26| s04 1,200

12 a3 a1 403 912 887 899 22 19 23 28 e02| 10214

13 43 411 403 804 887 699 23 20 23 220 507 606

14 “ 40¢ 401 896 866 es2 | - 22 23 22 25 516 498

15 45 411 401 898 926 682 23 2% 22 22 627 509

16 43 401 408 884 018 720 24 23 - 22 20 886 509

7 43 401 403 884 923 73 24 23 23 21 805 498

| o @l omelome) om0 OB OB OB &R
409 920 903 697

20 “ 411 900 895 897 694 24 18 25 26 805 515

21 48 a1 902 891 892 1B 2 gg :3 ﬁg ’argg fls
22 46| 414 902 903 886 18

23 47 409 895 907 880 17 23 20 26 409 772 542

24 47 406 906 901 936 ~1e 24 21l - 25 309 806 566

25 55 408 905 89l 922 17 24 2 25 3971 1,363 486

26 55 409 901 882 920 18 26 22 25 402( 1,372 482

27 85 382 910 932 906 19 25 20 1 99| 1, 486

28 55 382 900 017 894 19 18 22 14 394! 1,459 486

29 54 384 886 13 - 20 18 22 20 394 1,493 485

30 436 387 921 013 - 20 19 22 25 388| 1, 481

31 431 - 918 913 - 20 - 22 - 407| 1,567 -

C o Ad justed for change in
Month Ghearved in i’-osomir
Second- ~ {mean Per square| Runoff in
foot—days| Maximum |Minigwum Mean | .o _pc ), | Mean i inches

October. ..... 2,274 436 42 78.4 +327 400 0,277 0,32

. .. 382 | 406 -58 848 +241 .27

397 | 680 -238 392 .272 .51

882 | 904 ~565 339 ~236 .27

866 | 904 -638 266 184 .19

17 | 487 -182 505 .212 .24

18 22.3 474 .53

17 20.7 4966 987 N .79

669 1 22.0 4806 918 687 K.t

5,149 4922 20 | 1ee -91.5 | 74.7 ~062 <08

24,608 | 1,687 396 | 79s -342 451 .S518 .36

)} 21,004 1,562 481 | 700 -518 182 126 a4

Water year 1041-42 ..| 185,140 1,667 1 | 45 +21.0 | 446 509 4.19

t Change in contente in Winnibigoshish Reservolr.
Time basis: Oentral standerd t: prior to £ a.m., FPeb. 9, 1942; central war time thereafter.
Po oonvert war time to standard time, subtrsct 1 hour.

592789 O- 44 -8
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Pokegama Reservoir near Grand Rapids, Minn.

Location.- Staff gage, lat. 47°14'17", long, 93°35'52", in NENEL sec. 23, T. 26 W., T.
-, 1n Pooles Arm of Pokegama Reservolr on Mississippi River, 2 miles west of
Grand Rapids. Datum of gage 1s 1,264,89 feet above mean sea level, adjustment.of 1912.

Drainage area.- 3,265 square miles. .

Records avallable.- October 1941 to September 1942. September 1884 to September 1941 in

T ITI&S of St. Paul office of Corps of Engineers, U. S. Army.

Extremes.- Maximm gage height observed during year, 10.23 feet June 21; minimum observed,
5.99 Teet Apr. 3.
19 Maximm gage height observed, 13.50 feet, May 8, 1897; minimum, 4.12 feet Sept. 30,

134 .

Remarks.- Reservoir Is formed by natural lakes controlled by concrete dam; storage be%a.n
T 1884; dam completed in 1884; original timber dam replaced by present structure In
-1888-89. Capacity, 102,400 acre-feet between gage helghts 6.0 feet, minimum allowable
stage, and 12.0 feet, maximum opsrating stage. Dead storage, 18,370 acre-feet. Water
used to benefit navigation below Mimneapolis.,

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

Capacity table (gage height, in feet, and oontents, in acre-feet)
(Prepared by Corps of Engineers, U. S. Army, from surveys and maps by that organization)

6.0 18,370 7.0 31,680 5.6 64,370 10.5 87,810
6.2 21,030 7.4 37,370 9.0 60,840 i1.0 95,050
6.4 23,690 7.8 43,070 9.5 69,210 11.5 . 109,400
6.6 26,350 s.2 48,900 10.0 77,590 12.0 120,800

Gage height, in feet, water year 1941~42

Day| Oot Nev. | Dec Jan. | Feb. | Mar. | apr. May June | July | Aug. | Sept

1 - - - - - 6.56 - 6.91 - - 5,63 -

2 - - - - - - 6,03 - - - - -

3 - - - - - - 5.99 - - - - -

4 - - - - - 6.51 | 6,20 - - - - -

5 - - - - - - - - - - - -

6 - - - - - - - - - - - -

7 - - - - - - - - - - - -

g - - - - - - - - - - - -
10 9.31 8.15 6,88 7.70 - 6.62 6.59 7.98 10.20 - 7.92 7.78
11 - - - - 7.33 - - - - 9,96 - -
12 - - - - - - - - - - - -
13 - - - - - - - - - - - -
14 - - - - - - - - - - - -
15 - - - - - - - - - - - -
16 - - - - - - - - - - - -
7 - - - - - - - - - - - -
18 " - - - - Z - - - - - -
19 - - - - - - - - - - -
20f S.26 - - - - - - 9.24 - - 7.66 8463
21 L - 6.97 7.84 6.52 6.82 6.90 - 10.23 2.63 - -
g - 6.23 - - - - - - - - - -
2‘ - - - - - - - - - - - -
25 - - - - 6.656 - - - - - - -
26 - - - - - - - - - - - -
zr - - - - - - - - - - - -
a - - - - - - - - - - - -
29 - - - - - - - - - - - -
30 - 6.49 - - - 6,19 - - £10.08 - - 9.05
3 6.56 - 7.72 7,66 - - - 9.56 - - 7,66 -

f puted from headwater gage reading.

Monthly gage height, and contents, water year 1941-42

pate Gage helght Contents m"&ﬁ:,ﬁz Sontonts
(feet) (acre-feet) (acre-feet)

S0Pt e30scecrroannan 9.61 71,060 -

Oct. 31.. 29,820 -41,240

Nove. 30.. 24,890 ~4,930

Dec. 31.. 41,930 +17,080
Calendar year..... - - -

Jan. 7.66 41,070 -560

Feb. - a7,020 ~14,050

Mar. - a20,900 -6,120

Apr. 30 - 230,480 +9,580

May 9.56 75,260 +44,T70

June 10.08 79,230 +3,980

July - 253,820 -25,410

Aug. 7.65 ,510 -14,310

8ODta30.curnrrenarns 9.05 61,670 422,160
Water year 1941-42 - - -9,390

1 Gage reading sometime during day.

a No ge-helght record; contents Interpolated.

Time basis: Central stendard time prior to 2 a.m., Feb. 9, 1942; central
war e thereafter. T_o convert war time to stendard time, subtract 1 hour. '
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Mississippl River at Pokegama Dam near Grand Rapids, Minn.

Location.- Staff gages, lat. 47°15'00", long. 93°35'12", in sec. 13, T. 55 N., R. 26 W.,
N headwater and tallwater of Pokegame Dam, 2 miles northwest of Grand Raplds.
Datum of gages 1s 1,264.89 feet above mean sea level, adjustment of 1912.

Dralnage area.- 3,265 square miles.

Records avallable.- October 1941 to September 1942. September 1883 to September 1941
%unpuBIlsﬁeH% In f1les of St. Paul office of Corps of Engineers, U. S. Army.

Extremes.- Maximum daily discharge durlng year, 1880 second-feet Mar. 20; minimum daily,
% second-feet Apr. 5.
Maximm discharge observed, 5,250 second-feet in September 1905.
Remarks.- Records fair. Dally discharge computed on basis of modified wier formula, the
ad belng determined from twice-dally readings on headwater and tatlwater gages.
Flow completely regulated by Pokegama Reservolr (see preceding page).

Coopsration.- Records furnished by corpé of Englneers, U. 8. Army.

Discharge, in second-feet, water year October 1941 to September 1942

Oct. Nov, Dec. Jen, Feb. Mar., Apr. May June Juy | Aug. | Sept.

1,006 208 724| 1,187} 1,443 1,561 ) 1,018 420 391 427 a8l | 1,658
978 884 938| 1,226| 1,428 | 1,580 | 1,086 414 395 427 984 | 1,676
978 873 o381 1,187 | 1,863 | 1,544 538 401 396 430 969 | 1,596
860 9921 1,195| 1,535 | 1,544 254 39 401 424 959 | 1,613
983 727| 1,010 1,192} 1,852 | 1,585 236 417 407 424 930 | 1,616

995 e 902| 1,166 1,527 1,561 591 388 429 424 | . 917 | 1,573
1,006 784 938 1,199 1,620 1,568 379 417 438 420 900 | 1,543
9835 790 928| 1,214 1,666| 1,555 364 381 390 42 884 | 1,542

Sonae arune g
©
4

967 763 879 | 1,214 1,782 1,594 421 391 406 412 862 | 1,330

1,002 689 781 | 1,187 | 1,739 | 1,568 421 410 410 412 906 | 1,276

1 993 650 s12| 1,204/ 1,742| 1,561 418 420 414 404 881 | 1,236
12| 1,454 630 g39| 1,226 1,752 1,590 421 384 418 108 912 | 1,208
15| 1,462 655 850 | 1,242 1,741 1,504 432 410 418 396 886 | 1,233
1a} 1,440 661 s24| 1,200 1,706 | 1,594 381 399 418 388 898 | 1,228

15| 1,441 662 836 | 1,226 | 1,707 | 1,623 399 435 418 382 898 | 1,234

16| 1,39 662 87s| 1,262| 1,783 | 1,685 414 414 410 373 868 | 1,222
17| 1,420 630 891 | 1;4e4| 1,662 1,685 418 387 410 430 868 | 1,234

19| 1,287 641 915 1,478 | 1,541 420 456 418 417 896 i 1,244
20 1,522 650 910 1,453 1,559 1,875 420 389 418 410 892 | 1,239
21{ 1, 662 927 1,480 1,539 | 1,845 418 417 418 879 892 { 1,215
221 1,801 930 | 1,450 . ,820 418 386 412 892 ,2
231 1,297 572 916 | 1,445| 1,616 | 1,751 409 405 403 966 874 | 1,246
24| 1,252 597 928 | 1,424 | 1,639 | 1,573 406 416 401 973 874 | 1,
25! 1,213 630 899 | 1,454 | 1,539 | 1,430 395 377 390 067 887 | 1,211
26| 1,180 610 940 | 1,463 | 1,569 | 1,364 391 389 386 976 1,390 | 1,235
2r{ 1,185 655 929 1,485 1,591 | 1,395 385 401 79 216 1,405 | 1,199
28! 1,146 643 981 | 1,456 1,571 | 1,329 383 403 379 894 | 1,405 | 1,220
29| 1, 683 922 | 1,465 - 1,146 376 412 436 945 | 1,549 | 1,210
30| 1,082 724| 1,185| 1,491) - 1,052 399 412 436 945 | 1,549 | 1,223
3| 1,003 - 1,073 | 1,460 - 1,018 - 381 - 941 | 1,549 -
Ad justed for change in
donth Cbserved Change in i‘-easrvoir contents
n
Saecond- . (mean Per square{ Runcff in
foot~days Ma::imum M.lni:m.m Mean sec.=ft.) t dean mile inohes
36,410 1,462 968 | 1,174 . =623 551 0.168 0.19
20,882 908 §72 696 -221 475 2145 «16
28,322 1,186 724 914 -334 680 2178 «21
41,197 1,491 1,166 1,329 -1,515 -186 -.087 =07
44,876 1,752 | 1,428 | 1,603 1,141 462 142 +15
48,010 1,876 | 1,018 | 1,549 ~746 803 «246 +28
13,018 1,086 255 4 +919 1,363 ~414 46
12,537 456 577 404 +3,206 5,600 1.11 1.28
12,263 4 379 409 +1,802 2,211 677 76
18,526 976 373 598 +329 227 +284 «33
August. eee 81,462 1,649 862 | 1,015 -1,461 -446 |* -.137 -.16
September.............. 39,738 1,616 1,192} 1,326 +182 1,807 .462 «52
Water year 1941-42 ..| 347,240 1,876 235 951 +35.7 287 302 4.11
1 in tents in Pol Reservoir.

Note.- Negative figures of second-feet per square mile and runoff in inches indicate that evapora-
tion and seepage from reserveir exceeded inflow.

Time basis: Central standard time prior to 2 a.m., PFeb. 9, 1942; central war’ time thereafter.
To convert war time to standerd time, subtract 1 hour.




104 MISSISSIPPI RIVER MAIN STEM .

Mississippl River below Sandy River, near Libby, Minn.

cation.- Water-stage recorder, lat. 46°47', long. 93°20', In sec. 25, T. 50 N., R. 24
Lo feet do}l:gtream rrom'sandy River and tl;ree—quam’:ers of a miie northwest of
Libby. Datum of gage 1s 1,204.55 feet above méan sea level, adjustment of 1912.

Drainage area.- 5,060 square miles.

Eeco%s avellable,.— Agril 19301t§.>7§eptembgrr19%2.

Xverage dlscharge.- 12 years second-feet.

ﬁf%es.— Pﬁ%nmm discls"large’du;’ing yearh4,?20 seﬁoxild;nr:eeg rl'(gyrlgtggage height, 10.39
Te6t); minimm, 746 second-feet Ju ; (gage heig] . e

1950-42: MAximm discharge, 8,01%;0 sacond-feet May 13, 1938 (gage helght, 15,43

feet); minimm, 83 second-feet Nov. 16, 1936 (gage height, 1.44 feet). d

Remarks.- Records good except those for periods of ice effect or no gage-helght record,
WHICH are fair. Flow regulated by power plants and Winnibigoshish, Lsec:hi Pokegama,
and $andy Lakes, which are Government reservoirs. Total capacity available for
storage, 991,106 .acre-feet (revised).

Dlacharge, in second-feet, water year October 1941 to September 1942

Day| ©ct. Kov. Dec. Jan. Peb. Mar. Apr. May June July | Aug. Bept.
1] 3,340 2,360| 1,200 1,400| 2,000| =2,000] 1,900( 1,7s0} 1,890| 1,370 1,200| 2,260
2| 3,080 =2,%00| 1,260 1,e00{ 2,000| 2,000] 1,900{ 2,100| 1,780 1,520| 1,470| 2,360
3| e,820| e2,260| 1,370 1,700/ 2,000{ 2,000| 2,000| 2,360| 1,390( 1,420| 1,320 2,460
a| 2,770 » 1,630 , 2,000| 2, 2,000| 2,410] 1,990| 1,1%0| 1,210| 2,610
5| e,770| 1,e40| 1,890| 1,e00| 2,200| 2,000| 1,800} 2,260 2,160| 1,260( 1,190 2,560
s| 2,770] 1,680 1,%00{ 1,s00] =2,000f 1,900| #1,730[- 2 2,980] 1,080 1,240| 2,560
7| 2,880] 1,470| 1,200 1,700| 2,000 1,900{ 1,420 2,460| 3,660 936{ 1,290| 2,560
8 3,140 1,880{ #1,100| 1,600{ 2,000 1,900| 1,290| 2,610| 3,600{ 1,060 ,320 1 2,460
o| 3,400 1,6%0| 1,300 1,700] =2,200| e,000| 1,420| 2,820 2,930 1,260 | 2,410
10| 3,450| 1,680 1,400} #1,600| #2,200| 1,900{ 1,580 2,720 2,720 s14! 1,140| 2,410
11| s,s00] 1,580 1,800] 1,600| 2,200{ =2,000| 1,630] 2,820 2,770 746 | 1,160 2,360
12| 3,450f 1,880 1,600 1,700| 2,200 =2,000| 1,630{ 2,620 2,770 s8é| 1,l60| 2,300
13| 3,500 1,680 1,700{ 1,600| =,000{ =2,000| 1,680{ 2,620{ 2,770 g60]| 1,110] g,
14| 3,500] 1,630| 1,800| 1,600| 2,200 2,000| 1,420| 3,240] 2,8 886 1,110| 2,040
15 3,660 1,420| 1,800 1,700| 2,200| =2,200| 1,470| 3,920 2,660 1,040| 1,140] 1,780
16} 3,600 1,320| 1,700| 1,700 2,200| 2,200 1,680| 4,380 1,7s0| 1,080| 1,290| 1,780

17} 3,600 1,470 1,700 1,700| 2,200] #2,000( 1,630| 4,410( 1,680 10| 1,110} 1,990
18| 3,450 1,320| 1,800/ 1,e00| 2,200} 2,000 1,520| 4,410| 1,890 838 985 | 2,100
19| 3,400} 1,420 1,900| 1,s00| a2,200] 2,000/ 1,680] 4,520| 1,590 960 | 1,l60| 2,150
20| 3,400/ 1,580/ 1,900{ 1,800| a2,200

2
21| 3,320 1,420 1,900 1,900| 2,200| 2,
22 2 2
23| 3,190 1,200| 1.s00| 2.000| =2)200| 2.
24| 3,030 1;100| 1,800 1,900| =2,000| 2,200 1,320| 3,140 1,190| 1,a70| 1i0s0| 1,890
25| =2,080| 1,200| 1,900 1,900| 2j000| 2,200| 1,290 3,080| 1,080| 1,580 1,080 1,840

2,030 1,429| 1,800 1,900/ 2,000{ 2,200| 1,210| 2,930 862

26 1
27| 2,720 1,83 1,600{ 1,800 2,000/ 2,200{ 1,290| 2,820 910 ,1:650 1,210 1,840
28| 2,620f 1,880! 1,500| 1,900| <2,000| =2,200| 1,110f 2,510| 1,110} 1,520| 1,620{ 1,940
29| 2,510 1,420] 1,500{ 2,000 - 2,000 1,040{ 2,300| 1,240| 1,420| 1,940| 1,890
30 2,510} 1,290| 1,400| 2,000 - 2,000| 1,370f 2,250} 1,260] 1,320| 2,200| 1,840
31| 2,420 - 1,400 2,000 - 1,900 - 2,300 - 1,260 | 2,200
Second— o Mean Per square | Runoff in
Wonth foot-days Max. liinim mile inches
2,410 3,124 0.617 0.7
1,100 1,602 «317 «35
1,100 1,617 320 3
Calendar year 1941 ............ 697,886 6,350 600 1,912
JARUALY . ... ... 55,000 2,000 1,400 1,774
February...... veen 59,000 2,200 2,000 2,107
Maroh......... 83,700 2,200 1,900 2,055
April....... 45,280 000 1,040 1,
May... 94,220 4,520 1,780 3,039
June.... 60,712 3,660 562 2,024
July..... 36,425 1,680 746 1,175
Angust...... .. 39,705 2,200 985 ,
September PN 64,360 2,560 1,780 2,145
Water year 1941-42 ............ 713,452 4,520 746 1,956

# Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

Note.- stap-disgharge relation affected by ice Nov. 2225, Dec. 6 to Apr. 5. E

Time basis: Central standard time prior to 2 a.m., Feb., 9, 1042; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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. Mississippi River near Royalton, Minn.

Location.~ Lat. 45°52', long. 94°22', in lot 2, sec. 20, T. 39 N., R. 32 W., at plant of
nneggta Power & Light Co., 5 miies northwest of Royalton and & miles downstresm from
Swan River.

Drainage area.- 11,600 square miles.
Records avallable.- March 1924 to September 1942.

Average dlscharge.- 18 years, 2,650 second-feet.

Extremes.- Maximum daily discharge during year, 14,700 second-feet May 18, 19; minirnm
dally, 1,630 second-feet Dec. 10.
195/1—42 Maximm daily discharge, 19,200 second-reet May 10, 11, 1938; minimm
daily, 254 second-feet Nov. 25, 1936.

Remarks.- Records falr except those above 5,000 second-feet, which are poor. Flow regu-
ated by Govermment reservoirs on headwaters.

Cooperation.- Records collected by Minnesota Power & Light Co., under general supervibsion
T Zﬁ.oIogical Survey, in connection with a Federal Power Commission project.

Discharge, in second-feet, water year October 1941 to September 1942

Day{ Oct Nov. Dec. Jan. Feb. Mar. Apr. Mey June July Aug. Sept.
1 7,060 6,010 3,080 2,600 3,280 3,380| B,000| 5,860| 6,950 4,080| 3,200| 6,500
2 7,090, 5,070! 2,970| 2,430 3,120 2,900} 6,000| 7,780| 7,000| 4,080| 3,320 7 5490
3 8,720 4,240 3,030, 2,600| 3,140 2,940 5,000 8,370} 6,940 2,880 2,900 8,080
4 8,720] 4,870] 3,360 2,480 3,170! 2,390| 4,930| 9,410] 6,580 3,720 2,6900| 7,880
5 8,620 4,520] 3,510 2,600 3,220 2,950 6,440| 10,100{ 6&,760| 3,840 3,010] 7,350
6 8,130, 4,700 3,120 2,850 3,380| 2,890f 5,430| 9,980| 7T,450| 3,470| 2,810| 6,850
k4 8,220{ 4,320 2,720| 2,790 3,170 2,920) 4,6800| 9,090| 7,950 3,790| 2,520 6,430
8 8,180 4,200 2,240 2,860[ 3,100 3,140| 4,270| 8,130| 8,850 3,530 3,470| 6,040
9 8,520| 3,500| 2,080 2,690( 3,190| 2,630h 3,920 7,860 9,400{ 3,230| 3,830 5,720

10 8,610/ 3,440, 1,630 2,980] 3,140 2,840] 3,840 7,320 9,540 2,960 3,400| 6,360
11 6,900 3,480{ 2,210 2,680 3,040| 3,050 3,780| 6,900| 9,410 2,720 3,180 5,320
2,220| 2,58 2,8

13 8,530 3,780 2:460 2,870 3,l70| 3,160 3,560| 7,880| 90,160 2:3§O 3,620 5,200
14 8,320, 4,070{ 2,700 2,730| 3,l1l0{ 3I,800| 3,760| 9,470] 8,480| 2,540 3,410| 4,810
15 6,480 3,780; 2,840 2,760| 3,230/ 3,520{ 3,980 11.590 8,600 3,030} 3,730 5,430

16 6,180 3,880/ 2,880 2,870| 3.080| 3,450{ 3,760| 12,700| 8,260| =2,750| 3,580 5,080
17 6,240, 3,530 3,280] 2,870, 3,120| 3,500| 3,390| 14,500 8,850 2,790 3,420] 4,720
18 68,2501 3,780| 3 .460 2,840/ 3,200{ 3,570{ 3,260| 14,700| 7,460 2,710| 3,440| 4,840
19 8,300, 3,200 3,350| 2,830f 3,290| 3,740{ 3,690| 14,700| 6,850 2,820 3,460 5,130
8,710{ 3,230 3,270 2,860; 3,370! 4,020 3,410( 13,800| 6,230 2,670 3,360 4,760

e,140 3,150 3,580 2,840{ 3,380 3,800| 3,830 12,900( 5,590 2,l10( 2,930} 4,970
8,360| 3,0l0; 3&,540 3,050| 3,190| -4,290| 3,540 12,200| 5,600} 2,500} 2,970 5,200
6,490 2,230! 3,430 3,130 3,200 4,440/ 3,520| 11,500 5,640| 2,220{ 2,060 5,350
8,260 2,410{ 3,440 3,150 3,260 4,800| 3,490( 10,900} 4,340| 2,240] 2,750| 4,880
8,040 2,510 3,230{ 3,170 3,120 4,710/ 3,050 1.0,200{ 4,410; 2,700 2,810 5,030

20

21

23

24

25

26 5,790 2,850 3,340f 3,130 3,420f 5,040 3,260} 9,780} 4,350] 3I,200; 2,820{ 5,030
27 5,480 2,780{ 3,240 3,130 3,210| B5,320{ S,540| 9,040{ 3,760| .3,130; 2,010| 4,470
28 5,370 3,040f 3,150, 3,070 2,9l0] B5,300| 3,460 8,640 4,100 3,260] 3,100{ 4,320
29 5,180 3,160 2,920{ 3,110 - 4,960{ 3,190| 8,0090| 3,670| 3,760f 3,110| 4,620
30 65,3801 3,180 3,460{ 3,180 - 5,040( 3,910( 7,830( 2,990 3,670( 3,880 4,550
3

5,260 - 2,790 3,070 - 5,400 - 7,540 - 3,360| 5,070 -
Seoond- Per are | Runoff in

Month foot-days Maximum | Minimua Mean nile inches

194,260 7,000 5,180 6,266 0.540 0.62

107,880 5,070 -2,230 3,509 .510 «35

92,500 3,580 1,630 2,084 «257 +30

1,674,380 15,900 1,520 4,587 +395 5.37

88,290 3,180 ~ 2,430 2,848 246 28

89,410 3,420 2,010 3,103 275 29

117,040 5,400 2,530 3,776 «325 38

119,840 8,440 3,080 3,985 «S44 .38

305,450 14,700 5,660 9, 849 .98

203,460 9,540 2,990 8,782 o 85

94,800 4,080 2,110 3,062 «263 30

00,280 6,070 2,620 3,236 »279 32

5 166,230 8,080 4,320 5,541 478 53

Water year 1941.42 ............ 1,679,030 14,700 1,630 4,800 387 5,38

Time basis: Centrel standard time prior to 2 a.m., Feb. 9, 1942; ocentral war time thereafter,
To convert war time to standard tims, subtract 1 hour.
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Mississippl River at Elk Rilver, Minn.

Location.- Water-stage recorder, lat. 45°18', long. 93°34', in SE}.sec. 34, T. 33 N.,
N ., fourth principal meridian, in town of Elk River, 2,500 feet downstream from
Elk River. Datum of gage s 847.92 feet above mean sea level, adjustment of 1912.

Drainage area.- 14,500 square miles.

Records avallable.- July 1915 to September 1942.

Average discharge.- 27 years, 4,242 second-feet. .

Extremes.- Maximum daily discharge during year, 23,300 second-feet May 19 (gage height

N ‘eet); minimum, 1,770 second-feet July’zl Zgage height, 2.58 feet).gag ent,
19165-42: Maximum discharge, 31,300 second-feet May 12, 1938 (gage height, 11,31

feet); minimum, 278 second-f&et Nov. 15, 1933.

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

Partly regulated by six Government reservoirs on headwaters; total usable capacity,
885,300 acre-reet.

Rati: table, water year 1941442, except period of ice effect
n?g.gn height, in feet, and discharge, in seecond-feet) -

2.8 2,150 6.0 10,100
3.0 2,620 6.6 11,690
3.6 3,650 7.0 13,400
4.0 4,600 7.6 15,200
4.6 5,800 8,0 17,000
5.0 7,160 9.0 20,700
5.6 8,610 10.0 24,400 v

Discharge, in second-feet, water year October 1941 to September 1942

(=]
a
Il

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

10,700 7,740 4,280 3,600| 3,800| 4,000| 7,740 4,940}12,000| 5,300 | 5,170 | 6,080
9,800 7,160| 4,300{ 2,800 3,600| 3,400| 7,300 s,030|11,400| 5,930 | 5,170 | 9,200
9,800 7,160 4,280 2,800| 3,600! 3,800| 7,500 | 10,400 | 11,400 [ 5,670 [ 4,390 | 10,700
9,600 6,3%0| 4,180 3,000 4,200/ 4,200| 7,020} 11,400|11,400| 5,420 | 4,710 [ 10,700
5,900 6,880| #4,600| 3,400| 4,000] &,200| 6,s80| 12,700} 11,000 5,500 | 4,280 | 10,700

6,580| 4,320 2,400! 4,000| 4,000 7,450( 13,000{ 12,700 | 4,940 4,280 | 9,800
5,610{ 6,740| 4,390 3,200f 3,800| 4,200| 7,160 13,000| ©,800| 4,940 | 4,390 | 8,610
e,320/ 6,060/ 3,660{ 3,600 4,000{ 4,200| 6,600 12,400 11,700} 5,170| 3,970 8,900
8,320{ 5,800 2,500 3,400 3,800/ 3,800( 6,060| 11,000 12,700} 5,420 | 4,380} 8,320
8,900| 5,200 2,000{ 3,600 4,000{ 3,800 5,930| 11,000| 15,400 | 4,820 5,050 | 7,740

s,900| 5,050 2,200{ 3,600 4,200f 4,000/ 5,540| 10,100]| 13,500 4,940 5,060! 7,450
9,200 4,940{ 2,400| 3,400| 24,400 4,000| 5,420) 10,100| 14,200{ 4,390 4,390 7,450
s,610| 6,200 3,600| 3,200{ 3,e00{ 4,200 5,200] 9,800| 13,400| 3,440] 4,940} 7,300
5,000 5,170| 3,400{ #3,200| 4,000| 4,200 5,420| 11,700} 12,700| 3,560{ 5,170 6,580
15| s,900| 5,420 3,400| 3,400| 4,200| 4,200| 5,200] 15,400) 12,400 3,660 4,710| 6,600

16 9,200{ 5,290| 4,200 3,200/ 4,000 4,400{ 5,200| 16,600| 12,000| 3,970 5,060 7,460
17 8,320 4,820 4,400| 3,400 3,600 4,200 5,540| 16,100} 11,700| 4,710| 5,050 | 7,160
18 e,320] 5,170 4,600{ 3,400| 4,000/ 4,600| 5,050 21,400| 11,700| 4,500| 4,710( 7,450
19 8,320/ 5,200 4,800/ 3,600 4,000{ 4,400| 4,600( 22,900} 10,400] 4,500| 4,320( 7,160
20 e,900| 5,540| 4,600 3,600| 3,300 4,200 4,710| 22,600 10,100 2,920 4,940( 7,300

21| 9,500, 4,710 4,600{ 3,600 4,000 4,600| 5,050| 21,400| 9,500| 2,820| 4,710 7,500
22| 8,900 4,280| 4,800] 3,600 4,000] 5,000| 5,290| 19,600 7,740 3,240| 4,300 7,450
23| ¢,500 3,970| 4,s00) 3,800 4,000| 4,800 5,050| 18,500 7,740| 3,550 | 4,280 7,450
24| 8,900 3,440 4,400] 3,800 4,000| 5,500 4,710| 17,400| 7,740 3,360| 3,560 7,740
25| s,900, 2,720 3,800 4,000 4,200| 7,500 4,820| 16,300| 6,060 3,970| 3,970 7,160

26 §,610( 3,970 3,800\ 4,200( 4,400 ’ 7,7400 4,600 15,200 6,460| 3,760| 3,560| 7,450
27 s,610| 4,390| 3,200{ 3,500 4,400 8,030]{ 4,390| 14,600/ 6,060| 3,550| 4,180| 7,300

-
AANHE OQVO~I0 AN E_
©

28 7,740 3,860 3,600| 4,000 4,200| #8,320| 4,710| 13,000| 6,060| 3,970| 4,280|: 6,600

29 8,320 4,1e0 3,400 4,000 - 5,030 4,940| 12,400 4,460 4,600 4,250 6,330

30 7,740 4,390 3,400; 4,000 - 7,300 4,940| 12,700| 5,540| 4,820! 4,710| 6,880
31 7,740 - 3,400 4,000 - 7 4300 - 12,000 - 5,170} 4,180 -

Second— Per square | Runoff in

Month foot—days | Maximum | Minimum Mean mﬁe inohes
October........ .. 274,080 10,700 7,740 8,841 0.610 0.70
November....... . 167,930 7,740 2,720 5,264 363 41
December. ... 120,200 4,820 | 2,000 3,877 »267 .31

________________________ RN A .
Calendar year 1941 ............ 2,606,580 26,000 1,900 74139 .492 6,68
January . 103,600 4,200 2,400 3,503 o242 .28
February . 112,000 4,400 3,600 4,000 ~276 .29
March. .. 156,120 8,320 3,400 5,038 347 .40
April. 176,090 7,740 4,600 5,670 .391 44
May ... 436,570 22,900 4,940 14,0€0 971 1.12
June 309,160 |. 14,100 5,540 10,310 .711 M9
July 138,110 5,930 g,azo 4,455 307 35
August . . B . 141,020 5,170 550 4,549 «314 36
September 234,590 | , 10,700 6,060 7,620 .53¢ | - .60
Water year 1941«42 ............ 2,358,470 22,900 ) 2,000 6,462 446 6.05

# Winter discharge measurement made on this day.

Note.- 8tage-discharge relation affected by ice Dec. © to Mar. 25.

T{me basigs: Central standard time prior t0 2 a.m., Feb. 9, 1942, central wer time thereafter.
To convert war time to standard time, subtract 1 hour.
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Mississippi River near Anoka, Minn.

-

Location.- Water-stage recorder, lat. 45°07'36", long. 93°17'48" In SWi sec. 12, T. 119
N., R. 21 W., half a mile downstream from Coon Creek, 13 miles downstream from hydro-
8lectric plant of Northern States Power Co. at Coon Rapids, and 6% miles downstream
from Anoka. Datum of gage is 805.02 feet above mean sea level, adjustment of 1912.

Drainage areg.- 19,100 square miles.
Recor%s avai%able .~ June 1931 to September 1942.

Iveﬁge discharge.- 11 years, 4,254 second-feet.
Temes ireEIaEedE.- Moximm discharge during year, 25,800 second-feet May 19, 20;
maxImum gage he

L i t, 9.41 feet May 19; minimum daily discharge, 1,660 second-feet
ec. 11.

931-42: Maximum discharge, 40,800 second-feet Mar. 26, 1939 (gage height, 13.15
feet); minimum, 586 second-feet Sept. 13, 1934 (gage helght, 0.37 foot).
Remarks.- Records excellent except those for periods of ice effect cr no gage-height
record, which are good. Flow partly regulated by Government reservoirs on headwaters
and power plants above station.

Ral:in% table, water year 1941-42, except period of ice effect
gage height, in feet, and discharge, in second-feet)

1.5 1,820 2.4 3,850 4.5 9,080 8.0 20,770
1.4 1,980 2.6 4,270 5.0 10,580 9.0 24,360
1.6 2,320 2.8 4,700 5.5 12,160 0.0 27,960
1.8 2,680 3.0 5,150 6.0 13,800 11.0 31,800
2.0 3,060 3.5 6,350 6.5 15,520
2.2 3,450 4.0 7,660 7.0 17,270

Discharge, in aecond-feet, water year October 1941 to September 1942

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

11,800, 9,730| #ab,210{ 3,870| 4,300| 4,400 9,640| 6,330| 16,600 7,210| 6,600| 6,160
10,900/ 9,620f 5,150 3,870 4,300 4,200/ 8,890| 9,080| 16,200| 7,400] 6,600| 9,970
10,900 8,860 6,110/ 3,020 4,080 3,670 9,040| 11,800| 15,800 7,270} 6,200( 11,800
10,600, 8,250} 4,930, 3,510 4,710| 4,410| 8,590| 13,500| 15,900 6,970 6,050 | 12,200

9,970, e©,220f 5,280 3,700 4,570 4,310 8,430) 14,500] 15,900) 7,380) 5,630 12,200

10,300, S,470| 5,810, 2,920| 4,44Qf 4,300 8,640] 15,200| 17,300{ 6,570 5,540] 11,500
9,670, 8,090| 4,920| 3,400 4,200{ 4,400 8,970{ 15,200| 14,600| 6,040 5,860] 10,300
89,700 7,620 4,590 3,920 4,400 4,540| 8,190| 14,100| 15,200| 6,330| 5,620} 10,300
89,730 7,170{ 2,860 3,760| 4,090| 4,400| 7,420| 12,500| 15,900, 6,640| 6,060] 9,530
al0,100| 6,860 2,600 3,660 4,390} 3,930 7,370 12,500 16,600| 6,140| 6,470} 9,090

-
OVEA® AW E

810,000 6,040 1,660, 3,960 4,480| 4,620 6,910] 11,800! 16,900| 5,880| 6,910| 8,650
10,6000 a6,070, 2,250| 3,760| 4,520 4,300| 6,690] 11,200| 16,900| 5,770| 5,990| 8,530
a6,120] 3,430 3,640/ 4,410/ 4,570 s,610{ 11,500| 16,600 4,200| 6,390| 8,590
10,100, 6,110, 3,540 3,790| #4,250| 5,100f 6,780| 13,100 15,200 4,640| 6,740| 8,140
86,340 3,880| %3,990| 4,580 4,460 6,600] 15,200( 14,800 4,610| 6,270 8,080

16| 10,200 a6,460( 4,490 3,900 4,320! 4,700 6,350 17,500 14,500 4,610 6,170| 9,010
17| 9,s60| a5,740 4,810 3,800, 3,870 #4.620| 6,650| 19,700| 13,800| 5,880 6,500| 9,080
4,700 4,110/ 4,380 5,280| 6,310 259800| 13,800| 5,150 5,830f 9,540

19| 9,370 86,250 5.3@0 4,040 4,240| 5,640 4,680| 25,100| 12,200| 5,150 5,860 9,370
10,000| a6,640| 5,0%| 4,080 4,100 5,620| 5,690| 25,800 11,800| 4,420 4,860( 9,850

10,600 a5,860, 5,040, 4,080| 4,250 6,350 5,980]| 24,700| 11,200| 3,l20( 5,620; 9,790
10,300/ a5,100{ 5,440{ 4,050 4,450 7,220{ 6,220( 23,300 9,370{ 3,850| 5,260| 9,880
10,600| a4,010{ 6,420 4,120/ 4,380 7,190 5,960| 21,500 9,100| 4,110| 5,150 9,970
10,300 3,940 5,420, 4,380 4,260/ 7,970 5,860 20,100 9,080| 4,470| 4,420| 10,100
lo,300( 3,150 5,130 4,280 4,520] 9,970, s5,590{ 18,700| 7,600} 4,480! 4,220| 9,870

21
22
24
25
? 9,860 24,880, 5,060 4,640| 4,860/ 9,970| 5,770| 16,900{ 7,660| 4,330| 4,720| 9,880
28
29
30
31

HRGEE
000
&5
885

10,300/ a5,080] 4,300/ 4,250 4,700| 10,600| 5,360| 16,600 7,120} 4,830{ 4,700{ 9,690
9,670, 85,070 4,960 4,540! 4,620 10,300 5,730| 14,800 7,500 4,310| 5,260( 9,270

10,600 a5,150| 4,600 4,420 - 10,300| 6,220| 14,100( 8,010 5,500 5,040| €,470
9,620 a5,250] 4,430 4,370 - 9,570| 6,220 15,900| 7,280 6,740 5,380| 8,980
9,630] - 4,540 4,350 - 9,370 - 16,200 - 6,100| 5,400 -

Second- Per square | Runoff in
Month foot-days | Maximum | Minimum Mean aile inohes
314,550 11,800 9,370 10,160 0.531 0,61
192,040 9,730 3,150 6,401 335 .37
140,160 5,810 1,660 4,5211  .287) .27
3,070,000 29,900 1,660 8,411 440 5.97
"7 122,230 4,640 2,920 5,943 .206 .24
122,650 4,860 3,870 4,380 .229 .24
190,320 10,600 3,670 6,139 .321 .57
208,160 9,640 5,360 6,939 .363 41
501,510 25,800 6,330 16,180 847 .98
390,400 17,300 7,120 13,010 .681 .76
168,500 7,400 3,120 5,435 .285 .33
178,420, 6,910 4,220 5,755 301 .35
287,590 | 12,200 6,180 9,586 .502 .56
Water year 194142 ............ 2,816,550| 25,800 1,660 7,717 .404 5,49

# Winter discharge measurement mede on this day.
& No gege-height record; discharge computed on basls of power-plant record at Coon Replds hydro
plant,
Note.- Stage-discharge relation affeoted by lce Dec. 8 to Mar, 11.
we basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Mississippi River at St. Paul, Minn. -

-

Location,- Water-stage recorder, lat. 44°56'40", long. 93°05'20" in NEt sec. 6, T. 28 N.,
. ., in St. Paul, 6 miles downstream from Minnesota River. Datum of gage is
684,16 feet above mean sea level, adjustment of 1912. Auxiliary water-stage recorder
ént‘snb;llé gec, 22, T. 28 N., R. 22 W., in South St. Paul, 7 miles downstream at same
atum.

Drainage area.- 36,800 square miles.
Records available,.,- March 1887 to September 1942.

Average discharge.- 50 years (1892-1942), 8,842 second-feet (adjusted for diversion).

Extremés.- Maximm discharge during year, 30,300 second-feet May 20 (gage height, 9.18
= teet); minimum daily, 2,900 second-feet Dec, 12.
1887-1942: Maximm &ischarge, 80,800 second-feet Apr. 6, 1897 (gage height, 18.0
feet); minimm daily, 632 second-feet Aug. 26, 1934.
imm discharge known, 107,000 second-feet Apr. 29, 1881 (gage height, 19.6
feet), determined by Corps of Engineers, U. S. Army.

Remarks.- Records excellent. Flow gart]y regulated by Government reservoirs on head-
~—waters and power plants. Stage-discharge relatlon affected most of year by backwater
from Hastings Dam. Beginning July 20, 1938, sewage from Minneapolis and St. Paul
which formerly entered sbove station, was diverted to a sewage-disposal plant, thence

to river below station. Figures of dally discharge do not include this diversion.

Discharge, in second-feet, water year October 1941 to September 1942

Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Auvg. Sept.

1] 12,300 | 12,100 |. 7,260 | 6,120] 6,140| 6,160 | 16,600] 10,600| 26,000| 13,800} 12,800 9,700
2| 12,000 | 11,700 | 6,970 | 4,89 | 6,110 | 4,780 15,200f 11,400} 26,000| 14,000| 10,800| 12,700
3| 11,300 | 11,300 | #7, 3,840 | 5,480 | 4,090 | 14,700| 14,800| 24, 13,700| 10,400| 15,500
4| 11,600 | 10,600 | 6,970 | 4,240| 6,190 | 4,870| 13,900| 16,000| 24,400 13,700/ 9,100} 16,100
5] 11,400 | 10,200 | 6,350| 4,160| 5,960 4,820 | 13,300| 16,800{ 24,000| 13,800{ 10,400 15,300
6| 11,400 10,800| 7,330] 3,790| 5,6%0| 4,640| 13,500 17,B00| 24,400| 13,200 8,6880| 14,800
7] 12,000 | 10,700 | 6,610 3,640 6,170| 5,100 | 13,800{ 18,100| 24,700| 11,800| 10,200 13,900
8| 10,800 | 10,600 | 6,880 | 4,460 5,200 6,150 12,600{ 18,100( £3,100| 11,800, 10,200| 13,000
9] 10,700 | 10,200 | 4,200 4,34 6,080 | 6,080 | 11,700| 17,500 » 11,200 10,600

o 13,000
10| 11,100 10,100 [ 4100| 4,190 | #6.230 | 4,880 | 11,000| 16,900| 24,400| 11)100] 10,700| 12,300

12,000| 9,640 2,930| 4,560] 5,430 | 5,740 | 10,800 16,800| 24,700| 10,100 10,800} 12,000
12} 12,200] 9,360 | 2,900 4,330 6,430| 5,190 | 10,800| 16,600 24,800| 10,200| 10,600 12,100
13| 12,000| 8,490 S;s00| 4,320| 5,610 | 5,270 | 10,500( 17,500| 24,300| 8,640| 10,100 12,000
14| 11,400) 9,040 | 4,690| 4,330 4,040 | #6,800 | 11,100| 17,600| 23,700| 7,890| 10,200 11,700
15| 11,100 8,600| 4,630| 4,600| 6,420| 4,930 | 10,100| 19,500] 23,200| 8,570 10,200] 12,100

.
16| 11,500| 9,020| 5,060 4,510) 6,3650| 5,620 9,490| 21,400| 22,100 7,700| 10,200f 12,700
171} 10,900 8,320| 5,820| 4,410 4,580| 5,430 9,070| 23,200 21,900 9,880| 9,920/ 14,100
18| 10,600| 8,670 6,690 4,690 4,980 6,120( 9,420/ 26,200| 21,200] 9,770| 9,420( 16,400
19| 10,700| 8,940 8,120| #4,8701 4,970| 8,920| 8,940| 28,400/ 20,200 9,920} 8,820} 18,800
20] 11,700 e,740| 6,270| 4,570 4,710| 7,110 8,120] 30,000/ 19,000{ s,190| 8,650 20,100

21} 11,800| 8,980] 8,8280| 4,760) 4,950| 6,910| 8,420 30,000] 18,800 6,890| 8,490 20,400
22 . 7,660 | 6,690 4,670 5,120 , 8,670 ,400| 16,400] 7,240 ,660| 20,
23| 11,200 , 6,420 ,780| 6,020|10,600| 8,940 27,700] 15, , 2! 7,140| 19,700
241 11, 5,890 »,680| 5,080} 4,920 11,000 6,010{ 26,200] 16,500f{ 7,680! 7,160| 19,
254 11,200| §,9830 6,680 | 4,690 5,120 13,200 7,880 » 16,000 7,540| 6,770} 19,100
28| 11,800, §5,780| 6,080| B5,270] 5,490 14,200 8,400| 24,300| 13,500 6,970| 6,510
27 ’ ,7%0| 6,030 5,040{ 5,180 14,800| 8,680| 22,800| 13,600 8,010 ,120| 18,600
28| 11,900 ,430 | 6,190| 6,600| 5,280 . 9,020| 21,900| 13,500 8,370 ,970{ 17,800
29| 11,900} 6,750 6,160 5,620 - 15,800 9,930) 25,500 14,400} 7,840| 6, 6,800
30| 11,600| 7,340| 6,510| 5,670 - 16,400 | 10,200/ 25,000; 14,500 9,990| 6,970} 16,500
31| 11,400 - 6,560 5,880 - #16 ;100 - 25,600 - 8,190 7,040 -
Observed Piversion Adjusted for diversion
Menth Second (moan Per square| Runcff in
= L]
foot-days| ¥axiaum |Minimun| Mean second-feet)t| Mean mil?? inohes
356,200| '12,300] 10,500| 11,490 181 | 11,670 0.317 0,36
266,260 12,100 6,780| 8,876 160 9,036 246 27
180,120 7,5%0| 2,900} 6,810 162 5,972 «1682 .18
Calendar year 1941 ..[4,073,1s0| 39,400| 2,730| 11,160 178 | 11,340 .308 4.12
143,960 5,880| 3,640| 4,644 161 4,806 .131 .15
148,600 6,190} 4,580 5,307 152 5,459 «148 <186
247,410| 16,800| 4,090 7,981 176 | 8,168 .222 25
se1,360( 15,600| 7,660] 10,710 174 | 10,880 .296 .32
666,300! 30,000{ 10,600f 21,170 T o198 21,370 581 66
818,300 26,000} 13,600] 20,610 207 | 20,820 +566 +62
304,330 | 14,000| 6,890] 9,817 197 | 10,010 .272 W31
279,730 12,500 8,120 ’ 200 9,224 261 «28
465,300{ 20,400| 9,700| 15,610 231 15,740 428 47
Water year 1941-42 . 5,987,860 30,000 2,900 10,920 183 11,100 «302 4.02
# Winter discharge measurement made on this day.

t+ Diversion through Twin City sewage-diaposal plant.

Hote.- Discharge computed on basls of staff-gage readings May 4 to'July 20, July 26 to Aug. 18.
Discharge Oct. 1 to Dec. 8, Dec. 18-26, Mar. 22 to July 20, July 26 to Sept. 30, computed using fall
as determined by auxillary water-stage recorder as a factor. Discharge Dec. 7-17, Dec. 27 to Mar.
21, July 21-25 computed on basla of diacharge at Twin City Lock and Dam {furnished bgy?ord Motor Do.),
plus discharge of Minnesota River near Oarver corrected for l-dey lag and incremsed 6 percent.
Records of diversion by Twin Citles' sewage disposal plant furnished by Minneepolias-St. Paul
Senitary District.

Time basls: Central standard time prior to 2 a.m., Fed. 9, 1942; central war time thereafter.

To convert war time to standard time, subtract 1 hour.
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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. 20 W., 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,
U. 8. Army). Auxillary staff gage, in sec. 14, T. 25 N., R. 19 W., half a ulle up-

. stream from Diamond Bluff, 2 miles upstream from Trimbelle River, and 10.7 mlles
downstream from Prescott, gt same datum.

Dralnage area.- 45,000 square mlles.
Records avallable.~ June 1928 to September 1942.

Average discharge.- 14 years (1928-42), 10,110 second-reet.

Extremes.- Maximum dally dischargé during year, 42,400 second-feet May 21; maximm gage
helght observed, 80.56 feet May 21; minimum daily discharge, 5,660 second-feet Dec. 13
(discharge through dam 3); minimum gage helght, 74.55 feet Dec. 10.

1928-42: Maximm dally discharge, 73,900 second-feet Apr. 13, 1941; minlmm dally,
1,380 second-feet, July 13, 1940; minlmm gage height, 65.08 feet Aug. 29, 1934,
present datum.

Remarks.~ Records good. Flow partly regulated by rsservolrs, navigation dams, and power
plants above station. .

Coopgrt;.tion.- Gage readings at Dlamond Bluff furnished by Corps of Engineers, U. S. Army.

Disclu?rge, in second-feet, water year October 1941 to September 1w42

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

20,700| £1,500) 12,100/ 8,500 8,100| e,050| 22,600 17,600 | 36,400 | 21,500 | 14,300 | 15,000
20,300 21,500|%12,200| %7,290| 8,250( 7,480 23,300| 19,500 | 36,300 | 20,800 | 15,600 | 19,800
20,300| 20,700| 11,300| v,300| 8,870| 7,320| 23,100 22,900 | 35,500 | 21,300 | 14,600 | 21,400
19,800| 19,600| 12,600| 7,3l0{ 9,450 7,890 21,900] 27,300 36,100} 21,300 | 14,400 | 25,100
19,800, 18,700; 12,700{ 7.040{ 9,260| 7,500| 20,100 | 29,000 36,300 | 20,800 [ 13,600 | 25,100

19,000{ 18,600} 10,900 7,090| 8,870 v7,570| 19,200| 30,5800| 36,600 | 19,400 | 14,500 h21,100
19,100| 19,100| 12,300| 6,S60| %7,740| 8,330 20,000} 31,100 | 37,200 | 18,700 | 13,700 h19,500
19,400| 1s,700( 11,800, 6,3s0| 97,500 S,600| 20,400| 30,300 | 37,500{ 17,800 | 13,600 16,200
19,300| 18,200( 10,300| 6,6l0| 7,670| 8,510| 18,700| 29,600 | 37,000 17,100 | 13,500 fl4,900
19,300| 17,200{ 6,610| 6,910| 8,240| 8,380| 17,100| 28,100 [ 37,200 | 17,800 | 14,400 h1l6,300

111 20,300, 17,600 6,190 6,840{ S,690! b7,470! 16,700| 26,900 37,700 | 17,100 15,300 {h15,900
12} 20,900 16,700} 5,950| 6,700/ 8S,620! b8,220| 17,100| 26,500 37,500| 16,200| 15,600 (hl6,600
13| 21,500| 16,300| 5,660 6,810| #8,560|*b8,570| 16,600| 25,700| 36,400 | 15,800| 14,400 |h16,900
14| 21,600[ 15,400 5,780| 7,020/ 8,080] b9,060| 16,600| 26,200 34,800| 14,600 14,200 (hl7,400
15} 20,700 15,600| 6,600( 7,100{ 8,020| b9,310| 17,000| 26,400| 33,200 | 14,400 | 14,700 [h17,500

16| 20,200| 15,800| 8,070 7,420{ 8,060| b9,450| 17,200| 29,100| 52,300| 14,500 | 14,800 |n17,400
17| 19,700| 15,900{ 10,200| #7,720| 7,660| b9,430| 16,400 33,400| 31,200| 13,100| 14,100 [hl8,800
18| 19,200/ 15,100 11,700 7,770| 7,430{b10,500| 16,300| 36,600| 51,100| 12,700 | 13,200 {h24,600
19| 18,300, 15,000| 11,100 7,500| 7,090{b10,800| 15,700| 39,200| 30,100 12,900 | 12,600 |n28,700
20| 18,600 15,500 10,400 7,690 7,650|b10,900( 15,200| 41,000| 28,500 12,900| 12,100 (k28,600

Sonan arune~ g

21| 20,500 15,300] 12,300/ 7,900/ 8,010|b11,800| 13,600| 42,400| 26,900| 12,700| 12,800 |h27,600
22| 21,100 14,600 12,300 7,800| 7,990|b13,100| 13,500 42,300 24,900 12,200 12,200 |n27;200
23| 20,700| 13,200! 12,200| 7,680 '7,820|bl4,900{ 14,500(. 41,000| '22,800| 11,500| 10,900 |h27,100
24! 20,000{ 11,200| 11,600 7,860| 7,280|bl7,100( 14,500) 39,200| 20,300 11,400| 10,700 |h26,500
26| 20,100 10,200| 11,400 8,400| 7,780| 19,500 14,100| 36,900( 19,400| 12,700| 10,900 |n26,600
26

20,500| 11,000| 11,s00{ 8,210 %,790| 20,200| 14,000| 36,200 19,100 13,800| 10,800 {h26,600

27} 20,700/ 11,900{ 10,600 8,5l0| 7,940| 20,700| 14,400! 33,600| 18,600| 10,900| 10,700 |h27,200
28| 20,500| 12,700| 10,400| 8,8%0| 8,190| 21,100{ 14,900| 32,600| 18,400| 12,500 11,000 |h25,800
29 20,600{ 12,700{ 9,680 9,500 - 23,800{ 16,300 31,800 20,000| 13,100 11,100 (h25,200
30} 21,000] 12,800{ 9,400 9,890 - 25,900| 17,100| 35,300( 22,200| 12,800{ 11,400|n24,100

31| 20,500 - 8,840 8,390 - 23,300 - 36,100 - 13,300 11,500 -

Second~ Per square | Runoff in

Month foot-days Maximum Minimum Mean mile inches

624,100 21,500 18,300 20,130 0.447 0.52

- 478,300 21,500 10,200 15,940 354 .40

314,980 12,700 5,660 10,160 .226 .26

Calendar year 1941 ............ 6,592,750 73,900 4,900 18,060 .401 5.46

January..... 236,830 9,890 6,380 7,640 170 .20

February . P PN . 226,610 9,450 7,090 5,093 180 .19

March. ... 382,740 23,900 7320 12,350 274 .52

April.... 518,100 23,300 13,500 17,270 .384 .43

May .. . 954,600 42,400 17,600 31,760 L7006 .61

911,800 37,700 18,400 30,390 .675 715

477,900 21,800 10,900 15,420 343 .39

407,200 15,600 10,700 13,140 .202 .34

658,700 28,700 14,900 21,960 .488 .54

Water year 1941-42 ............ 6,221,860 42,400 5,660 17,080 379 5.15

# Winter discharge measurement made on this day.

b Slope~stage~discharge relation affected by ice.

h Computed from tape-gage readings.

Note.- Discharge Dec. 1 to Mar. 10 computed on basis of S a.m, to 8 a.m. discharge through dem 3
corrected for storage in pool 3. Discharge Oct. 1 to Nov. 30, Mar. 11 to Sept. 30 computed by using
fall as determined by auxiliary staff gage as a factor.

Time basis: Central standard time prior to 2 a&.m., Feb. 9, 1942; central war time thereafter.

To convert war time to standard time, subtract 1 hour.
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Mississippl River. at Winona, Minn,

Location.- Water-stage recorder, lat. 44°03'20", long. 91°38'15", in sec. 23, T. 107 N.,
. ., at highway bridge in Winona. 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.7W., 2.7 miles upstream. Datum of auxiliary gage is 600.00 feet above
mean sea level, adjustment of 1912.

Dralnage area.- 59,200 square miles.
Records available.- June 1928 to September 1942.
Average discharge.- 14 years, 19,400 second-fest.

Extremes.- Maximum discharge during year, 103,000 second-feet June 4 (gage height, 13.25
Nee ésminimm daily, 11,100 second-feet Aug. 26, 28; minimm gage helght, 4.48 feet
ovV. 23.
1928-42: IMaximum discharge, that of June 4, 1942; minimm, 2,250 second-feet
Dec. 29, 1933.

Remarks.- Records excellent. Discharge, except period of ice effect, computed by using
all as determined by auxiliary water-stage recorder as a factor. Flow partly
regulated by reservoirs, navigation dams, and power plants upstream. -

Discharge, in second-feet, water year October 1941 to September 1942 *

&
&
=
o
4

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

35,300 46,200| 22,600 15,600/ 16,900| 14,200{ 46,200 28,400} 71,700 | 36,700 | 25,500 | 18,200
32,600 47,000| 22,900 14,900 16,900; 14,400| 44,300 31,900| 51,700 36,800 | 27,800 | 34,300
32,700 45,400| 22,700| 14,500 16,900( 14,100 43,200 35,000} 96,800 37,300 28,100 | 44,700
32,5600| 44,800 22,000| 14,300/ 16,700| 14,400 41,700| 32,300102,000| 36,700 | 26,800 | 40,700
32,100, 45,400| 22,300 13,700 16,800| 14,600 41,800| 33,300)101,000( 35,400 24,760 ( 37,600

52,800{ 46,200{ 21,600 13,400| 17,000 14,500| 40,800| 37,600 98,800 34,700 26,800 | 56,700
33,900 47,000| 21,400 13,000/ 15,400| 14,800{ 41,000| 39,300| 96,600 54,500 25,900 35,400
36,200 46,200| 20,900 12,600 15,100| 15,000| 40,300| 41,700| 93,300( 33,700| 25,900 ( 33,000
20,300 12,300{ 14,600| 15,600] 40,200| 43,800| 88,600 32,700| 27,000 | 30,100
37,200, 42,3000 18,900/ 12,300{ 15,300 16,300/ 40,300| 45,500 86,500| 35,100| 27,100 | 27,600

1% 33,200, 39,800/ 14,900| 12,500 15,300| 16,100| 3s,500| 46,200| 82,500| 33,400| 26,500 22;,088
1

4
13| 40,700/ 34,800 11,300 12,600{ 15,500 16,800| 36,300| 43,700 71,500 32,800] 26,100/ 35,700
14| 40,800 32,500 11,500 12,800| 15,300 17,500/ 35,200| 43,300/ 66,600 32,500( 25,800| 31,600
15| 40,800 31,200 11,800 #12,900| 15,400, 19,500 34,600, 43,800| 63,800{ 30,000 25,800| 29,800

16| 39,000 31,300| 12,400 13,500 14,900| 21,000 34,300/ 45,100/ 62,000 27,900 24,600| 30,800
17| 37,500 29,400| %13,200, 14,300 14,300| 23,000 33,400| 43,800{ 59,100| 26,200 23,400| 29,800
18| 36,90d 27,700 14,400 14,800 13,000 24,600/ 32,700| 45,400, 56,400( 23,600 22,400 37,900
19| 35,500 27,900 15,700/ 15,300 13,000 24,100( 31,300 46,200/ 52,500| 25,200| 21,500| 45,400
20| 35,000 27,800 17,100, 16,100 13,900, 26,200 32,800, 47,800{ 50,200| 26,600| 20,300| 49,400

21| 34,209 #27,200 19,300 16,200/ 13,000/ 31,300 32,700/ 49,400 47,800/ 26,100| 19,300} 64,800
22| 33,100 26,200 22,100 16,300 13,000/ 40,400/ 30,100| 51,100| 45,400! 24,000| 18,900/ 78,700
23| 34,100 22,200 21,800 16,300 #13,800| 37,900 26,800| 53,700 43,400/ 21,300| 16,400, 83,600
24| 34,700 #21,300{ 21,100 15,000 13,900 35,600 25,800 66,500| 41,300( 20,500| 13,300/ 81,300
25| 34,500 19,800 22,700 16,000 13,800 36,700| 27,000 55,500| 57,800 19,200 11,100{ 73,700

26| 34,804 22,000 22,800 16,100 13,900 37,300 27,200| 55,500 35,900 21,200 11,200| 66,200
27| s7.40d 22,500 20,300 16,800 14,000 38,000| 24,900| 54,600 33,400 22,300 12,600{ 69,900
28| se;sod 20,700 19,800 16,900 14,100/ w4070 25,100 52,500| 33,500 25,400| 11,100{ 54,600
30
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36,500 20,500 18,300 186,900 - 42,500 25,900| 52,800 41,000| 23,200 12,900 51,100
39,400 21,3000 18,200 17,200 - 44,000, 26,700| 57,300 39,700| 25,200( 12,900f 47,800
31} 42,100 - 17,800 17,400 - 45,400} - 64,800 - 26,300 12,900 -

Seoond- Per squars | Runoff in
Month foot-days Maximum Minimum Mean mile inches
1,121,700  4a2,100| 32,100{ 36,180  0.611 0.70
998,6 a7.000| 19,800 33,200 1562 65
B75,500| 22,900 11,500 18,560 R 236
10,601,460 56,700 7,350 29,020 490 6.68
"7 ass,700|  17,400| ~ 12,800 14,700| .248 .29
418,900 17,000| 13,000 147960 .53 .26
200 45,400 14,100| 25,200 426 ot
1,059,300|  48,200| 24,800 34,640 585 .65
1,420,500|  64,800| 28,400| 45,820 w4 .89
1,958,200, 102,000| 33,300] 65,270  1.10 1.23
594,400|  S7,300| 19,200 28,850 w487 .56
660,500 28,100| 11,100 21,520 360 4z
1,541,500 95,800 18,200| 44,720 w755 84
Water year 1941-42 ............ 11,666,100 102,000| 11,100| 1,960 540 .52

# Winter discharge measurement made on this day.

Kute .~ Slope-stage~discharge relatlon affected by ice Dec. 16 to Mar. 14 dischsrge computed on
basis of flow through dam 5-A.

Time bagls: Centrel standard time prior to 2 a.m., Feb. 9, 19423 eentral war time thereafter.
To convert war time te standard time, subtract 1 hour.
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Mississippl River at La Crosse, Wis.

Locatlon.- Water-stage recorder, lat. 43°48'45", long. 91°15'25", 1n sec. 31, 7. 16 N.,
. +» 8 quarter of a mile upstream from highway bridge at La Crosse. Datum of
gage 1s 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 mlles upatream,
Datum of auxiliary gage is 600.00 feet above mean sea level, adjustment of 1912, -

Dralnage area,.- 62,800 square miles. o

Records avallable.- June 1929 to September 1942. .

YN

Average discharge.- 12 years (1930-42), 21,850 second-feet. *

Extremes.- Maximm discharge durlng year, 123,000 second-feet June 5 (gage helght,-12.94
Teet]; minimum daily, 8,900 second-feet Dec. 13; minimm gage height, 3.921%291!:}%@. 24.
1929-42; Maxlimum discharge, that of June 5, 1942; minimum daily, 3,300 sacand<feet,
Dec. 30, 31, 1933; minimm gage height, -2.70 feet (corrected) Aug. 19, 20, 1936,
present datum. )
Maximum stage known, 16,0 feet June 19, 1880 present datum (discharge, 190,000
second-feet, computed by Corps of Engineers, U. S. Army).

Remarks.- Records good. Discharge computed by using fall as determined by auxiliary
Wwater-stage recorder as a factor. Flow partly regulated by reservoirs, navigation
dams, and power plants upstream. :

Discharge, in seccnd-feet, water year October 1941 to September 1942
Oct. Nev. Dec Jan. Feb. Mar. Apr. May June July ‘Aug , Sept.

40,500 54,400 | 25,000} 17,400 18,400 | 15,400 | 62,600] 32,100 70,900| 48,800 | 25,800 | 19,100
33,700 | 66,400 | 26,600 | 16,300 | 18,300 | 15,400 | 61,700| 33,500 | 88,300 | 47,600 | 30},"700 | 32,700
36,700 | 65,500 | 26,600 | 16,100 | 18,100 | 16,500 | 48,500 | 37,700/108,000 | 47,300 | 30,500 { 46,700

119,000 | 43,700 | 29,600 } ;
36,100 56,400 | 24,900 | 16,300 | 15,100 | 16,800 | 45,200 34,000 {121,000 | 39,300 | 26,800 | 39,560

34,600] 56,400 | 23,600 14,700 | 15,100 | 16,600 | 45,900 20,100 /117,000 | 38,100 | 27,500 | 37,100
38,700 54,400 | 23,600 | 14,200 16,800 | 16,700 | 45,100 | 45,200 {112,000 | 37,400 | 27,500 } 36,800
42,100| 51,700 | 22,400 | 14,300 | 16,600 | 16,800 | 44,400 46,700 {110,000 | 37,400 | 26,400 | 34,300
41,0800 49,100 | 22,100 | 14,200 | 16,500 | 18,300 | 44,400 49,100 (112,000 | 35,800 | 24,800 { 29,700
42,900 | 45,200 | 21,500 | 13,400 | 16,400 | 16,800 | 46,200| 60,800 [105,000 | 35,800 | 30,300 za!,aoo

H
16,400 | 17,100 | 44,200 53,500 [100,000 | 37,700 | 2,800 | 24,600
12| 81,700| 41,400 11,300 14,500 | 16,800 | 19,
13| 48,300| 38,700 | 8,900 14,300 | 16,500 | 18,900 [ 39,900 51,700 86,900 34,600 | 27700 } 39,200
14| 46,700| 36,700 | 10,700 | 14, 16,600 | 19,700 | 38,600 60,500 | 80,000 38,000 [ 27,800 | 34,600
15| 46,900| 34,800 | 14,400 | 14,400 16,600 | 22,000 | 37,500 50,800 | 74,800 | 31,700 | 27,500 | 33,600
;

-
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16| 45,100| 33,400 | 15,000 |#14,500| 16,600 | 23,400 | 37,800( 51,700 | 72,200 | 29,700 | 2¢,600 | 31,900
17| 48,400 22,300 16,100 | 15,800 14,600 | 26,500 | 56,600} 58,500} 65,500 27,000 | 24,000 { 32,700
38| 42,600 30,000 416,500 | 16,000 | 14,800 | 32,100 | 34,700} 53,500 | 66,100 | 24,900 | 22,600 { 39,600
39| 41,300| 29,500 | 18,600 | 16,800 | 15,000 | 34,300 | 32,800| &2,600| 61,600/ 25,600 | 22,700 | 50,800
20| 40,100| 29,500 19,400 | 17,000.| 16,100 | 36,400 | 34,500 53,500 | 67,400 | 32,300 | 22,700 | 66,400

21| 39,700| 29,000 22,300 17,100 | 16,200 | 40,800 | 35,800 | 54,400| 63,500 29,800 | 21,500 | 66,100
22| 38,600 |#28,800| 23,900 17,300 | 16,000 | 47,500 | 53,100{ 67,400 49,800 | 26,300 [ 20,900 | B4,
36,900 25,300 ) 24,600 17,300 | 16,400 | 61,700 | 30,500| §9,400| 47,200 25,200} 19,600 {:95,700
39,600 21,400 25,200 | 17,500 |#16,400 | 60,800 | 27,500 69,400| 44,300} 20,900 | 16,200 | 97,200
40,800 23,300 26,000 | 17,400 | 16,300 [#46,600 | 27,600} 60,600 40,500 | 21,300 13,000 | 91,200

25

26| 40,700 23,000 27,100 18,100 | 15,400 | 45,900 | 29,100 | 60,600 38,000 | 23,700 | 12,500 | 55,500
27| 41,400 27,700 23,900 | 18,200 | 15,400 | 46,700 | 28,100 | 58,400 | 34,900 | 25,400 | 15,500 | 77,400
28| 41,600 22,400 | 23,000 18,200 | 16,500 | 47,500 | 26,700 | 57,400 35,400 | 24,200 | 13,000 | 70,900
29| 42,100 24,000] 20,500 18,200 =~ - | 49,100 | 27,100 | 67,400 | 46,700 | 27,800 | 13,200 | 64,900
30| 44,400 24,700 | 19,100 18,300| -~ 60,800 | 29,800 | 68,400 | 62,800 | 26,900 | 16,900 { 57,400
31| 49,000 = 19,300 18,400 | ~ 52,600 - 64,900 - 29,200 | 15,500 | =

Seccnd— . Per square | Runoff in
Mcnth foot-days Maximum Minimum Mean mile inches
Octeber........... ..., 1,288,000 51,700 33,700 41,5660 0.662 0.76
Movember . AN . 21,400 37,630 «599 «67
December . .............ieuenn.n. ) 8,900 20,710 330 38
8,900 32,640 .618
499,000 18,400 13,400 16,100 .266 «30
455,900 18,400 14,600 16,280 .269 27
940,100 52,600 15,400 30,330 .483 «56
1,141,800 52,600 26,700 38,060 «606 68
1,580,000 64,900 32,100 60,970 .8182 «94
2,267,800 121,000 34,900 76,690 1.20 1.34
1,006,500 48,800 20,900 32,440 617 +60
18,200 30,700 12,500 23,170 «369 43
1,508,200 97,2600 19,100 50,270 .800 .89
Water year 1941-42 ............ 13,176,300 121,000 8,800 36,100 «675 7.81

# Winter discharge measurement made on this day.

Note.- Slope-stage-discharge relation affected by ice Dec. 16 to Mar. 14; discharge obtained from
computations of flow through dam 7.

Pime basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Mississippl River at McGregor, Iowa

- Water-stage recorder, lat, 43°01'40%, long. 91°10'22", in c¢ity park at north
end of Main Street in McGregor, 2.6 miles upstream from Wisconsin River and 4.0 .
miles downstream from Yellow River. Datum of gage 1s 605,30 feet above mean sea
. level, adjustment of 1912. Auxiliary water-stage recorder at dam 9, 24 miles north-
east of Harpers Ferry and 14.2 miles upstream from base gage. Datum of gage is 600,00
- feet above mean sea level, adjustment of 1912.

Drainage area.- 67,600 square miles.
Records available.- August 1936 to September 1942.

Extremes,- Maximum daily discharge during year, 113,800 second-feet June 7; maximum gage
_'ﬂ'ﬂ?ﬂ'f, 17,38 feet June 9; minimum daily dfscharge, 13,000 secondsfeet Jan. 13;
min; we height, 6.37 feet Aug. 27.

1 ¢ Maximm daily discharge, that of June 7, 1942; maximm gage height
observed, 18.45 feet Sept. 18, 1938; minimum daily discharge, 6,200 Second-feet Dec. 9,
1636 (dqischarge measurement); minimum gage height, -0.86 foot Aug. 18, 1936,

Maximm stage known, about 21.0 feet 1in 1880,

Remarks.- Records good except those for periods of fce effect, which are falr. Stage-

B! relation affected by backwater from Wisconsin River and dam 10. Discharge

computed by using fall as determined by auxiliary water-stage recorder as a factor.
Flow regulated by reservoirs and navigation dams.

Discharge, in second-feet, water year October 1941 t; September 1942
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept .

50,700| 49,300{ 25,000| 19,300( 19,600| 16,500| 66,900 35,400 | 62,800 | 60,600 | 42,500 | 22,400
44,8500| 51,500 26,000| 17,000( 19,500| 15,500| 67,500 38,200 | 66,100 | 63,600 | 35,500 | 33,200
38,800 54,200 27,300| 14,600( 19,500| 15,600| 68,200 20,100 | 72,100 | 63,200 | 40,300 | 44,400
36,800 56,200 27,500| 14,000( 19;500| 15,000| 67,500} 39,500 | 83,800 | 59,700 | 39,100 | 45,000
35,100| 57,000|#26,900| 14,500 19,500| 16,500 66,400 37,400 | 98,000 | 66,200 | 31,600 | 44,700

36,300| 58,000| 24,600] 16,600 19,500 16,000] 64,500 | 38,800 111,200 | 62,600 | 30,800 | 42,700

19,500| 18,000| 62,900 | 42,600 113,500 | 46,400 | 30,700 | 41,400
44,800 59,300] 19,300| 15,000( 18,500 19,000| 61,700 | 43,600 08,700 | 40,500 | 32,000 | 37,300
46,000/ 88,400| 20,000| 14,500| 17,600 10,800 60,300 | 45,900 h09,100 | 39,500 | 38,200 | 29,700
44,900| 67,000| 19,100| 15,000| 17,000| 20,000| 50,100 | 483200 [111,800 | 39,500 | 41,700 | 26,200

44,100 64,700| 17,000/ 14,500( 17,000| 19,000] 49,200 | 61,000 115,100 | 7,800 | 57,700 { 26,200
4¢,700| 53,300 16,000 135;600( 17,000( 19,700| 48,800 | 53,000 110,800 | 3e,900 | 32,800 | 28,000
47,900| 61,900( 15,800 13,000| 16,500 20,600 47,200 | 54,500 {104,800 | 39,800 | 29,400 | 35,400
14| 49,600 49,600| 16,000( 13,500| 15,600| 21,500 | 45,400 | 66,300 | 98,100 | 40,200 | 26,600 | 43,600
15| 49,800 43,300| 15,500 (#14,500| 16,500| 23,200 | 43,600 | 66,800 | 92,300 | 39,800 | 28,000 | 44,100

16| 49,200| 86,900| 16,0001 16,000| 17,000| 26,300| 40,600 | 56,000 | 88,600 | 37,000 | 28,100 | 37,200
17| 48,600 34,400| 15,500| 16,500 17,600} 31,700 | 39,000 | 66,000 | 85,600 | 33,900 | 25,100 | 33,600
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21| 45,200| 27,200| 19,000{ 18,500| 16,000| 42,500 33,200| 66,700 | 71,800 | 36,600 | 24,000 | 65,000
45,500| 27,300| 22,000| 18,500| 15,500 44,500 | 34,000 [ 57,300 | 56,600 | 29,800 | 23,800 59,400

65
, 26,400| 18,500| 15,000| 52,400 | 30,500 | 59,400 | 57,400 | 14,700 | 19,100 | 75,100
4¢,100( 20,100| 28,100] 18,500 15,000{ 54,400 27,600 | 60,500 | 53,400 | 17,700 | 17,800 | 83,700

22

24

25

26| 41,400| 20,600| 29,000| 18,500| 16,000| 64,600 | 27,600 | 62,200 | 48,100 | 24,600 | 17,300 | 88,300
g :g,ooo_ 22,800 28,200| 19,000| 16,000} 54,400 | 26,400 | 62,300 | 43,000 | 26,100 | 17,800 | 84,200
29
30
31

,6001 23,600 26,000] 19,000| 16,600 63,700 | 26,500 | 63,200 | 37,900 | 26,400 | 19,100 | 84,200
43,800( 23,700 23,000( 19,500 - 63,9007 27,000 62,400 | 47,800 | 26,900 | 19,200 | 83,700
44,400| 24,600| 20,000| 19,500 - 64,900 | 30,300 | 61,800 | 55,600 | 29,100 | 19,100 | 80,200
45,500 =~ 19,000 19,500 - 56,000 - 62,000 - 35,700 | 18,800 -

Second- Per square | Runoff in
Month foot~days Maximum | Minimum Mean mile inches
1,372, 400] 60,700 35,100 44,270 0.656 0.76
1,221,900 69,800 20,100 40,730 .603 .67
661,800 20,000F 15,000 21,350 .318 +36
12,608,990 102,500 9,610 34,530 .512 6.93
514,500 19,800 13,000 16,610 +246 .28
482,500 19,600] 15,000 17,230 .266 .27
1,081,900 55,000 15,000 33,290 493 .57
1,265,500 58,200] 26,400 42,180 +626 »70
1,627,400 . 35,400 52,500 778 .90
2,413,000/ 113,800 37,900 80,430 1.19 1.33 o
1,164,300 R 14,700 37,560 566 -84
0, 42,500 17,300 27,760 411 47
1,520,400 88,300 22,400 50,680 2751 .84
Water year 1941-42 ............ 14,136,500| 113,300 | 15,000 38,730 -574 7,79

# Winter discharge measurement made_on this day.
Note.- Stage-discharge relation affected by ice Dec. 11~23, Dec. 26 to Mar. 8.
gis: Central stendard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.
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Mississippi River at Clinton, Iowa

Location.- Water-stage recorder, lat. 41°53'40", long. 90°09'24", in NE% sec. 16, T. 22
. . 3 E., in lower lock gulde wall at dam 13, 1.2 miles upstream from Otter creek, 2

miies north of Fulton, Ill., and 2.1 miles upstream from crossing of U. S. Highway 30
at Clinton, Iowa. Datum of gage 1s 568.70 fset above mean aaa level adjustment of
19012, Auxiliary water-stage recorder, in NW$ sec. 34, T. 81 N é E., at foot gt
Yazoo Street in Camanche, lowa, 4.9 m{les upstream from Wapsipmlcon River arid 10,
miles downstream from base gage. Datum of gage 18 563.21 feet above mean,sea. level,
adjustment of 1912. )

Drainege arsa.- 85,600 square miles at U. 8. Highway 30, where discharge measurements are
CH -

Records avallable.- October 1939 to September 1942. October 1932 to September 1939 in
Teports of Geological Survey and June 1873 to December 1932 in report of Iowa State
Planning Board enticled "Stream Flow Records of Iowa - 1873-1932," for site 23 miles
downstream from U. 8. Highway 30, published as Mississippi River at LeClaire.
Records equivalent except for inflow frum Wapsipinicon River.

Extremes.- Maximm daily discharge during year, 169,600 second-feet June 13; maximm
gage height, 18.04 feet June 13; minimm daily discharge, 18,800 second-feet Jan. 3;
minimm gage height, 1.49 feet Jan. 2.

1930-42: Maximm daily discharge, that of June 13, 1942; maxlmum gage h.eisht, that
of June 13, 1942; minimm daily dlscﬁarge, 12,000 aecond-reet Dec., 27-30, 1939; mini-
mm gage height, -0.70 foot Dec. 30, 1939

Maximm stage known, 19.7 feet June 25, 1880 (21.4 feet at auxiliary gage).

Remarks.- Records good except those for pertods of ice effect, which are fair. Stage-
scharge relation affected by backwater from Wapsipinicon River and dam 14. Dis-
charge computed by using fall as determined by auxiliary water-stage recorder as a
factor. Flow regulated by reservoirs and navigation dams. .

Discharge, in seccnd-feet, water year October 1941 to September 1942

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

| R i Bl Bl sl vue o [oncn | e [ | n. o
» » 78, 0 | 40,100 | 81,700 | 74,800 | 63,500 | 29,800
88,000/ 78,200 34,200| 18,800 | 52,000 | 25,100 | 7e. 500 | 48,100 | 82,700 | 75,300 | 77:300 |30 900
62 19,200} 31,900 | 25,300 | 76,200 | 55,500 | 88,800 | 75,400 | 69,200 | 50,200
52,100| 83,400| 35,600 20,600} 32,000} 26,100 7,000 | 56,300 | 92,700 | 75,100 | 57,100 | 63,100

50,700| 81,600 34,900 21,400} 30,500 | 27,400 | 78,100 | 54,700 00,400 4 74,400 | 48,000 | 55,600
54,600| 82,200 33,100 21,400 30,000 | 29,400 [ 79,100 | 55,700 [L09, 600 | 78,300 | 45,400 { 56,200
69,400| 65,300 32,300 | 21,700 | 30,000 | 30,500 | 76,600 | 56,100 [118,300 | 70,400 | 48,100 | 57,900
62,200 88,400 [ 32,000 22,800 28,900 | 32,300 | 73,000 | 67,500 h30,000 | 65,500 [ 48,800 | 68,500
€5,100| 88,200/ 30,500 | 22,000 28,900 | 31,900 | 69,900 | 60,400 f43,300 | 59,600 | 51,500 | 49,800

11| 64,000] ©7,700 [e30,400 | 22,900 | 28,000 | 31,000 | 66,800 | 64,200 {165,200 | 56,900 | 54,600 {S7,700
12| 64,100| 86,100| 29,800| 22,900 87,700 | £0,200 | 69,600 | €6,900 164,700 | 63,100 | 63,200 | 36,300
13| 64,400} 83,700 27,800 | 23,000 27,800 | 27,200 | 60,000 | 71,100 169,600 | 52,100 | 49,400 | 36,200
14| 65,300| 83,500 | 24,500| 23,700| 27,800 | 27,900 | 68,700 | 73,000 169,500 | 64,600 | 41,300 | 43,200
16| 68,600| 77,800 | 23,400 | 23,800 26,700 | 30,300 | 60,200 | 76,800 [L65,300 | 56,800 | 36,800 | 64,800

16| 71,500 70,900 | 22,600 | 23,700 | 26,200 | 34,100 | 69,200 | 77,000 [L60,200 | 64,600 | 35,000 | 54,400
17| 73,300} 64,400 | 22,900 | £3,800 | 26,600 | 40,700 | 66,700 | 76,700 [154,100 | €2,700 | 34,100 | 55,800
18| 75,100 &67,300| 24,300 ( 24,100 | 26,600 | 47,200 | 60,700 | 76,300 {47,800 | 57,000 | 34,000 | 51,800
19| 76,700| 48,700 | 25,600 | 25,400 | 26,300 | 56,100 | 54,700 | 76,900 140,500 | 41,800 | 35,200 | 56,600
20| 77,000 46,000 | 26,000 | 27,300 | 26,500 | 61,300 | 52,900 | 77,200 131,700 | 36,400 | 31,800 | 68,100

211 75,100| 44,900} 28,500 | 28,100 | 26,800 | 61,300 | 50,200 | 76,800 122,000 | 41,400 | 31,300 {71,400
72,600 | 42,900 | 31,000 | 29,500 | 26,100 | 64,500 | 44,700 | 77,700 111,800 | 47,400 | 30,300 |71,800
74,400 | 40,200 | 35,400 | 30,000 | 23,600 | 64,100 | 44,300 | 78,000 | 96,600 | 47,6500 | 29,200 |73,200
70,800 | 34,600 [ 37,000 | 29,900 | 23,200 | 63,600 | 44,200 | 77,900 | 86,800 | 40,000 | 25,100 | 77,000
65,480 | 33,700 | 37,100 | 29,900 | 23,500 64 600 | 43,400 | 77,700 | 75,400 | 32,400 | 25,900 | 81,000

22
23
24
25
g 61,000| 34,700 | 38,700 | 29,600 | 24,000 | 66,300 | 38,900 | 77,800 | 74,100 | 30,600 | 24,300 gg,BOD
28
29
30
3
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62,300 54,500 45,600 (#50,400 | 24,000 | 69,200 | 37,200 | 78,300 | 71,800 | 52,100 | 24,600 2800
61,000 | 53,400 | 42,500 | 30,6800 lﬂ 500 72,700 | 37,500 | 77,900 | 66,000 | 35,600 [25,400 101,600

63,200 | 33,400 | 32,400 | 30,600 73,800 | 37,400 | 77,700 | 63,300 | 36,200 | 26,800 12,200

63,200 | 33,100 | 27,400 | 32,800 | - 74,100 | 37,100 | 78,500 | 67,100 | 38,200 | 25,300 R1s,300
63,700 26,500 | 35,000 | - 74,400 | = 78,000 | - 39,800 {26,100 | -

Second- Per square | Runoff in

Month foot-days Maximua | Minisum Mean mile inghes
2,059,100 m,700| 60,700 66,420 0.778 0.89

1,874,300 88,400 33,100 62,480 730 .81

970,600 45,600 22,600/ 31,310 .366 .42

18,148,200 128,200] 14,800 49,780 .581 7.87

788, 600 33,000 18,800 25,440 297 .34

776,000 35,300 23,200 27,710 .32¢ 34

1,411,300 74,400 24,800 y .532 .61

1,822,100 79,100 | 37,100 60,740 .10 79

2,115,600 78,900 | 37,900 68,250 ~TOT .92

3,426,400 169,600| 63,300 114,200 1,33 1.49

1,679,500 75,400 | 30,600 54,180 .633 .73

1,250,500 ™,300| 24,300 40,630 | 475 .58

.| 1lese;500{ 11e,300| 27,950 61,050 724 .81

Water year 1941-42 ............ 20,040,500 169,600 18,800 54,010 -641 8.70

€ Winter discharge measurement made on this day.
Hote.- Stage-discharge relatlon affected by ice Jan. 1 to Feb. 27.
81 Central standerd time prior to 2 a.m., Feb. 9, 1542; central war time thereafter.
To convert war time to standard time, subtraet 1 hour.
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Mississippi River at Keokuk, Iowa

Location.~ bat. 40°23'35", long. 91°22'25", at Mississippi River Power Co's. dam and
power- plant at Keokuk, 2 8 miles upstream from Des Moines River-

Dralggg ‘aredy- 119,000 square miles.

Records avauag;e.- October 1932 to September 1942 in reports of Geological Survey. Jan-
uary 0 December 1932 in r'eport of Iowa State Planning Board entitled, "Stream-
flow Records of Iowa -~ 1873-1932." Records for period May 1913, when Keokuk dam was
completed, to September 1937 adjusted for change Iin contents in Keokuk Reéservoir, those
after September 1937 unadjusted. Records prior to 1913 collected at site at Galland,
8 miles upatream.

Average discharge.- 64 years (1878-1942), 60,470 second-feet.

Extremes.- Maximum daily discharge during year, 200,900 second-feet June 16; minimum daily,
second-feet Jan. 5.
1878-1942: Maximum discharge, 314,000 second-feet May 18, 1888; minimm deily, 5,000
second-feet Dec. 27, 1933
Flood of June 6, 1851, reached a stage estimated at 13.5 feet at Galland (discharge,
360,000 second-fest). *

Remarks.- Reéords good. Discharge com;l)u’ced from records of operation of turbines in power
plant and spillway gates in dam. Flow regulated by reservoirs and navigation dams.
Five discharge measurements made by Geological Survey and two by Corps of Engineers,

. 8. Army.

Cooperation.- Records of daily discharge furnished by Mississippi River Power Co.

’

Discharge, in second-feet, water year October 1941 to September 1942
Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aung. Sept.

85,500(204,100) 52,400 51,800 44,300 43,000 98,400 ( 47,200 { 87,700 | 75,600 { 54,900 | 39,200
93,800/110,300| 52,500( 34,000 50,600| 44,400 {100,300 47,000 | 88,300 | 80,500 | 64,600 | 42,600
110,400|115,400{ 52,500| 28,500| 52,200| 43,700{101,100| 47,700 | 88,200 | 87,000 | 77,600 | 46,500
97,100]122,600| 52,800] 23,000] 57,100| 43,800 97,600} 57,400 | 89,900 | 90,300 | 94,500 52,300
91,600{131,200| 50,900 21,500| 61,100| 45,000100,500| 63,400 | 97,200 | 90,300 [101,600 | 56,300

96,000{131,000; 51,000| 21,600 78,100 45,000(101,000| 64,300 |108,400 | 94,000 | 99,000 | 61,800
87,800{133,200| 49,100 24,000( 67,700 44,200(101,500| 66,300 {114,700 [100,500 { 96,400 | 74,000
79,900|134,100| 50,100| 28,000 64,400| 42,200(100,400 | 65,700 {120,400 [115,0600 | 92,000 | 72,900
110,300}132,500| 49,400 30,300| 69,900 40,700(101,500| 66,000 [130,000 |104,400 | 95,800 | 72,300
110,500|133,800| 46,900 32,400| 52,600 38,200| 99,500 70,400 {140,900 | 85,000 | 92,400 | 74,300

107,100{1354,100| 45,700| 34,700| 52,600| 42,800| 90,500 72,400 [1568,000 | 75,100 | 84,200 | 74,900
110,300/133,400| 45,400| 36,800| 51,200 44,900( 85,500| 75,900 1167,700 | 67,800 { 80,500 ( 58,600
105,900}130,900] 44,300| 37,800| 53,100| 42,900| 83,100| 77,600 {182,600 | 66,900 | 73,500 | 52,400
115,900/126,900| 40,600 37,800| 55,000 43,700 83,600| 87,300 (194,900 | 74,900 | 68,400 | 52,300
186 1100,700] 119,600 42 900 88,700 52,500| 42,400| €0,900| 90,100 (200,100 | 73,900 | 83,300 | 57,700

16| 98,400|114,500| 42,800| 38,900| 56,500 46,700| 83,000 92,200 (200,900 | ¥6,500 | 63,200 | 60,300
17} 96,600|104,100; 42,900| 38,900| 52,300 54,200| 81,800 96,500 (198,800 78,200} 51,100 | 65,300
18 {100,500 9%,500| 42,700| 38,900 43,000 70,100( 80,100 (102,400 |195,000 80,500 | 60,800 | 66,900
19| 99,600| 85,500 42,400| 39,300| 37,700 76,400| ¥5,900| 98,700 |189,800 | 74,300 | 48,000 | 69,200
20| 99,500| 77,000{ 42,000| 40,900 33,400 83,900| 65,000| 97,400(183,800( 60,000 | 44,900 | 70,900

21| 99,000 68,700| 43,600| 43,400| 31,500| 86,200 64,200| 94,500 (176,000 | 56,500 43,600 | 78,500
22{ 98,200| 70,000| 50,500| 44,400| 33,600| 91,800( 59,700| 94,000(171,400 57,800 | 41,600 | 89,700
23| 106,700| 65,500| 53,800| 44,400 42,500| 91,900| 55,600 92,900|162,800 ( 58,700 | 58,900 | 87,800
24(114,100| 62,200 58,100 45,200| 41,900 96,500| 55,600! 90,900|150,200 | 69,100 | 40,300 | 86,800
25|116,600| 57,500] 57,000 46,200| 45,300| 96,500 55,000 89,900 )134,300 | 57,700 | 39,500 { 89,000

26114,800| 53,300| 5e,300| 49,000| 48,900| 93,900 55,000| 91,200(118,500| 47,800 37,800 | 90,600
27(115,300{ 54,000 64,300| 49,200 42,000| 94,900| 53,0001 90,300(101,200 | 44,600 ( 35,800 | 96,500
g 101,200{ 55,400 65,600| 50,700| 42,000| 94,500( 49,100| 88,000| 90,200 | 45,800 | 52,400 {100,000
30

B DN~ g

peRe 8
BUO-H O®

94,800{ $6,100| 63,600| 52,400 - 99,100 47,200| 88,100| 84,300 | 45,700 | 34,900 105,700
94,500{ 53,300| 59,600{ 55,000 - 104,000| 47,700| B7,000| 76,300 | 45,300 38,200 113,000

31| 97,800 - 57,100{ 57,900 - 103,300 - 66,200 - 49,800 | 40,000 -
: Second- n Per square | Runoff in

Month *foot-days Maximom Min Mean mile inohes
3,150,100 116,600 79,900 101,600 0.8564 - 0.98
,961 600 134,100 63,300 (. 96,720 -830 <93
1,570,600 65,600 40, 600 50,660 +426 49
24,730,100 154,400 14,300 67,750 .569 7.7
1,215,500 57,900 21,500 39,210 .329 38
1,396,900 78,100 31,500 49,800 +419 .

2,030,600 104,000 38,200 65,500 550 «83
2,353,300 101,500 47, 78,440 +659 74
2,480,900 102,400 47,000 80,030 +673 .78
4,199,500 200,900 76,300 140,000 1.18 1.31
2,219,500 115,000 44,600 '71,600 802 ) «69
1,909,700 101, 600 32,400 61,600 .518 +60
2 159,200 115,000 39,200 71,970 <605 .67
Water year 1941-42 ............ 27,647,400 200,900 21,500 75,750 .637 8.64

Time basis: Central standard tlme prior to 2 a.m., Feb. 9, 1942; central war time thereafter.

To convert war time to standard time, subtract 1 hour.
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. 115
Movll Lake near Turtle River, Minn.

Location.- Staff gage, lat. 47°36', long. 94°50', in sec. 35, T. 148 N., R. 33 W., on
abutment of concrete dam at outlet, 3% miles west of Turtle River station on Minnesota
& Internatlional Rallway. R

Records avallable.- August 1938 to September 1942 (fragmentary).

5.~ T Maximm %age height observed, 2.56 feet June 7, 13, 1941; minimm

- observed, 1.32 feet Oct. 15, 1940.

Remarks.- lake level artificially regulated by dam (identification mumber 12-9) with five
S-Toottbm permitting a 2-foot control of lake surface. Datum of gage 1s at top of
concrete apron,

Cooperation.- Gage readings furnished by Minnesota Department of Conservatlon, Division
_%T‘Wm?esources and Englneering.

Gage helght, 1n feet, 1941-42

oct, 14  2.24 Jan. 10 1.86 Apr. 28 2.06 July 28 1.80
Nov. 19 1.98 Feb. 14 1,52 May 29 1.6 Aug. 20 2.00
Dec. 23  1.80 Mar. 27 1.94 June 27 1.80 Sept.26  1.80

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

LEECH LAKE RIVER BASIN

Leech Lake Reservolr at Federal Dam, Minn.

Log%tlon.— Water-stage recorder, lat. 47°12'23", long. 94°18'31", in lot 2, sec. 14, T.

5 N., R. 20 W., at head of Leech Lake River on Waboose Bay, & miles southwest of
town of Federal Dam. Datum Of gage is 1,293.23 feet above mean sea level, adjustment
of 1912. Prior to Dec. 31, 1884, at datum 5.76 feet lower. Prior to May 25, 1931,
staff gage at same site and datum.

- Drainape area.- 1,163 square miles.
ecords avallable.~ October 1941 to September 1942. March 1884 to September 1941 (un-
publIished) in flles of St. Paul office of Corps of Engineers, U. S. .
Extremes.- Maximum gage helght observed during year, 3.10 feet Aug. 10, 20, from head-
water-gage reading at dam; minimum observed, 1.66 feet Mar. 20.
Maximum gage height observed, 5.18 feet June 30, 1916; ninimum observed, -1.18
feet Nov. 20, 1934.
Remarks.- Reservoir 1s formed by natural lake controlled by concrete and timber dam;
storage began in 1884; dam completed in 1884; original timber structure replaced
by present dam In 1902, Capacity, 581,800 acre-feet between gage height 1.00 foot,
minimm allowable stage, and 5.24 feet, maximum operating stage. Dead storage,

161,510 acre~-feet.

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

Water 18 used to benefit navigation below Minneapolis.

(Prepared by Corps of Englneers, U. 3.

Capacity tablie (gage heignt, in feet, and contents, in acre-feet)

Army, from maps and surveys by that organization)

1.0 161,500 2.0 283,700 3.6 495,000
1.2 183,300 2.3 321,600 4.0 555,600
1.4 207,800 2.6 359,600 4,5 631,300
1.6 233,100 2.9 397,500 5.2 737,300
1.8 268,400 3.2 435,400
Gage helght, in feet, water year 1941-42
Oct. | Kov. | Dec. | Jan. | Feb. | Mar. | apr. May June | July | Aug. | Sept.
9 2.77 - - 2.02 - 1.687 1.85 - - - - 3.03
10 - 2.60 - - 1.77 - - - - £3.10 - -
11 - - - - - - - 2.30 | *2.,93 - 283 -
12 - - 2.40 - - - - - - - - -
19 - - 2.30 - - - - - 2.90 - - 2484
20 2.64 - - 1.85 .73 1.66 1.84 - - £3.10 - -
21 - 2.57 - - - - - 2.51 - - 2.73 -
28 - - - - 1.67 - - - - - - -
29 - 2,47 - - - - - - - - - -
30 - - 2.17 1.86 - - £2.05 - £3.06 - - £2.84
81 2,75 - - - - £1.82 - £2.56 - 2.86 3,07 -

f Computed from headwater-gage readings.

Monthly gage height

and contents, water year 1941-42

Change in contents
Gage height Contenta
Date (feot (acre-feet) ?:z::fr‘:zlé?h
80PteB0.arrnranrarnens 2.80 384,840 -
Qct. 31 2,75 378,520 -G,320
Nov. 30. - a343,120 ~36,400
Dece Blececrvernoaranns - a305,200 -57,820 _
Calendar year ...... - - -
Jan. 2266,010 -59,190
Feb. 241,990 -24,020 -
Mar. 260,950 +1€,960
Apr. 290,030 +29,080
May 353,240 +63,210
June 30. 416,450 +63,210
July 31. 392,430 24,
Aug. 416,950 +26,550
Sept.30... * 389,900 -29,080
Water year 1941-42.. - - +5,060

a No gage-helght record; contents interpolated.

Time basis:

central war time thereafter.

tract 1 hour.

Central standard time prior to 2 a.m., Feb., 9, 1942;
To convert war time to standard time, sub-
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Leech Lake River at Federal Dam, Minn.

Q%g%&- Start gages lat. 4708 43", long. 94°13'12", sec. 29, ..]M. N., R. 28

Gadwater and tajlmater of f Leech Lake River gt tomn o D, 2 iles

downstream trom natural outlet l..eeeh Lake. Datum ot gagea is 1, 23 fest above
mean sea level, adjustihent of 1912.

Drainage area.- 1,163 square miles.

Records available.- May to November 1929, October 1841 to September 1842. April 1884 to
er (unpublished) in t1les’of St. Paul office of Corps of Engineers, U. S.

remes.- Maximum discharge observed during year, 932 second-feet Jan. 14; minimm daily
scharge, 3 sscond-feet Apr. 28.
Maximum discharge observed, 1,530 second-feet in July 1904.

R ks.- Records fair. Discharge computed on basis of modifled weir formula, the head
% Ing obtalned from twice~-dally readings on headwater and tallwater gages. Flow
campletely regulated by Leech Lake Reservoir (see preceding page).

Cooperation.- Records furnighed by Corps of Engineers, U. S. Army.

Discharge, in seccnd-feot, wator yoar Octcber 1941 tc Septomber 1942

Day| Oct. Nov, Dec. Jen. Fob. Mar. Apr. May June July Aug, Sept.
1 169 208 601 887 468 510 106 89 78 106 se2 416
2 147 211 602 867 448 606 1 108 80 106 328 412
3 214 607 871 462 501 106 13 ki d 103 408
4 181 208 622 846 490 504 10 1185 64 o7 424
5 i 212 490 6504 110 108 o2 26 301 400
6 169 212 624 822 494 546 106 74 110 100 398 406
7 203 207 594 836 486, 667 102 i 11e 103 400 416
8 178 208 846 ave 690 81 73 110 06 442 400
9 182 214 872 860 453 676 76 9 102 4 444

10 178 222 798 es2 483 644 i &8 84 116 456 568

un 191 218 e a64 500 643 78 67 o1 113 450 578

12 181 216 791 s64 196 657 69 60 93 116 444 617

13 191 216 874 906 600 6651 ke 46 a7 116 438 613

14 226 664 932 508 839 66 58 81 1 466 |

16 178 226 864 922 501 620 68 90 7 478 618

16 19 208 804 899 508 826 54 7 72 76 444 696

17 204 1926 594 70 536 850 50 63 73 i) 423

18 200 314 894 881 546 696 40 78 82 84 416 530

19 197 634 890 881 538 696 40 87 84 a1 416 663

20 202 634 872 870 630 528 16 82 s4 90 406 636

21 210 619 848 960 530 1028 |~ 81 83 o7 111 406 628

22 210 690 861 862 530 106 62 84 o7 319 418 586

23 208 883 886 649 6350 o8 54 85 87 306 387 621

24 210 583 568 62 634 95 62 86 61 308 368 621

26 206 577 853 65 526 | 90 42 84 63 336 ’ 361 855

26 192 576 854 65 618 90 44 80 64 339 411 582

27 188 594 696 64 518 99 42 68 3 336 438 583

28 203 600 882 62 514 113 3 76 68 326 418 46

29 206 600 s72 | * ee - 116 7 67 96 319 166 120

30 202 594 am 277 - 117 62 62 109 322 600 263

E3 206 - 87¢ 483 - 112 - 66 - 316 561 -

Change in Ad Justed for change in
Nenth Cbsorved & xJ'norvoir conto: 8‘
Second— (moan Por square Ru.nott in
foct-days| Maximum (Minimum| Moan soc.-ft.)¢ | Moan nite inches

00tobOT. .. .vtvuiuninns 6,969 210 147 | 103 ~103 90 0.077 0.09

- 196 | 3n . 695 -224 -.103| -.22
594 | 72 -617 176 .160 .17

62 | 674 -637 a7 .03g .04

448 | 503 -432 71 061 .06

90 | 429 08 737 . .73

3| 66.2 +555 620 +533 .69

46 | 77.6 +964 1,042 .896| 1.03

63 | 85.3 +1,062 1,147 .886| 1.lo

76 | 171 -391 -220 -189| -,

286 | 413 +432 845 727 g
46 | 492 «489 3 003 .003

Water year 1941-42 129,732 932 3 | 365 +7.0 362 311 4.21

%+ Change in contents in Leech Lake Reservoilr.

Roto.- Negative figures of second-feet per square -uo and runoff in mebpa indlcote that evapora=-
tion and soepage oxceeded inflow.

Time basis: Central standard time prior to 2 a.-., Feb. 9, 19042; central war time thereafter.
To convert war time to standard time, aubtnet hour.
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Lakes in Leech Lake River Basin

Lower Trelipe Lake near Longville, Minn.

Location.- Statf gage, lat. 46°59', long. 94°05', in sec. 34, T. 141 N., R. 27 W., on
abutment of concrete dam at outiet,, 54 miles east of Longville.

Records available.- May 1938 to September 1941 (fragmentary).

TCMeS .~ : Maximum gage helght observed, 3.76 feet June 16, 1941; minimum ob-
served, 2.10 feet, May 16, 1939.

Remarks.- Lake level artificlally regulated by type "C" dam (identificatlion number 14-25)
WITH three 5-foot bays permitting a 4-foot control by stop logs. Datum of gage is at
top of concrete apron of dam.

Cooperation.- Gage readings prior to May 1942, furnished by Minnesota Department of Con-

_gerva"ﬂm, Division of Water Resources and Engineering.

Gage height, in feet, 1941-~42

Nov. 6 2.40 May 30 3.13 July 31  3.54 Sept. 29 3,38
May 21 3.20 June 29 3.5 Aug. 31 3.70

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

. ’ Mud Lake near Ballclub, Minn.

Location.- Temporary staff gage, lat. 47°16'00", long. 93°56'50", in SEiSE%{ sec. 22, T.

>, R. 26 W., at outlet of lake, 4 miles south of Ballclub. Datum of gage 1s
1,278.71 feet above mean sea level, adjustment of 1912,

Records avallable.- July 1941 to September 1942, .

Eiﬁreges.- HMexTmun gage heighgzobserved‘durmg period, 3.14 feet Sept. 4, 1942; minimum
ed, 0.80 foot, July 22, 1942.

Remarks.- lLeke level controlled by fixed-crest timber crib dam (idgntification number
2 which permits no regulation..

Coogerat on.- dage readings prior to May 23, 1942, furnished by Minnesota Department of

fon, Division of Water Resources and Engineerlng.

Gage height, in feet, 1941-42

1941 1941 1942

July 1 2.34 Aug. 23 2.00 June 30 .07
e 1.70 July 31 1.37
11 1.70 1942 Aug, 31 2,84
15 172 Mey 23 1.54 Sept.30 2,17
24 1.66 30 1.03

Note.~- Gage readings other than those shown above
were made during 1941-42.

LAXES BETWEEN LEECH LAKE RIVER AND SANDY RIVER

Ballclub Lake near Ballclub, Minn.

Location.~ Staff gage, lat. 47°20', long. 93°54', in sec. 31, T. 145 N., R
abutment of comcrete dam at outlet 2 miles nox’"theast ot Ballclub pos% oirfge‘.‘" on
Recomgsavanable.- Axﬁt 1937 tthtiaptemher 1942 (fragmentary).
EXtremes.- 1937-42: mum gage height observed, 6.34 fee H -
—mﬂﬁewme 2,70 feot Sopt. 29, ]‘339, Jan, 25, 1940, © Jan. 5, 1942; minimm ob
— eve cla regulated by type "C" dam (ldentification number 14-1)
WITh four 5~foot bays permitting a 4-foot cont:
Bop of Sonoresalaray® pormit ng t rol by stop logs. Datum of gage is at

coogration.— Gage readings prior to May 1942, furnished b 8, partm -
M, Division of Water Resources and’mgineering.y Minnesota De ont of Con

Gage height, in feet, 194142

Jan. 25  6.54 Mey 31 3.38 Aug. 31 4.850
Mar. 29 3.76 | Jume 30 3.20 | Sewt.30 4.94
Apr. 26 3.26 Tuly 31 3.20

Note.~- Readings other than those
. ng r n those shown above were

692769 O - 44 - 9
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Deer Lake near Deer River, Minn.

Location.—- Staff gage, lat. 47923, long. 93°43', in sec. 26, T. §7 N., R. 27 W., on
abutment of concrete dam at outiet, miles northeast of Deer River.

Records avallable.- July 1938 to.September 1942 (fragmentary).

Temes .- : Maximum gage height observed, 3.24 feet Apr. 23, 1941; minimum ob-

~—served, 1.90 feet July 21, 1938.

Remarks.- Lake level artiticially regulated by type "C* dam (identification number 14-23)
WITH four 5-foot bays permitting a 4-foot control by stop logs. Datum of gage 18 at
top of concrete sill of dam. :

Cooperation.- Gage readings furnished by Minnesota Department of Conservation, Division

olf'mﬁr'Resources and Engineering.

Gage height, in feet, 1941-42

Oct. 11 2.72 Feb. 11 2.19 May 31 2.58 Aug. 31  2.70
Nov. 26 2.40 Mar. 20 2.24 June 30 2.50 Sept.29 2,44
Jan. 16 2.20 Apr. 3 2.24 July 30 2.48

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

Bass Lake near Cohasset, Minn.

Location.- Staff gage, lat. 47°17! long. 93°37', in sec, 2, T. 55 N., R. 26 W., on
—apucment of concref;e dam at outiet, ¢ miles north of Coﬁasset.

“Records available.- July 1938 to September 1942 Sfragmentary).
Tenes .~ . : Maximum gage height observed, 2.80 feet July 15, 17, 18, 1941; mini-
wum observed, 1,54 feet Mar. 3-8, 1942,

Remarks.- Lake jevel artificially regulated by type "C" dam (identification mmber 14-29)
With four 5-foot ba{s permitting a 2-foot control by stop logs. Datum of gage is at

[

top of concrete sill of dam.
Gage height, in feet, 1941-42
Oct. 31 2,04 Jan. 16 1.58 Apr. 30 1.98 July 31 2
Nov. 30 1.60 Feb, 19  2.68 Nay 31 5.30 miel 31 si59
Dec. 25 1.70 Mar. 31  1.64 June 30 2.26 Sept.30  2.18

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

Little Splithand Lake near Grand Rapids, Minn.

Location.- Staff gage, lat. 47°04', long. 93°27', in sec. 13 T 5:’5.1\! R. 25 W
El nt of concrete dam at outlet 12 miles Southeast ot cit Grand i.%"
Records available.- S;hp;?mber 1937ﬁt?’§eptember 1942 (x’x-agrnentag)?r Grand Rapids.
o H mum gage height observed, 4.90 fee ;
GbEErved, 1.20 feet Jan. 17, 1940, Feb. 7. 1045, © ey 10, 1988; minimm
Rematrks.- Lake level artiﬁcia]'.ly regulated by type "C* dam (identification number 14-16)

“WITH four 5-foot bays permitting a 4-f
Non of tonorane sy oxf) Tt ng oot control by stop logs. Datum of gage is at

Gage height, in feet, 1941-42

Oct. 19 2.93 Apr. 30 2.10 June 30 2.80 Aug. 3. 2.16
Eeb. 11 1l.28 May 31 3.20 July 81 2.34 S:gt...'ao 1.62

Note.~ Readj‘ngs other than those shown above were made.
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Sandy Lake Reservoir at Libby, Minn.

Location,- Float gage,lat. 46°47'18", long. 93°19'06", at Libby, 1 mile upstream from dam
= which 1s on Sandy River In sec. 25, T. 50 N., R. 24 W., and 14 miles north of McGregor.
Datum of gage 18 1,207.71 feet above mean sea level, adjustment of 1912.

Drainage area.- 421 square miles. .

Records avallable.- October 1941 to September 1942. August 1895 to September 1941 (un-
publlshed) In files of 8t. Paul office of Corps of Engineers, U. 8. Army.

Ex glges.;ml“hxggxml%w gage helght during year, 10.94 feet, June 6; minimum daily, 7.58
N . .
Maximum dafly ge height known, 15.05 feet July 13, 1897; minimum dally, 0.65
foot, Jan. 20, 951 ’ ¥ A5, 1097 Ve

Remargsg- Reservolr 1s formed by natural lake controlled by concrete dam. Storage began

n 1893; dam completed in 1895; timber crid dam replaced by present structure in
1911. pacitg, 37,540 acre-feet between gage height 7.00 feet, minimum allowable
stage, and 11. teeﬁ, maximm operating stage. Dead storags, 34,960 acre-feet.

Coeperation.- Records furniehed by Corps of Engineers, U. 8. Army.

Capacity table (gage height, In feet, and contents, 1n acre-feet) X
{Prepared by Corps of Engineers, U. S. Army, from surveys and maps by that organizetion)

7.0 32,960 58,0 43,420 9.6 67,270
7.2 36,620 8.3 46,100 10.0 62,190
7.4 38,280 8.6 46,810 10.6 67,260
7.6 39,980 8.9 51,680 11.0 72,5600
7.8 41,700 . 9.2 54,410
Gage height, in feet, water October 1941 to September 1942
Dayl Oct. | Nov. | Dec. | -Jan. | Peb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1 - - - - - - - - - - - -
2 - - - - - - - - - - - -
i 10-‘ - - - - - - - - - - -
40 - - - - - - - - - - -
8| lo.41 - - - - - - - 10,68 - - -
6] 10.44 - - - - - - - 10.94 - - -
T 10:54 - - - - - - - 10.91 - - -
8| 10.68 - - - - - - - 10.60 - - -
9] 10.68 - - - - - - 10,72 - - -
10) 10.70] 10.59 | 10.42 9.43 B8.42 773 8.14 9.86 | 10.70 10.68| 10.68| 10.60
11} 10.70 - - - - - - - - - - -
12 - - - - - - - - - - - -
13| 10.88 - - - - - - - - - - -
14| 10.58 - . - - - - - - - - | -
15 - - - - - - - - - - - -
16| 10.61 - - - - - - - - - - -
Bl : - z - z c - | 0w | - - - -
19 - “ - - - - - - 10.92 - - - -
20| 10.62 | 10.56 | 10.17 | 9.0¢ | 8.19 | 7.56 [ 8.06 | 10.84 | 10.49 | 10.76| 10.60 10.72
- - - - - - - 10.75 - - - -
g - - - - - - - 10.62 | 10.40 - - -
23 - - - - - - - 10.58 - - - -
24| - : : : " o : : i R B
25 - - - - - - -
-1 - - - z z z : z z : z
28 - - - - 7.98 - - - - - - -
a - - - - - - - - - - - -
- 10.56 - - - - 33 - 10.68 - - 10.74
Bl 0| 9.80 | B.o7| - s00 | 3% | 1oiee | - 10.65| 10.75| -
Monthly gage heights and contents, water year 1941-42
Change in contents
Gage helight Oontents aurt;
Date ffeet)? | (acre-rost) during month
Sept.30. 10.54 67,680 -
Oct. 31. 10.58 68,100 +420
Nov. 31. 10.56 67,890 ~-210
Dec. 31. 9.60_ _ ___62,2_29 _-_7,_67_0_ o
Calendar year 1941.. - - -
JBNe Blyeessraseosraae 5.67 49,450 -10,770
Peb. 28 7.98 43,250 ~6,200
Mar. 8.00 43,420 +170
Apr. 9,33 46,370 +2,950
May 10,62 68,520 +22,150
June 10.68 69,140 +
July 10.65 68,830 -310
Aug. 10,78 69,860 +1,050
80pted0cececonssrnsves 10,74 69,770 ~110
Water year 1941-42 - Co- +2,090

t+ Mean of twice-daily readings.

T!.rng basis: Oentral standard time prior to 2 a.m., Feb. 9, 1942;
oentral war time thereafter. To convert war time to standard time, sub-
tract 1 hour.
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Sandy River at Sandy Lake Dam at Libby, Minn.

miﬁoEn_._- Staff gages. lat. 46°47'18", long. 93°19'06", in sec. 25, T. 50 N., R. 24 W.,

n headwater and tailwater of dam at outlet of Sandy Lake, 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,
adJjustment of 1912.

Drainage area.- 421 squ.are miles.

Records available.- July 1893 to September 1916, October 1941 to September 1942,
August 1805 to September 1942 (unpublished) in files of St. Paul office of Corps of
Engineers, U, S. Army.

Average dischargg.'— 21 years, 211 second-feet, unadjusted.

Extremes.- Maximum dally discharge during year, 1,530 second-feet May 20; minimum daily

B s sond toet May 11. r ’ '

1893-1916, 1941-42: Maximm..discharge observed, 3,738 second-feet July 12, 1897;
no flow at times,

Bgyérﬁgc_sﬁ- Records fair. Discharge computed over dam on basis of modified weir formula,

e head being obtained from twice-daily readings on headwater and tallwater gages.
Flow completely regulated by Sandy Lake Reservoir (see preceding page).

Cooperation.~ Record furnished by éorps of Engineers, U. S. Army.

Discharge, in second-feet, water year October 1941 tc September 1942

Day] Oot. Nov. Dec. Jen. Feb. Mar. Apr. May June Juiy Aug. Sept.
1 821 140 81 159 121 124 209 20 308 307 78 214
2 653 103 154 187 120 118 224 19 310 197 77 e1e
3 379 145 167 160 119 121 222 19 .300 283 85 176
4 253 247 161 {157 118 122 222 19 463 208 33 128
5 287 215 156 160 120 111 226 19 506 288 33 126
6 257 218 161 161 120 122 221 20 647 289 33 126
7 ey 180 160 162 121 1ee e2e 20| 1,510 206 33 126
8 289 138 168 164 126 122 220 2o 1,518 140 33 51
9 487 114 163 164 122 122 220 20| 1,128 (34 33 23

10 801 114 158 164 120 122 220 19| 1,007 98 S5 23

’ 11 506 114 187 162 120 120 o282 18| 1,010 98 35 23

12 561 138 160 160 120 118 221} g0l 1,017 121 38 23

13 620 187 155 162 121 121 219 20| 1,010 131 56 23

14 426 178 159 162 120 118 205 18 997 143 56 24

18 456 224 187 160 18 | 121 219 se2| 1,010 142 56 24

16 449 183 159 160 119 19 ee1| 1,018 4 94 54 86

17 445 183 160 160 122 123 eg2| 1, 495 216 65 160

18 176 157 156 122 122 egs| 1,118 507 279 86 1.

19 264 17e 161 160 118 122 220] 1,497 503 206 56 147

20 324 129 161 160 120 120 ews| 1,829 603 335 43 108

385 131 165 157 119 117 217y 1,504 496 335 26 108

gé 457 162 156 119 122 01| 1,378 237 163 26 108

23 89 164 150 122 117 89 450 199 29 25 67

24 318 163 1 124 120 99 496 138 20 26 a7

25 se4 &8 159 159 118 120 99 503 116 65 26

26 324 36 188 159 119 121 100 & 97 95 26 24

27 36 152 162 119 121 100 456 88 97 28 24

28 207 36 164 169 122 122 101 79 25 24

29 211 36 185 129 - 124 104 308 162 99 183 67

30 49 157 122 - 120 o8 306 339 100 2156 a7
3 197 - 156 122 - 121 - 301 - 78 24| . -

AdJusted for change in
Month Coserved 8 ._1_“ reservoir contents
lon
Second— . {mean . Per square] Runcff in
foot-days| Mawimum (Minimun| Mean | sec.ft,)¢ | Hean mile inches
October. . 11,734 821 197 | 379 +8.77 | 386 0.917 1.08
) 3,910 247 36 | 130 -3035 | 127 -302 +34
Decenmber. . . . 4,877 166 el | 157 -126 32.0 076 «09
Calendar year . - - - - - - - -

4,857 184 122 | 187 -175 -18.0 ~.043 -s05
S, 369 126 118 | 120 -112 8.0 019 .02
3,736 124 111 | 120 +2.90 | 128 .292 ~34
5,514 225 98 | 184 +49.7 234 .566 .62

,811 | 1,529 1o | 429 +360 7e9 -1.87 2.16
17,191 | 1,613 79 | 573 +10,3 883 1.38 1.54
5,215 5 168 -6.16 | 1 ~387 45

August. .. 1,701 216 26 [ b54.9 +17.1 72.0 171 +20

September.............. 2,536 214 23 | 4. -1.87 82.8 .197 .22
Water year 194142 ..| 77,960 | 1,520 18 | 214 +2.90 | 217 515 6,99

t Change in contents in Sdndy Lake Reservoir.

Hote.- Negative figures of second-feet per square mile and runcff in inches Indicate that evapora-
tion and seepage from reservoir exceeded inflow.

Time basis: Central standard time prior tc 2 a.m., Feb. 9, 1942; central war time thersafter:
To convert war time to standard time, subtract 1 hour.
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Lakes in Sandy River Basin

Mimmewawa Lake near McGregor, Minn.

Location.- Staff gage, lat. 46°41', long. 93°17', in lot 9, sec. 32, T. 49 N., R. 23 W.,
on_abutment of concrete dam at outlet, 6 miles northwest of McGregor.

Records available.- October 1938. to September 1942 (fragmentary). o

fXIremes,- 1036-42: Maximum gage helght observed, 2.06 feet Sept. 15, 16, 18-20, 1941;

— minimum observed, 0.60 foot Nov. 7, 1939.

Remarks.- lake level artificlally regulated by type "C" dam (identiflcation number 10-47)

—WITh four 5-foot bays permitting a 2-foot control by stop logs. Datum of gage is at
top of concrete apron of dam.

Cooperation.- Gage readings prior to February 1942 furnished by Minnesota Department of
Eonservafion, Division of Water Resources and Engineering. .

Gage height, in feet, 1941-42

Oct. 31 al.52 Jan. 31 al.40 Apr. 30 1.66 July 31 1.34
Nov. 30 1.40 Feb. 28 al.35 May 31 1,78 Aug. 31 1.38
Dec. 31 al.40 «Mar. 31 6l.82 June 30 1.56 8ept.30 al.42

8 Gage height interpolated.
Note.- Readings other than those shown sbove were made.

LAKES BETWEEN SANDY RIVER AND MUD RIVER

H11l1 lake near Hil1l City, Minn.

Location.- Staff gage, lat. 46°58', long. 93°36', in sec, 23, T. 52 N., R. 26 W., on
abutment of concrete dam in outlet, 1 mile south of Hill Clty.

Records available.- June 1937 to September 1942 (fragmentary).

EXtremes.- 1937-22: Maximun gage height observed, 4,87 feet May 8, 1938; minimum
observed, 1,85 feet Mar. 17, 1939.

Remarks.- Lake level artiﬁciaily regulated by type "C" dam (identification number 10-19)
with four S5-foot bays permitting a 4-foot contrel by stop logs. Datum of gage ls at
top of concrete sill of dam. - .

Coog%ration.— Gage readings prior to February 1942 furnished by Minmesota Department of

ervation, Division of Water Resources and Engineering.

Gage height, in feet, 1941-42

Feb. 15 £.45 Apre 11 2.50 June 27  £.60 Rug. 20 2.34
Msr. 28  2.50 May 30  2.92 July 28 2.30 Sept.28 £.34

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

Dam Lake near Altkin, Minn.

Location.- Ss‘z’;’rt ﬁggéuggﬁtmzzl', lo%g.dss"ZZ', ox11 lingzbetween secs. 26 and 35, T. 47
- N . of concrete dam at outlet miles e: .

Records avallable.- rkﬁgl? 1938 to geptember 1941 (fragm ntary). ast of Attidin
EXTremes .- 1958-42: mum gage height observed, 2.86 fee H
oI obseryed, 1.00 foot Ferr. 26, 1045 " ¢ 1By 10, 1938, Sept. 17, 1941;
emarks .- e level a. cially regulated by type "C" dam (identification number 10-11)

WITH three 5-foot bays permitting a 2-foot control by stop logs

top of concrete s111 of dam. & © ¥ 8top logs. Datam of gage Is at

Gage height, in feet, 1941-42

Gcto SI lIlE§ aﬁn- ! I-SU ‘l‘c 51 !I.I! une 8. €]
Fov. 30 al.dg | Feb. 1 1. Apr. 30 al.58 July 31 al.g6 4 -
Deo. 51 al.25 | Mar. 15 1.10 | May 31 a1.06 | sug. 31 1.8

& Interpolated.
Note,- Readings other than those shown dbove were made during year.
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Lakes in Mud River Basin

Crooked Lake near Garrison, Minn,

Location.— Staff gage, lat. 46°22'10%, long. 93°53130", in sec., 21, T. 456 N., R. 28 W.,
on abutment of concrete dam at outlet, 84 miles northwest of Garrison. Datum of gage
1s 1,262.00 feet above mean sea level, adjustment of 1912 (levels by Minnesota Con-
servation Department).

Records available.- April 1937 to September 1942 (fragmentary).

TXtremes .~ TU37-42: Maximum gage helght observed, 2.46 feet Apr. 30, May 1, 2, 1941;

“—mInlmum observed -0.30 foot Apr. 27, 1937.

Remarks.- lLake level artificially regulated by type "C" dam (identification nimber 10-10)
WITh two 5-foot bays permitting a 2-foot regulation by stop logs. Datum of gage is at
top of concrete sill of dam.

Cooperation,- Gage readings turnished by Minnesota Department of Conservation, Divislon
0T Water Resources and Engineering.

Gage height, in feet, 1941-42

oct. 4 2,08 Hov., 27 1.76 Apr. 4 1.96 June 13 2.06 Aug. 15 1.70
25 1.88 Mar, 11 1.96 May 27 1.80 July 8§ 1.90 29 2.08
Nov, 8 1.80 31 1.80 June 4 1.84 2! 1.74 8ept.24 2.04

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

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
abutHent of concrete dam at outlet, 2 miles west of Bennettville and 6 miles southeast
of Deerwood. This lake is one of the Mud River chain of lakes and 1s located between
Crooked and Long Lakes. *

Records avallable,- April 1937 to September 1942 (fragmentary).

TXtromes.~ 1037-42: Maximum gage height observed, 2.48 feet Sept. 23, 1941; minimum ob-

— served, 1.06 feet Mar. 10, 1938.

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

Cooperation.- Gage readings prior to May 1942 furnished by Minnesota Department of Con-
servation, Division of Waler Resources and Engineering.

Gage helght, in feet, 1941-42

oct, 21 2.38 Jan. 9 1l.62 Mar. 21 1.48 June 14 2.12 Aug. 31 a2.04
Nov. § 2.08 30 1.52 Apr. 5 1.48 30 2.06 Sept.l1l6 2.22
23 1.94 keb. 6 1.50 24 1.44 July 15 1l.90 28 2.14
Dec. $ 1.B3 19 1.48 May 10 1.60 31 al.71
24 1.74 Mar, 1 1.44 31 1.84 Aug. 15 1.58

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

Long Lake near Bennettville, Minn,.

Location.~ Staff gage, lat. 46°24'15%, long. 93°48'25", in lot 3, sec. 6, T. 45 N., R.
~, on abutment of concrete dam at outlet, 2 milQs west of Bennettville, Datum of
gage 1a 1,258.00 feet above mean sea level, adjustment of 1912 (levels by Minnesota
Department of Conservation),
R;c?‘gg:savailable.- Aﬁg}l{% 1937 to lSle;imialmbsll; 1942d( fragmentary).
EXT - 1937-32: mum gage helght observed, 2.98 fee .
T94T; minimum observed, 1.%2greet %ug. 27, 1941. © May 16, 1988, Sept. 20-22,
Remarks.- Lake level artificially regulated by type "C" dam (identification number 10-49),
WITtH three 5-foot bays permitting a 2-foot control by stop logs. Datum of gage iB’at

top of concrete sill of dam. . .
M Gage height, in feet, 1941-42
oct. 31 2.70 Jan. 24 1.96 Apr. 30 2.00 July 31  2.00
Nov. 30 @a2.37 Feb. 5 1.88 May 31 a2.21 Aug. 31 2.4
Dec. 27 2,20 Mar. 31  1.94 June 30 2.30 Sept.30  2.60

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

Spirtt Lake near Bennettville, minn.

Location.- Staff gage, lat. 46°25'55", long, 93°42'50", in sec. 26, T. 46 N., R. 27 W«
—on _abutment of conérete dam at ouhiet, 34 mlles nort’:heast of Beﬁnettville: ’
Recorﬁ:savailable.— Jg;yilssa to September 1942 (fragmentary).
EXtremes.- 10936-42: ximum gage helght observed, 1.88 feet Sept. 15 41;
ol 0,90 foot Oot: 28, 1540. & ’ sep » 19815 mintmam cb=
emarks.- Lake level regulated by concrete dam (ldentification number 10-41) with a 32-
Toot spillway and fixed control. Crest of splllway is at gage height 1.c))s feet.

Gage helght, in feet, 1841-42

Oct. 31 1.64 Jan. 4 1.40 Apr. 30 1.48 July 31 1.37
Nov, 30 1,54 Feb. 1 1.40 May 31 1.68 Aug? 31 1.40
Dec, 31 1.48 Mar., 31 1.45 June 30 1.48 Sept.30 1.54

Note.- Readlngs other than those shown above were made.
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Lakes in Mud River Basin

Pine Lake near Altkin, Minn.

Location.- Staff gage, ‘lat. 46°26'30", long. 93°44'20", in lots 2 and 5, sec. 27, T. 46
., R. 27 W., on abutment of concrete dam at outlet, 6% miles south of Altkin,

Records avallable.- August 1937 to September 1942 (fragmentary).

Extremes.- 1957/-42: Maximum gage height observed, 2.60 feet May Bl, 1938; minimm ob-
served, 1.00 foot Oct. 25, 1937.

Remarks.- Lake level artificially regulated by type "C" dam (ldentification number 10-29)
With three 5-foot bays permitting a 4~-foot control by stop logs. Datum of gage 1s at
top of concrete slll of dam.

Gage height, in feet, 1941-42

Oct. 31 2.03 Jan., 20 1,56 Apr. 30 2.08 July 31  1.99
Nov. 30 1.76 Feb. 12 1.8656 May 31 2.10 Aug. 31 2.18
Dec. 31 1l.64 Mar. 31 1.60 June 30 2.20 Sept.30 1.88

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

LAKES BETWEEN MUD RIVER AND PINE RIVER

Cedar Lake near Altkin, Minn.

Location.- Staff gage, lat. 46°31'15", long. 93°47'20", in sec. 29, T. 47 N., R. 27 W,,
Wiles west of Altkin,

Records avallable.- April 1937 to September 1942 (fragmentary).

EXtromes,.— 1937-42: Maximm gage height observed, 4.15 feet May 11, 1938; minimum ob-
served, 1,06 feet Sept. 14, 193S.

Remarks,- Lake level artificlally regulated by type “C" dam (identification number 10-5)
With four 5-foot bays permitting a 4~foot regulation by stop logs. Datum of gage 18
at top of concrete sill of dam.

Coog%ration.- Gage readings furnished by Minnesota Department of Conservation, Division

ater Resources and Englineering.

Gage height, in feet, 1941-42

Octe 31 2.24 Dec. 31 1.74 Feb, 12 1.60 Apr. 3¢ 2.16 June 30 2.32 Aug. 31 2.08
Nov. 30 1.86 Jan. 14 1.67 Mar, 31 1.84 May 31 2.70 July 31 1.94 8ept.30 1.92

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

Esquagmah Lake near Bain, Minn.

Location.~ Staff gage, lat. 46°43'45", long. 93°41'35", 1in Sec. 18 . 49 N., R. 26 W.,
—on abutment of concrete dam at ouciet, 6% miles southwest of Bain.
Records avallable.- July 1938 to September 1942 (fragmentary).
5y — : Maximum gage height observed, 3.28 feet Sept. 17, 1941; minimum ob-
— served, 1.21 feet July 6, 1938,
Remarks.- Lake level artificlally regulated by type "C" dam (identification number 10-39)
~ With three 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, 1941-42

Oct. 10 1.82 Mar. 3L  1.60 May 27 1.88
1.54 Apr. 17  1.45 June 14 _ 3.02
Nov. 17 1.74 May 16 2.92 July 10~ 1.55

Note.- Readings other than those shown above were
made during year.
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Pine River Reservoir near Cross Lake, Minn.

Location.- Staff gage, lat. 46°40'12", long. 94°06'48", at dam on Pine River in sec. 21,
. N., R. 27 W., at outlet of Cress Lake at Village of Cross Lake. Datum of
gage is 1,218.20 feet above mean sea level (levels by Corps of Englneers, U. S. Army).

Drainage area.- 562 square miles.

Records available.- October 1941 to September 1942, March 1886 to September 1941 (un-
published) In files of St. Paul office of Corps of Engineers, U. S. Army.

Extremes.- Maximum daily gage height observed during year, 14.41 feet Sept. 9; minimum
daily, 11.45 feet Mar. 27.

Maximum daily gage helght observed, 18.24 feet July 10, 1916; minimum daily, 1.35
feet Aug. 20, 1918.

Remarks .- Reservolr is formed by natural lake controlled by timber crib dam; storage
began in 1886; dam completed in 1886. Capacity, 169,800 acre-feet between gage helghts
11.0 feet, minimum allowable gage height, and 18.5 feet, maximum operating stage.

Dead storage, 71,700 acre-feet. Water is used to benefit navigation below Minpeapolis.
Gage -read dally at 6 a.m. and 6 p.m,
Cooperation.- Records furnished by Corps of Ehgineers, U. 8. Army.

Capacity table (gage hedght, in feet, and contenta, In acré-fest)
(Prepared by Corps of Engineers, U. 8. Army, from Army surveys and maps)

11.c 71,700 12.0 84,870 14.5 119,100 17.0 155,100
11.2 74,320 12.5 9,870 16.0 126,100 17.% 162,500
11.4 76,940 13.0 98,330 15.5 133,200 18.9 70,000
11.6 79,570 13.5 105,200 16.0 140,400 |.$ 177,500
11.8 82,220 14.0 112,100 16.5 147,700

Gage height, In feet, water year October 1941 to September 1942

Dayl Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 18.72 13.58 13.45 12.80 | 12.05 11.71 11.58 12.06 14.04 13.78 14,01 14.39
2| 13.e8 15.58 | 13.44 12.78 12,03 11.70 11.52 | 12.20 14.01 15.78 14.00 14.40
3| 13.m 13.58 | 13.40 12.76 12.00 11.70 11.52 12.37 14.02 15.80 | 14.00 14.39
4| 13.70| 13.60 | 13,39 | 12.74 | 12.00 | 11,69 | 11.5¢ | 12.49 | 14.00 | 13.83 | 13.9e 14.40
5| 13.7¢ 13.58 15.38 12.72 | 12.00 11.67 11.54 12.60 | 14.04 13.85 13.98 14.40
6| 13.m1 13.56 | 13.33 12.70 | 12.00 11.66 11.56 | 12.€9 14,04 13.88 13.99 14.40
7| 13.77 13.56 | 13.32 12.87 11.97 11.68 11.58 12.75 14.02 | 15.88 13.99 14.40
8] 13.82 | 13.57 13.32 12.64 11.96 | 11.66 11.58 12.80 | 14.00 | 13.87 14.04 14.40
9| 13.72 | 13.53 13.30 12.61 11.94 11.66 11.57 12.85 | 13.99 1z.88 14,02 14.41
10f 13.74 13.49 13.25 12.58 11.94 11.65 11.58 12.86 13.98 15.92 14.04 14.39
11| 13.70 | 13.48 15.22 12.56 11.93 11.64 11.58 12.89 15.98 13.90 | 14.04 14.40
13.68 13.48 | 135.24 12.55 11.91 11.63 11.56 | 12.93 | 1l4.02 15.92 14.04 14.39
15.67 13.48 13.28 12.50 11.90 | 11.61 11,57 15.10 | 13.94 13.95 | 14.03 14.31
14| 13.66 13.45 13.20 12.49 11.89 11.58 11.56 | 13.28 | 13.89 13.94 | 14.11 14.50
15| 13.63 15.46 13.18 12.46 11.90 11.58 11.57 15.42 13.84 13.94 14.12 14.28
15| 18.62 135.41 135.17 12.41 11.88 11.58 11.60 | 13.58 13.81 13.91 14.11 14.25
17k 13.60 135.43 13.14 12.40 |} 11.88 11.57 11.61 15.71 13.82 135.94 14.12 14.2)
18} 13.61 15.43 13.11 12.56 | 11.87 11.65 11.60 | 13.82 | 13.80 | 135.96 | 14.10 14,22
191 15.60 13.47 13.10 12.82 11.86 11.52 11.59 13.93 13.75 14.08 14.12 14.20
20| 13.87 13.45 13.08 12.30 | 1l1.86 11.50 11.60 13.99 13.75 13.96 14.12 14.17
21| 13.66 13.44 13.05 12.30 11.85 11.50 11.60 14.06 13.75 13.96 | 14.14 14,15
221 13.69 13.46 | 13.04 12.27 | 11.84 1l.49 11.57 14.13 13.72 | 13.96 | 14.14 14.10
23| 13.87 13.44 | 13.01 12.24 11.83 11,48 11.58 14.17 13.67 15.94 14.10 14.10
24| 13.66 13.43 12.98 12.23 11.81 11.47 11.59 14.13 135.63 13.92 14.04 14.05
25| 13.65 13.46 12,96 12.20 11.7¢ 1l.46 11.55 14.10 | 13.60 | 13.93 | 14,02 13,98
26| 13.65 | 13.43 12.95 | 12.19 11.76 11.46 11.66 14.08 15.60 | 15.98 14.04 14.02
27| 13.66 | 13.44 12.92 12.16 11.75 11.45 1l.64 { 15.98 13.60 | 14.00 | 14.09 14.04
28| 13.62 13.43 12.89 12.13 11.73 11.54 11.72 14.03 15.64 13.98 14.07 15.99
20| 13.58 13.44 12.86 | 12.10 - 11.54 11.68 14.01 15.74 13.99 14.26 15.98
30| 13.59 13.44 12.86 12.10 - 11.54 11.92 | 14.00 15.77 13.99 14.30 13.96

31| 13.88 - 12.83 12.08 - 11.5¢ - 14.06 - ld-g 14,34 -

Monthly gage height and contents, water year October 1941 to
September 1942

Change in contents

Gage height Contents

Date foot)t (acre=toot) Frpima ooy

80Pte30scvrererscnnnns 13.74 108,490 -

oct. 31. . 15.58 106,280 -2,210

Hov. 30. . 13.44 104,350 -1,930

DOCe Bleccerensssarsnnse 12.8¢ 96,170 -8,180
Calendar ye&ar :ece-e.e - - -

Jan. Sleceeneneereeanes 85,940 -10,230

Pob. 28 ceveen 81,430 -4,510

Mar. 78,7€0 -2,650

Apr. 84,340 +5,560

May 112,640 +28,300

June 109,040 -3,

July 31. 112,080 +3,040

AUZ. Blecoseesans 116,830 44,750

SePteB0eerecnrscnnencns 111,810 -5,020
Water yoar 1941-42... - - +5,520

t Mean of two readings during day.
Time basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central
war time thersafter. To convert wer time to standard time, subtract 1 hour.
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Pine River at Pine River Dam, at Cross Lake, Minn
(Formerly published as Pine River below Pine River Reservoir, Minn.)

Lg%tion. Starr gages, lat. 46°40'12", long. 94°06'48", in headwater and tallwater of
ne River Dam at village of Cross fake. Datum of gages 1s 1,218.20 feet above mean
sea level, unadjusted. )

Drainage area.- 562 square miles (revised).

Records avallable.~ January 1895 to September 1916, to November 1929, October 1941 to
é EEY 1042, April 1888 to September 1942 (unpublished) in flles of St. Paul office
or corps of Engineers, U. S. Army.

gvegg% discharge.~ 27 years (1886-87, 1888-93, 1896-1916, 1941-42), 258 second-feet,
unedjusted. .

Extremes.— Maximum dischar observed during year, 618 second-feet May 24; minimum
observed, 25 second-ree July 1
1895-191 916, 1929, 1941-42: )’Iaxlmum discharge observed, 1,586 second-feet June 29,
1901; no flow, June 8-15, 17, 19, 20, 1906.
Maximum discharge observed, 2,246 second-feet in June 1896.

Remrks.- Records fair. Discharge computed on basls of modified welr formula, the ‘head

obtalned from twice-dally readings of headwater and tailwater gages. Flow
pomp etely regulated by Pine River Reservoir (see preceding page).

Discharge, in second-feet, water year Ootober 1941 to September 1942

Dayl Oct. Nov..| Deo. Jea. Feb. Mar. Apr. May June Jusy Aug. Sept.
1 286 187 108 255 241 197 2563 139 516 o2 76 28
2 274 164 147 252 241 197 220 120 516 88 80 84
3 27 leg 277 262 238 200 220 85 520 72 78 64
4 27 160 277 249 256 200 220 64 620 72 75 60
11 274 158 277 246 236 197 218 62 620 78 78 91
6| 274 168 272 243 238 195 218 64 524 75 75 o1
T 274 160 264 241 217 196 222 66 524 75 76 91
8 2ve 160 239 214 195 222 68 520 75 80 95
9 e7e 156 268 241 200 2 218 68 8 82 62

10 2 154 256 209 268 218 70 500 80 8g 103

11 269 142 285 275 208 258 208 85 510 78 82 337

58 510 83 342
85 802 80 ag 330
™ 484 80 84 320
92 465 65 85 s
456 25 8% 310
456 75 83 300
4! 78 se 300
444 78 82 300
444 78 83 295
448 n 83 283
362 75 275
270 75 79 264
266 75 74 260
265 75 74 245
265 78 78 138
2 80 80 136
90 80 78 134
95 64 83 110
100 735 91 110
- 75 -
+-Adjusted for change in
reservolr contents
Per square| Runoff in
Hean mile inches
0.324 0.37
«185 .21
.222 «26
«187 .19
136 »240 26
196 +349 «40
273 +486 +54
&M 1.20 1.38
349 «621 «69
126 «222 26
168 +281 32
114 »203 »23
Water year 1941-42 75,52¢ 618 25 +4.6 212 o377 5.10

+ Change in contents in Pine River Reservoir.
Time basls: Oentral standard time prior to 2 a.m., Peb. 9, 1942; centrel war. time thereafter.
Tc eonvert war time to standard time, subtraot 1 hour.
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Lakes in Pine River Basin
Pine Mountaln Lake near Backus, Minn.

Locetion.- Staff gage, lat. 46°48', long. 94°3l1', in sec. 6, T. 138 N., R. 30 W., on
abutment of concrete dam at ou iet, 1 mile south of Backus and 2 miles upstream.
from Bowen Lake. 4

Records avallable.- April 1937 to Septefiber 1942 (fragmentary).
TEMes ,— —Z2: Maximum gage helght observed, 4,30 feet May 12, 1937; minimum Ob-
érved, 2.04 feet Nov, 15, 1941.

Remarks.- Lake level artificially regulated by type "C" dam (ldentification number 10-30)
with five 5-foot bays permitting a 4-foot control by stop logs. Datum of gage is at
top of concrete sill of dam,

Gage height, in feet, 1941-42

Oct. 31 3.38 Jan. 13 2.28 Apr. 30 5.06 Tuly 51 2.50
Nov. 30 2.24 Peb. 12  2.26 May 31 3.68 Aug. 3L 2.64
Dec. 17  3.22 Mar. 31 2.52 June 30 2.88 Sept.30  2.40

* Note.- Readings other than those shown above were made.
LAKES BETWEEN MUD RIVER AND CROW WING RIVER
Bowen Lake near Backus, Minn.

Location.- Staff gage, lat. 46°49', long. 94°30', in sec. 32, T. 139 N., R. 30 W., on
abutment of concrete dam at outlet, 14 milas southeast of Backus and 2 miles down-
stream from Pine Mountain Lake.

Records availagle.- Aprll 1937 to September 1942 (fragmentary).

Temes .~ ~42: Maximum gage height observed, 3.20 feet Apr. 14, 24, 1937; minimum
observed, 1.98 feet Sept. 29, 1939.

Remarks.- Lake level artificlally regulated by type "C" dam (ldentification nmumber 14-5)
with five 5~foot bays permitting a 4-foot control by stop logs. Datum of gage is at
top of concrete sill of dam. Gage readings furnished by Minnesota Department of
Conservation, Division of Water Resources and Engineering.

Gage helght, in feet, 1941-42

Oct. 11 2.84 Dec. 11 2.79 May 31 2.76 Aug. 31 2.30
Nov. 2 2.90 Mar. 31 2.69 June 30 2.48 Sept.29 2.10
29 2.80 Apr. 30 2,38 July 31 2.38

Note.- Readings other than those shown above were made.
Hattie Lake near Pontoria, Minn.

Location.- Staff gage, lat. 46°49', long. 94°23', In sec. 31, T. 139 N., R. 29 W., on
abutment of concrete dam at outlet, 4 miles southeast of Pontoria and 8 miles north
of town of Pine River,

Records avallable.- March 1937 to September 1942 (fragmentary).

 ExXtremes.- 1937-42: Maximum gage height observed, 4.00 feet Mar. 30, 1937; minimm ob-
served, 2,39 feet Apr. 9, 1938.

Remarks.- Lake level artificlally regulated by type "C" dam (identification number 14-12)
WIth seven 5-foot bays permitting a 2-foot control by stop logs. Datum of gage 1s at
top of concrete sill of dam,

Cooperation.- Gage readings prior to May 1942, furnished by Minnesota Department of

gonservaflon, Division of Water Resources and Engineering.

Gage height, in feet, 1941-42

Oct, 9 Z.48 May 24 3.26 June 30 3.15 Aug. 15 3.10 Sept. 30 2,98
Nov. 17 3.24 31 3.52 July 15 3.00 31 3.12
Jan. 21 2.86 June 15 3.34 31 3.08 Sept.16 3.12

Note.~ Readings other than those shown above were made.
Washburn Lske near Cuting, Minn.

Location.- Staff gage, lat. 46°51', long. 94°00', in sec. 17, T. 139 N., R. 26 W., on
abutment of concrete dam at outlet, 5 miles north of Outing.
Records available.- Jmilgs'? to September 1942 (fragmentary).

Extremes.- 1037-42: mum e helght observed, 2.88 feet 18, 193 r. 21, 1941;
~ minimum observed, 0,52 foo a%ec. 5? 1939. ! ey 18, 8 AP b ’
Remarks.- Lake level artificially regulated by type "C" dam (identification number 14-21)
WITH four S-foot bays permitting a 4-foot control by stop logs. Datum of gage is at

top of concrete silk of dam.
Cooperatlion.- Gage readings prior to June 1942, furnished by Minnesota Department of
gon' servation, Division of Water Resources and Engineering.

Gage helght, in feet, 1941-42

oct. 3 2,20 Dec. 3 2.04 M 30 2.74 July 31 2.1 to 74
15  2.19 Apr. 26 1.54 J\';ym 30. 2.46 A::g}: 31 1.48 Sepe-30. 1.7
Note.- Resdings other then those shown above were made subsequent to Apr. 26.
Roosevelt Lake near Outing, Minn.
Locatlion.- Staff gage, lat. 46°47', long. 93°59', in sec. 8, T. 138 N., R. 26 W., on abut-
~Went 6f concrete dam at outlet,’l% miles southwest of Ouilng. ’ !
Records available.- Agg}i& 1937 to geptember 1942 (fragmentary).
TOMeS . — 42 mm gage helght observed, 2.78 feet Apr. 19-21, 1941; minimum
S orserved, 1.4l feet May 15 1089, © ’ P ! ’
Remarks.- Lake level artificlally regulated by type "C" dam (ldentification number 10-31)
W. five 5-foot bays permitting a 4-foot control by stop logs. Datum of gage 1s at
top of concrete sill of dam.

Gage height, in feet, 1941-42

Oct. 30 1.74 Mar. 31 1.64 June 27 1.72
Wov. 17 1.64 Apr. 14 1.64 July 31 1.68
Dec. 31 1.62 Mey 21 2.40 Sept.20 1.86

Note.- Readings other than those shown were made.
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Pelican Lake diversion near Pequot Lakes, Minn.

Location.- Staff gage, lat. 46°37', long. 94°11', in secs. 3 and 10, T. 136 N., R. 28 W.,
on abutment of dam at outlet of Long Lake (Inlet of Pelican Lake, 6 mliles east of town
of Pequot Lakes.

Records avallable.- April 1938 to September 1942 (fragmentary).

EXtremes.— 1936-42: Maximum gage helght observed, 2.50 feet May 14, 1940; minimm observed,
T.35 feet May 2, 1938.

Remarks.- Level of Long Lake artificlally regulated by dam (identificatlon number 10-43)
permitting a 3.5-foot control. Datum of gage is at top of apron of dam,

Gage height, in feet, 1941-42

Oct. 31 al,S4 Dec. 20 1.90 Feb. § 1.82 Apr. 27 1.e2 June 27 2.00 | Aug. 31 a2.13
Nov. 29 1.74 Jan. 21 1.86 Mar. 31 al.80 May 31 a2.10 July 31 al.92 | Sept.30 al.90

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

Pelican Brook near Pequot Lakes, Minn.
(Formerly published as Long Lake near Pequot Lakes)

Location.- Staff gage, lat. 46°38', long. 94°10', in sec. 2, T. 136~N., R. 28 W., on
aputment of concrete dam at outlet, 7 miles east of town of Pequot Lakes.
Records avallable,- January 1938 to September 1942 (fragmentary).
Temes .— -22: Maximum e helght observed, 3.20 feet Apr. 19y 1938, Oct. 12, 1941;
— minimum observed, 2.19 feet Nov. 11, 1939.
Remarks.- Lake level artificially reguiated by type "C" dam (identification mumber 10-44)
T WITtH four 5-foot bays permmitting a 6-foot control by stop logs. Datum of gage 1s at
top of concrete sill of, dam.

Gage height, in feet, 1941-42
Oct. 31 a2,47 Dec. 18 2.56 l Feb. 21 2.48 , Apr. 30 270 June 30 a2.52 Aug. 31 2.60

Nov. 29 2.48 Jan. 22 2.50 Mar. 26 2.58 May 31 a2.62 July 31 a2,54 Sept.30 a2.50
Note.- Readings other than those shown above were made.

Mission Lake near Merrifield, Minn.

Location.- Staff gage, lat. 46°32', long, 94°06', in sec, 9, T. 135 N., R. 27 W., on
abutment of concrete dam at outlet, 54 miles northeast of Merrifield. X

Records avallable.- May 1938 to September 1942 (fragmentary). )

EXtremes.~ 1038-42: Maximum gage helght observed, 2.45 feet May 19, 1938; minimum ob-

— goerved, 1.16 feet May 25, 1939.

Remarks.- Lake level artificially regulated by type "C" dam (identification number 10-36)

T With four 5-foot bays permitting a 3-foot control by stop logs. Datum of gage 1s at
top of concrete sill of dam.

Gage height, in feet, 1941-42

Oct. 31 al.80 Dec. 25 1.32 Feb 9 1.20 Apr. 30 1,52 June 30 81.63 | Aug. 31 81475
Nov. 7 1.80 Jan. 28 1.18 Mar. 31 1.26 May 31 1.5S July 31 al.58 | Sept.30 al.44

a Interpclated.
Note.~ Readings other than those shown above were made,

Black Bear Lake near Trommald, Minn,

Locavion.- Staff gage, lat. 46°31', long. 94°04', in sec. 36, T. 47 N., R. 30 W., on
—abutment of concrete dam at outlet, 2% miles west of Trommald. -

Records avallable.- July 1937 to September 1942 (fragmentary).

Extremes.- 1937-42: Maximum gage height observed, 5.24 feet May 18, 1938; minimum ob-
Served, 3.36 feet July 6, 1938.

Remarks.- Lake level artificlally regulated by type "C" dam (identification number 10-2)
WITH two 5-foot bays permitting a 4-foot control by stop logs. Datum of gage is at
top of concrete sill of dam.

Gage height, in feei, 1941-42

May 25  3.90 June 30 3.75 Aug. 31 .80
30 3.87 July 20 3.66 Sept.30 3.52

Note.- Readings other than those shown were made
subsequent to May 23.

Blackhoof Lake near Ironton, Minn.

Locatlion.- 8taff gage, lat. 46°28'00", long. 94°01'20", in sec. 17, T. 46 N., R. 29 W.,

— on apbutment 0of concrete dam at outlet, half a mile southwest of Ironton.

Records available.- March 1937 to September 1942 (fragmentary).

Extremes.- 1937-242: Maximum gage height observed, 2.98 feet Apr. 7, 1937; minimum ob-
served, 1.20 feet Apr. 27, 1941.

Remarks.- Lake level artificlally regulated by type "C" dam (identification number 10-3)

TTWITH two S5-foot bays permitting a 2-foot control by stop logs. Datum of gage is at top
of concrete sill of dam.

Gage helght, in feet, 1941-42

oct. 31 1.42 Dec. 27 1.50 Mar. 31 1.46 May 31 1.56 July 31 1.32 Sept.30 1.35
Nov. 30 1.46 Jan. 31 1.38 Apr. 30 1.46 June 30 1.37 Aug. 31 1.36

Note.- Readings other than those shown above were made,
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Crow Wing River at Nimrod, Minn.

Location.- Chain gage, lat. 46°39', long. 94°53', in sec. 32, T. 137 N., R. 33 W., on
way bridge, half a mile north of Minrod and 0.7 mile upstream from Cat River.

Drai area.- 1,010 square miles.
Rsco%s vallable.- April 1910 to September 1914, July 1930 to September 1942 (winter
—'re_t%cu 8 Incomplete prior to 1940).
Extremes.- Maximum discharge during year, 1,270 second-feet May 5, 6 (gagehelght, 4.40
eet], minimm dally, 130 second-feet Dec. 8. .
1910-14, 1930-42: Maximm discharge observed, 2,000 second-feet June 9, 1914;
minimum observed, 45 second-feet Aug. 7, 1935.
Remarks.- Records good except those for periods of backwater from ice or aquatic Vege-
tatlon, which are fair. Gage read once daily. Flow regulated by several lakes.

Discharge, in second-feet, water year October 1941 to September IV3E

Day| Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 £06 340 300 170 160 200 380 964 781 487 301 632
2 301 320 280 160 160 200 359 ] 1,210 721 487 291 602
3 322 320 300 150 180 200 48| 1,180 691 487 276 544
4 327 322 240 140 190 220 340 1,150 691 468 260 573
5 317 322 180 140 190 220| #343) 1,270 721 430 280 573
6 327 317 130 140 #180 240 348| 1,270 203 402 276 632
T 338 312 260 140 1 240 338 1;150 203 376 270 632
8 348 300 240 140 170 260 338) 1,090 842 359 322 632
9 354 200 #220 140 180 260 3381 1,020 781 340 338 632

10 364 240 220 #140 180 280 317 2 781 333 330 891

11 3684 280 220 1450 190 280 312 781 721 317 322 691

12 576 280 220 140 190 280 312 721 842 312 317 601

13 376 200 180 200 280 306 | 1,020 842 306 306 691

14 376 #280 200 180 200 280 308 | 1,270 e42 330 330 1

156 370 280 200 170 200 280 312} 1,270 783 322 338 661

18 375 280 200 180 200 280 312} 1,000 781 312 322 661

17 376 275 200 180 100 280 312 1:090 T2l 312 312 861

18 375 270 220 190 190 280 3061 1,090 721 301 312 691

19 375 266 220 190 190 280 308 1,020 1 306 317 €91

20 402 240) 220 200 180 280 306 ’ 661 301 317 €01

2. 375 200 220 200 160 280 312 964 €02 301 306 66l
3 402] 160 220 200 160 300 312 B! 602 286 301 891

23 375 220 220 220 170 300 317 903 573 201 296 6951

375 280 220 220 170 300 322 842 544 286 201 €91

25 370| 320 240 200 180 320 322 781 516 312 276 691

370 340 240 200 180 420 317 781 487 206 276 .23
Zz"ls 564 340 220 2004 180 *400 312 721 458 296 308 -2 3
28 359/ 340 200 2001 190 400 327 721 573 296 333 691
29 3601 300 190 180 - 400 348 1 573 206 544 1
30 Of 300 180 170 - 380 721 761 544 201 516 [-{:33
31 340) - 180 160 - 380 - 781 - 286 873 -
Seoond— Per square | Runoff in

Month foot-days Maximum Iun\im Mean mile inohes
tODOT . .. vt 11,085 402 208 358 0.354 0.41
Novemper | i . 84 281 31

19,813
Water year 1941-42 ............ 147,732 1,270 130 406 .401 5.44

* Winter discharge measurement made on this day.
%— 8tage~discharge relation affected by ice Oct. 2§ to Nov. 3, Nov. 8-12, Nov. 20 to Apr. 1.
Bac! er from aquatic vegetation Oct. 1-27, June 17 to Sept. 3!

0.
Pime basis: Central standard time prior to 2 a.m., Feb. 9, 1942; central war time thereafter.
To convert war time to standard time, subtract 1 hour.

Long Prairte River near Osakis, Minn.

[,ggﬁé%on,- Staff %age, lat. 45°68', long. 95°05', in sec. 22, T. 129 N., R. 35 W., on abut-
T concrete dam 4 miles southwest of Clotho and 74 milee northeast of Osakis. Datum
of gage is 1,319.74 feet above mean sea level, ad)ustment of 1912. Prior to Oct. 1,
1941, at datum 0.42 foot lower,
RBecords avallable.- March 1939 to September 1942.
= 1 Maximum ga%s helght observed, 4.78 feet Mar. 26, 1939; minimum ob-~
— Berved, 0.68 foot May 3, 1941, present datum.

Remarks.~ Stage regulated by special dam (identification number 7-24) with one 50-foot
BpIlIway and 8ix 5-foot bays permitting a 5.0-foot control by stop logs. Dam impounds
water for the purpose of regulating level of Osakis Lake (see p.135 ) by diverting water
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