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PREFACE

This report was prepared by the Geological Survey in cooperation
with the States of Illinois, Indiana, Iowa, Minnesota, Missouri, North
Dakota, and Wisconsin, and with other agencies, by personnel of the
Water Resources Division, L. B. Leopold, chief, under the general
direction of J. V. B. Wells, chief, Surface Water Branch, and F. J.
Flynn, chief, Basic Records Section.

The data were collected and computed under supervision of district
engineers, Surface Water Branch, as follows:

V. R. Bennion______ - — ___Iowa City, Iowa
H. C. Bolon__ e Rolla, Mo.
D. M. Corbett_____._________ JE Indianapolis, Ind.
H. M. Erskine_.___________ . _____ . Bismarck, N. Dak.
J H.Morgan________ ____ e Champaign, I11.
L.R.Sawyer_ e St. Paul, Minn,
F. T. Schaefer —_ Madison, Wis.
Frank Stermitz__________________ Helena, Mont.
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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS, 1957

SCOPE OF WORK

This volume 1s one of a series of 18 reports presenting measurements of stage, dis-
charge, and content of streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1957. Since 1888. when the United States Geological
Survey first studied streamflow in relation to problems of irrigation, similar measure-
ments have been made at more than 13,750 gaging stations in the 48 States and at many
others in the Territories of Alaska and Hawaii. On September 30, 1957, the Geologlcal
Survey and cooperating organizations were maintaining 7,020 gaging stations, including
those in Alaska and Hawaii. Discharge measurements only were made at many other points
in the 1957 water year. The name of each stream measured at points other than gaging
stations 1s not listed in the index to this report. Only the major river basins in which

measurements were made are listed under the item "Discharge measurements” in the index.

COOPERATION

Many State, municipal, and private organizations have cooperated with the Geclogleal

Survey in this work by either furnishing or helping to collect data. Organizations that

supplied data are acknowledged in station deseriptions, and organizations that assisted in

the collection of data through cooperative agreements with the Survey are:

Illinois: State Department of Registration and Education, V. M. Binks, director,
through the Water Survey Division, W. C. Ackerman, chief; State Department of Public
Works and Buildings, E. A. Rosenstone, director, through the Division of Waterways,
T, B. Casey, chief engineer; Department of Highways, Cook County, W. H. Erickson,

president of Board of County Commissioners, and W. J. Mortimer, superintendent; and

Fountain Head Drainage District, W. C. Dallenbach, Jr., president of Board of Commis-

sioners.

Indiana: State Department of Conservation, E. K. Marlin, director, through Divi-

sion of Water Resources, C. H. Bechert, director; State Highway Commisslon, John Peters,

chairman, and C. E. Vogelgesang, chief engilneer; Indiana Flood Control and Water Re-

sources Commission, Anton Hulman, Jr., chalrman, and J. I. Perrey, chilef engineer;

and State Board of Health, Dr. A. C. Offutt, commissioner, and B. A. Poole, director,

Bureau of Sanitary Engineering.

Towa: Towa Geologlcal Survey, H. G. Hershey, director and State geologist: Unlver-

sity of Iowa Institute of Hydrauliec Research, F. M. Dawson, dean of College of Engi-

neering, and Hunter Rouse, director; Iowa State Conservation Commission, B. F. Stiles,

director; State Highway Commission, J. G. Butter, chief engineer, and Mark Morris,
director of research; and Towa Natural Resources Council, 0. R. McMurry, director.
Minnesota: State Department of Conservation, Division of Waters, S. A. Frellsen,
director; State Iron Range Resources and Rehabilitation Commission, K. J. Otava,
commissioner; and Hennepin County Board of Commissioners, G. W. Matthews, chalrman.
Missouri: Missourl Geological Survey and Water Resources, T. R. Beveridge, State
geologlst; and State Highway Department, R. M. Whitton, chlef engineer.
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North Dakota: State Water Conservation Commission, M. W. Holsveen, chief engineer.

South Dakota: Water Resources Commission, J. W, Grimes, chief engineer.

Wisconsin: Public Service Commission of Wisconsin, G. P. Steinmetz, chairman, and
Warren Oakey, chief engineer; and State Committee on Water Pollutlon, T. F. Wisniewskl,
director; and Madison Metropolltan Sewerage District, H. 0. Lord, chief engineer and
director,

Assistance in the form of funds or services was given by the Corps of Engineers, De-
partment of the Army, in collecting records published herein for 189 gaging stations, of
which 63 were in Illinois, 11 in Indiana, 39 in Towa, 36 in Minnesota, 12 in Missouri, 13
in North Dakota, 1 in South Dakota, and 14 in Wisconsin.

Assistance was also furnished by the Fish and Wildlife Service of the United States
Department of the Interior and the Weather Bureau of the United States Department of Com-
merce.

Several gaging stations in the Hudson Bay basin were maintained by funds appropriated
to the Tnited States Department of State.

The So0il Conservation Service of the United States Department of Agriculture furnished
financial assistance in the operation of 1 gaging station in Missouri, 5 in North Dakota,
and 1 in Wisconsin.

On waters adjacent to the international boundary, certain gaging stations are main-
tained by the United States {or Canada) under agreement with Canada (or the United States),
and the records are obtained and compiled in a manner equally acceptable in both countries.
These stations are designated herein as "International gaging stations.”

The following organiczations ailded in collecting records:

Tllinois: North Counties Hydroelectrie Co., city of Bloomington, and East Side
Levee and Sanitary District.

Towa: Union Electric Power Co., Des Moines Waterworks, State University of Iowa,
and cities of Ames, Cedar Rapids, Des Moines, Estherville, Fort Dodge, Iowa City,
Marshalltown, Ottumwa, and Waterloo.

Wisconsin: Northern States Power Co,, Wisconsin Valley Improvement Co., and Lake

Superior District Power Co.
DIVISION OF WORK

The stream gaging work was done by the Water Resources Division of the Geological
Survey under the direction of personnel shown in the preface. The data for stations in
the several States were collected and prepared for publication in the district offices
listed below.

State District office Address
Illinois a/ ......... . Champaign........... 605 South Nell Street.
Indiana b/ ... .. Indianapolis. . 611 North Park Avenue.
B £ S Towa City.............. 508 Hydraulics Laboratory, University
of Towa.
Minnesota ¢ St. Paul............... 1610 Post Office Building.
Missouri 4/ .. . Rolla... . 900 Pine Street.
Montana.. ... .ioiiiin e, Helena................. 409 Federal Bullding.

a; Except for Mississippi River at Alton, East Fork Galena River at Council H1ll, and Singleton
ditch at Illinoi.

b/ Including Singleton ditch at Illinei, I1l.

¢/ Except for St. Croix River near Rush City, and Red River of the North at Halstad and at Oslo,
but including Mississippi River at Prescott, Wis., Whetstone River near Big Stone, S. Dak., Little
Minnesota River near Peever, S, Dak,, and Bois de Sioux River near White Rock, S, Dak.

&/ Including Mississippi River at Alton, I1l.
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State District office Address

North Dakota %/..‘. . Bismarck..............00.. . 202% Third Street,

South Dakota £/, . Bismarck, N. Dak veeee.. 2025 Third Street.
. Madison....... P v.e.se.. 666 State Office Building.

Wisconsin g/. . .euunnn..

e/ Including Red River of the North at Halstad and at Oslo, Minn.

T/ Whetstone River near Corona only.

g/ Except for Mississippl River at Prescott but including East Fork Galena River at Council Hill,
I11., and St. Croix River near Rush City, Minn,

Information of a more detailed nature than that published for most of the gaging sta-
tions given in this report is on file in the district offices listed above. Provisional
records of discharge prior to publication, and other unpublished data concerning the

gaging-station records may usually be obtained from the district office.
DEFINITION OF TERMS AND ABBREVIATIONS

The terms of streamflow and other hydrologic data, as used in this report, are defined

as follows:

Cubic foot per second (cfs) is the rate of discharge of a stream whose channel is
1 square foot in cross-sectional area and whose average velocity is 1 foot per second.

Cublc feet per second per square mile (cfsm) is the average number of cubic feet of

water flowing per second from each square mile of area drained, assuming that the runoff
is distributed uniformly in time and area.

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

Acre-foot is the quantity of water required to cover an acre to the depth of 1 foot and
is equivalent to 43,560 cublc feet. The term 1s commonly used in relation to storage for
irrigation.

Cfs-day is the volume of water represented by a flow of 1 cubic foot per second for
24 hours. It 1s equivalent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons,
and represents a runoff of 0.037Z inch from 1 square mile,.

Stage-discharge relation 1s the relation between gage height and the amount of water

flowing in a channel, expressed as volume per unit of time.

Control designates a feature downstream from the gage that determines the stage-
discharge relation at the gage. This feature may be a natural constriction of the channel,
a long reach of the channel, or an artificial structure.

Contents 1s the volume of water in a reservoir. Unless otherwise indicated, volume 1is
computed on the basis of a level pool and does not include bank storage.

The drainage area of a stream at a specified location 1s that area, measured in a hori-
zontal plane, which is so enclosed by a topographic divide that direct surface runoff from
precipitation normally would drain by gravity into the river above the specified point.
Figures of dralnage area given herein include all closed basins, or noncontributing areas,
within the area unless otherwise noted.

WSP is used as an abbreviation for "Water-Supply Paper" in references to previously

published reports.

DOWNSTREAM ORDER OF LISTING GAGING STATIONS

Beginning with the series of reports for the water year ending September 30, 1951, the
order of listing gaging-station records was changed. In this report, in a downstream

direction along the main stem all stations on a tributary entering above a main-stem
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station are listed before that station. If a tributary enters between two main-stem sta-
tions, it is listed between them., A similar order is followed in listing stations on first
rank, second rank, and other ranks of tributaries. To indicate the rank of any tributary
on which a gaging station is situated and the stream to which it is immediately tributary,
each indention in the listing of gaging stations in the table of contents of this report
represents one rank. This downstream order and system of indention show which gaging sta-
tions are on tributaries between any two stations on a main stem and the rank of the trib-
utary on which each gaging station is situated.

The order of listing used before the publication of the 1951 report listed first all
stations on the main stem from headwaters toward mouth, then all statlons on the uppermost
tributary to the maln stem from the tributary's source to mouth, and then all stations

from source to mouth of the uppermost tributary to the tributary.
EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage and measurements
of discharge., In addition, observations of factors affecting the stage-discharge relation,
weather records, and other information are used to supplement base data in determining the
daily flow. The records of stage are obtained either from direct readings on a nonrecord-
ing gage or from a water-stage recorder that gives a continuous record of fluctuations.
Measurements of discharge are made with a current meter by the general methods adopted by
the Geological Survey on the basis of experience in stream gaging since 1888. These
methods are described in Water-Supply Paper 888 and are also outlined in standard textbooks
on the measurement of stream discharge. Typical structures in use at gaging statlons are
shown in figure 1.

Rating tables giving the discharge for any stage are prepared from stage-discharge re-
lation curves defined by discharge measurements. If extensions to the rating curves are
necessary to define the extremes of discharge, they are made on the basis of indirect
determinations of peak discharge (such as slope-area or contracted-opening determinations,
computation of flow over dams or weirs, and by other methods), velocity-area studies, and
logarithmic plotting. The application of the dally mean gage height to those rating tables
gives the daily mean discharge, from which the monthly and the yearly mean discharge are
computed. If the stage-discharge relation is subject to change because of frequent or con-
tinual changs in the physical features that form the control, the daily mean discharge is
determined by the shifting-control method, in which correction factors based on individual
dlscharge measurements and notes by engineers and observers are used in applying the gage
heights to the rating tables. If the stage-discharge relation for a station is temporarily
changed by the presence of aguatic growth or debris on the control, the daily mean discharge
is computed by what 1is essentially the shifting-control method.

At some gaging statlons the stage-discharge relation is affected by backwater from res-
ervoirs, tributary streams, or other sources. This necessitates the use of the slope
method in which the slope or fall in a reach of the stream is a factor in determining dis-
charge. Information rsgquisite for determining the slope or fall is obtained by means of
an auxlliary gage set at some distance from the base gage. At some stations the stage-
discharge relation is affected by changing stage. If so, the rate of change in stage is

used as a factor in the determination of discharge.
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added to the description of all statlons for which revised records have been published.
Listed thereln are all the reports in which revisions have been published, each followed
by the water years for which figures are revised in that report. In listing the water
years only one number 1s gilven; for instance, 1933 stands for the water year October 1,
1932, to September 30, 1933. If no dailly, monthly, or annual figures of discharge are
concerned in the revision, that fact is brought out by notations after the year dates as
follows: “{M)" means that only the instantaneous maximum discharge was revised; "(m)"
that only the instantaneous minimum was revised; and "(P)" that only peak discharges were
revised. If the dralnage area has been revised, the report in which the revised figure
was first published is given. It should be noted that for all statlons for which cubic
feet per second per square mile and runoff in inches are published, a revision of the
drainsge area necessitates corresponding revision of all figures based on the drainage
area. Revised figures of cublc feet per second per sgquare mile and runcoff in inches re-
sulting from a revision of the drainage area only, are usually not published in the annual
series of reports.

Skeleton rating tables are published for all stations except those at which the daily
discharge for the greater part of the open-water period was determined by the shifting-
control method, the slope method, or other special methods involving an equivalent adjust-
ment to the gage height of more than one-tenth foot. Skeleton rating tables are generally
not published for stations on canals.

For stations equipped with water-stage recorders, except those on streams subject to
sudden or rapid fluctuatlon, the daily table gives the discharge corresponding to the
daily mean gage helght. For stations subject to such fluctuation the dally mean gage
height may not indicate the true daily mean discharge, which must be obtalned by averaging
the discharge for parts of the day or by using the discharge integrator, an instrument for
obtzining the dally mean discharge from a continuous gage-helght graph and containing, as
an essentlal element, a curve representing the stage-discharge relation at the station.
For stations eguipped with nonrecording gages, the table of daily discharge glves the
discharge corresponding to once-daily readings of the gage, or to the mean of twice-daily
readings, or to the mean gage height determined from gage-helght graphs based on gage
readings. For periods of rapidly changing stage, the dally mean discharge is determined
from gage-helght graphs based on gage readings, the frequency of which 1s stated in the
station description.

In the table of daily discharge, the figures for the maximum day and the minimum day .for
each month are underlined. If the figure is repeated, 1t 1s underlined only on the first
day of 1ts occcurrence.

In the monthly summary below the dally table, the line headed "Total" gives the sum of
the dally figures; 1t -is the total cfs-days for the month. The line headed "Mean" gives
the average flow in cublc feet per second during the month. Runoff for the month may ve
expressed in cubic feet per second per square mile (line headed "Cfsm"), or in inches
(1ine headed "In."), or in acre-feet (line headed "Ac-ft"). Figures for cubic feet per
second per square mile and runoff in inches are omltted 1f the dralnage area includes
large noncontributing areas, or if the average annual rainfall over the drainage basin is
usually less than 20 inches.

In the yearly summary below the monthly summary, the figures of maximum are the maximum
daily discharges, not the momentary discharges when the water was at crest stage. Like-

wise, the minimums in this summary are the minimum daily discharges.
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Peak discharges and the times of thelr occurrence and corresponding gage heights of
most statlons are listed below the table of dally and monthly discharge. All independent
reaks above the selected base are given. The hase discharge, which 1s glven in paren-
theses, 1s selected so that an average of about three peaks a year will be presented.

Peak discharges are not published for canals, ditches, drains, or for any stream for which
the peaks are subject to substantial control by man.

Footnotes to the table of dally discharge indicate periods when discharge was computed
or estimated by unusual or special methods during periods of no gage-helght record and ice
effect, or by other effects that reduce the degree of accuracy of the records. Days on
which discharge measurements were made are indicated by asterisk and footnote unless they
were made at frequent regular intervals. in which instance the general freguency of dis-
charge measurements 1s given under "Remarks" in the statlon descrivtion.

For most gaging stations on lakes and reservoirs the data presented comprise a descrip-
tion of the statlon and a monthly summary table of stage and contents. For some reser-
volrs a table showing daily contents or stage 1s glven. A skeleton table of capacity at
given stages 1s published each year for all reservoirs for which records are published on
a dally basis, but is not published for reservolrs for which only monthly data are given.

Discharge measurements and determinations of peak flows made at sites other than gaging
stations are listed at the end of each report.

At many pgaglng statlons water samples are collscted from the streams for the purpose
of making chemleal analyses, computing dissolved solids, suspended sediment loads, and
particle-slze distribution, or measuring water temperatures. For most of these samples
the results are published in an annual series of water-supply papers entitled "Quality of
Surface Waters of the United States" which is lssued in four volumes. In this report
under "Remarks" a reference 1s made to quality-of-water records collected at gaging sta-
tions on a regular basis and published in the quallty-of-water reports. At many other
gaglng statlons quality-of-water data are obtained at irregular intervals and published as
"miscellaneous analyses" in quality-of-water reports; such records are not referred to in
"Remarks" paragraph in this report. At many gaging stations water temperature is obtained
also at the time a discharge measurement is made; such temperature readings are not re-

ported In the gquality-of-water annual reports.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

Tae accuracy of streamflow data depends primarily on (1) the stabllity of the stage-
discharge relation or, if the control is unstable, the freguency of discharge measurements,
znd (£) the accuracy of observations of stuge, measnrements of discharge, and interpreta-
tion of records.

The station description states the degpee of accuracy of the records. "Excellent" indi-
cates thst, in general, the error 1n the dally records 1s believed to be less than 5 per-
cent; "good,” less thun 10 percent; "fair,’ less than 15 psrcent; and "poor,” probably
more than 15 percent. The records of monthly and yearly mean discharge and runoff are,
in general, more nearly accurate than the daily records.

Runoff at some stations, as indicated by the monthly mean, may vary widely from natural

runoff, owing to diversion, consumption, regulation by storage, increase or decrease ln

evaporation due tc artificial causes, or to other factors. For such stations, figures of



PUBLICATIONS

cubic feet per second per square mile and runoff in inches are not published unless stor-—
age or diversion records are included to indicate the extent of the regulation or diver-
sion, or unless satisfactory adjustments can be made for changes in contents of reservolirs
or for other changes incident to use and control. Evaporation from a reservolr is not
ineluded in the adjustments for changes in reservolr contents, unless it is so stated.
Even at those stations where adjustments are made, large errors in computed runoff may
oceur when relatively large negative adjustments are made or when evaporation is large in
comparison with the observed discharge.

Many gaging stations on streams in the irrigated areas of the Unlted States are situat-
ed above most of the diversions from those streams, and therefore the discharge recorded
does not actually show the water supply available at the stations for further development,

because water must first be supplied to existing irrigation systems.

PUBLICATIONS

To facilitate publication of the annual series of reports, the area of the United
States is divided into 14 parts whose boundaries colncide with certain natural drainage
lines. Formerly, the results of streamflow measurements were published in 14 volumes, one
for each of the 14 parts. Beginning with the reports for 1951, the records are published

in 18 volumes, there being 2 volumes eszch for Parts 1, 2, 3, and 6. The boundaries of the

o

various parts are indicated by the following list and the map in figure 2.

Part 1. North Atlantiec slope bagins, in twc volumes:
A, North Atlantic slope basins, Maine to Connecticut.
B, North Atlantic slope basins, New York to York River.
2. South Atlantic slope and eastern Gulf of Mexico basins, in two volumes:
A, South Atlanti: slope basins, James River to Savannah River.
B, South Atlantic slope and eastern Gulf of Mexico basins, Ogeechee River
to Pearl River.

3. Ohio River baszin, in two volumes:
A, Chilo River basin except Cumberland and Tennessee River basins.
B, Cumberland and Tennessee River basins.

4. St. Lawrence River basin.

5. Hudson Bay and upper Mississippi River basins.

6. Missourl River basin, in two volumes:

A, Missouri River basin sbove Sioux City, Iowa.
B, Missouri River basin below Siou« City, Iowa.
7. Lower Mississippl River basin.
8. Western Gulf of Mexico basins.
9. Colorado River basin.

10. The Great Basin.

11. Pacific slope basing in California.

12, Pacific slope basins in Washington and upper Columbia River basin.

13. Snake River basin.
14. Pacific slope basins in Oregon and lower Columbia River basin.

Water-supply papers and other publications of the Gecloglcal Survey containing data on
the water resources of the United States may be purchased or consulted as follows:

1. Coples may be purchased from the Superintendent of Documents, Government Printing
Office, Washington 25, D. C., who will, on application, furnish lists giving prices. A
1ist of Geological Survey publications may also be obtailned by applying to the Director,
Geological Survey, Washington, D. C.

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

3. Sets are avallable for consultation in the offices of the Water Resources Division
of the Geological Survey. Addresses of the offices in the area covered by this report are

given on pages 2 and 2.
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Early records of the flow of streams in the United States are published in the reports

listed below.

In many of these reports records for years earlier than

been included for some streams.

those indicated have

Streamflow data for the years 1884-1901, in reports of the Geological Survey

(A = Annual Report; B = Bulletin)
Report Character of data Year
10th A, pt. 2 | Descriptive information only,
1lth A, pt. 2 } Monthly discharge and descriptive information.. +vsess | 1884 to September 1890,
12th A, pt. 2 ....do...................................... . 1884 to June 30, 1891,
13th A, Pt. 3| .00 0@0iiserrnennnannnan . . | 1884-92,
1l4th A, pt. 2 | Monthly QiSCharZe..uvcverrereranansesorannsnannns . .. | 1888-93,
B 131........ | Deseriptions, measurements, gage heights s and rabings teeseess | 1893-9¢,
16th A, pt. 2 | Descriptive information only,
B1l <eess. | Deseriptions, measurements, gage helghts, ratings, and 1895,
monthly discharge.
Gage heights..... J P R 189,
Descriptions, mea ments, ratings, and monthly discharge... | 1895-96,
WSP 15....... Descriptions, measurements, and gage heights of streams east 1897,
of the Mississippi River, and Missourl River and tribu-
taries above Kansas River,
WSP 16....... | Descriptions, measurements, and gage heights of streams west 1897,
of the Misslssippi River, except Missouri River and tribu-
taries above Kansas River.
19th A, pt. ¢ | Descriptions, measurements, ratings, and monthly discharge. 1897.
WSP 27....... | Measurements, ratings, and gage heights of streams east of 1898,
the Missilssippi River, and Missourl River and tributaries.
WSP 28....... Measurements, ratings, and gage heights of streams west of 1898,
gheimississippi River, except Missouri River and tribu-
aries
20th A, pt. 4 | Monthly discharge......... [ 1898,
WSP 35 to 39. | Descriptions, measurements, gage heighcs, and ratings 1899.
21st A, pt. 4 | Monthly di8Charge. ... .vvvueerrronioresnnanrnennrann 1899,
WSP 47 to 52. | Descriptions, measurements, gage heighcs, and ratings 1900,
22d A, pt. 4. |Monthly discharge......... . e e 1900.
WSP 65, 66... | Descriptions, measuremencs, gsgs heights, and ratings 1901,
WSP 75....... | Monthly discharge.......... PR [P PIPINN 1901

Reports on surface-water supply containing records from 1899 to date for

basins 1n this report are listed below.

drainage

The data for any partlcular gaglng station will,

in general, be found in the reports covering the years during which the station was main-

tained.

Numbers of water-supply papers contalning results of stream measurements 1n Hudson Bay and

upper Mississippi Rlver basins, 1899-1957

Year WSP Year WSP Year WSP Year WSP Year WSP
1899 36 1912 325 1925 605 1937 825 1949 1145
1900 49 1913 355 1926 625 1938 855 1950 1175
1901 a65,66,75 191¢ 385 1927 645 1939 875 1951 1208
1902 a83,85 1915 405 1928 665 1940 895 1952 1238
1903 a98,99,b100 1916 435 1929 685 1941 925 1953 1278
1904 al28,130 1917 455 1930 700 1942 955 1954 1338
1905 171 1918 475 1931 715 1943 975 1955 1388
18906 207 1919-20 505 1932 730 1944 1005 1956 1438
1907-8 245 1g21 525 1933 745 1945 1035 1957 1508
1908 265 1922 545 193¢ 760 1946 1055
1910 285 1923 565 1935 785 1947 1085
1911 305 1924 585 1936 805 948 1115

a Tributaries of Mississippl River from east.
b Hudson Bay only.

The records at most of the stations discussed
Discharge measurements at many points other than

each year and are published at the end of each report.

in these reports extend over many years.
regular gaglng stations have been made

The streams and points of measure-

ment are listed in the same order as the streams and gaglng stations 1n the body of the

report.

Paper 119.

An index of the records obtained before 1904 has been published in Water-Supply

Each of the reports on the surface water supply for the year 1939 (Water-Supply Paper

875

for Hudson Bay and upper Mississippl River basins) contains, for the area included in

that report, a summary of yearly discharge at gaging statlons at which 10 or more complete

years of record had been collected.

These summaries were reprinted separately.

Reports also have been published that are compilations of records for varlous areas,

usually a single State or dralnage basin.

1ished (some of which may have been revised),

These reports contain records previously pub-

as well as some records not contailned In the
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HUDSON BAY BASIN
SASKATCHEWAN RIVER BASIN

Belly River at international boundary
(International gaging station)
.--Lat 48°59'50", long 113°40'50", in NW: sec. 2, T. 37 N., R. 16 W. (unsurveyed),

on right bank 200 ft upstream from international boundary, 11 miles southeast of Water-
ton Park, Alberta, and 15 miles northwest of Babb, Mont.

Drainage area.--74.8 sq mi.
Records available.--May 1947 to September 1957 (discontinued).

Gage.--Water-stage recorder. Altitude of gage is 4,500 ft (from topographic map). Prior
o Sept. 26, 1947, staff gage at same site and datum.

Average discharge.--10 years, 262 cfs (189,700 acre-ft per year).

Extremes.--Maximum discharge during year, 1,320 cfs May 8 (gage height, 4.90 ft); minimum,

25 cfs Mar. 26 (gage height, 1.58 ft).
1947-57: Maximum discharge, 2,450 cfs June 4, 1953 (gage height, 6.66 ft); minimum

daily, 12 cfs Feb. 12, 13, 1949.

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

Cooperation.--This is one of a number of stations which are maintained jointly by the
United States and Canada.

Rating table, water year 1956-57, except periods of ice effect {guze
height, in feet, and discharge, in cubic feet per second)

1.8 35 3.0 300
2.0 54 3.5 535
2.2 82 4.0 795
2.5 135 5.0 1,380
2.8 220
Discharge, in cublc feet per second, water year October 1956 to September 1957
Day oct. Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept,
1 152| *blo7| b0 57 b70 D40 430 839 397 201 102
2 155 100 62 54 55 b40 545 883 393 194 100
3 155 94 b55| *b54 a35 b55 39.0 660 949 393 182 99
4 152 91 b50[ bS50 b50 b40 922 1,040 379 174 100
5 145 90 b50 bS50 140 40.6 1,120 1,070 366 166 100
6 140 91 b50 b4S b40 b45 1,150 1,130 374 168 102
7 133 90 b50 44,1 a4s b45 1,200 1,150 370 163 109
8 124 18 b55 42.2 a4o as0 b43 1,290 1,030 361 158 112
9 120 96 60| b45 a50 43.0{ 1,090 990 348 155 109
10 114 91 bé5 150 a50 b40 861 954 339 155 104
11 112 84 b65 b50 a50 b40 724 878 343 155 104
12 111 96 b65 bS50 a4s b40 645 *812 *348 155 109
13 109/ 106 b70 1} ad5s 40 700 800 352 148 114
14 111 b100 b70 a45| #p4s 43.0 1,180 740 370 142 111
15 112 b95 b65 D45 45.2| 1,250 650 361 140 106
18 140 b0 b60 |, a45 b45 45.2( *1,130 580 334 140 104
17 148 b0 b60 *b4a5 b45 46,3 972 515 313 138 106
18 158 b85S b70 b40 b40 51 894 490 283 133 112
19 186 8O 70 b40| p4o 55 905 510 254 131 107
20 171 b85 b65 b35 b45 60 1,030 530 235 131 106
21 185 b85 b65 b30 b45 87 1,220 520 224 129 102
22 191 b85 b65 b30 b40 80 1,120 500 220 129 99
23 182 82 b65 b30 b40 92 900 485 224 129 99
24 171 b78 b8O b40 b40 100 768 460 217 127 99
25 155 b75 b60 b55 b40 *100 762 485 217 127 99
a40
26 140 b70 b55 b75 b40 lo4 834 455 217 122 99
27 133 b70 b55 bl0O| 135 109 916 435 217 118 99
28 124 170 b55 b90 35 135 916 435 207 *116 99
29 118 *p70 b55 - 135 185 900 421 204 112 987
30 112 64 b55 --- 57.4| 292 894 412 207 109 7
31 111} -~ -=~ s71  |----- 36.6( -~ - - 861 |-~ -=-- 207 1086 ([------
Total| 4,348 2,588 1,864|1,391.3 1,255/1,374.012,145,3| 28,769 | 21,108 9,274 4,451 3,105
Mean 140 86.3 60.1 44,9 44.8 44,3 71.5 928 704 299 144 104
Cfsm 1.87 1.15 0.803 0.600 0,599 0.592 0.956 12.4 9.41 4.00 1.93 1.39
In. 2.18 1.2 0.93 0.69 0.62 0.68 1.07 14.30 10,43 4,61 2.21 1.54
Ac-ff 8,820 5,130 3,700 2,760 2,490 2,730 4,260| 57,060} 41,870] 18,390 8, 830 6,180
Calendar year 1956: Max 1,730 Min 20 Mean 252 crsm 3,37 In, 45,94 Ac-ft 182,000
Water year 1956-57: Max 1,290 Min 30 Mean 224 Cfsm 2,99 In. 40,59 Ac-ft 162,000

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of 4 discharge measurements, weather records,
and records for nearby stations.

b Stage-discharge relation affected by ice,
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Mountain View Irrigation District Canal near Mountaln View, Alberta

(International gaging station)

Location.--Lat 49°06'00", long 113°41'30", in NWi sec. 4, T. 2, R. 28 W., fourth meridian,
in Alberta, on left bank 13 miles downstream from headgate, 5 miles southwest of Moun-
tain View, and 7 miles north of internaticnal boundary.

Records avallable.--April 1949 to October 1957 in reports of Geological Survey. April
1935 To October 1957 in reports of Department of Northern Affairs and Natlonal
Resources, Canada. Irrigation seasons only.

Gage .--Water-stage recorder. Prior to May 12, 1950, staff gage at about the same site at
1fferent datum. May 12, 1950, to May 22, 1952, staff or chain gages at site a quarter
of a mile upstream at different datums.

Extremes.--1935-57: Maximum dally discharge, 142 cfs Aug. 16, 1957; no flow at times each
year.

Remarks.--Records good except those for perlod of ice effect, which are poor. Canal
diverts water from Belly River on right bank for irrigation in Belly and St. Mary River
basins in Alberta.

Cooperation.--This 1s one of a number of statlons which are maintained jointly by Canada
and the United States.

Discharge, in cubic feet per second, March to October 1857

Day Mar, Apr. May June | July Aug. Sept. Oct.
1 o 2.3 2.1 74 10.9 51 33.0
2 [ 21.8 1.9 83 105 46.1 *40,1
3 o 61 35.6| 92 102 46.1| 56
4 o} *48.0 90 90 109 46,7 56
S 0 45,5 90 86 122 46.1 S5
[ 0 45.5 72 85 123 46,1 52
7 0 46.7 4.3 83 88 52 52
8 Q 50 4.8 49.2 18.1 59 52
9 Qo 46.7 7.8 .9 17.7 64 52
1o o} 44.3 63 .8 15.86 64 52
11 0 43.1| *100 .5 15.6 64 52
12 0 44.9 98 4 15.8 84 s2
13 (*) 0 54 98 *% 4 15.6 65 54

14 o} 78 96 *.4 16.0 56 54
15 0 86 94 -4 &6 54 5S4

16 0 84 104 .3 14z 68

17 o] *82 102 .3| *140 €9

18 **0.1 81 100 .2 135 10

19 .1 83 100 .1 132 70

20 .1 76 91 .1 *88 €8

21 .1 37.6 96 .1 42.5 68

22 .2 41.3 94 .1 33.8 87

2 b.2 37.86 101 o 3l.4 55

24 b.l 35.9 87 [¢] 30.8 34.7

25 b.2 27.5 1.3 [¢] 3l.4 34.2

26 *b2 3.3 46.0 [o] 30.8 34.2

27 b§ 2.3 18 o 30.3|  33.6

28 bZ .9 18 o} 48.5 33.0

29 (*) b2 .4 78 o 63 33.0

30 b2 2.1 76 [¢] 63 33.

3 S T ettt 2,5[=====mm o 60  |=wmmm--

Total 0 15.1|1,315.2|2,089.7 647.2|1,942.6(1,594,8

Mean o 0,50 42.4 69.7 20.9 8z2.7 53.2

Ac-ft o 30 2,610 4,140 1,280 3,850 3,160

Calendar year : Max Min Mean Ac-ft

The season : Max - Min - Mean - Ac-ft 16,680

* Discharge measurement or cbservation of no flow made on this day.
*%* Fleld estimate made on this day.
b Stage-discharge relation affected by ice.
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Belly River near Mountain View, Alberta
(International gaging station)

Location.--Lat 49°06', long 113°42', in NEL sec. 5, T. 2, R. 28 W., fourth meridian, in
berta, on right bank 2 miles downstream from intake of Mountain View Irrigation
gistgict Canal, 5 miles southwest of Mountain View, and 7 mlles north of international
oundary.

Dralnage area.--121 sq mi.

Records avallable.--October 1948 to September 1957 in reports of Geological Survey. Novem-
er 0 September 1957 in reports of Department of Northern Affairs and National
Resources, Canada.

Gage .--Water-stage recorder. Datum of gage 1s 4,344.90 ft above mean sea level (Irriga-
ilon Surveys datum). Prior to Apr. 6, 1949, staff or chain gage at site 20 ft up-
stream at same datum.

Average discharge.--23 years (1934-57), 302 cfs (218,600 acre-ft per year).

Extremes.-ﬁMaximum discharge during year, 2,000 cfs May 14 (gage height, 4.38 ft); minimum,
a3 cfs Mar. 28.
1911-57: Maxlmum discharge, 4,500 cfs June 4, 1953 (gage helght, 6.64 ft), from
rating curve extended above 2,500 cfs on basis of slope-area determination of peak
flow; minimum observed (revised), 8.3 cfs Dec. 17, 1930 (gage helgnt, 1.18 ft).
Flood in June 1908 reached a stage of about 5.5 ft higher than that of June 4, 1953,

Remarks.--Records good except those for periods of ice effect, which are poor. Natural
ow of stream affected by dlversion to Mountaln View Irrigation District Canal 2 miles
upstream from station (see preceding page).

Cooperation.--This 1s one of a number of stations which are maintained Jointly by Canada
d the United States.

Rating tables, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 4 Apr. 5 to Sept. 30
1.3 35.0 1.3 35.8 2.5 386
1.5 62 1.5 62 3.0 694
1.7 97 1.7 102 4.0 1,550
2,0 175 2.0 185 4.5 2,040
2.2 248
Discharge. in cuble fect per s-cund, vwater yezar October 1956 to September 1957
Day Oct. Nov, Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept,
1 192 142 89 78 42 88| 44 359 1,210 462 246 74
2 199 137 88 80 43 75 Sl 799 1,280 428 151 76
3 199 106 52 67 44 62 49 903 1,310 412 145 74
4 195 101 70 61 45 58 49| *1,230 1,350 402 133 80
s 189 99 93 67 44 52 53 1,460 1,370 391 111 78
€ 178 97 97 70 45 54 56 1,480 1,480 391 107 76
7 1869 112 97 65 45 59 2 1,560 1,560 397 131 76
8 160 104 89 48 48 56 56 1,890 1,420 412 188 84
9 154 117 70 67 54 56 53 1,450 1,370 445 179 72
10 148 124 73 75 58 2 57 1,170 1,260 428 182 67
11 145 110 80 72 54 S5 54 1,010| *1,100 428 182 64
1z 142 119 89 85 48 52 56 903| 1,040 439 179 76
13 142 124 106 62 43 *55 54 1,030 1,010 *445 173 86
14 140 1lo4 127 62 42 54 52| 1,950 927 462| 166 86
15 142 97 124 €5 39 49 53| *¥*1,830 823 456 115 84
16 169 108 88 65 *44 52 56 1,580 694 423 41.4 62
17 189 106 99 65 52 48 60 1,340 611 397 *38.0 67
18 199 104 *95 65 54 A4 *69 1,260 584 362 36.9 84
1g 209 97 112 59 51 48 78 1,260 611 338 35.8 74
20 225 106 119 58 51 55 86 1,440 645 316 71 76
21 228 117 106 56 50 55 97/ 1,720 624 303 118 74
22 244 110 95 52 48 49 121 1,550 584 298 123 74
23 232 115 93 *48 44 48 142 1,270 533 290 126 86
24 217 106 95 47 39 54 151 1,130 527 290 123 114
25 206 104 80 44 56 56 145 1,150 617 286 126 111
2€ 185 lol 78 48 *¥148 1,260 558 278 123 111
27 175 99 89 48 166 1,330 502 278| 118 107
28 163 *104 97 47 222 1,320 508 270 102 107
29 154 93 93 *52 329 1,290 496 270 82 loz
30 145 93 89 48 496 1,300 485 270 76 100
31 145)-—--~== 84 45" -7 1,250|-----"~ 270 72 Tt
Total 5,579 3,256 2,856 1,829 1,467 1,684 3,155 40,274| 27,089| 11,337(3,800.1| 2,502
Mean 180 108 92.1 59,0 52.4 54.3 105 1,299 903 366 123 83.4
Ac-ft| 11,070 6,460 5,660 3,630 2,910 3,340 6,260{ 79,880| 53,730| 22,490 7,540 4,960
Calendar year 1956: Max 2,150 Min 27 Mean 322 Ac-ft 233,500
Water year 1956-57: Max 1,950 Min 35.8 Mean 287 Ac-ft 207,900

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 3-6, 13-22, Dec. 3 to Apr. 4.
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Waterton River near international boundary
(International gaging station)
Location.--Lat 48°57'20", long 113°54'00", in NW% sec. 23, T. 37 N., R. 18 W. {unsurveyed),

on right bank 100 ft downstream from 0lson Creek, 3 miles south of international
boundary, and 7 miles south of Waterton Park, Alberta.

Drainage area.--61.0 sq mi.
Records avallable.--May 1947 to September 1957 (discontinued).
Gage .~-Water-stage recorder. Altitude of gage 1s 4,200 ft (from topographic map). Prior

dotSept. 12, 1947, staff gage at bridge a quarter of a mile downstream at different
atum.

Average discharge.--10 years, 273 cfs (197,600 acre-ft per year).

Extremes .--Maximum discharge during year, 1,870 cfs June 4 (gage height, 5.57 ft); minimum

ally, 15 cfs Feb, 20-22,

1947-57: Maximum discharge, 2,710 cfs May 20, 1954 (gage height, 6.51 ft); minimum,
8.7 cfs Dec, 24, 1952 (gage height, 1.97 ft).

Revisions.--Figures of maximum discharge for the water years 1948 and 1949 have
been TevIsed to 2,510 cfs May 23, 1948 (gage height, 6.30 ft) and 1,890 cfs May 28,
1949 (gage height, 5.61 ft), superseding those published in WSP 1115 and 1145,
respectively.

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

Cooperation.--This is one of a number of stations which are maintained Jointly by the
Gniiea States and canada.

Revisions.--Revised flgures of discharge, in cublc feet per second, for the water year 1948,
Upplemental peak discharges for the water year 1949, superseding those published
In WSP 1115, and 1145 respectively, are given herewith:

Date Discharge Date Discharge Date Discharge
1948 1948-Con || 1948-Con.
May <21 1,390 June 1 1,820 June 12 1,060
22 2,010 2 1,880 13 1,000
23 2,220 3 1,9€0 14 982
24 1,750 4 1,830 15 1,060
25 1,780 5 1,670 16 1,200
26 1,960 6 1,760 17 1,300
27 2,140 7 1,920 18 1,180
28 1,780 8 2,060 19 1,000
29 1,700 9 2,010 20 976
30 1,300 10 1,390 23 976
31 1,360 11 1,070 24 988
Per square Runoff
Month Cfs-days | Maximum | Minimum Mean mile Tnohes | Acre-feet
80
948, it 28,020 2,220 300 904 14.8 17.06 55,51
Tame 37,658 | 2,060 751 1,255 2016 22198 74,690
Water year 1947-48..| 103,077.6 2,220 11 282 4.62 62,83 iog,;g
Calendar year 1948..| 89,182.2) 2,220 11 244 4.00 54.35 76,

-48; ; 23 (1 a.m.) 2,510 cfs;
Revised peak discharge,--1947-48: oOct. 19 (8 p.m.) 1,650 cfs; May 55 3
May 27 (6 a.m.) 2,%80 cfs; June 3 (5 a.m.) 2,070 cfs; June 9 (4 a.m.) 2,290 cfs; June 17
7 p.m.) 1,350 cfs. X
( 134&-29:’ May 15 (6 a.m.) 1,600 cfs; May 28 (5 a.m.) 1,890 cfs; June 7 (3 a.m.) 1,560 cfs;
June 11 (4 a.m.) 1,450 cfs.
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Waterton River near international boundary--Continued

Rating tables, water year 1956-57, except periods of ice effect (gage
height, in feet, and dilscharge, in cubic feet per second)

Oct. 1 to Nov. 27 Nov. 28 to Sept. 30

2.3 48,0 2.0 11.0 3.0 246

2.5 91 2,1 18.6 3.5 460

2.8 187 2.2 30.0 4.0 725

3.0 265 2.4 62 5.0 1,410

2.6 110 5.5 1,820
2.8 175
Discharge, in cublc feet per second, water year October 1956 to September 1957

Day Oct, Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug, Sept.
1 145 89 46.2 33.0| al8 as50 27.4 737| 1,300 446 116 57
2 125 *84 50 335.0| a8 a50 27.2 779| 1,460 218 10| S5
3 119 80 10.5 31.5| al8 b4d5 27.4 947| 1,570 413 100 55
14 113 75| b38 30.0| al8 b40 27.4| 1,490| 1,680 386 98 55
5 105 75| b37 28,7 a20 a30 30.0| 1,600( 1,610 359 92 54
6 94 70| b35 26.2| a20 a30 31.5| 1,510] 1,760 382 95 52
7 91 68| b35 26.2| a22 a30 30.0| 1,660( T,430 351 92 55
] 86 66| 137 b28 a22 b35 30.0| 1,650 1,210 313 88 55
9 a2 68 42,0| b30 21.6| b35 31,5 1,190| 1,480 292 88 50
10 80 70 46.7 30.0 21.6 39.0 28.7 911| 1,300 296 88 48.4
1 75 77 46,7 | *b30 21.6 36.0 28.7 869 | *1,040 292 88 48.4
12 73 80 46.7| b28 20.5 34.5 28.7 863 | 1,220 *292 a3 48,4
13 75 99 50 b25 20.5 33.0 27.4 887 1,100 280
14 73 a9 46.7| b25 20.5} *31.5 28.7| 1,260 839 304
15 86 84 45.0| b25 *21.6 31.5 30.0| 1,340 674 273
16 129 a2 39.0| b26 21.6 31.5 28.7| *1,160 593 235
17 135 80 39.0 27.4 19.5 30.0 31.5] 1,100 545 214
18 148 75 48,4 27.4 19.5 28,7 34,51 1,160 636 186
19 165 62 46.7 26,2 | bl7 27.4 40.5| 1,230 767 165
20 155 64 45.0 26,2 als 27.4 46.7| 1,400 755 158
21 233 64 43,5 25,0| als 27.4 57 1,430 719 151
22 21% 64 42.0| b23 als 26.2 78 1,140 663 151
23 183 62 40.5| b22 alé 26,2 | 100 875 609 158
24 158 56 39,01 b20 a20 25,0 | 116 755 679 144
25 141 54 37.5| a20 a25 25.0| 118 815 614 144
26 129 52 36,0 | a20 25,0 113 1,060 556 138
27 11 50 34.5| a20 25.0| 113 1,200 556 132
28 108 *5 34,5| a20 23,9 | 141 1,190 593 122
29 102 52 34,5| a20 25.0 | 280 1,260 514 126
30 99 50 34.5| a20 26.2 | 530 1,300 475 129
31 94 |77~ 33,0 a20 |[T7T~ 7 28,2 [~ | 1,350 126
Total| 3,734| 2,093(1,270.1| 792.8| 662.5{ 976.6 p,260.7| 36,118 | 28,947| 7,576 | 2,401 }1,402.2
Mean 120 £69.8 41,0 25.8 23.7 31.5 75.4 1,165 965 244 77.5 .
Cfsm 1.97 1.14 0,872 0.420 0.389 0.516 1.24 19,1 15.8 4,00 1.27 0.766
In, 2.28 1.28 0.77 0.48 0.40 0.60 1.38| 22.02 | 17,65 4.62 1.46 0.85
Ac-ft) 7,410| 4,150 2,520 1,570| 1,310| 1,940 | 4,480 71,640 | 57,420 15,030 | 4,760 | 2,780
Calendar year 1956: Max 2,180 Min 16 Mean 275 cfsm 4.51 1In, 61.36 Ac-ft 199,800
Water year 1956-57: Max 1,760 Min 15 Mean 242 Cfsm 3.97 In. 53.79 Ae-ft 175,000

Peak discharge (base, 1,100 cfs).--May 8 (1 a.m.) 1,780 cfs (5.46 ft); May 14 (10 p.m.) to May 15
5 a.m.) 1,400 cfs (4.99 ft)}; May 21 (1 to 2 a,m.} 1,580 cfs (5.21 ft); June 4 (3 a,m.) 1,870 cfs
5.57 ft); June 9 (10 p.m.) 1,590 cfs (5.23 £t); June 12 (10 to 11 a.m.) 1,300 cfs (4.86 ft).

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basis of weather records and records for station
near Waterton Park.

b Stage-discharge relation affected by ice.
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Boundary Creek at internatlonal boundary
(International gaging station)
Location.--Lat 48°59'50", long 113°54120", in NE sec. 3, T. 37 N., R. 18 W. (unsurveyed),

on right bank a quarter of a mile upstream from mouth, a guarter of a mile south of
international boundary, and 4 miles south of Waterton Park, Alberta.

Drainage area.--21.0 sqg ml.

Records available.--October 1947 to September 1957 (discontinued).

Gage .--Water-stage recorder. Altitude of gage is 4,300 ft {(from topographic map).

Average discharge.--10 years, 78.0 cfs (56,470 acre-ft per year).

Extremes .--Maximum discharge during year, 474 cfs May 14 (gage height, 4.40 ft); minimum,
7.1 cfs Feb, 9 (gage height, 1.84 ft, caused by ice jam upstream).

1947-57; Maximum discharge, 904 c¢fs June 4, 1953; maximum gage height, 5.34 ft

June 21 or 22, 1950, from floodmarks; minimum discharge recorded, 4.0 cfs Mar. 15,
1952, but may have been less during period of lce effect in 1948.

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

CooEeration.—-This is one of a number of stations which are maintained Jointly by the
nite tates and Canada.

Rating tables, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct, 1 to May 15 May 16 to Sept. 30
2.1 11.0 2.2 13.5
2.2 15.0 2.4 25.%
2.5 32.0 2.6 40.0
2.7 50 2.8 58
3.0 91 3.0 85
3.3 150 3.5 188
3.6 225 4.0 326
4.0 350 4.3 434
4.3 465

Discharge, in cublc feet per second, water year October 1956 to September 1957

Day oct, Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug, Sept.
1 47.0 28.4 18 15.0 8 14 12.6 210 317| 110 46.4 23.6
2 45.0| *26.5; 18 15.0 8 14 13.0 231 346| To4 4.8 22,9
3 42,0 24.8 17 15.0 8 14 13.0 276 377 99 42.4 22.2
4 40.0 24.2 16 15.0 8 13 13.4 350 384 94 40.8 22.2
5 36.8 23.6 15 14 8 12 13.8 357 366 92 38.4 22,2
6 33.6 23.0 15 12 9 2 13.8 350 422 92 40.8 22.2
7 31.4 22.4 16 11 10 16 13.8 445 377 87 39.2 22.2
8 30.2 21.8 18 11 10 16 13.8 397 314 79 37.6 21.0
9 29.6 21.2 20 11 1o 15 13.8 282 346 78 36.8 20.3
10 27.8 21.2 22 *12 10 15 13.4 225 333 76 37.6 19.6
11 27.2 22.4 22 12 11 14 13 218 *290 78 37.6 19.6
12 26.6 23.6 22 11 11 14 13 202 293| *78 36.8 21.0
13 27.2 28.4 23 10 10 14 13.0 246 287 79 35.2 21,0
14 26.6 27.8 2z 10 10| *14 13.4 453 254 90 33.6 19.6
15 27.8 26.0 21 10 *10 14 13.4 382 219 85 32.8 19.0
16 46.0 25.4 21 10 g 13 13.8 *326 191 78 31.4 19.0
17 54 25.4 20 11 9 13 14.6 299 176 72 30.0 18.0
18 55 24.8 22 11 8 13 16.0 326 181 65 30.0 19.6
19 55 24 21 11 7 13.8 16.5 339 183 60 32.0 19.6
20 50 23 19 10 7 13.8 18.5 381 188 57 30.7 19.6
2l 72 23 19 9 7 14.6 21.8 384 178 55 30.0 19.6
22 68 22 19 g 8 14.2 26.0 320 166 54 30.0 19.8
23 60 22 18 g 10 13.8 28.4 259 157 54 29.4 24.2
24 51 21 18 9 15 13.4 29,0 235 157 53 28.8 25.5
25 46.0 20 18 9 20 13.4 29.0 287 146 52 28.1 2.
26 43.0 19 17 9 23 13.0 31,4 308 138 51 26.8 21.0
27 39.2 18 17 9 21 12.6 36.0 329 134 50 26.2 20.3
28 35.2 | *17 17 9 15 12.6 47.0 329 134 47.2 | *25,5 19.0
29 33.6 19 16 9 - 12.6 | 101 336 125 46.4 25.5 17.9
30 32,0 19 16.0 9 - 339 115 8.0
31 30.8 [T 15.5 9 314 48.0
Total|l,269.6 | 688.0 ) 578.5| 336.0 300 | 423.0 | 809.2| 9,715| 7,294 [2,209.6 [1,034.2 | 622.8
Mean| 41.0 22,9 18.7 10.8 10.7 13.6 27.0 313 243 71.3 33.4 20.8
Cfsm| 1.95 1.09| 0.890 | 0.514| 0,510 | 0.648 1.29 14.9 11.6 3.40 1.59| 0.990
In. 2.25 1.22 1,02 0.60 0.53 0.75 1.43| 17.201 12,92 3.91 1.83 1.10
Ae-ft| 2,520 | 1,360 1,150 666 595 839 | 1,610 19,270 14,470 4,380 | 2,080 | 1,240
Calendar year 1956: Max 542 Min 6 Mean 77.6 Cfsm 3,70 In. 50.31 Ac-ft 56,370
Water year 1956-57: Max 453 Min 7 Mean 69.3 Cfsm 3,30 In. 44.76 Ac-ft 50,150

Peak discharge (base, 270 cfs).--May 7 (7 to 9 p.m.) 470 cfs (4.35 f£t); May 14 (4 to 6 a.m.)
474 cfs (4.40 ft); May 20 (8 to 10 p.m.) 442 cfs (4.32 ft); June 6 (6 to 8 p.m.) 454 cfs (4.35 ft).

* Discharge measurements made on this day.

Note.--Stage-discharge relation affected by ice Nov. 19 to Dec. 20, Jan 5 to. Mar. 18 (no gage-
height record Dec. 6-8, 21-29, discharge estimated on basis of 2 discharge measurements, weather
records, and records for Waterton River near international boundary).
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Waterton River near Waterton Park, Alberta

(International gaging station)

Location.--Lat 49°07', long 113°50', in NEI sec. 8, T. 2, R. 29 W., fourth meridian, in
Alberta, on right bank 200 ft downstream from highway bridge a quarter of a mile up-
stream from Crooked Creek, and 5 mlles northeast of Waterton Park.

Drainage area.--238 sq mi.

Records available.--October 1948 to September 1957 in reports of Geological Survey. April
to June 1908 lgage helghts only), June 1908 to August 1933, and March 1948 to September
1857 in reports of Department of Northern Affairs and National Resources, Canada.
Published as "at Waterton Mills" prior to 1916.

Gage.--Water-stage recorder. Datum of gage 1s 4,154.19 ft above mean sea level (Irriga-
ion Surveys datum). Prior to Feb. 7, 1917, staff gages at varlous sites and datums
within 200 ft of present site. Feb. 7, 1917, to Aug. 26, 1933, and Mar. 19, 1948, to
Pgar. 18, 1949, chaln gage on downstream side of bridge 200 ft upstream at present
atum.

Average discharge.--27 years (1912-30, 1948-57), 671 cfs (485,800 acre-ft per year).

Extremes.--Maximum discharge during gear 3,990 cfs May 15 (gage height, 4.01 ft); mini-
mum, 71 cfs Dec. 7 (gage height, 0.87 ft)

1908- 33, 1948-57: Maximum discharge, 24 000 cfs June 6, 1908 (gage height, 9.5 ft,
from graph "pased on gage readings), from rating curve extended above 7,000 ofs by log-
arithmic plotting; minimum observed, 14 cfs Feb. 4, 1955 (gage height, 1.65 f't on
wire-welght gage, caused by temporary storage behind ice Jam ups'cr‘eams

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

Cooperation.--This 1s one of a number of stations which are maintained jointly by Canada
and the United States.

Rating tables, water year 1956-57 (gage height, in feet, and discharge,
in cubic feet per second)

oct, 1 to Jan. 14 Jan,15 to Apr, 1 Apr. 2 to Sept. 30
0.8 67 2.3 65 1.0 68 2.5 831
1.0 96 2.4 76 1.2 96 3.0 1,540
1.4 185 2.5 94 1.4 147 3.5 2,580
1.8 365 2.6 118 1.6 217 4.0 3,960
2.7 156 2.0 419

Discharge, in cublc feet per second, water year October 1956 to September 1957

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr., May June July Aug. Sept.,
1 196 248 124 91 agl| alszg 94 963 2,910 1,050 311 141
2 199 248 130 88 a89 135 79 1,260 2,960 1,020 301 135
3 188 244 132 20 88 139 78 1,590 3,070 976 292 124
4 196 213 126 88 a89 139 78§ *2,140 3,240 926 287 121
5 192 236 141 86 90 139 79 2,800 3,300 879 282 121
[ 224 180 126 86 ago 135 80 3,240 3,470 843 273 121
7 182] 192 105 91 S0 al3g 90 3,550 3,640 800 264 118
8 laz 210 188 83 9z al43 88 3,930 3,270 780 251 109
9 185 213 224 80 92 147 88 3,700 3,130 738 238 100
10 199 220 206 79 agl 143 94 3,210 3,100 701 230 103
11 188 166 166 80 agl al32 93 2,780 2,940 *683 230 103
12 199 188 139 86 30 121 93 2,460 *2,730 656 225 103
13 192 180 146 90 ag82 *124 93 2,360 2,630 638 217 114
14 206 176 166 91 i 121 94 3,240 2,460 647 198 105
15 216 164 177 103 78 118 107 3,930 2,160 638 195 98
16 202 230 163 alo3 *78 115 94| 3,820( 1,930 606 198 96
17 224 248 158 al04 84 113 91{ *3,520 1,780 5§90 *195 105
18 220 202 *182|  aloS) ags| alls 90| 3,270| 1,650 543 195 141
19 260 244 174 105 86 113 91 3,160 1,630 522 195 15¢
20 284 180 158 98 86 108 93 3,350 1,630 500 187 138
21 260 172 139 100 a86 alog 103 3,900 1,590 478 180 130
22 284 180 132 *98 86 110 116 3,820 1,540 459 167 138
23 289 169 132 ag7 86 aloé 150 3,380 1,460 452 164 157
24 336 156 136 ag6 105| alol 195 2,990| 1,400 419 160 173
25 298 156 132 9¢ alz2o 96 *221 2,800 1,360 395 147 170
26 284 144 122 82 135 94 251! 2,780 1,310 389 141 160
27 284 134 122 98 139 92 287| 2,830| 1,220 371 141 157
28 314 *141 110 96 143 agz 317 2,860 1,190 354 144 154
29 279 144 100 ag9s - 92 472 2,860 1,150 343 154 150
30 265 136 94 ag3l------ ag3 692 2,880 1,080 332 150 138
31 260 = -~~~ 83 92|----- 94| ~---- 2,910(-=----- 322 147 =~~~ -
Total] 7,287 5,714 4,443 2,868 2,634 3,652 4,591 92,283| 66,940| 19,050 6,459 3,877
Mean 235 190 143 92.5 94.1 118 153 2,977 2,231 615 208 129
Cfsm 0.99 0.80 0.60 0.39 0.40 0.50 0.64 12,51 9.37 2.58 0.87 0.54
In. 1.14 0.89 0.69 0.45 0.41 0.57 0.72 14.42 10,46 2.98 1,01 0.61
Ac-f{ 14,450| 11,330 8,810 5,690 5,220 7,240 9,110{183,000132,800[ 37,790| 12,810 7,690
Calendar year 1956: Max 4,860 Min 80 Mean 677 Cfsm 2.84 In. 38.75 Ac-ft 481,700
Water year 1956-57: Max 3,930 Min 72 Mean 602 Cfsm 2.53 In. 34.35 Ac-ft 435,900

# Discharge measurement made on this day.
a No gage-helight record; discharge interpolated.

507215 O -59 -3
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St, Mary Lake near St. Mary, Mont,

Location.--Lat 48°44'10", long 113°25'50", in NE: sec. 4, T. 34 N., R. 14 W. (unsurveyed) ,
on downstream side of boat dock on right bank at site of former St., Mary Chalet in
g%aclz.ler National Park, half a mile upstream from outlet and 1 mile southwest of

. Mary,

Drainage area.--130 sq mi.
Records available.--May 1929 to September 1957 {incomplete).

Gage.--Water-stage recorder, Altitude of gage 1s 4,470 ft (from topographic map). Prior
to May 29, 1936, staff gage at same site and datum.

Extremes.--Maximum gage height duri ear, 6.07 ft May 8; minimum recorded, 1,39 ft
Jept. 30. ey 4
1929-57; Maximum gage height, 7.08 ft June 14, 1953; minimum observed, 0.02 ft
Dec. 16, 29, 30, 1929, Jan, 1, 1930.

Remarks.--No diversion.

Mean gage helght, In feet, water year October 1956 to September 1957

Day Oct. Nov. Dec. Jan, Feb, Mar, Apr. May June July Aug, Sept.
1 2.18 - 2.61 5.32 3.94 2.61 1.80
2 2.23 - 3.09 5.39 3.85 2.56 1.76
3 2.25 - 3.55 S5.48 3.81 2.51 1.74
4 2.27 - 4,23 5.63 3.72 2.45 1.73
S 2,25 - 4.99 5.71 3.63 2.42 1.73
6 2.24 - 5.49 5.88 3.62 2.42 1.73
7 2.14 - 5.82 6.03 3.58 2.43 1.73
8 2.10 - 6.04 5.88 3.53 2.39 1.71
9 2.08 - 5.85 5.79 3.46 2.36 1.68
10 2.06 - 5.67 5.78 3.42 2.36 1.67
11 2.00 5.38 5,64 3.40 2.37 1.65
12 1.98 5.16 5.60 3.38 2.34 1.63

14 1.90 5.08 5.34 3.42 2.26 1.61
15 1.90 5.25 5.04 3.42 2.21 1.59
16 1.89 - 5.31 4.78 3.33 2.18 1.58
17 1.9 - 5.28 4,55 3.29 2,15 1,57
18 1.90 - 5.24 4.40 3.14 2.14 1.6
19 1.97 - 5.25 4.37 3.05 2.13 1.63
20 2.01 - 5.60 4,36 2.98 2.12 1.58
21 2.00 - 6.00 4,34 2.92 2.09 1.54
22 2.04 - 5.94] 4.26 2.88 2,08 1.52
23 2.04 5.65 4.17 2.86 2.06 1.48
24 - 1.43 5.32 4.13 2.79 2.04 1.44
25 - 1.49 5.10 4.08 2.74 1.99 1,44
26 - 1.57 5,06 4.03 2.73
27 - 1.63 5.16 4.03 2.69
28 - 1.69 5.23 4.08 2.64
29 - - 1.86 5,28 4.05 2.62
30 - 2.16 5.31 3.98 2.63
31 - b | ] e 5,34{-———-= 3
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Grinnell Creek near Many Glacier, Mont.

Location.--Lat 48°46'20" (revised), long 113°41'50", in SE: sec. 21, T. 35 N., R. 16 W.
unsurveyed), on right bank 500 ft upstream from trail crossing, 1,000 ft downstream
from Grinnell Lake, a quarter of a wile upstream from mouth, 3 miles southwest of Many
Glacier, and 13% miles southwest of Babb,

Drainage area.--2.47 sq mi.
Records available.--August 1949 to September 1957.

Gage.--Water-stage recorder. Altitude of gage is 5,000 ft (from topographic map). Prior
o Oct. 12, 1949, staff gages at various sites and datums.

Average discharge.--8 years, 25.1 cfs (18,170 acre-ft per year).

Extremes.--Maximum discharge during year, 111 cfs May 20 (gage height, 2.47 ft); minimum
not determined.
1949-57: Maximum discharge, 242 cfs June 22, 1950 (gage height, 3.45 ft), from
rating curve extended above 120 cf's by logarithmlic plotfing; minimum, probably less
than 0.2 cfs at times during winter periods.

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

Revisions.--WSP 1278: Drainage area.

Rating table, water year 1956-57, except perlods of Ice effect (gage
helght, in feet, and discharge, in cublc feet per second)

0.6 1.5 1.1 11
7 2.4 1.2 15
.8 3.8 1.5 30
.9 5.6 2.0 65
1.0 8,2 2.5 114
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 38 5.4 2.9 2.3 2.8 1.9 61 78 48 39 26
2 36 4.6 b2.8 3.4 2.9 1.9 59 89 48 35 24
3 26 4.0 r2.8 b3.3 b2.8 2.0 €3 85 49 28 23
¢ 21 4.0 b2.8 b3.2 b2.5 2.2 78 101 48 26 22
5 17 4.0 b2.5 b3.0 b2.0 2,6 82 95 49 32 22
] 13 4.0 b2.5 b2.0 3.3 82 105 54 37 23
7 12 4.0f bz.6 aC.71  pp.0 2.8 92 160 47 34| 28
8 1z 3.8 2.8 b2.5 b2.5 2.6 98 92 44 30 23
9 10 3.8 2.8 b3.0 2.8 €8 103 43 33 18
10 9.1 4.4 3.3 b3.0 3.1 53 98 44 36 16
11 8.8 5.6/ 1b3.5]] b3.0 2.7 52 83 48 35 17
12 9.1 5.6 b3.5 t b3.0 2.4 50 83 50 33 20
13 11 b5.5 b3.5 *b.3 b2.5 2.3 51 83 52 30 18
14 9.8 b5.0 3.3 b.3 b2.5 2.2 66 64 56 30 18
15 12 b5.0 b3.0 b1.5 b.3 b2.5 b2.2 73 50 54 28 19
16 19 b5.0 b3.0 b2.5 b2.5 66 42 44 26 18
17 20 b5.0| b2.5 b2.5| b2.7 63 38 41 2a| 16
18 22 b4.4 2.4 b.2 b2.5 2.8 69 44 35 26 14
19 23 b3.8 2.4y 2.5 3.4 78 53 35 28 10
20 18 3.6 2.3 2.3 3.8 107 52 38 28 7.9
21 26 3.4 2.3 b2.5 4.6 87 51 40 28 €.9
22 20 3.3 2.4 b2.5 6.4 €8 51 41 27 6.9
23 15 3.1 2.3 b.5 b2.0 *7.7 54 52 41 27 9.4
24 *13 2.9 2.4 2.0 9.8 51 56 40 31 12
25 11 2,8 2.2 al.0 2.0 9.4 685 S1 41 32 12
26 9.1 2.8 2.2 b2.5 2.0 8.5 80 49 41 26 *12
27 7.9 *2.8 2.1 b3.0 1.9 7.4 84 *54 38 24 12
28 7.2 2.9 2.0 .9 1.8 13 *80 59 36 26 14
29 6.6 2.9 2.0 - 1.7 28 79 51 *41 *36 13
30 5.9 2.9 2.1 1.7 47 80 49 44 34 12
31 6.4 -~~~ 2.1} 1.8)—-—---- TTf====== 42 31f------
Total]l 474.9f{ 120.,3 8l.2 53.2 2l.2 73.2 192.0 2,218 2,071 1,372 940 491.1
Mean 15.3 4.01 2.62 1.72 0.757 2.36 6.40 71.5 €9.0 44.3 30.3 16.4
Cfsm 4,41 1.16 0.755 0,496 0.218 0.680 1.84 20.86 19.9 12.8 8,73 4.73
In. 5.09 1.29 0.87 0.57 0.23 0.78 2.06 23,75 22.20 14.70 10.07 5.26
Ac-TY 942 239 161 106 42 145 381| 4,400| 4,110{ 2,720| 1,860 974
Calendar year 1956: Max 148 Min - Mean 24.3 Cfsm 7,00 In. 95,18 Ac-ft 17,610
water year 1956-57: Max 107 Min - Mean 22.2 Cfsm €.40 In, 86,87 Ac-ft 16,080

Peak discharge (base, 100 cfs).--May 8 (1 to 3 a.m.) 107 cfs (2.44 ft); May 20 (12m, to 1 p.m.)
111 efs (2.47 ft); June 6 (8 to 10 p.m.) 110 cfs (2.46 ft).

* Discharge measurement made on this day.

a No gage~height record, dlscharge estimated on basis of 1 dlscharge measurement, weather records,
and records for nearby stations.

b Stage-discharge relation affected by ice.
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Swiftcurrent Creek at Many Glacier, Mont.
(International gaging station)

Location.--Lat 48°48110", long 113°39120", in SEL sec. 11, T. 35 N., R. 16 W. (unsurveyed),
on right bank, 100 ft upstream from outlet of Swiftcurrent Lake at Many Glacier, Gla-
cler National Park, and 11 miles southwest of Babb.

Drainage area.--31.4 sq mi.

Records available,--June 1912 to September 1957 (winter records incomplete). Published
as "at McDermott Lake, Mont." 1912-14,

Gage .--Water-stage recorder. Altitude of gage is 4,860 £t (from topographic map). Prior
to May 23, 1916, staff gage on left bank of lake opposite present gage at same datum.
May 23, 1916, to June 15, 1918, staff gage at same site and datum,

Extremes.--Maximum discharge during year, 821 cfs May 8 (gage height, 4.11 ft); maximum
%aig ?i%ght, 4.12 £t June 7; minimum discharge recorded, 17.9 c¢fs Mar. 30 (gage height,

1912-57: Maximum discharge, 2,250 cfs June 13, 1937 (gage height, 6.89 ft, back-
water from bridge); minimum observed, 8,7 cfs Apr. 1, 1913, result of discharge
measurement.

Revisions.--The maximum discharge for thé water year 1918 has been revised to 1,280
cfs June 10, 1918 (gage height, 4.30 ft), superseding figure published in WSP 475,

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

Cooperation.--This 1s one of a number of stations which are maintained jointly by the
United States and Canada.

Revisions.--Revised figures of discharge, in cubic feet per second, for the water year

43, superseding those published in WSP 975, are given herewith:

Date Discharge Date Discharge Date Discharge Date Discharge
1943 1943-Con. 1943-Con. 1943-Con.
Mar. 1 14.0 Mar. 9 14.0 Mar., 17 14.0 Mar, 25 17.6
2 14,0 10 14.0 18 14.0 26 17.6
3 14.0 11 14,0 py:] 14.0 27 17.8
4 14.0 12 14.0 20 14.0 28 20.0
S 14.0 13 14.0 21 14.4 29 22.0
] 14.0 14 14.0 22 14.8 30 20.0
7 14.0 15 14.0 23 15.2 31 20.0
8 14.0 16 14.0 24 16.4
Month [ Cfs-days I Maximum | Minimum | Mean l ber Square }%}%"[’%
March 1943.... | 475.% 22.0 14.0 [ 15.3 ] 0,487 1 0.36 | 941

Discharge, in cuble feet per second, water year October 1956 to September 1957

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

1 196 49.7 20.8 425 507 232 114 80

2 185 42,8 20.0 471 573 226 106 56

3 156 36.0 20.8 540 595 228 99 55

4 136 29.1 20.8 718 652 220 88 53

5 121 27.2 22.4 769 645 206 83 53

6 107 25.2| 26.1 734 737 229 91| 51

7 93 23.3 24.2 734 734 217 99 51

8 89 25.7 24,2 781 595 211 89| 53

g 84 28.1 25.1 5895 610 200 85 53
10 78 29.2 26.1 *#453 807 197 88 49.7
11 73 30.2 24.2 425 525 191 91 46.7
12 n 31.3 23.3 411 551 200 89 18.2
13 75 30.2 21.6 422 566 197 83 48.2
14 80 29.1 20.8 558 *478 200 81 43.8
15 78 29.1 20.8 [:38:) 390 194 79 43.8
18 123 29.1 21.6 568 332 172 77 42.4
17 138 27.8 23.3 507 289 159 71 43.8
18 141 26.4 26,1 514 298 149 87 48.2
18 173 25.1 34.7 532 342 130 67 41.0
20 151 24,2 45.2 742 335 123 87 37.1
21 210 23.4) 55 887 508 123 67| 33,5
22 199 22,5 77 547 289 123 71 31.3
23 187 21.8 *95 425 266 125 89 30.2
24 143 20.8 85 373 285 123 87 32.4
25 *116 20.0 83 418 285 *123 89 35.9
26 109 *19.3 85 507 263 123 89 *#39,7
27 97 19.3 81 558 283 123 83 41.0
28 85 19.3| 112 *540 285 114 60| 41.0
29 80 - 18.6 206 532 266 116 *60 41.0
30 sz | | |ee-e-- 16.6| 329 532 247 118 65| 41.0
31 7 -----1 1  |----- 19.3|---- S14f-- _"- 118 65| c-c - -
Total] 3,694 - - - - 821.5{1,720,1| 17,148; 13,118 5,208 2,441(1,344.9
Mean - - - - 26.5 57.3 553 437 168 78.7 44.8
Cfsm 3.79 - - - - 0.84 1.82 17.61 13.92 5.35 2.51 1.43
In, 4,38 - - - - 0.97 2.04| 20.31 15.5¢4 6.17 2.89 1.59
Ac-f 7,330 - - - -| 1,630|. 3,410{ 34,010{ 26,020{ 10,330 4,840{ 2,670
Calendar year : Max Min Mean cfsm In. Ac-ft
Water year : Max Min Mean Cfsm In. Ac-ft

Peak discharge (base, 680 cfs).--May 8 (7 a.m.) 821 cfs (4.11 ft); May 20 (6 to 8 p.m.) 805 cfs
(4.10 ft); June 7 (1 to 2 a.m.) 801 efs (4.12 ft).

+* Discharge measurement made on this day.
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Lake Sherburne at Sherburne, Mont.

(International gaging station)

Location.--lat 48°49'50", long 113°31'10", in SE} sec. 35, T. 36 N., R. 15 W., in gate-
house at Lake Sherburne on Swiftcurrent Creek, 41 miles southwest of Babb.

Drainage area.--63.7 sq mi.

Records avallable.--May to June 1915, May 1917 to September 1918, June 1919 to September
ragmentary), June 1921 to September 1957, Published as "Sherburne Lake Reser-
volr at Sherburne" 1915, 1917-28, 1931-52, and as "near Babb" 1929-30.

Gage .--Water-stage recorder. Datum of gage is at mean sea level (levels by Bureau of
eclamation). Prior to May 7, 1931, staff gage at same site and datum.

Extremes.--Maximum contents observed during year, 58,500 acre-ft July 9 (elevation,
s .47 £t); minimum observed, 2,440 acre-ft Sept. 18 (elevation, 4,731.35 ft).
1915, 1917-18, 1921-57: Maximum contents, 61,530 acre-ft July 25, 1956 (elevation,
4,785.27 ft); no usable contents at times.

Remarks.--Reservolr is formed on natural lake by earth-fill dam completed in 1921. Prior
0 1919, flashboards on a temporary dam provided limited storage. Storage behind main
dam began in 1919, Capacity, 66,100 acre-ft between elevations 4,726 ft (6 ft above
lowest outlet gate sill) and 4,788 ft (splllway crest). Stream bed above gates prevents
withdrawal of storage to sill elevation. Dead storage negligible. Flgures given herein
represent usable contents, Water 1s used for irrigation on Milk River project of
Bureau of Reclamation.

Cooperation.--This 1s one of a number of stations which are maintained Jjointly by the
%nifea States and Canada.

Revisions.--WSP 1338: Dralnage area.

Month-end elevation and contents, water year October 1956 to September 1957
Date Elevation Contents Change in contents
(feet)t (acre-feet) (acre-feet)

Sept.30....... eernenaes Ceeriieinens Ceeeiiaeanaene 4,745,70 12,930 -
Oct. 31. £4,740.15 8,450 -4,480
Nov, 24,745,28 12,550 +4,100
Dec. 84,748.48 15,330 +2,780

Calendar year 1956........ teeraresrenn .o - - -1,270
Jan, 84,749.50 16,300 +970
Feb, g4,752,12 18,810 +2,510
Mar, 84,754.48 21,080 +2,270
Apr. 4,750.97 17,670 =3,410
May 4,775.74 46,540 +28,870
June 4,781.47 55,250 +8,710
July 4,774.85 45,280 -9,970
Aug. 4,749.75 16,550 -28,730
Sept. £4,734.58 4,480 -12,070

Water year 1956-57.....c00civeunensns P PR - - -8,450

+ Elevation at 12 p.m.
g From graph based on once- or twice-weekly staff-gage readings.
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Swiftcurrent .Jreek at Sherburne, Mont.
(International gaglng station)

Location.--Lat 48°50'00", long 113°30'50", in SW% sec. 36, T. 36 N., R. 15 W., on left
ank 1,000 ft downstream from spillway of Lake Sherburne Dam at Sherburne and 45 miles
southwest of Babb.

Drainage area.--64.3 sq mi.

Records available.--July 1912 to September 1957 (winter records incomplete}. Published
as "4 erburne Lake" 1912-14.

Gage.--Water-stage recorder. Datum of gage is 4,720.81 ft above mean sea level (Bureau
of Reclamation bench mark). Prlor to Aug. 10, 1920, staff gages at two sites within
1,000 £t of present site at different datums. Aug. 10, 1920, to May 17, 1921, staff
gage at present site and datum.

Extremes.--Maximum discharge during year, 805 cfs June 9 (gage helght, 5.63 f£t); no flow
E mes .

1912-57: Maximum discharge, 2,280 cf's June 17, 1916 {gage helght, 7.85 ft, site
and datum then in use); no flow at times when gates 1n dam were closed.

Remarks.--Records good except those for perlods of no gage-helght record, which are poor.
WO diversion. Flow regulated by Lake Sherburne (see preceding page).

Cooperation.--This is one of a number of statlons which are maintained jointly by the
{niﬁea States and Canada.

Revigions.--WSP 1388: Drailnage area. Revised figures of dlscharge, in cublc feet per
second, for the water year 1935, superseding those published 1n WSP 785, are glven
herewith:

Aug, 10, 1935..... 370

Aug, 11, 1935.

in
Month Cfa-days | Maximum | Mintmum | Mean | Lonoff im
AuguSt 1935, .. 0ictetientiianiiiianisiirnoaieniaaes| 20,658 761 370 666 40,970
Rating tables, water year 1956-57 (gage height, in feet, and discharge,
in cubic feet per second)
Oct, 1 to 31 Mar. 26 to Sept. 30
0.7 0 2.0 19.1 3.2 143 5.0 579
1.0 .4 2.5 438.6 3.5 197 5.7 832
1.2 1.2 3.0 110 4.0 299
1.3 2.0 4.0 311
1.5 4.5 5.0 597 Note.--Same as preceding
1.7 8.6 5.1 632 table below 3,2 ft,
Discharge, in cublc feet per second, water year October 1956 to September 1957
Day| oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept,
1 541 - a0.5 460 724 62 627 549
2 528 - a.5 559 727 82 €24 536
3 519 - a.5 569 727 62 620 559
4 576 - a.5 579 731 62 613 566
5 611 - *%,5 596 524 62 606| 559
6 577 - 521 405 62 603 5§53
7 534 - 430 405 62 596 530
8 506 - 436 410 207 593 569
9 528 - 377 802 281 583 582
10 497 - 334 798 279 586| 543
11 358 - 339 794 329 576 520
12 290 - a.5 264 787 354 572 489
13 230 - 234 790 422 593 453
14 188 - 188 787 471 603 387
15 221 - 124 794 465 596 224
16 256 - 126 787 492 589 146
17 146 - 128 687 508 582 110
18 1.8 - *128 438 508 576} *100
19 1.7 - 154 131 341 505 566 44.2
20 1.2 - 361 133 341 498 572 1.4
21 .8 - 416 136 344 502
22 . 6] - 408 138 157 511
23 .6 - 402 140 62 524
24 .6 - *402 140 62 524
25 *.4 - 427 141 62 *524
26 .4 **0,4 459 143 61 546
27 .5 a.4 453 533 *61 579
28 X a.4 450 794 62 579
29 b.4 - a.4 405 *798 62 582
30 .3 a.4 381 798 62 582
Y T R S IO 702 |- 603
Totall 7,116.0| - - - - - |4,727.0] 11,119| 13,794| 11,809| 17,858|8,029,2
Mean 30 - - - - - 158 359 460 381 576 268
Ac-f{ 14,110 - - - - - 9,380| 22,050] 27,360| 23,420| 35,420 15,930
(t) | -4,480 - - - - - | -3,410|+28,870| +8,710| -9,970|-28,730|-12,070
AdJusted for change in contents in Lake Sherburne
Mean 157 - - - - - 100 828 606 219 109 64.9
Cfam 2,44 - - - - - 1.56 12.9 9.42 3.41 1.70 1.01
In. 2,81 - - - - - 1.74 14.85 10.52 3.92 1.95 1.13
Ac-f 9, 630 b - - - - 5,970| 50,920| 36,070} 13,450 6,690 3,860

* Discharge measurement made on this day.

t Change in contents, in acre-feet, in Lake Sherburne.

** Field estimate made on this day.

a No gage-height record; discharge estimated or interpolated.
b Stage-discharge relatlion affected by ice,
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St. Mary River near Babb, Ment.

Location.--Lat 48°50'00", long 113°25'00", in SEf sec. 34, T, 36 N., R. 14 W., on right
bank half a mile upstream from outlet of Lower St. Mary Lake and 2 miles southeast of
Babb.

Drainage area.--278 sq ml. Prior to Oct. 1, 1915, 303 sq mi (revised).

Records available.--July 1901 to October 1902, May 1910 to September 1925 (summers only
R -257, October 1950 to September 1957, Published as "at Main" 1901-2, and as
"pelow Swiftcurrent Creek at Babb" 1910-15. April 1902 to September 1915, May 1929 to
September 1932, October 1934 to September 1950, at sites about 1% miles downstream;
records not equivalent because flow of Swiftcurrent Creek not included 1902-15, and be-
cause diversion by St. Mary Canal not included 1929-50.

Gage grevisedg,——Water-stage recorder. Datum of gage is 4,468.13 ft above mean sea level,
atum o 29. Prior to Oct. 1, 1915, water-stage recorder or staff gages at several
sites about 32 miles downstream at different datums. Oct. 1, 1915, to Sept. 30, 1925,
water-stage recorder or staff gages at several sites within 13 miles downstream at dif-
ferent datums.

Average discharge.--16 years (1915-24, 1950-57), 801 cfs (579,900 acre-ft per year),
wnadjusted.

Extremes.--Maximum discharge during year, 3,500 cfs June 10 (gage height, 5.47 ft); mini-
mum, 59 cfs Feb. 18 (gage height, 0.83 ft).
1901-2, 1910-25, 1950-57: Maximum discharge observed, 9,300 cfs (revised) July 4,
1902 (gage height, 6.50 ft, site and datum then in use); minimum, 26 cfs Jan. 5, 1953
(gage height, 0.05 ft).
Revisions.--The maximum discharge for the water year 1902 has been revised to 9,300
cfs~July 4, 1902 (gage height, 6.50 ft), superseding figure published in WSP 491.

Remarks.--Records good except those for periods of ice effect, which are fair. Entire
ow of Swiftcurrent Creek below Lake Sherburne 1s diverted into Lower St. Mary Lake
above station. Flow of Swiftcurrent Creek regulated by Lake Sherburne (see p. 25)
since 1919. Stage record for Lower St. Mary Lake may be computed from the rating table.

Revisions.--Revised figures of discharge, in cublc feet per second, for the water
year 1902, superseding those published in WSP 85, are given herewith:

Date Discharge Date Discharge Date Discharge
1302 1902~Con 1902-Con
May 15 2,550 May 25 4,700 July 4 3,300
16 2,970 26 4,510 5 7,640
17 3,610 27 4,420 6 5,900
18 3,780 28 4,600 7 5,490
13 3,280 29 5,090 8 3,960
20 4,320 30 5,430 ] 3,280
21 5,900 31 4,890 10 2,970
2z 4,890 July 1 2,970 11 2,680
23 4,700 2 3,440
24 4,890 3 8,690
Runoff
Month Maximum | Minimum Mean Permi?exare Triches | Acre-feet
5,800 373 2,757 9.10 10.48 169,524
9,300 1,568 3,039 10,02 11.55 186,859

Water year 1801-2.

3,300 146 1,008 3.33 45.18 730, 586
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Rating table, water year 1956-57, except perlods of ice effect (gage

SASKATCHEWAN RIVER BASIN

St. Mary River near Babb, Mont.--Continued

height, in feet, and discharge, in cubic feet per second)
(Shifting ~control method used Oct., 2-13)

0.8 54 3.0 1,130
1.0 89 4.0 2,040
1.5 221 5.0 3,020
2.0 430 5.5 3,530
2.5 740
Discharge, in cubic feet per second, water year october 1956 to September 1957
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept,
1 841 247 123 80 78 89 74 848 2,970 1,160 1,040 698
2 788 237 121 85 76 88 72 1,080 2,99 1,120 1,040 698
3 794 231 b120 91 76 89 72 1,390 3,040 1,100 1,020 684
4 768 221 bl1l5 93 76 b8s 72 1,800 3,120 1,040 1,010 698
5 814 218 b115 98 81 b85 74 2,270 3,180 1,010 981 698
6 880 212 b110 98 83 b85 83 2,700 3,200 981 873 698
7 890 209 bllo 100 85 b85 83 3,100 3,360 957 965 691
8 869 202 bli5 100 83 b8S 83 3,420 3,330 848 949 870
g 834 1g6 121 98 83 89 87 3,460 3,370 1,000 949 691
10 827 202 130 b9s 80 91 93 T,240 | *3,460 1,030 933 698
11 814 183 135 b95 78 9l 91 2,960 3,420 1,050 925 684
12 774 186 135 bgs 76 91 8¢ 2,710 3,350 1,090 917 877
13 684 196 135 b100 72 89 8¢ 2,470 3,310 1,120 909 664
14 684 1s0 135 b100 *74 89 89 2,460 3,180 1,190 901 618
15 589 187 133 b100 70 87 89| 2,480 2,980| 1,230 893 545
16 539 187 138 b10S 68 85 89 2,500 2,760 1,240 878 441
17 50¢ 182 135 107 68 85 88 2,470 2,540 1,250 862 375
18 420 173 140 104 87 85 93 2,420 2,260 1,230 855 360
19 360 168 110 100 68 83 plele) 2,400 2,000 1,200 848 317
20 350 168 138 100 68 81 154 2,590 1,870 1,170 832 270
21 301 162 138 100 87 80 247 3,040 1,800 1,130 818 231
22 288 162 135 98 67 78 *340 3,180 1,710 1,100 803 208
23 *284 154 133 96 70 76 430 35,050 1,520 1,100 803 190
24 284 148 130 *93 76 74 485 2,780 1,400 1,080 782 173
25 281 143 125 93 83 74 521 2,540 1,310 1,050 761 *162
26 274 *138 111 74 575 2,400 | *1,270 | *1,040 747 159
27 270 130 100 74 618 ( *2,400 1,230 1,040 *733 151
28 274 128 89 72 657 2,720 1,220 1,040 733 146
29 267 123 85 72 705 2,910 1,220 1,040 719 140
30 260 123 81 72 *754 2,980 1,180 1,040 705 138
31 253 |--—--—-- 80 72|----1- | 2,980) - 1,020 [ —
Totall 17,084 5,426 3,751 2,937 2,134 2,556 7,097 79,778| 73,560 33,797 | 26,982 | 13,574
Mean 551 181 121 94.7 76 2 82.5 23 2,573 2,452 1,080 870 452
Ac-f§ 33,890| 10,760 7,440 5,830 4,230 5,070| 14,080}158,200 /145,900 67,040 | 53,520 | 26,920
(1) -4,480| +4,100( +2,780 +970| +2,510| +2,270| -3,410[+28,870| +8,710} -8,970 {-28,730 |-12,070
Adjusted for change in contents in Lake Sherburne
Mean 478 250 166 111 121 11¢ 178 3,042 2,598 928 403 250
Cfsm 1.72 0.899 0.597 0.399 0.435 0.428 0.644 10,9 9,35 3.34 1.45 0.899
In, 1.98 1.00 0.69 0.46 0,45 0.50 0.72 lz.62 10.43 3.85 1.67 1.00
Ac-fY] 29,410{ 14,860| 10,220 6,800 6,740 7,340| 10,670(187,070)154,610| 57,070 | 24,790 | 14,850
Observed
Calendar year 1956: Max 5,080 Min 57 Mean 837 Ac-ft 607,800
Water year 1956-57: Max 3,460 Min 67 Mean 736 Ac-ft 532,900
Adjusted
Calendar year 1956: Mean 835 cfsm 3,00 In. 40,89 Ac-ft 606,300
Water year 1956-57: Mean 724 Cfsm 2,60 In. 35,37 Ac-ft 524,400

* Discharge measurement made on this day
t Change in contents, in acre- -feet, in Lake Sherburne,

b Stage-discharge relation affected by ice,
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St. Mary Canal at St. Mary crossing, near Babb, Mont.
(International gaging station)
Locatlon.-~Lat 48°56'50", long 113°22'30", in SW} sec. 19, T. 37 N., R. 13 W., on left
bank 50 ft upstream from inlet of St. Mary River siphon, 7 miles northeast of Babb,
and 9 miles downstream from intake.

Records avallable.--1918-57 (irrigation seasons only).

Gage .--Water-stage recorder and concrete control. Prior to June 14, 1951, water-stage
recorder at several sites three-quarters of a mlle downstream at different datums.

Extremes.--1918-57: Maximum dally discharge, 767 cfs June 19, 28, 1936; no flow at times
each year.

Remarks.--Records excellent. Canal diverts water from left bank of St. Mary River near
Babb and discharges into North Fork Milk River. This water flows in the natural chan-
nel of Milk River through Canada then back into Montana, where it 1s used for irriga-
tion in Milk River Valley east of Havre. Some water may be returned to St. Mary River
at Kennedy Creek and St. Mary crossings.

Cooperation.--This is one of a number of stations which are maintained jointly by the
Unifed States and Canada.

Discharge, in cubic feet per second, April to October 1957

Day Mar, Apr, May June July Aug. Sept. Oct.
1 Q 517 632 582 575| 550 *2,4
2 [ 535 632 578 578{ 3550 .3
3 [} 555 632 575 578| 546 .1
4 o 578 637 568 575| 548 o
5 o 594 634 568 573| 548 9
6 o 610 639 589 573 548 o
7 0 622 839 582 571 550 o
8 0 627 639 580 575| 546 [

9 o 618 625 584 584| 548 [
10 [¢ *613 615 589 582| 550 [¢]
11 [ 601 615 589 582| 546 o
12 0 59 608 591 580| 543 o
13 0 594 *608 596 578| 539 [
14 0 596 806 601 578 524 ]
15 0 596 601 *601 575| 493 0
16 0 598 594 601 571| 440 (]
17 0 606 591 601 568| 344 o
18 0 615 591 601 568 | *233 [
19 0 615 603 596 566| 208 [
20 83 615 603 594 564 117 o
21 206 642 603 589 566 96 o
22 278 644 601 587 562 86 o
23 336 €37 594 584 564 78 o
24 *411 625 596 582 562 70 *0
25 423 615 591 580 559 56 0
26 t1.4 436 608 587 578 559 51 0
27 450 608 584 578 555 42,1 0
28 459 620 587 578 555 22.8 o]
29 479 627 587 578 555 21.5 0
30 506 627 584 578 552 19.2 o
31 - - 832{- - - - 575 550 1------- 0 R
Total] 4,067| 18,786 18,258| 18,153| 17,633 |10,013.6 2.8
Mean 136 606 609 586 569 334 0.09
Ac-ft| 8,070{ 37,260| 36,210| 36,010| 34,970 19,860 5.6
Calendar year : Max Min Mean Ac-ft
The season 1957 : Max Min Mean Ac-ft 172,400

* Discharge measurement or observation of no flow made on this day.
t Result of discharge measurement.



30 SASKATCHEWAN RIVER BASIN

St. Mary Canal at Hudson Bay Divide, near Browning, Mont.

(International gaging station)

Location.--Lat 48°59', long 113°04', in sec. 5, T. 37 N,, R. 11 W., on right bank 3 miles
upstream from canal outlet and 30 miles north of Browning on Blackfeet Indian
Reservation.

Records available.--1917-57 {irrigation seasons only).

Gage.--Water-stage recorder and concrete control. Prior to Sept. 9, 1918, staff gage at
site 1 mile upstream at different datum. Apr. 23, 1919, to June 28, 1920, water-stage
recorder at site 40 ft upstream at datum 0.40 ft lower. June 29, 1920, to June 9,
1930, water-stage recorder on left bank opposite present site at present datum.

Extremes.--1917-57: Maximum daily discharge, 758 cfs June 13, 1937; no flow at times each
year.

Remarks.--Records excellent except those for period of no gage-height record, which are
falr. Canal diverts water from left bank of St. Mary River near Babb and discharges
into North Fork Milk River. This water flows in the natural channel of Milk River
through Canada then back into Montana. where 1t is used for irrigation in Milk River
Valley east of Havre. Some water may be returned to St. Mary River basin at Kennedy
Creek, St. Mary and Hall's Coulee crossings.

Cooperation.--Thls 1s one of a number of stations which are maintained jointly by the
United States and Canada.

Discharge, in cubic feet per second, April to October 1957

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

1 499 608 557 ss2| 522 19.8
2 508 606 550 552| 522 12.7]
3 526, 606 554 552| 519 6.7
4 552) 606 547 552| 519 4.3
5 569 606 533 ssz| 522 2.5
6 20,2 583 621 564 552 524 .3
7 598 621 552 550 526 [
8 606 610 554 547| 519 0
9 603| 621 557 554 519 0
10 598 596 559 562| 524 0
11 588 593 564 562| S22 0
12 581 588 559 562| 519 0
13 7.0, 581 586 564 554 517 [}
14 2.8 583 583| 571 550/ 506 0
15 2.4 583 578 574 552| 482 0
16 1.6 581 574 574 550 451 0
17 1.8 583 569 578 550 396 *0
18 **2,0 593 569 571 547 286 0
19 2,0 593 566 574 547 221 0
20 5.4 596 578, 571 547| *174 0
21 2.5 618 578 569 545| 115 0
22 306 629 578 564 542 95 0
23 282 621 574 564 542 83 0
24 355 613 574 *#557 542 74 0
25 396 598 562 557 538 66 0
26 *413 593 *562 554 535 54 0
27 431 583 557 554 533 47.8 0
28 439 593 562 552 533 43.1 0
29 451 603 557 554 531 28.1 0
30 480 *606 557 554 528 21.7 o
<5 Y (S 606|-—~=--=~ 554 526}~ -7 B 0
Total 3,582,9| 18,167| 17,546| 17,360 16,941(9,917.7 47.7
Mean 119 586 585 560 546 331 1.54
Ac-£Y 7,110{ 36,030 34,800( 34,430 33,600 19,670 95
Calendar year : Max Min Mean Ac-ft

The season : Max - Min - Mean - Ac-ft 165,700

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

** Field estimate made on this day.

a No gage-height record; dilscharge estimated on basis of 1 field estimate and weather records.

Note.--Flow from local runoff only prior to Apr. 22, Fileld estimate of 0.2 cfs made Mar. 27,
1957,
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St. Mary River at international boundary
(International gaging station)

Location.--Lat 49°00'10", long 113°18'50", in SWi sec. 5, T. 1, R. 25 W., fourth meridian,
in Alberta, on right bank a quarter of a mile north of international boundary, 23 miles
downstream from Boundary Creek, 7 miles southwest of Kimball, Alberta, and 11 miles
northeast of Babb, Mont.

Drainage area.--470 sq mil, approximately.

Records available.--September 1902 to Segtember 1957 (published as "near Cardston, Alberta"
1902-12 and as "near Kimball, Alberta" 1913-55) in reports of Geological Survey. April
to June 1908 (gage heights only) and June 1908 to September 1957 (published as "near
international boundary’ January 1917 to September 1955) in reports of Department of
Northern Affairs and National Resources, Canada.

Gage.--Water-stage recorder, Altitude of gage 1s 4,120 ft (from topographic map). Prior
to Jan. 1, 1913, wire-weight gage near present site at different datum. Jan. 1, 1913,
to Oct. 25, 1955, water-stage recorder at several sites within 8 miles of present site
at various datums. Apr. 13, 1908, to Dec. 31, 1912, staff gage at site 9 miles down-
stream at different datum used for records published by Department of Northern Affairs
and National Resources, Canada.

Average discharge.--41 years (1916-57), 713 cfs (516,200 acre-ft per year).

Extremes.--Maxlmum discharge during year, 3,560 cfs May 8 (gage height, 6.50 ft); maximum
%a%e height, 6.76 £t Mar. 10 (backwater from ice); minimum dally discharge, 60 cfs
eb, 19.

1902-57; Maximum discharge, about 40,000 cfs (revised) June 5, 1908 (gage height,
12.75 ft, from floodmarks, site and datum then in use), from rating curve extended above
6,000 cfs by logarithmic plotting; minimum dally, 16 cfs Nov, 29, 1936.

Revisions.--The maximum discharge for the water year 1908 has been revised to about
40,000 cfe June 5, 1908 (gage height, 12.75 ft, from floodmarks, site and datum then in
use), superseding figure published in WSP 451 and 917. The maximum discharge observed
for ths water year 1909 has been determined to be 6,580 cfs June 4, 21, 1909 (gage
height, 6.85 ft).

Remarks.--Records good except those for perlods of ice effect or no gage-height record,
which are fair. Since 1917, St. Mary Canal has dlverted water from river near Babb,
Mont., to North Fork Milk River (see p. 29). Flow regulated by Lake Sherburne on
Swiftcurrent Creek (see p. 25),

Cooperation.--This 1is one of a number of stations which are malntained jointly by Canada
and the United States.

Revisions.--Revised figures of discharge, in cublc feet per second, for the water years
1902 and 1908-9, superseding those published in WSP 85, 265, are glven herewlth:

Date Discharge Date Discharge || Date Discharge Date [ Discharge
1902 1908-Con. 1909-Con., 1909-Con.
Sept .15 640 Aug. 25 735 May 19 1,240 June 10 4,780
286 710 20 1,760 11 4,580
1908 Oct. 9 395 21 1,910 12 4,280
Aug, 1 1,320 22 2,120 13 4,580
2 1,240 1909 23 2,470 14 4,580
3 1,240 May 2 985 24 2,710 15 5,210
4 1,160 3 1,960 25 3,030 186 5,440
s 1,120 4 1,400 26 3,480 17 5,680
] 1,090 S 1,020 27 3,910 18 5,800
7 1,060 8 820 28 4,280 19 6,080
8 1,020 7 710 29 4,380 20 6,320
9 985 8 790 30 4,380 21 6,580
10 970 9 790 31 4,480 22 5,680
11 950 10 1,020 June 1 4,990 23 5,210
12 915 11 1,090 2 5,800 24 4,780
13 880 12 950 3 6,450 25 4,380
14 820 13 950 4 6,580 26 4,050
15 790 14 1,160 5 6,190 27 3,820
18 710 15 1,200 6 6,190 28 3,240
21 760 186 1,120 7 6,190 29 3,100
23 760 17 1,020 8 6,190 30 3,030
24 710 18 985 9 5,320
Runoff in
Month Maximum | Minimum Mean acre-feet
September 1902. ... . rierieiencreaannannnn 747 575 618 36,790
August 1908 SN 1,320 528 834 51,300
Water year 1907-8. ... .. cuerrreennenarannnn - - 1,350 982,000

October 1908. ... .iieiiannernnainonannnnannns 860 365 481 29,8600

Calendar year 1908 1,350 983,000
May 1909....00000unn . 4,480 710 1,900 117,000
JUNC . . \vreennanse 6,580 3,030 5,170 308,000

Water year 1908-9..
Calendar year 1909...

* Partly estimated.

*1,180 | 853,000
- - *1,190 | 861,000
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St. Mary River at international boundary--Continued
Rating tables, water year 1956-57, except perlods of lce effect (gage height,
in feet, and discharge, in cubic feet per second)
Oct. 1 to Mar. 30 Mar. 31 to May 17 May 18 to Sept. 30
7 155 4 75 5.0 1,170 3.8 102 5.0 1,040
o} 320 .6 135 5.5 1,810 3.8 170 5.5 1,860
4 580 .8 225 6.0 2,850 4.0 255 6.0 2,430
.0 340 8.5 3,890 4.2 380 8.5 3,420
.5 695 4.5 570
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day oct. Nov. Dec Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 320 308 155 135 115 180 132 805 2,770 744 514 237
2 260 2986 160 140 100 145 139 800 2,830 701 514 232
3 268 278 150 135 105 145 139 1,100 2,850 687 506 224
4 280 272 135 155 115 125 147 1,880 2,970 850 498 228
5 320 272 125 150 125 110 *187 2,090 3,030 570 478 228
] 386 280 110 155 135 110 171 2,480 3,140 548 489 224
7 400 249 80 140 125 110 159 3,030 3,310 522 455 224
8 388 249 g5 145 120 110 151 3,470 3,220 498 434 206
9 368 249 110 140 125 125 95 3,470 3,330 548 420 210
10 362 249 145 120 105 175 92| *3,220 3,400 562 414 214
11 *249 244 180 120 105 170 107 2,880 3,280 570 408 210
12 222 244 185 110 *115 155 118 2,580 3,180 802 390 210
13 302 249 185 110 130 180 135 2,320 3,070 826 378 206
14 374 238 195 110 130 150 159 2,730 *2,950 684 372 182
15 393 240 185 110 115 *140 175 2,670 2,730 *701 *368 156
16 497 245 180 125 105 140 *200 2,500 2,480 710 368 112
17 559 245 160 135 105 130 200 2,370 2,250 718 380 *140
18 559 240 185 145 90 135 205] *2,220 1,980 701 354 242
19 478 215 #1895 135 B8O 145 215 2,220 1,700 867 344 224
20 458 215 190 140 70 155 159 2,480 1,550 634 332 285
21 406 225 200 135 80 155 155 3,180 1,460 610 322 242
22 393 227 175 130 80 145 200 3,180 1,380 588 310 218
23 374 205 195 *125 90 140 252 2,990 1,180 570 305 202
24 374 alg7 190 120 110 135 *220{ 2,680 1,030 562 295 190
25 374 alss 170 100 145 140 220 2,460 9486 538 280 194
26 362 180 160 125 236 2,350 893 *522 275 186
27 344 *175 155 120 292 2,330 862 514 270 186
28 356 180 155 140 372 2,800 *811 514 270 194
29 362 185 145 145 447 2,770 802 514 255 190
30 338 155 130 140 *517 2,830 82 S22 *246 182
31 332|-~----- 145 151 |-------| *2,810(------- 508 237 [~------
Total| 11,434| 6,954| 4,955/ 3,920y 3,190 4,331| 5,976( 77,045| 66,156 | 18,577 | 11,435| 8,159
Mean 369 232 160 12 114 140 199 2,485 2,205 599 369 205
Ac-ft{ 22,680 13,790 9,830 7,780 6,330 8,590( 11,850|152,800|131,200| 36,850 | 22,680 12,220
Calendar year 1956: Max 5,350 Min 70 Mean 722 Ac-ft 524,000
Water year 1956-57: Max 3,470 Min 60 Mean 603 Ac-ft 436,600

* Discharge measurement made on this day.
& No gage-height record; discharge interpolated.
Note.--Stage-discharge relation affected by ice Nov. 15-21, Dec. 3 to Mar. 30.
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Otter Tail River near Detroit Lakes, Minn.

Location.--Iat 46°50', long 95°42!,

upstream from highway bridge, 5 miles downstream from Helght of Land Lake, and

71 miles east of city of Detrolt Lakes.
Drainage area.--270 sq mi,

Records available.--March 1937 to September 1957.

Gage ,--Water-stage recorder and concrete control.

mean sea level, datum of 1929,

33

in sec., 23, T. 139 N., R. 40 W., on right bank 10 ft

Datum of gage 1s 1,409.49 ft above

Average discharge.--20 years, 53.1 cfs (38,440 acre-ft per year).

Extremes.-~Maximum discharge during year,bi%l?a cfs May 14 {gage helght, 4.00 ft); minimum,

.5 cfs Oct. 9-14 (gage height, 2.66 f
1937~57:

from ice); minimum dally discharge, 0.1 cfs Mar. 23, 1940,

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

Maximum discharge, 371 cfs June 26, 1943 (gage helght, 4.78 ft
graph based on partial record); maximum gage helght, 6.96 £t Jan, 27, 1950 (

from
backwater

Flow

partly regulated by dams of Minnesota Department of Conservation on several lakes above

station.

Rating tables, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Mar. 30

Mar. 31 to Sept. 30

2.6 0.5 3.2 19
2.7 2.1 3.4 35
2.9 7.3 3.7 78
3.1 16 4,0 133
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day | oOct, Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 5.2 1. 6.6 10 10 11 30 125 106 111 85 30
2 8.1 1.8 6.6 10 ) I 31 127 109 111 83 46
3 Tz 9.2 6.6 10 10 11 32 129 111 109 78 81
4 2.6 8.1 *6.6 11 10 11 34 127 115 113 73 75
5 3.0 13 6.4 11 *10 11 37 126 111 113 70 68
6 1.8 11 6.4 11 10 11 38 127 106 109 *70 65
7 1.6 *8.8 6.6 11 10 11 40 *129 104 108 68 62
8 1.6 7.7 6.7 *11 11 12 41 131 102 108 67 60
9 *1.5 7.7 6.8 11 11 12 *41 31 97 106 67 *59
10 15 7.3 7.1 10 11 13 43 131 90 106 64 59
11 1.5 7.0 7.2 10 11 14 46 129 95 104 62 59
12 1.5 6.4 7.1 10 12 *15 48 127 *90 *102 64 59
13 1.5 5.7 7.1 10 I 15 48 125 99 102 67 58
14 1.5 6.9 7.3 9.7 11 16 48 129 97 102 67 58
15 1.6 7.1 7.5 9.8 11 16 48 129 99 102 67 56
16 1.6 7.0 7.8 9.6 1 16 50 123 97 100 65 56
17 1.6 6.7 7.8 9.6 11 17 52 119 97 102 64 58
18 1.6 6.7 7.8 9.7 11 17 52 119 93 99 64 59
19 1.6 6.7 8.1 9.5 10 18 85 117 93 100 59 37
2 1.6 6.2 8.5 9.7 10 19 102 113 99 106 54 24
2 1.6 6.3 8.7 9.9 10 21 93 117 97 102 52 22
22 1.6 6.2 8.8 9.6 10 22 80 119 111 99 48 2z
23 1.6 6.1 8.7 9.4 10 23 80 117 115 95 47 22
24 1.6 6.0 8.6 9.4 11 24 100 115 109 92 44 22
25 2.3 6.1 8.8 9.6 11 25 102 115 108 102 41 26
26 2.3 6.2 9.1 9.8 11 *26 106 121 104 99 38 29
27 1.8 5.2 9.3 9.9 11 27 109 117 106 97 36 33
28 1.6 6.4 9.7 10 11 28 111 115 111 95 34 37
2 1.6 6.5 10 10 - 28 113 109 111 92 32 43
30 2.6 6.6 10 10 29 119 108 109 90 31 50
31 1.8|-------[ 11 10 29|---" 104|-~----- 86 I~
Total 67.1| 209.2( 245.3| 31l.2 297 559 1,958| 3,770 3,091 3,162| 1,792| 1,435
Mean 2.61 6.97 7.91 10,0 10.6 18,0 65.3 122 103 10! 57.8 47.8
Ac-ft] 133 415 487 617 s89| 1,110| 3,890 7,480| 6,130 6,270| 3,550| 2,850
Calendar year 1956: Max 137 Min 1.5 Mean 32.4 Ac-ft 23,500
Water year 1956-57: Max 131 Min 1.5 Mean 46.3 Ac-ft 33,500

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 14, 15, Nov, 21 to Mar. 30.
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Pelican River near Fergus Falls, Minn.

Location.--Lat 46°20'10", long 96°07'00", in NE+ sec. 17, T. 133 N., R. 43 W., on right
ank 90 ft dgvmstream from bridge on U, S. Highway 52, 3 miles northwest of Fergus
Falls, and 75 miles upstream from mouth.

Drainage area.--482 sq mi.

Records avallable,--June 1902 to December 1912, July 1942 to September 1957.

Gage.--Water-stage recorder., Altitude of gage is 1,185 ft (from topographic map).

une 19, 1909, to Dec. 31, 1912, staff gage at site 1 mile downstream at different
datum, July 1, 1942, to Nov., 6, 1955, staff gage at present site and datum.

Average discharﬁe.--17 years (1910-12, 1942-57), 69.9 cfs (50,610 acre-ft per year).
remes, --Maximum discharge during year, 216 cfs Apr. 20; maximum gage height, 4.42 ft
Mar. 12 (backwater from ice); minimum discharge, 1.2 cfs Feb, 3-8.

1909-12, 1942-57: Maximum discharge observed, 756 cfs Mar, 29, 1943 (gage height,
5,53 ft); maximum gage height observed, 5.60 £t Mar. 28, 1950 (backwater from ice); no
flow for many days in 1346, 1949-50,

Remarks.-~Records good except those for periods of ice effect or backwater from aquatic
vegetation, which are fair. Flow affected by storage in lakes above station.

Revisions.--WSP 955: Drainage area.

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day| Oct Nov Dec Jan Feb, Mar. Apr. May June July Aug. Sept.
1 12 12 8.4 9.8 1.3 13 74 124 134 113 90 79
2 14 12 8.4 9.7 1.3 13 €4 124 129 110 98 97
3 14 11 8.4 9.7 l.2 13 57 lz7 129 105 103 122
4 14 12 8.1 9.8 T.Z| 13 52 121 122 98 108 119
5 14 20 *7.9 9.9 1.2 12 52 118 11g 95 108 118
6 13 22 7.7 10 *1.2 12 53 111 111 92 102 118
7 12 24 7.5 10 l.2 12 &3 *113 105 90 *97 121
8 12 *¥20 7.6 10 1.2 13 53 118 103 87 95 122
9 11 13 7.7 *10 1.3 13 *53 1l1 98 82 9z 124
10 *11 19 7.9 9.1 1.5 13 53 113 102 81 87 *I2T
11 11 17 8.0 8.3 1.8 13 50 111 111 *79 81 114
12 11 1s 8,0 7.6 2.1 14 50 o8| 103 7€ 79 110
13 10 14 8.0 7.0 2.5 *14 &5 110 *100 72 89 105
14 11 14 8.0 €.5 3.0 16 58 124 103 70 89 plor4
15 10 13 8.0 6.1 3.2 17 50 132 102 70 80 102
1€ 10 10 8.0 5.7 3.4 19 &3 138 103 89 90 100
17 9.8 9.5 7.9 5.3 3.5 22 54 134 103 73 89 97
18 9.0 9.4 7.7 5.1 3.7 27 57 134 103 72 86 103
19 8.6 9.3 7.9 4.8 3.9 32 139 132 97 81 86 106
20 9.0 9.0 8.2 4.7 4.1 39 212 134 97 88 86 108
21 8.6 8.5 8.6 4.5 4.3 47 193 157 110 86 86 108
22 10 8.2 8.9 4.3 4.€ S6 168 175 119 89 886 108
23 11 7.8 9.0 3.8 5.4 67 155 177] 116 90 84 108
24 7.4] 7.6 8.7 3.2 6.6 79 150 172 113 90 84 110
25 8.2 7.8 8.7 2.8 8.5 95 145 170 114 94 82 108
28 9.4 8.0 8.9 2,0 10 115 141 172 119 95 79 106
27 9.4 8.1 9.1 1.7 12 *122 136 157 131 92 1€ 103
28 9.0, 8.2 9.4 1.6 1z 120 134 157 132 97 78 103
29 9.0 8.3 9.7 1.5 - 110 132 1s2 126 95 79 100
30 12 8.4 8.9 1.4f-—----- 97 127 143 119 90 79 98
31 12 f----ee- 3.9 1.3 85|~ ------ 138|~--~--- 89 87|~ ------
Total 334.4 372.1 260.2 187.0 107.2 1,333 2,823 4,205 3,370 2,708 2,743 3,238
Mean 10.8 1z, 8.39 £.03 3.83 43 94,1 136 112 87.4 88.5 108
Ac-ft| 863 738 518 371 213 2,640 5,800 8,340 €,680 5,370 5,440 6,420
Calendar year 1956: Max 311 Min 7.4 Mean 64.1 Ac-ft 46,560
Water year 1956-57: Max 212 Min 1.2 Mean 59.4 Ac-ft 42,990

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 7 to Apr. 2, Apr. 11-13. Backwater from
aquatic vegetation May 19 to Sept. 30.

Melissa Lake near Shoreham, Minn,

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

Records availlable.--April 1937 to January 1957 (fragmentary), discontinued.

Gage.--Staff gage read about 3 times weekly, except for one reading only at the end of the
month for December, January, and February. Datum of gage is 1,318.9 ft above mean sea
level, adjustment of 1912 ¥1evels by Minnesota Department of Conservation).

Extremes,--1937-567: Maximum gage height observed, 10.68 ft May 19, 1950; minlmum observed
5,24 £t May 14, 1937. ’ ’ ’

Remarks,--Lake level artificially regulated by special type dam (ldentification number
9-18) with eight 5-foot bays, permitting a 9-foot contrel,

Gage helght, in feet, 1956-57

. 9,11 Dece 3l uveervsrecarsonnsacorsaccnnans 9.22
9.20 Jan. 3l.ieuvieciansarvarerstnannracasnsss 9.23

Note.--Readings other than those shown above were made during year.
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Otter Tail River below Orwell Dam, near Fergus Falls, Minn,

Locabion.--Lat 46°12'35", long 96°11'05", in NEL sec. 34, T. 132 N., R. 44 W., on left
bank 0.7 mile downstream from Orwell Dam, 6.1 miles downstream from Dayton Hollow
Dam, 8 miles southwest of Fergus Falls, and 11.1 miles downstream from Pelican River.

Drainage area,--1,830 sq mi, approximately.

Records available.--October 1930 to September 1957. Prior to October 1952, published as
er Ta ver below Pelican River, near Fergus Falls,

Gage.--Water-stage recorder, Datum of gage is 1,029.65 ft above mean sea level, adjust-
ment of 1912 {levels by Corps of Engineers). Oct. 11, 1930, to Nov. 17, 1833, at
same site at datum 2.00 ft higher. Nov., 18, 1933, to Mar. 21, 1953, at site 6.1 miles
upstream at datum 40.30 ft higher.

Average discharge.--25 years (1931-32, 1933-57), 261 cfs (189,000 acre-ft per year).

Extremes,--Maximum discharge during year, 794 cfs May 23 (gage height, 3.70 ft); minimum,
2.1 cfs Nov, 28 (gage height, 1.36 ).

1930-57: Maximum discharge, 1,710 cfs June 17, 1953 (gage height, 5.60 ft, back-
water from aquatic vegetation); minimum, 1.0 cfs May 2, 1934; Sept. 30, 1935; minimum
daily, 1.6 cfs Feb. 7, 1937.

Remarks.--Records good. Flow regulated by Orwell Reservoir (capacity, 28,400 acre-It)
beginning Mar, 21, 1953, and by powerplants upstream.

Revisions (water years).--WSP 785: 1934(M). WSP 1208: 1947(M).

Rating table, water year 1956-57 (gage height, in feet,
and discharge, in cubic feet per second
(Stage-discharge relation affected by ice Nov. 22)

1.9 16 2.5 158

2.1 40 3.0 410

2.3 86 3.5 710

Discharge, in cuble feet per second, water year October 1956 to September 1957

Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 68 50 52 78 135 187 256 650 716 656 488 476
2 68 56 52 78 135 187 237 596 730 662 566 470
3 68 56 52 65 135 187 256 518 730 668 590 470
4 70 56 52 51 135 187 286 542 723 662 596 476
5 68 48 *52 73 135 192 246 542 704 650 602 476
6 73 24 54 73 *122 192 249 542 392 644 572 476
7 16 21 56 54 113 214 249 *566 386 832 *530 482
8 76 *20 54 60 73 228 266 596 374 6820 494 488
9 76 z0 54 *70 54 232 276 596 356 620 482 494
10 *76 20 58 73 8 228 *323 608 614 602 506 *494
11 76 21 76 86 56 228 251 614 602 *596 506 494
12 73 21 76 120 56 232 237 614 602 584 506 476
13 73 21 76 131 58 *153 237 620 596 578 500 434
14 76 21 76 113 60 76 256 620 *596 566 506 440
15 76 40 76 112 60 128 271 620 584 554 506 440
16 73 68 8 139 60 147 276 626 578 542 506 440
17 63 76 76 T39 60 143 312 632 578 542 512 440
18 70 76 76 139 58 162 432 638 578 542 506 422
19 70 65 73 139 80 182 644 638 572 542 512 410
o 70 54 76 139 110 187 104 638 566 542 512 416
b 70 51 73 139 128 438 704 638 572 542 512 416
22 70 50 76 *139 128 590 638 644 584 542 506 428
2 70 51 78 *126 154 548 566 730 596 542 494 380
24 70 52 78 139 171 440 578 736 614 542 500 362
25 68 52 78 139 232 440 656 70& 614 542 488 368
26 63 52 78 139 232 392 704 €98 632 542 488 374
27 63 40 78 139 192 *361 692 730 632 542 434 374
2 60 39 78 139 187 416 680 686 644 542 392 380
o 60 50 78 139 - 440 662 686 650 542 301 386
30 56 50 78 135|-===--- 440 656 692 656 548 374 398
31 464~ ------ 78 135|-=----- 362 |- ---=--- 704[------- 500 458|-------
Total|l 2,135 1,321 2,14s! 3,440| 3,157 B8,519| 12,800 19,664| 17,771| 17,930 15,445| 13,080
Mean £8.9 44.0 69.2 111 113 275 427 634 592 578 498 436
Re-ft{ 4,230 2,620/ 4,260 6,820 6,260 16,900 25,390{ 39,000| 35,250| 35,560| 30,630| 25,940

Calendar year 1956: Max 1,050 Min 20 Mean 291 Ac-ft 211,400
Water year 1956-57: Max 736 Min 20 Mean 322 Ac-ft 232,800

* Discharge measurement made on this day.
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Mustinka River above Wheaton, Minn.

Locatlon,--Lat 45°49'15", long 96°29'25", in SWi sec. 8, T. 127 N., R. 46 W., on left bank
20 It upstream from bridge on U. S. Highway 75, 1 mile upstream from Chicago, Milwaukee,
St. Paul and Pacific Railroad bridge, 1.2 miles north of rallroad depot in Wheaton, and
8 miles upstream from mouth.

Drainage area,--834 sq mi.

Records avallable.--June to November 1916, March to September 1917, June 1919 to September
24, Marc 31 to September 1957,

Gage .--Water-stage recorder. Datum of gage 1s 973.30 f't above mean sea level, datum of
1929 (levels by Minnesota Highway Department). June to November 1916 staff gage at
site 3% miles downstream at different datum, March 1917 to September 1924 chaln gage
at site 100 ft upstream from present site at different datum. March 1931 to Oet. 30,
1945, chaln gage and Oct. 31, 1945, to Oct. 21, 1946, temporary staff gage and refer-
ence point in vicinity of present gage. Oct. 22, 1946, to June 30, 1954, wire-weight
gage at present site at datum 4.00 £t higher, July 1, 1954, to Apr. 2, 1955, wire-
weight gage at present site and datum.

Average discharge.--25 years (1920-24, 1933-36, 1939-57) 49.6 cfs (35,910 acre-ft per
year).

Extremes,--Maximum discharge during year, 1,610 cfs Apr. 21 (gage height, 10.68 ft); no
ow for many days.
1917, 1919-24, 1931-57: Maximum discharge, 7,320 cfs Apr. 10, 1952 (gage height,
16.56 ft, from graph based on gage readings%; no flow during many perlods.
Flood in late March or early April 1916 reached a stage of 17.4 ft, datum then in
use (discharge, 2,980 cfs).

Remarks.--Records fair. Some water diverted to Rabbit Creek basin about 10 miles upstream
uring perlecds of high flow.

Revisions (water xear'sg.—-WSP 875: 1935, WSP 895: Dralnage area., WSP 1438: 1917,
-20, M), 1932-33(M), 1943(M).

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day | Oct, Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.8 1.5 2.5 0.5 o 45 32 93 95 18 27
2 .7 1.6 z.Z .5 [} 40 27 82 89 19 38
3 1.8 1.7 2.3 .4 0 33 25 70 90 18 36
4 1.5 1.7 2.2 .3 [ 25 23 63 90 18 35
5 1.3 1.9 *2,1 3 o 21 21 56 80 19 34
6 1.2 2.3 2.0 .2 0 19 *20 52 60 18 34
7 1.1 2.8 2.0 .2 (*) 0 18 19 49 46 16 33
8 .9 *3.5 1.9 .2 [} 14 18 46 38 *15 33
9 .6 3.7 1.9 1 o 13 18 44 34 *14 32
10 3 3.8 1.8 *.1 o *11 17 43 32 13 32
11 *0 3.9 1.8 .1 (<] 10 17 43 *22 13 31
12 5} 3.6 1.7 .1 0 9.5 17 44 20 13 30
13 0 3.4 1.7 .1 o 8.8 17 45 19 25 28
14 o 3.3 1.8 [} *0 8.6 18 *58 19 28 26
15 o} 3.5 1.8 o o] 8.3 19 444 19 2 24
16 ¢} 3.2 1.5 o 2.5 8.0 21 543 20 27 22
17 o 3.0 1.4 o} 5.0 7.9 25 360 21 26 20
18 [e] 3.1 1.4 o] 13 8.5 31 294 23 25 18
i9 0 3.3 1.3 s} 30 102 39 250 23 24 19
20 o 3.5 1.3 0 75 {1,210 50 211 2z 22 20
21 (<] 3.5 1.2 [5} 97 |1,470 193 162 21 24 21
22 o 3.2 1.1 0 110 860 299 226 21 26 21
23 [¢] 2.9 1.0 0 105 394 264 688 20 23 20
24 (o] 2.7 1.0 0 100 232 194 831 20 22 17
25 [¢] 2.8 .9 0 95 155 194 €79 19 21 16
26 <] 2.7 .9 o 85 114 422 428 19 20 16
27 (<] 2.7 .8 0 80 80 349 277 18 19 17
28 o 2.8 .8 0 *72 59 240 200 18 18 17
29 .5 2.6 .7 0 - 66 48 180 152 17 18 17
30 1.1 2.5 .7 [ 60 38 140 118 17 20 16
31 1.3|------- -6 (ST et 50 [~ 070 115|--==--~ 17 23|~
Total 14.9 86.7 46,1 3.1 0{1,045.5|5,068.6 3,064 6,643 1,069 632 750
Mean 0.48 2.89 1.49 0.10 0 33.7 169 98.8 221 34,5 20.4 25.0
Ac-ft 30 172 91 6.1 o| 2,074f 10,050 6,077| 13,180, 2,120{ 1,254| 1,488
Calendar year 1956: Max 610 Min o Mean 28.7 Ac-ft 20,860
Water year 1956-57: Max 1,470 Min o Mean 50,5 Ac-ft 3g,540

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

Note.--Stage-discharge relation affected by ice Nov. 8 to Jan. 23, Mar, 24, 25. No gage-helght
record Mar. 16-23, 26-31; discharge estimated on basis of 1 discharge measurement and weather
records. Indefinite stage-discharge relation Oct., 1 to Nov. 7, Apr. 1-18, Apr. 24 to Sept. 30; dis-
charge estimated on basis of discharge measurements, gage heights, weather records, and records for
stations on nearby streams,
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Bols de Sioux River near White Rock, S. Dak.

Location.--Lat 45°51'45", long 96°34'25", in SWiSWi sec. 27, T. 128 N., R. 47 W., on left
bank Just downstream from Big Slough Outlet, 300 ft downstream from White Rock Dam,
4 miles south of White Rock, and 5 miles northwest of Wheaton, Minn.

Dralnage area.--1,160 sq mi, approximately.

Records avallable.--October 1941 to September 1957.

Gage .~--Water-stage recorder. Datum of gage 1s 959.89 ft above mean sea level, adjustment
of 1912 (levels by Corps of Engineers). Prior to Jan. 14, 1943, staff gage at same
site and datum.

Average discharge.--16 years, 85.0 cfs (61,540 acre-ft per year).

Extremes.~--Maximum discharge durlng year, 610 cfs June 22 (gage helght, 9.09 ft); no flow

or many days.
1941-57; Maximum discharge, 1,410 cfs June 3, 1952 {gage height, 10.36 ft); no flow
at times in most years.

Remarks .--Records fair. Flow regulated by Lake Traverse-Bois de Sioux Flood Control and

ater Conservation ProJect {availlable capaclty for flood control, 137,000 acre-ft).

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day | Oct. Nov, Dec. Jan, Feb, Mar, Apr, May June July Aug., Sept.
1 0.3 0.1/ 0.2 [ 2.6 *228 230| 406 8.2 32
2 .2 1 .3 0 2.5 272 244 389 13 36
3 .2 1 .3 [¢] 2.3 246 227 337 12 41
4 .2 2 3 o] 2.2 238 218 313 1o 42
5 .6 .1 *.3 o] 2.0 227 212 264 13 40
[ .2 1.3 .3 o 1.9 *250 205 244 19 36
7 .2 2.4 .3 (*) [¢] 1.8 259 198 233 15 34
8 LA *2,2 .2 o] 1.8 245 159 198 *11 34
9 .1 2.2 .2 o 2.0 236 152 178 10 30
10 *.1 1.9 .2 (*) o *2,1 245 140! 141 12 *30
11 .1 1.9 .2 Q 1.9 244 161| *117 11 26
12 .1 1.7 .2 o] 2.4 224 164 108 12 22
13 .1 1.3 .2 Q 2.4 227 *164 92 17 22
14 .1 1.7 .1 *0 3.2 227 177 82 26 c4
15 .1 1.3 W1 0 10 245 224 79 23 18
18 .1 .6 .1 .1 3.6 240 245 79 21 17
17 .1 .2 .1 .3 1.8 218 272 96 19 17
18 .1 .1 W1 1.0 4.0 ez21 334 98 186 11
19 .1 .1 .1 1.5 8.0 214 383 90 17 11
20 .1 .1 -1 2.0 12 134 444 88 16 20
21 .1 .1 .1 2.1 14 237 477 85 17 20
2 .1 .1 o 2.6 12 267 527 81 18 22
23 .1 .1 [} 3.0 11 242 583( 81 10 23
24 2] .1 [¢] 3.1 10 228 881 80 14 22
25 .2 .1 o 3.2 9.0 228 555 77 15 18
26 .1 .1 0 3.2 9.2 253 516 71 1.7 17
27 .1 .1 [ 3.2 69 253 529 34 8.2 21
28 .1 .2 0 *3.1| 190 242 514 8.7 9.7 24
29 .1 .2 0 - 3.1 17¢ 236 458 4.4] 10 18
30 1 .2 0 3.0 181 234 440 6.7 17 16
31 P | 0 2.8|------- 228 [------- 8.2| 31 |-------
Total 5.0 20.9 4.0 0 o] 37.3 729.8 7,288 9,73314,167.0 458.8 744
Mean 0.186 0,70 0.13 0 o] 1.20 24.3 235 324 134 14.8 24.8
Ac-ft| 9.9 14 7.9 o [ 74 1,450) 14,460( 19,310 8,270 910 1,480
Calendar year 1956: Max 70 Min © Mean 21.0 Ac-ft 1,520
Water year 1958-57: Max 583 Min o Mean 63.5 Ac-ft 46,000

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

Note.--Stage-discharge relation affected by ice Nov, 21-24, Mar. 14 to Apr. 10, WNo gage-height
record Nov. 25 to Mar. 13, Apr. 19-25; discharge estimated on basis of weather records and records
for stations on nearby streams.

507215 O - 59 -4
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Red River of the North at Wahpeton, N. Dak.

Location.--Tat 46°15'55", long 96°35'40", in NE: sec. 8, T. 132 N., R. 47 W., on left
bank in Wahpeton, 800 ft downstream from confluence of Bols de Sioux and Otter Tall
Rivers and at mile 548.6

Drainage area.--4,010 sq ml, approximately.

Records available.--April 1942 to September 1957. Gage-helght records collected 1n this
vicinity since 1916 are contained in reports of U. S. Weather Bureau.

Gage.--Water-stage recorder and wooden dam. Datum of gage 1s 942.97 ft above mean sea
evel, datum of 1929, Prior to Aug. 6, 1943, Weather Bureau staff gage 800 ft up-
stream, converted to present datum, Aug., 6, 1943, to Oct. 27, 1950, chaln gage at
present site and datum,

Average discharge.--14 years (1943-57), 541 efs (391,700 acre-ft per year).

Extremes.--Maximum discharge during year, 2,290 cfs Apr. 22 (gage helght, 8.82 ft); mini-
mum, 15 cfs Nov. 12 (gage height, 2.47 ft).
1942-57:  Maximum discharge, 7,130 cfs Apr. 12, 1952 (gage helght, 14.99 ft); mini-
mum, that of Nov. 1C, 1956
Maximum stage known, 17 0 ft 1n spring of 1897.

Remarks.--Records good except those for period of ice effect, which are falr. Flow regu-
ated by Orwell Reservolr (capacity, 28,400 acre-ft), Take Traverse (capacity, 137,000
acre-ft, avallable for flood control) numercus other controlled lakes and ponds, and
several powerplants.

Rating table, water year 1956-57, except period of ice effect (gage
height, 1in feet, and discharge, in cubic feet per second)
(Shifting-control method used Apr. 21-24)

2.4 11 5.0 63€
2.6 24 6.0 1,040
2.8 40 7.0 1,520
3.1 76 8.0 2,050
3.5 158 9.0 2,620
4.0 296
Discharge, 1n cuble feet per second, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug, Sept.
1 78 56 50 65 145 250 432 928 8964 1,180 562 453
2 73 48 55 60 140 260 *320 955 8942 1,150 558 548
3 12 57 55 15 135 210 287 950 £928 1,150 587 544
4 76 68 50 70 12 225 302 834 8174 1,090 598 533
5 81 91 50 50 135 238 329 822 £898 1,080 598 519
o 15 83 48 55 135 215 290 814 g882 1,010 594 515
7 81 50 45 70 120 *210 272 818 £870 955 569 519
8 13 27 55 60 120 215 283 834 g854 919 *544 515
9 & 20 55 50 80 240 *284 850 £830 882 515 522
10 55 21 55 60 8o 255 290 850 g8z 846 508 522
11 41 19 55 15 €0 2860 284 854 £830 806 512 515
12 [3:) 15 65 7% 65 260 207 850 £806 758 519 518
13 75 24 75 100 65 260 361 838 £806 739 569 501
14 73 49 80 115 &0 245 293 830 8802 720 580 453
15 79 43 80 *130 60 90 281 886 £806 697 566 442
18 79 33 80 125 65 80 299 870 £822 678 562 449
17 79 40 78 130 60 150 314 874 £802 697 562 446
18 75 72 70 130 65 210 345 878 £886 693 551 463
19 69 80 *80 140 €5 *220 530 870 g928 €674 540 459
20 66 *75 80 145 *70 260 1,020 882 *982 682 537 429
21 69 60 75 145 20 350 1,960 *910 1,120 €78 540 425
2 68 S0 70 2,250 894 1,300 €66 *522 429
23 *68 40 70 *1,980 906 1,680 663 508 439
24 7€ 80 65 1,500 1,000 1,920 655 501 *#403
25 65 60 65 1,040 1,070 1,850 *574 494 377
26 70 60 75 894 1,130 1,620 870 483 380
27 70 55 5 866 1,170 1,440 €55 490 380
28 68 50 70 *826 1,200 1,370 647 446 384
29 62 45 70 898 1,140 1,300 617 355 380
30 79 40 70 948 1,070 1,230 608 320 390
31 75| ------ 70 -o-ss--l 1,020 4---s e 598 380 |- ----
Total|l 2,195 1,491 2,038 20,163 | 28,857 | 32,024 | 24,505 16,170 | 13,849
Mean 70.8 . .7 672 931 1,0b7 790 522 462
Ac-ft| 4,350| 2,960| 4,040{ 6,520] 6,330| 27,560 | 39,990| 57,240 63,520 | 48,600 | 32,070 | 27,470

Calendar year 1956: Max 1,920 Min 15 Mean 324 Ac-ft 235,800
Water y=ar 1956-57: Max 2,250 Min 15 Mean 443 Ac-ft 320,800

* Discharge measurement made on this day.
g Computed from once-daily staff-gage readings.
Note.~--Stage-discharge relation affected by ice Nov., 17 to Mar. 25.
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Wild Rice River near Cayuga, N. Dak.

Location.--Lat 46°07100", long 97°21'40", on line between secs. 31 and 32, T, 131 N., R.
53 W., at county highway bridge, half a mile downstream from an unnamed tributary,
11 miles downstream from Crooked Creek, and 3 miles northeast of Cayuga.

Records available.--May 1956 to September 1957.

Gage.--Wire-welght gage read once dally.

Extremes.--1956: Maximum discharge during period May to September, 6.5 cfs May 18 (gage
height, 2.47 ft, on recession); maximum gage height, 3.57 rt July 14 (backwater from
beaver dams); no flow for several weeks.

1956-57: Maximum discharge during water year, about 150 cfs Apr. 19 and June 83;

maximum gage height, 6.07 ft Apr. 19 (backwater from beaver dams); no flow for several
months.

Remarks.--Records poor.

Discharge, in cubic feet per second, 13956

Day May June July Aug. Sept. Day May June July Aug. Sept.

1 - 4 [ 0 16 - 5 8 .8

2 - 3.5 0 *0 17 - .5 .6 .6

3 - 3.5 0 0 18 *6.5 .2 .4 .4

4 - 3 [} .2 19 [ o .2 .1

S - 3 *0 2 20 & 0 o] 0

] - 3 0 [¢] 21 5.5 [¢] 0 0

7 - *3.5 0 0 22 5.5 o] [ 0

8 - 4.5 ) 1 23 5 [+ 0 0

9 - 4 0 1 24 5 [¢] [¢] *0

10 - 3.5 ¢} 1 25 4.5 0 [¢] [}

1 - 2.5 0 1 26 4.5 o ¢} o} E*g
12 - 2.5 o 1 27 4 0 0 0 *
13 - 2 1 1 28 4 [d] o] ¢}

14 - 1 1.5 .6 29 4.5 0 0 0

15 - 1 1 .8 30 4.5 [0} o] o]

31 4.5 - ] 4]

TPotal...... - 45,7 5.5 9.7
Mean, .. - 1.52 0.18 0.31 o
Runoff 1in acre-feet. fee . - 91 11 19 0

* Discharge measurement or observation of no flow made on thils day.

Note.--Stage-discharge relation indefinite; discharge estimated on basis of 2 discharge
measurements, 5 observations of no flow, gage helghts, observer's and engineer's notes,
weather records and records for station near Abercrombie.

Discharge, in cuble feet per second, water year October 1956 to September 1957

Day Oct. Nov. Dec. Jan, Feb, Mar. Apr, May Jures July Aug, Sept
1 [ 4.5 5.5 9 55 3 10
2 o] *5 5.5 8 50 2.5 20
3 o] 4.5 5 7 35 2 50
4 0 4 5 [ 2% 2 45
£ o] 3.5 5 & 2% 2 40
6 0 3 5 4 2 1.7 40
7 0 2.5 5 3 18 *1.7) 35
8 o] *2 4.5 2 14 2 35
9 o) 3 4.5 1 12 3 30
10 0 3 4.5 H 8 5 28
11 [} 4 4 3 5 8 27
12 0 5 4 2z 4.5 15 25
13 9] 3 4 2 4.5 18 24
14 o 2 4.5 3.5 4 20 23
15 0 1 3.5 5 4 19 21
le [} 1 3.5 7 4 18 20
17 o 2 3.5 3 4 17 20
18 0 5 3 9 4.5 13 24
19 (*) (*) *0 100 3 *11 5 20 24
20 (*) 1 70 3 15 4.5 19 22
21 *1.5 25 *3 *36 4.5 18 21
22 2 *12 4 70 4.5 *¥17 23
z3 (*) 1.5 10 6 130 4.5 15 2
24 1 9 8 120 4.5 13 2
25 .8 7.5 13 100 *4.8 11 *28
26 * 4 6.5 20 90 5 10 *23
27 2 19 € 9 22
28 4 16 5.5 8 21
29 7 14 s 9
30 4 12 4 8.5
31 - 4 - 10 - 3 10 -
Total] 0 0 0 0 [} 29.0 324.0 210.5 938.5 355.3 z26.4 794
Mean o 0 0 0 o 0.94 10.8 6.79 31.3 11.5 10.5 26.5
Ac-Tt| [s] [0} 0 o} o) 58 643 418 1,860 705 €47 1,570
Calendar year 1956: Max - Min - Mean - Ac-ft =
Water year 1956-57: Max 130 Min © Mean 8.16 Ac-ft 5,900

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

Note.~-Stage-discharge relation indefinite; discharge estimated on basis of 15 discharge measure-
ments, 5 observations of no flow, gage helghts, observer's and engineer's notes, weather records,
and records for station near Abercrombie.
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Wild Rice River near Abercrombie, N. Dak.

Location.--Lat 46°28'05", long 96°47'00", in NEINEL sec. 36, T. 135 N., R. 49 W., on right
bank 420 't upstream from bridge on former U. S. Highway 81, three-quarters of a mile
upstream from rubble masonry dam which serves as control, 3% miles northwest of Aber-
crombie, and 7 miles downstream from Antelope Creek.

Drainage area.--2,170 sq mi, approximately, of which about 530 sq mi is probably noncon~
Eriﬁu’éing.

Records available.--April 1932 to September 1557.

Gage .--Water-stage recorder and concrete control. Datum of gage is 907.94 ft above mean
sea level, datum of 1929, Prior to Dec. 7, 1939, chain gage at site 420 ft downstream
at datum 5.0 ft lower. Dec. 7, 1939, to Nov. 24, 1952, staff gage at site three-
quarters of a mile downstream at present datum.

Average discharge.--21 years (1932-33, 1936-37, 1938-57), 70.0 cfs (50,680 acre-ft per
year); median of yearly mean discharges, 42 cfs (30,400 acre-ft per year).

Extremes.--Maximum discharge during year, 408 cfs Apr. 19 (gage height, 3.47 ft); no flow
a imes.

1932-57: Maximum discharge, 5,500 cfs Apr. 2, 1943 (gage height, 21.02 ft, from
floodmark), from rating curve extended above 2,100 cfs; no flow for some periods in
many years.

Flood in spring of 1897 reached a stage of 27.5 ft, present site and datum, from
floodmark pointed out by local residents.

Remarks.--Records good except those for period of ice effect, which are falr. Some regu-
atlion by Fish and Wildlife Service wildfowl refuges, of which Lake Tewauken is the
largest. Some small diversions for irrigation.

Revisions (water years).--WSP 1388: 1939, 1941(M).

Rating table, water year 1956-57, except period of ice effect (gage
height, in feet, and dlscharge, in cubic feet per second
(Shifting-control method used Apr. 19, 20, 23, 24, June 26, 27)

0.9 [¢] 1.8 26
1.0 W1 2.0 38
1.1 1.1 2,2 66
1.2 3.1 2,5 135
1.3 5.8 3.0 293
1.5 13 3.5 449
Discharge, in cubic feet per second, water year October 1956 to September 1857
Day Qct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug., Sept.,
1 o 35 72 98 138 25 13
2 ) 27 56 70 112 24 29
3 e} *26 48 56 98 20 95
4 (o] 24 42 43 82 19 176
5 [¢] 21 35 31 68 17 138
& ¢] 20 31 27 59 24 122
7 *0 20 29 21 51 13 158
8 o 17 28 17 50 13 179
9 o *16 25 14 47 14 167
10 0 17 21 12 44 19 132
11 [¢] 15 19 10 41 22 98
12 1 11 17 9.2 38 22 80
13 3 12 16 8.2 34 25 70
14 3 12 19 11 32 31 64
15 (*) 2 12 19 8.5 30 31 59
18 1.5 13 18 6.5 29 27 53
17 1,5 13 17 6.5 29 28 48
18 (*) 2 13 16 8.2 29 32 48
19 *4.5 293 19 8.2 31 32 54
20 (*) (*) 15 300 29| *8.2 37 31 53
2 *55 242 *35 8.2 33 *29 50
22 140 216 38 11 31 29 50
23 (*) 185 *276 35 16 31 28 54
24 220 266 35 95 *3 24 *63
25 220 225 12 335 35 20 68
25 *155 197 193| 385 39 17 63
27 110 173 182 369 44 15 58
28 95 *147 150 318 45 14 54
29 85 119 191 235 40 12 50
3 | - 63 93 167| 179 34 11 48
31 e I e 63 |------—- 127 - -—---- 29 ]|
Total o} 0 0[1,424.5 2,871 1,799 |2,424.7 1,472 671 2,394
Mean o} 0 [o} o] o] 46. . . 80. .5 21.6 79.8
Ac-ft o o 0 o o 2,830 5,690 3,570 4,810 2,920 1,330 4,750
Calendar year 1956: Max 730 Min o Mean 19.6 Ac-ft 14,250
Water year 1956-57: Max 385 Min © Mean 35.8 Ac-rt 25,300

Peak dist;:.h?rge (base, 300 efs).--Apr. 19 (4:30 p.m.) 408 cfs (3.47 ft); June 26 (8'p.m.) 394 cfs
3.40 ft).

* Discharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relation affected by ice Mar. 12-29,
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Red River of the North at Fargo, N. Dak.

Location.--Lat 46°52'10", long 96°47'00", in NEL sec. 7, T. 139 N., R. 48 W., on left
ank Just upstream from Island Park Dam in Fargo, 24 mlles upstream from Sheyernne
River and at mile 452.1.

Drainage area.--6,800 sq ml, approximately.

Records avallable.--May 1901 to September 1957. Published as "at Moorhead, Minn." 1901.

Gage.--3taff %age and concrete control; gage read once or twice daily. Datum of gage is
867 4 ft above mean sea level, datum of 1929. Prior to Sept. 1, 1914, staff gage at
site half a mile downstream at datum 6.65 ft lower. Sept. 1, 1914, to July 381, 1928,
staff gage at present site at datum 3.70 ft higher.

Average discharge (unadjusted).--56 years, 492 cfs (356,200 acre-ft per year); medlan of
yearly mean discharges, cfs (290,000 acre-ft per year).

Extremes.--Maximum discharge during year, 2,540 cfs Apr. 24 (gage height, 11.10 ft); min-
mum daily, 12 cfs Nov, 20, 21; minimum gage helght observed,6.76 ft Dec. 8, 10.

1901-57: Maximum discharge, 16,300 ecfs Apr. 15, 16, 1952; maximum gage height,
28.79 ft Apr. 16, 1952; no flow for many days in each year durlng period 1932-41,
Maximum stage known, 40.1 ft Apr. 7, 1897, site and datum in use prior to 1914.

Remarks.--Records good except those for per-iod Nov 6 to Dec. 12, which are poor. Flow
regulated by Orwell Reservolr (capacity, 28,400 acre-ft), Lake Traverse (capaclty
137,000 acre-ft, avallable for flood control) other controlled lakes and ponds, and
several powerplants. Some small diversions for municipal supply. Figures of daily
dlscharge do not include diversion by clty of Fargo. Records of chemical analyses
and water temperatures for the water year 1957 are glven in WSP 1521.

Revisions (water years).--WSP 1388: 1901-6, 1912, 1917-20(M), 1935(M), 1938-39(M), 1943.

Rating tables, water year 1956-57 (gage height, in feet, and discharge,
in cublec feet per second
(Shifting-control method used Dec. 4-12)

Oct. 1 to Nov. § Nov., 6 to Dec. 3 Dec. 4 to Sept, 30
7.3 27 6.8 10 7.1 22 7.4 29 9.0 555
7.4 48 6.9 14 7.2 34 7.5 43 9.5 862
7.8 112 7.0 16 7.4 75 7.7 77 10.0 1,270
8.0 140 11.1 2,540
8.5 304
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day| oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 S 67 42 77 126 156 752 994 1,180 1,570 648 §90
2 51 60 5S4 73 126 161 636 1,010 1,100 1,450 672 640
3 54 73 66 72 128 170 *#5E5 994 1,030 1,300 636 684
4 64 885 45 70 131 184 428 963 994 1,290 610 *784
5 64 99 43 70 131 196 356 925 963 1,230 589 784
6 54 75 44 72 131 216 326 890 948 1,160 601 830
7 57 57 41 73 131 196 332 849 918 1,100 601 797
8 60 73 35 €6 126 *203 338 849 890 1,040 601 760
9 60 71 35 66 126 203 313 823 870 979 589 720
10 64 62 35 63 126 205 *308 823 849 932 566 745
11 70 S2 37 63 126 209 296 836 849 918 540 720
12 €0 42 40 59 104 229 313 836 797 876 509 708
13 60 34 46 59 92 243 304 836 797 849 5§55 672
14 54 28 53 59 a8 258 312 849 797 815 555 648
15 46 19 ‘53 €6 77 265 321 876 810 784 555 610
16 7 21 60 73 77 236 347 890 81§ 745 589 566
17 64 19 €6 85 77 195 304 876 823 784 601 32
18 79 186 €6 92 77 156 334 876 823 720 595 509
19 86 14 70 92 73 135 702 870 *842 708 589 589
20 79 iz 72 96 73 *166 1,720 862 862 132 89 589
21 76 *12 70 100 *70) 236 1,860 890 932 720 *589 612
22 73 24 72 104 73 296 2,050 *904 948 708 601 585
23 70 34 77 109 73 403[ *2,340 928 1,170 732 589 £55
24 *70 44 75 109 85 *732 2,520 932 1,390 *702 5§78 *544
25 44 40 75 122 100 1,080 2,400 994 1,600 784 S50 532
26 48 34 79 117 117 1,350 1,950 1,080 1,320 '_/,28 ggé igé
27 €0 30 73 117 126] *1,580| *1,450 1,180 2,040 2
28 57 34 73 117 135| To520| *1,150| 1,290| T.980 700 521 198
29 54 44 75 122 - 1,250 1,050 1,370 1,820 684 S09 498
30 73 45 81 *117) -~ - 963 994| 1,290 1,700 720 498 498
31 T3|--=~---- 77 122f------ - 830f-5---- - 1,230-—------ 684 7] B
Totall] 1,932 1,320 1,830 2,702 2,925| 14,222| 27,061| 29,812| 33,357| 27,856| 17,800| 18,818
Mean 62.3 44.0 §9.0 87.2 104 459 902 962 1,112 899 74 627
Ac-fY 3,830 2,620 3,630 5,360, 5,800| 28,210/ S3,670) 59,130| 66,160| 55,250 35,310| 37,320
(1) 504 395 401 396 371 392 395 499 475 570 540 432
Adjusted for diversion
Mean 70.5 0.7 65.6 93.6 111 465 909 970 1,120 908 83 635
Ac-fY 4,340 3,020 4,030 5,760 6,170} 28,600, 54,070 59,630| 66,640] 55,820] 35,850 37,760
Observed
Calendar year 1956: Max 3,810 Min 12 Mean 383 Ae-ft 278,200
Water year 1956-57: Max 2,520 Min 12 Mean 492 Ac-ft 356,300
Adjusted
Calendar year 1956: Mean 391 Ac-ft 283,700
Water year 1956-£7: Mean 500 Ac-ft 261,700

* Discharge measurement made on this day.
t Diversion, in acre-feet, by clty of Fargo.
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Sheyenne River above Harvey, N. Dak.

Location.--Lat 47°42'10", long 99°56'55", in SWiSEY sec. 24, T. 149 N., R. 73 W., on right
ank just downstream from county road, 2 miles upstream from unnamed tributary and

4% miles south of Harvey.
Drainage area.--428 sq mi.
Records avallable.--September 1955 to September 1957.
G_ag%é--water-stage recorder.

Datum of gage 1s 1,547.30 ft above mean sea level, datum of

Extremes.--Maximum discharge during year, 26 cfs Mar. 23 (gage height, 8.14 ft, backwater

Tom ice); no flow Jan. 21 to Mar, 18.
1955-57:

Maximum discharge, 224 cfs Apr. 11, 1956 (gage height, 8.92 ft); maximum

gage helght recorded, 9.3 ft (affected by ice) sometime during period Apr. 1-9, 1956;

no fiow many days during winter each year.

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

which are fair.

Rating table, water year 1956-57, except perlod of lce effect (gage

height, in feet, and discharge, in cubic feet per second)

3.5 4] 4.0 3.0
3.6 3 4.5 8.4
3.7 <7 5.0 15
3.8 1.3
Discharge, in cublc feet per second, water year October 1956 to September 1957
Day | Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept
1 1.3 1.8 1.2 0.3 o *9 3.4 2.4 1.1 *0.7 4.2
2 1.2 2.6 1.2 .3 5} 8 5.2 2.2 1.1 .7 9.0
3 1.3 8.0 1.0 .3 0 6 4.5 *2,0 2.1 .5 5.9
4 1.2 4.7 .8 24 (*) o] *5 4.3 1.9 5.3 .4 3.3
5 1.2 4.0 .6 o4 ¢} 4 4.2 1.9 2.6 4 2.2
6 l.2 8.3 .5 .4 o 3.5 *4,1 1.6 1.8 .3 2.0
7 1.2 4.1 .5 *¥*.4 o 3.5 4.1 1.5 1.7 a2 1.8
8 l.2 3.4 .5 4 o *4 4.2 1.5 1.5 .2 1.7
9 1.2 3.0 .4 .3 o 3.5 4.2 2.7 1.2 .3 1.5
10 1.2 3.0 .4 3 [o] 3 3.8 2.8 .9 .3 1.4
11 1.2 3.8 .3 2 0 2.5 3.5 2.2 .8 5 l.4
12 1.2 2.9 3 .2 o] 2 3.3 1.9 .8 .9 1.5
13 1.3 3.1 .2 .1 [o} 2 3.2 1.8 .5 1.5 1.3
14 1.3 2.9 .2 1 0 3 3.0 1.7 .4 1.2 1.2
15 1.4 2.9 .2 .1 0 *4.3 *2.8 1.5 -4 1.1 1.2
16 1.3 2.6 L1 .1 0 3.8 2.7 1.5 .3 1.1 1.1
17 1.3 a2.3 1 1 0 3.2 2.6 5.4 7 3.4 1.2
18 1.3 az.l 1 .1 0 *4,1 2 6.4 *1.8 3.4 1.8
19 1.4 az.0 .2 .1 .2 5.0 2. 3.5 l.4 1.8 2.6
20 1.2 al.8 .2 .1 3 4.9 3.7 3.2 1.1 1.2 2.2
21 1.2 al.§ .2 o *10 4.5 9.5 3.5 .9 L.0 2.0
22 1.2 al.b .2 0 13 4.5 8.5 3.5 .8 .9 1.9
23 1.2 al.4 .2 0 25 *4.9 6.8 3.1 .1 .8 *1.9
24 1.3 al.4 2 o] 22 5.0 6.1 *2.8 .6 o7 1.8
25 1.5 al.8 .2 0o 18 4.8 6.2 2.1 .5 .6 *1.3
28 1.5 *2.1 **.2 o] *20 4.3 5.2 1.8 .5 5 1.2
27 l.4 2.0 .3 0o 17 4.3 4.3 1.7 .7 .9 1.2
28 1.5 1.8 .3 [o] *12 3.9 4.3 1.8 12 1.2 1.2
29 *1.5 l.4 .3 o) 10 3.8 3.7 1.5 3.2 *1.2 1.2
30 1.7 1.4 .3 0 |[r=-m--- 9 3.5 3.1 1.2 1.1 2.2 1.1
31 T7|- -~ .3 I R 8 |------- 2.6f---"= .8 2,5|-------
Total 40.8 83.2 11.7 4.7 o 167.2 127.4 132.3 71.8 48.9 32.6 63.3
Mean 1.32 2.77 0.38 0.15 o] 5.39 4.25 4.27 2.39 1.58 1.05 2,11
Ac-ft 81 185 23 9.3 o 332 253 262 142 97 65 128
Calendar year 1956: Max 175 Min o Mean 10.7 Ac-ft 7,750
Water year 1956-57: Max 25 Min o Mean 2,15 Ac~ft 1,560

Peak discharge (base, 100 cfs).--No peak above base.

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

*#* Field estimate made on this day.

a No gage-height record; discharge estimated on basis of weather records, and records for cther

gaging stations in the vicinity.

Note.--Stage-discharge relation affected by ice Nov. 26 to Apr. 14 (no gage-height record Nov, 29
to Dee. 25, Jan. 9 to Feb. 4, Feb, 20 to Mar. 20; discharge estimated on basis of 2 discharge meas-
urements, 3 field estimates, 2 observations of no flow, and weather records).
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Blg Coulee near Maddock, N. Dak.

Location.--Lat 47°57'30", long 99°34'53", on line between secs. 23 and 26, T. 152 N., R.
., on left downstream wing wall of county highway bridge, 2 miles west of Maddock
and 5 mlles above mouth.
Records available.--October 1956 to September 1857.
Gage .~-Water-stage recorder.

Extremes.--Maximum discharge during year, 33 cfs Mar. 21 (gage height, 1.95 ft); no flow
or many days.

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

Rating table, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

0.4 0 0.9 4.0
<5 .2 1.0 6.0
.6 .8 1.3 13
1 1.6 1.7 24
.8 2.5
Discharge. 1n cuble feet per second, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan., Feb. Mar. Apr. May June July Aug.
1 [¢] 0.2 Q a0.4 [o] o] 0
2 ) B [ a.3 [} 0 1
3 [ Q .4 *.3 [} 0 3
4 0 0 .4 .5 [¢] 0 2.2
5 o 0 .3 3 0 0 1.8
3 0 0 *.3 .2 0 0 1.6
7 0 [¢] .3 .1 0 [¢] 1.0
8 (e} 0 .2 .1 9] 0 N
9 [¢] *0 .2 .1 [} [0} 4
10 o [ .2 .1 0 [ .3
11 0 0 .2 .1 0 0 .2
2 0 0 .2 0 0 [¢] .2
13 [ (4] .1 [ [ .1 *%,1
14 [ 0 .1 0 0 .2 W1
15 4] [ .1 0 .5 1.0 .1
16 0 0 *.1 0 .3 2.2 [¢]
17 0 0 .1 .1 .1 21 9
18 0 0 .1 .1 *2.2 1.3 0
19 0 0 .1 .2 1.6 .8 .1
20 2 0 .2 .3 .5 .4 [¢]
21 *20 Q .5 .5 3 .2 o]
22 24 0 .7 .5 .2 .1 0
23 16 *0 .6 .4 .1 o] 0
24 7.1 0 .6 o .1 0 *0
25 5.0 0 a.7 *.4 .1 0 *0
26 *2.8 0 a.8 .2 .1 o] 0
27 2.5 0 a.8 .2 0 0 0
28 *1.4 0 a.7 .2 .2 *0 0
29 .8 o] a.7 .1 .1 0 0
30 (*) .8 0 a.6 0 0 0
3 O R - IEEEEEEt a,5(-- *0 0 |--=----
Totall ¢] ] 0 0 0 82.9 0.3 10.8 6.1 6.4 8.4 14.5
Mean 0 0 [} 0 [¢] 2.87 0,01 0.35 0.20 0.21 0.27 0.48
Ac-ft [} o] 164 .6 21 12 13 17 29
Calendar year 1956: Max - Min - Mean - Ac-ft -
Water year 1956-57: Max 24 Min O Mean 0.35 Ac-ft 257

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

** Fleld estimate made on this day.

a No gage-height record; discharge estimated on basis of recorded range in stage and weather ree-
ords.

Note.--Stage-discharge relation affected by ice Mar, 20-21.
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Sheyenne River near Warwick, N. Dak.

Location.--Lat 47°48'20", long 98°42'57", on south quarter of line between secs. 15 and 16,
T. 150 N., R. 63 W., on left bank on downstream side of highway bridge, 3.3 mlles south
of Warwlck.

Drainage area.--2,100 sq mi, approximately.

Records available.--October 1949 to September 1957,

Gage.--Water-stage recorder and rubble masonry control. Altitude of gage 1s 1,370 £t (by
barometer).

Average discharge.--8 years, 67.7 cfs (49,010 acre-ft per year).

Extremes, --Maximum discharge during year, 249 cfs Sept. 5 (gage height, 3,17 ft); minimum,
0.9 cfs Feb. 4, 6, 11 (gage height, 2.06 ft).

1949-57: Maximum discharge, 3,800 cfs Apr. 17, 1950 (gage height, 7.45 ft); mini-
mum, 0.8 cfs Sept. 7, 1955 (gage height, 2.00 ft),

Remarks.--Records good above 20 cfs and fair below. Records of chemical analyses and
water temperatures for the water year 1957 are given in WSP 1521, Records include flow
of spring which enters below gage and just above control. Discharge measurements of
spring inflow, in cubic feet per second, made durlng the water year 1957 are listed

below.
Oct. May 1.3
Nov. 1.2
Dec. June 1.2
Jan July .. 1.2
Feb. Aug., 27........... 1.3
Mar. Sept.24........... 1.1

Revislons (water years).--WSP 1438: 1952(M).

Rating table, water year 1956-57 (gage helght, 1n feet, and discharge,
in cublc feet per second
(Shifting-control method used Sept. 21-23)

2.0 0.8 2. 48
2.1 2.6 2. 115
2.2 15 3.1 245
Discharge, in cublc feet per second, water year October 13956 to September 1957
Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 2.6 16 10 7.6 1.0 8.8 86 25 22 16 6.4 34
2 2,0 18 10 6.4 1.0 7.6 *83 38 24 1z 10 72
3 2.0 27 10 5.3 1.0 6.4 92 52 24 8.3 18 162
4 3.3 34 10 5.3 1.0 6.4 90 46 22 8.8 27 234
5 7.6 35 8.8 5.3 1.0 8.8 78 46 22 7.6 29 241
6 5.3 46 8.9 4.2 1.0 21 75 46 21 6.4 24 185
7 5.3 48 8.9 4.2 1.0 27 72 *44 21 5.3 18 149
8 5.3 42 7.6 4.2 1.0 30 62 42 21 4.2 13 115
9 6.4 37 7.6 5.3 1.0 35 56 40 21 3.3 8.9 88
10 7.6 29 7.6 4.2 1.0 40 56 39 13 3.3 6.4 70
11 7.6 24 7.6 3.3 1.0 42 39 37 18 6.4 6.4 5¢
1z 7.6 24 6.4 2.6 1.0 39 39 35 18 22 8.9 44
13 8.8 30 6.4 2.6 1.1 30 37 34 16 25 12 39
14 4.2 30 5.3 2.0 1.1 2 35 30 18 19 21 34
15 3.3 24 5.3 1.6 1.1 18 35 29 18 12 22 28
16 3.3 24 5.3 1.3 1.1 16 *37 27 18 29 25 27
17 5.3 21 5.3 1.1 1.1 18 37 29 25 112 22 27
18 7.6 19 5.3 1.1 1.1 18 37 32 30 105 35 27
19 7.6 13 5.3 1.1 1.1 22 44 32 32 62 62 27
20 4.2 19 5.3 1.1 1.1 30 58 30 32 48 75 27
21 3.3 18 5.3 1.1 1.1 42 50 35 29 39 72 25
22 3.3 16 5.3 1.1 1.1 66 42 39 25 32 62 25
23 5.3 16 6.4 1.1 1.1 98 39 50 22 25 46 24
24 6.4 15 6.4 1.1 1.3 102 *40 56 18 22 37 *22
25 7.6 15 6.4, 1.1 1.3 92 42 46 16 19 27 18
26 5.3 15 5.3 1.0 1.6 81 46 35 *15 *18 21 18
27 6.4 *15 *5.3 1.0 **¥1.6 42 30 16 16 *19 16
28 10 13 5.3 1.0 6.4 35 *29 16 24 16 15
29 8.9 12 5.3 **1,0 27 27 18 24 13 15
30 *12 12 6.4 1.0 27 25 19 16 16 16
31 12 e 7.6 1.0f-------] 80 |------- e2|------- 8.9 21 |-
Total 187.5 713 212.0 81.3 1,539 1,128 634 760.2 800.0 1,890
Mean 6.05 23.8 6.84 2.62 51.3 36.4 21.1 24.5 25.8 63.0
Ac-Tt 372 1,410 420 161 3,050 2,240 1,260 1,510 1,590 3,750
Calendar year 1956: Max 3,380 Min 1.1 Mean 82.0 Ac-ft 58,510
Water year 1956-57: Max 241 Min 1.0 Mean 25.5 Ac-ft 18,500

Peak discharge (base, 200 cfs).--Sept. 5 (2 a.m.) 248 cfs (3.17 ft).

* Discharge measurement made on this day.
*% Fleld estimate made on this day.
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Mauvais Coulee near Cando, N. Dak.

Location.--Lat 48°27', long 99°07', in NELSEL sec, 1, T. 157 N., R. 66 W., on left bank
a rd of a mile upstream from highway bridge, about 4 miles upstream t‘rom West Fork,
5% miles southeast of Cando, and 7 miles northeast of Maza.

Records available.--May 1956 to September 1957.

Gage.--Water-stage recorder. Prior to July 2, 1957, staff gage at present site and datum.

Extremes.--Maximum discharge during year, 3.6 cfs Apr. 15; maximum gage height, 3.45 ft
ar, 22 (backwater from ice); no flow for many days.

1956-57: Maximum discharge, 81 cfs May 9, 1956 (result of discharge measurement);
no flow at times.

Remarks.--Records falr.

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 0 0.1 ) 0.8 0.5 0 Q 0.2 0.1
2 [ .2 Q **1.0 .4 o] (9] .2 .2
3 o] .2 0o .9 .3 (o} o] .2 .4
4 [o] .2 Q *%1.5 .2 o [o] .1 1.5
5 o .2 o 1.5 .2 o o .1 2.4
[ 0 .3 0 1.2 .2 0 0 .1 3.2
7 0 W3 0 1.5 **.2 o} [o] 9 3.2
8 o] .3 o] 2.5 .2 o] 0 *0 3.0
9 [¢] .2 [¢] *2.5 .2 0o Q [¢] 2.8
10 o .2 o] 1.5 .2 0 o] o 2.5
11 [} .2 [} 1.0 .2 [} 0 [¢] 2.5
12 (o} .2 (o} 1.0 .2 (o} o] .2 2.5
13 (4] .2 0 1.0 .2 0 [} 5 2.3
14 o .1 [¢] 2.0 o1 [¢] 0 .4 2,3
15 0 .1 0 *3.6 1 0 4 .3 2.2
18 (9} .1 o 3.0 **.1 [¢] 1.0 .2 2.2
17 0 .1 [} 2.6 .1 21 *1.2 .2 2.2
18 0 .1 0 3.0 .1 4 1.3 .2 2,2
19 9] .1 .1 2.9 .1 W1 1.2 .2 2.1
20 o] .1 .2 2.5 .1 .1 1.0 -1 2.0
21 0 W1 **.5 1.9 .2 .1 .8 .1 2,1
22 0 .1 1.5 1.5 .3 .1 .7 .1 2.0
23 Q s 1.2 *1.2 .2 .1 .6 .1 1.9
24 21 .1 .8 1.5 .2 o .6 W1 *1.9
25 .1 .1 .5 1.2 .2 0 .5 .1 *1.9
26 .1 ** 1 (*) **.5 1.1 .2 *0 .4 0 1.8
27 W1 .1 .5 1.1 .1 o .4 .1 1.7
28 W1 .1 .5 .9 .1 .1 .4 *x,1 1.6
29 .1 .1 .5 o7 ] [} .3 .1 1.5
30 *% 1 o | | |- .5 .8 .1 0 .2 .1 1.4
31 B e ] EEEEEn S R w2 P -
Total 0.8 4.4 0 0 [o] 7.9 49,2 5.7 0.7 11.2 4.2 59.6
Mean 0.03 0.15 ¢} 0 o] 0.25 1.64 0.18 0.02 0.36 0.14 1.99
Ac-ft 1.6 8.7 0 0 (4] 16 28 11 1.4 22 8.3 118
Calendar year 1956: Max - Min - Mean - Ac-ft -
Water year 1956-57: Max 3.6 Min O Mean 0.39 Ac~ft 285

* Discharge measurement or observation of no flow made on this day.
** Fileld estimate made on this day.
Note.--Stage-discharge relation affected by ice Mar. 19 to Apr. 14.
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Edmore Coulee near Edmore, N. Dak.

Location.--Lat 48°20110", long 98°33140", on line between sees, 17 and 18, T. 156 N., R.
B2 W., on left downstream wing wall of bridge on county highway, 11 miles southwest of
Edmore and about 13 miles upsfream from Sweetwater Lake.

Drainage area.--230 sq mi, approximately {contributing area).

Records avallable.--April to June 1956, June to September 1957.

Gage.--Water-stage recorder. Prior to June 26, 1957, staff gage at same site and datum.

Extremes.--1956: Maximum discharge during perlod April to June, 875 cfs Apr. 23; maximum
gage neight observed, 6.32 ft Apr. 22 %backwater from snow); no flow at times.
The peak discharge of Apr. 23 was known to be the maximum during the water year.
1956-57: Maximum daily discharge during period June to September, 0.9 cfs July 22;
no flow at times.
A stage of 1.3 ft, from high-water mark, was reached during latter part of April 1957
(dischapge about 12 cfs) which was the maximum for the water year.

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

Discharge, in cubic feet per second, April to June 1956

Day| Apr. May June |Day| Apr. May June |{Day| Apr. May June |Day{ Apr. May June
1] o | *298 | 2.1 9| o a55 | 2.8 || 17 18 - 25| 819 5.6/ -
2 o] 229 1.7 10 [} *49 12 18 16 - 26 *770 3.5 -
3 o *191 1.3 11 [¢] a6 42 19 16 - 27 703 2.6 -
4 [o] 155 1.0 | 12 o a42 53 20 *11 - 28 614 2.2 *5
5 o 112 7 13 0 38 - 21 8.5 - 29 489 1.9 -
6 o} 84 2.1 14 *Q 36 43 2 8.5 - 30 363 *3.3 -
7 o a75 2.4 15 o *28 - 23 7.1 - 31 2.5
8 o abs *3.3 16 [¢] 24 - 24 7.1 -
Cieessesasrevessesreannsas| 6,189 1640.8 -
Mean.... . 206 52. -
Runoff in ceisess 12,280 3,250

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

a No gage-height record; discharge estimated on basis of adjacent record and weather records.

Note.--Stage-discharge relation affected by snow in channel Apr. 1-23. Results of field estimates
July 19, 2 cfs, Aug. 21, 0.1 cfs; observation of no flow Sept. 17.

Discharge, in cubic feet per second, June to September 1957
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* Discharge measurement or observation of no flow made on this day.
** Fleld estlmate made on this day.

+ Result of discharge measurement.

+t Result of field estimate.
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Little Coulee at Leeds, N. Dak.

Location.--Lat 48°17', long 99°27', in center of sec. 31, T. 156 N., R. 68 W., on right
downstream wing wall of left one of twin box culverts on U. S. Highway 2, a quarter of
a mile west of Leeds.

Records avallable.-~October 1955 to September 1857.

Gage.~-3taff gage read twice during period of flow.

Extremes.--Maximum discharge during year, about 5 cfs about Mar. 23 (gage helght, 5.2 ft,

rom high-water mark); no flow during most of year.
1955-57: Maximum discharge, 515 cfs Apr. 15, 1956 (gage height, 7.2 ft); no flow

many days each year.

Remarks.--Records poor.

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
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Calendar year 1956: Max 418 Min O Mean 10.5 Ac-ft 7,810
Water year 1956-57: Max 4 Min O Mean 0.04 Ac-ft 29

* Observation of no flow made on this day.

** Fleld estimate made on this day.

Note.--Stage-discharge relation affectzd by vegetation; discharge computed on basis of 2 estimates
of flow, a high-water mark, weather records, and records for other stations in Devils Lake basin.
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Mauvails Coulee near Churchs Ferry, N. Dak.

Location.--Lat 48°10'40", long 99°13'15", in NWiNWL sec. 12, T. 154 N., R. 67 W., on down-
stream side of right abutment of bridge on U. S. Highway 281, 1 mile downstream from
Little Coulee, and 6 miles south of Churchs Ferry.

Records available.--March 1950 to September 1957.

Gage.--Water-stage recorder. Prior to June 21, 1950, reference marks and June 21, 1950,
o July 17, 1956, staff gage, at former bridge on U. S. Highway 281, one-eighth of
a mile upstream, at datum 0.70 ft higher.

Average discharge.--7 years, 28.2 cfs (20,420 acre-ft per year).

Extremes.--Maximum discharge during year, 23 cfs Mar. 21 (gage height, 2.18 ft, backwater
Trom ice); no flow for many days.
1950~57: Maximum discharge, 620 cfs June 6, 1950 (gage height, 4.4 ft, slte and
datum then in use); no flow at times each year.

Remarks.--Records fair except those for period of ice effect, which are poor. Records of
chiemical analyses for the water year 1957 are given in WSP 1521.

Rating table, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 9, 10, Apr. 22 to May 2, July 18)

0.0 o 0.7 2.0
.1 Bt .8 3.0
3 .2 .9 4.6
.5 .8 1.1 10
.6 1.3 1.3 22
Discharge, in cuble fest per second, water year October 1956 to September 1957
Day oct Nov. Dec, Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4.8 2.2 1 Q 1 7.9 a0.2 a0.l o
2 5.7 4.4 1 9 *.9 7.6 3 a.l [
3 4.8 11 .8 [¢] .8 8.5 4 a.l o
4 6.2 4.8 .5 [} -6 5.0 .5 a.l o
s *Z 0| 4.8 .2 0 .5 5.2 3 o o
€ 5.0 5.2 o (o} .5 *4.8 a.2 9 [e]
7 5.5 5.5 ) o 4 4.4 a,l [ [e]
8 4.0 7.9 o [¢] .4 7.0 .2 o o
9 4.8 2.6 [} 0 *.3 5.9 .2 [¢] 0
10 3.5 1.3 o [o] .3 3.4 a.l (4] [¢]
11 2.6 1.0 o 0 .2 2.8 a.l [} o]
12 3.1 1.2 o o] =1 2.8 a.l o [¢]
13 2.6 3.4 (o [} W1 4.8 a.l o L2
14 3.0 3.0 o] [¢] .1 2.6 a.l o .1
15 2.7 2 o o] *.2 3.4 a.l [} ]
16 2.7 2 o] o] .5 *2.2 .2 .8 o]
17 2.9 2 (¢ Q 1 1.3 o7 3 o]
18 3.1 2 (o] [¢] 2 1.1 .9 * 1 [}
19 2.8 2 o 1 3 1.6 1.0 a.l o
20 a3 2 0 [ 5 1.8 N 0 ]
21 a3 2 [o] *20 6 3.0 .5 (4] Q
22 az.5 1.5 o] ™= 5.2 5.5 .2 o <]
23 az.5| 1.5 0 8 7.0 a2 3 0 o]
24 a3.5 1.5 o] 5 *6.,7 al 3 ] o *
25 a4.5 1.2 *0 5 ag az *,2 o] o *
26 a5 1.2 [+] *5.5 a5 ab a.l o} Q
27 a4.5 *1,1 o 4 a? a2 a.l o o)
28 a4 1 o (*) (*) *2.3 9.6| al a.l o *0
29 *3.1 1 [¢] - 2 8.2 *.6 a.l o [¢]
30 3.8 1 o 1.5 7.9 .5 a.l [¢] [}
31 4.2~ ---mo] o 1.5]--~---- R *0 0 |-emmene
Total 117 .4 83.1 3.5 72.8 86.5 104.9 8.5 1.7 0.3
Mean 3.79 2.717 0.11 [¢] o] 2.35 2.88 3.38 0.28 0.05 0.01 Q
Ac-ft 233 165 6.9 (¢} 144 17 208 17 3.4 .6
Calendar year 1956: Max 529 Min O Mean 79.3 Ac-ft 57,590
Water year 1956-57: Max 20 Min O Mean 1.31 Ac-ft 950

* Discharge measurement or observatlon of no flow made on this day.

#* Pield estimate made on this day.

a No gage-helght record; discharge estimated on basis of recorded range in stage, adjacent record,
and weather records.

Note.--Stage-discharge relation affected by ice Nov. 15 to Apr. 21.
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Devils Lake near Devils Lake, N. Dak.

Location.--Lat 48°04'00", long 98°56'07", in SWi sec. 18, T. 153 N., R. 64 W., 200 £t north
of bathing area at Lakewood, on east bank of Creel Bay, and 43 miles southwest of city
of Devils Lake. Creel Bay, which is half a mile wide, is an arm of Devils Lake and
extends 2 miles to the north of the lake.

Drainage area.--3,400 sq mil, approximately.

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

Gage.--Staff gage read about twice a week except during winter, when monthly readings were
made. Datum of gage is 1,400.00 ft above mean sea level, datum of 1929; gage readings
have been reduced to elevations above mean sea level. 1867 to June 1921, various staffs
and reference points near present site at datum 11.65 ft higher. July 1921 to September
1937 staff gages near present site, and October 1937 to September 1938 staff gages at
south end of Creel Bay, at datum 0.56 ft lower than present datum. Oct. 1, 1938, to
April 1943 staff gages at site 5 miles southwest and May 1943 to June 22, 1950, at south
end of Creel Bay, af present datum.

Extremes.--Maximum elevation observed during year, 1,418.83 ft Oct. 9; minimum, 1,418.09 ft
K 30

ug. .

1867-1957: Maximum elevation observed, 1,438.40 ft in 1867, present datum; minimum
observed, 1,400.87 ft Oct. 24, 1940.

The lake level was about elevation 1,446 ft about 1830 and lower thereafter, according
to tree growth noted 1885-89. Reference is Geological Survey monograph, volume XXV, the
Glacial History of Lake Agassiz, by Warren Upham.

Remarks.--Elevation at gage frequently affected by wind. Elevations listed below are for
representative days.

Revisions.--WSP 1238: Dralnage area.

Elevation, in feet, October 1956 to September 1957

Feb. 27..00000an «s 1,418.55 June 28....... vees 1,418.55
Mar. . 1,418.41 July 13... .. 1,418.39

Apr. 1,418.59 30.. .. 1,418.36
1,418.64 Aug. 17 . 1,418.14
1,418.70 30 .. 1,418.09
1,418.49 Sept. 6. . 1,418.41

1,418.50 260 ... 11100 1i4%8l22
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Sheyenne River near Cooperstown, N. Dak.

Location.--Lat 47°26', long 98°02', in NELSEL sec. 27, T. 146 N., R. 58 W., on right bank
t downstream from county bridge and 5 miles east of Cooperstown.

Drainage areas--e,'?ao sq mi, approximately (lncludes about 3,940 sq mi in closed Devils
Take basin).

Records available.--March 1945 to September 1957.

Gage .--Water-stage recorder. Datum of gage is 1,271.04 ft above mean sea level, datum of
929 (Corps of Engineers bench mark)., Prior to Aug. 3, 1950, wire-weight gage at site
150 f't upstream at same datum.

Average discharge.--12 years, 117 cfs (84,700 acre-ft per year); medlan of yearly mean
discharges, 56 efs (57,900 acre-ft per year).

Extremes.--Maximum discharge during year, 280 cfs Sept. 4 (gage helght, 6.68 ft); maximum
age neight, 7.27 ft Mar. 23, backwater from ice; minimum discharge, 6.6 cfs Oct. 8, 9
gage helght, 3.89 rt).

1945-57: Maximum discharge, 7,830 cfs Apr. 17, 1950 (gage helght, 18.69 ft); mini-
mum, 0.1 cfs Sept. 12-18, 1955.

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

Rating table, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
Shifting-control method used Dec. 4-11, Sept. 2-15)

3.8 6.4 5.0 108
4.0 12z 6.0 242
4.2 24 7.0 3586
4.5 51

Discharge. In cublec feet per second, water year October 1956 to September 1957

Day oct, Nov, D=c. Jan., Feb, Mar. Apr., May June July Aug, Sept.
1 7.8 30 21 14 7 15 170 80 50 34 38 57
2 11 *#29 21 14 7 10 150 86 5¢ 33 *38 181
3 *11 32 22 14 7 9 140 *82 50 29 34 248
4 8.5 38 *22 13 7 *8 130 85 46 28 29 *274
3 8.3 38 17 13 *7 8 130 97 45 *#25 28 271
€ 7.3 43 17 12 7 7 150 108 43 23 27 255
7 7.8 51 16 12 7 7 150 107 40 22 24 236
8 7.5 2 15 12 7 7 *170 3 39 22 22 225
9 7.1 68 14 11 7 7 130 96 39 22 18 237

10 7.5 B2 14 10 7 9 120 89 36 19 18 259

11 8.0 61 14 10 7 20 120 83 36 18 16 a270

12 8.8 62 13 10 7 40 90 77 40 15 23 a260

13 12 61 13 10 8 35 100 70 46 13 32 a240

14 14 58 12 10 8 25 120 65 46 12 37 a200

15 28 33 1z 10 8 35 110 63 55 10 54 al70

15 13 2 12 9 8 50 *98 61 55 11 50 141

17 11 37 12 9 8 40 89 60 53 32 44 120

18 9.4 32 2 9 8 40 2 59 48 2 38 110

19 9.7 32 13 9 7 50 1 57 43 53 32 102

20 14 32 13 9 7 60 77 58 40 83 28 92

2 14 31 13 9 7 *##95 78 56 39 104 23 90

22 12 27 13 8 7 160 79 57 45 114 21 88

23 11 25 13 8 7 180 84 57 50 123 20 82

24 10 2 13 8 7| *%190 90 59 48 116 19 76

25 12 2 15 8 8 190 95 66 51 100 35 70
26 17 23 *15 8 8 180 94 72 50 80 60 66
27 16 23 15 8 8| **150 90 71 47 68 69 64
28 16 24 15 8 10 150 88 76 43 62 68 61
29 22 2 15 7 -~ 160 84 80 38 51 83 58
30 31 21 15 7 -| #*+180 80 80 35 44 72 54
31 36 - ———— 15 7 - 210 |------- L O SO ——— 38 T |--ommn

Total| 408.7 | 1,133 465 306 208 | 2,337 | 3,265 | 2,327 { 1,360 | 1,468 1,139 | 4,657

Mean 13.2 37.8 15.0 9.9 7.4 75.4 109 75.1 45.3 47.3 36.7 155

Ac-ft 811] 2,250 922 607 415 | 4,640| 6,480| 4,620 | 2,700 | 2,910 | 2,260 | 9,240

Calendar year 1956: Max 2,560 Min 3.5 Mean 113 Ac-ft 81,730

Water year 1956-57 : Max 274 Min 7 Mean 52.3 Ac-ft 37,850

* Discharge measurement made on this day.

** Fileld estimate made on this day.

a No gage-height record; discharge estimated on basis of recorded range in stage and records for
station near Warwick.

Note.--Stage-discharge relation affected by ice Dec., 12 to Apr. 15.



RED RIVER OF THE NORTH BASIN
Baldhill Creek near Dazey, N. Dak.

Location.--Lat 47°13', long 98°07', in SWi sec. 2, T. 143 N., R. 59 W.

upstream from mouth.

51

on left bank
upstream from briige on county highway, 4% miles northeast of Dazey, and 14 miles

Dralnage area.--690 sq mi, approximately, of which about 380 sq ml 1is probably noncon-

tributing.
Records avallable --March 1956 to September 1957.

Gage.--Water-stage recorder. Prlor to Nov. 9, 1956, wire-welght gage 500 ft downstream

at same datum, read twice daily.

Extremes .--Maximum discharge during year, 248 cfs Sept. 3 (gage height, 5.07 ft); no flow
e

an, 25 to Mar. 10.

1956-57: Maximum discharge, 767 cfs Apr. 12, 1956 (gage helght, 6.75 ft, affected

by 1lce); no flow Jan. 2¢ to Mar. 10, 1957.

Remarks .~-Records good except those for period of 1ce effect, which are fair.

Rating tables, water year 1956-57, except period of ice effect (gage

height, in feet, and discharge, in cubic feet per second)

(shiftj_ng -control method used Oct. 1 to Nov. 8)

Oct. 1 t> Nov. 8 Nov. 9 to Sept. 30
1.0 0.7 2.1 0.5 3.0 29
1.1 1.1 2.2 1.5 3.5 66
1.2 1.8 2.3 2.8 4.0 115
1.4 3.8 2.5 7.1 5.0 238
1.6 1.2 2.7 14
Discharge, in cublc feet per second, vater year October 1956 to September 1957
Day Oct. Nov. Dec. Jan, Feb, Mar, Apr., May June July Aug. Sept.
1 1.0 2.4 3.0 2.4 o 34 6.4 5.7 5.0 10 22
2 1.1 2.9 3.2 2.0 Q 28 8.0 5.7 4.8 9.1 132
3 1.2 3.4 3.2 2.0 [o] 15 11 6.0 18 7.7 234
4 1.1 3.4 2.7 2,0 o *12 11 5.0 13 9.4 161
5 1.2 5.7 2.4 1.8 o 11 11 5.0 8.3 5.7 125
6 1.1 6.1 2.0 1.6 *0 9.7 11 5.0 6.6 5.0 112
7 1.1 6.1 1.8 1.6 [} 13 13 4.6 5.7 5.3 100
8 1.2 3.7 1.5 1.5 [o] 8.0 12 4.2 4.6 5.0 88
9 1.0 5.5 1.5 1.2 0 8.0 11 4.0 3.8 4.6 79
10 1.0 5.5 1.8 .9 0 8.3 11 4.4 3.2 4.2 74
11 1.0 5.7 1.8 .6 .5 *6.6 9.7 4.2 2.8 4.0 67
12 1.0 5.7 1.4 .5 1 6.4 9.4 3.6 2.7 4.0 *61
13 1.2 5.3 1.3 .5 2 6.4 8.6 3.8 2.4 13 S5
14 1.0 5.3 1.1 4 3 6.4 8.3 4.2 2.2 13 46
15 l.2 3.8 1.2 .4 3 7.1 8.0 4.6 1.8 6.4 40
16 1.2 5.0 1.2 .3 2 7.1 7.4 4.4 1.8 4.8 34
17 l.2 5.0 1.1 .3 2 6.9 7.4 *4.8 5.0 4.2 32
18 1.2 5.3 ) .2 (*) 3 7.1 6.6 5.0 4.2 3.4 33
19 1.2 5.3 1.0 .2 6 8.0 6.2 4.2 4.4 *3.0 34
20 1.1 4.8 *1.2 .2 10 8.6 6.9 4.0 5.3 3.6 30
21 1l 4.6 1.3 .2 15 6.6 9.4 4.0 4.4 5.0 27
22 1.2 4.0 1.3 .1 *18 6.6 8.7 7.7 *3.8 4.2 24
23 l.2 4.6 1.4 .1 20 6.6 *8.6 10 3.2 3.8 *22
24 1.2 4.6 1.3 .1 18 8.3 7.4 8.0 3.2 2.8 21
25 3.1 4.4 1.4 kel 17 8.0 9.1 7.1 4.0 2.4 20
286 *2.8 4.2 1.5 0 16 *7 .4 11 6.4 4.2 2.3 i8
27 2.2 4.2 1.8 [o] 20 6.9 8.3 6.4 4.4 2.0 *17
28 2.2 *3.6 1.8 ¢} 20 6.9 8.0 6.4 59 2.2 17
29 2.0 3.4 1.8 0 *21 6.6 8.0 6.0 46 2.2 16
30 3.1 3.4 2.2 *Q (T 24 6.4 6.9 5.3 18 12 15
31 3.1f---==-- 2.3 0 |------- 22 |- 6.6[- - 12 15 |----
Totall 45.5 136.9 53.2 21.1 ¢} 243.5 287.9 276.9 159.7 267.8 179.3 1,756
Mean 1.47 4.56 1.72 0.68 [o] 7.85 9.80 8.93 .32 8.64 5.78 Si
Ac-f't 90 272 106 42 [oF 483 571 549 317 531 356 3,480
Calendar year 1956: Max - Min - Mean - Ac-ft -
Water year 1956-57: Max 234 Min O Mean 9.39 Ac-ft 6,800
Peak discharge (base, 50 cfs).--Apr, 1 (3 a.m.) about 70 cfs; July 28 (5 p.m.) 120 cfs (4.05 ft);

Sept. 3 (3 a.m.) 248 cfs (5.07 ft).

* Discharge measurement or o>servation of no flow made on this day.
Note.--Stage-discharge relation affected by ice Jan. 11 to Apr. 2.
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Lake Ashtabula at Baldhill Dam, N. Dak.

Location.--Lat 47°02'00", long 98°05!'00", in NW: sec. 18, T. 141 N., R. 58 W,, at Baldhill
am on Sheyenne River, 8 miles northwest of Valley Clty.

Dralnage area.--7,900 sq ml, approximately (includes about 3,940 sqg mi in closed Devlils
Take basin).

Records available.--July 1949 to September 1957.
Gage.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929.

Extremes.--Maximum contents during year, 75,500 acre-ft Sept. 3 (elevation, 1,266.86 ft);
minimum, 57,850 acre-ft Mar. 15 {elevation, 1,263.67 ftg.
1949-57: Maximum contents, 91,400 acre-ft May 14, 1950 (elevation, 1,269.46 ft);
minimum since reservoir first reached spillway level, 6,660 acre-ft Aug. 11-14, 1950
(elevation, 1,245.13 ft).

Remarks.--Reservoir is formed by an earth-fill dam 1,650 ft long; storage began on July 30
; dam cmmpleted September 1949. Usable capacity, 69,100 acre-ft between invert of

outlet conduit, elevation 1,238.0 ft, and normal pool level, elevation 1,266.0 ft.
Dead storage below elevation 1,238.0 ft, 1,500 acre-ft. Maximum pool elevation, 1,273.2
ft, capacify, 116,500 acre-ft. Low flows are controlled by 2 slulce gates 3 ft in
diameter. The spillway crest is 120 ft long at elevation 1,252.0 ft, surmounted by
3 taintor gates, each 15 ft high and 40 ft Iong. The reservoir is operated for flood
control and improvement of low-water flow.

Cooperation.--Records furnished by Corps of Engineers.
Revisions (water years).--WSP 1238: 1950(M).

Month-end elevation and contents, water year October 1956 to September 1957

Elevation Contents Chan%e in contents
Date (feet)t (acre-feet) acre-feet)
1,265.60 68,360 -

1,265.60 68,360 o
1,265.73 69,090 +730
1,265.31 66,740 -2,350
- - +12,920

............ b o e e == == -
Jan. 31 1,264.,70 63,350 -3,390
Feb. 28.. 1,264.01 59,560 -3,790
Mar. 31.. 1,264.59 62,740 +3,180
Apr. 30.. 1,265,81 69,540 +6,800
May 31.. 1,266.20 71,740 +2,200
June 30, . 1,266.11 71,230 -510
July 31.. 1,266.27 72,140 +910
Aug. 31.. 1,266,13 71,340 -800
Sept,30 1,265.92 70,150 -1,19%
Water year 1956~57....00v0eucaiss PP Cerereaees - - +1,790

t Elevation at 12 p.m.
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Sheyenne River below Baldhlll Dam, N. Dak.

Location,--Lat 47°01'50", long 98°05'00", in NW# sec. 18, T, 141 N., R. 58 W., on right
Ba?k ggo gt downstream from Baldhill Dam 8 miles northwest of Valley Clty, and at
mile 0

Drainage area,--7,900 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
Bas%n

Records available.--October 1948 to September 1957.

Gage.--Water-stage recorder. Rubble masonry control. Datum of gage 1ls 1,200.00 ft above
mean sea level, datum of 1929.

Average discharge.--8 years, 125 cfs (90,500 acre-ft per year), unadjusted.

Extremes .--Maximum discharge during year, 598 cfs Sept. 3-5 (gage helght, 27.50 ft); min-
imum, 1.7 cfs Oct. 4, 6 (gage helght, 25,37 ft
%?49 57: Maximum discharge, 3, 150 cfs May 23 1950 (gage height, 32.62 ft); no flow
at times.
Maximum discharge known, about 4,600 cfs Apr. 27 or 28, 1948.

Remarks.--Records good. Records prior to 1955 do not include releases at Baldhill Dam to
The fish-rearing ponds of the Fish and Wildlife Service. Flow regulated by Lake
Ashtabula (see preceding page)

Rating table, water year 1956-57 (gage height, in feet, and discharge,
in cublc feet per second

25.3 1.4 26.2 45
25.4 3.1 26.5 96
25.6 8.2 26.7 151
25.8 16 27.0 288
26.0 26 27.5 870
Discharge, In cubic feet per second, water year October 1956 to September 1957
Day| Oct. Nov., bec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 1. 8.8 52 55 53 92 17 22 106 110 84 45
2 2.0 10 52 55 59 94 17 21 106 110 84 138
3 2.0 16 52 56 59 92 17 20 106 113 84 532
4 1.8 18 51 56 59 87 *17 20 106 115 84 598
5 1.8 18 51 56 58 40 17 20 106 90 51 589
& 1.8 18 51 56 58 *96 17 20 98 58 34 589
7 9.2 18 51 56 51 90 17 20 62 58 33 548
8 14 18 51 56 34 88 18 29 34 59 34 428
9 13 18 52 56 30 92 18 40 24 46 34 428
10 11 18 52 56 30 88 18 40 24 30 34 428
11 11 19 52 56 30 86 *19 39 24 30 33 *420
12 11 20 53 56 30 88 22 38 24 30 34 413
13 10 23 52 58 30 54 20 36 24 30 33 413
14 10 42 53 59 30 15 19 36 23 30 34 298
15 10 44 55 59 57 17 18 36 23 21 31 246
16 9.5 46 S5 58 101 19 18 6 24 16 20 251
17 9.2 46 55 *56 96 18 18 36 *23 16 18 246
18 8.8 44 55 56 *94 18 18 36 23 18 18 240
19 5.4 48 55 56 98 18 18 37 22 16 *18 251
20 2.5 48 53 56 94 18 18 30 23 16 18 187
21 2.5 48 *55 56 101 18 17 30 22 16 20 155
22 8.0 48 55 59 101 18 17 39 32 *15 20 108
23 10 46 56 81 98 *18 17 *39 77 15 21 *80
24 1 46 56 61 94 18 18 40 108 14 21 80
25 *10 46 56 8l 90 18 18 40 110 14 22 78
26 9.8 46 56 61 96 18 *18 40 110 13 22 74
27 9.2 46 55 59 90 18 18 39 108 13 22 T4
28 8.8 *49 55 58 88 18 18 46 110 13 22 13
29 8.5 51 55 58 - 18 18 59 108 16 22 73
30 8.8 51 556 58—~ ... 18 18 71 108 36 20 13
31 8.8 -—--—-= 56 89 - ~--- - 18— e 88} - 57 -3 I,
Total 240.2(1,017.8 1,663 1,779 1,915 1,388 538 1,143 1,898 1,232 1,057 8,156
Mean 7.75 33.9 53.6 57.4 68.4 44.8 17.9 36.9 63.3 39.7 34.1 212
Ac-f'Y 476 2,020 3,300 3,530 3,800 2,150 1,070 2,270 3,760 2,440 2,100 16,180
(t) 0.4 [«] [«] o] 0 o] 62 166 221 185 145 183
Adjusted for diversion
Mean| 7.75] 33.9] s53.6] 57.4] e8.4] 44.8] 19.0] 39.6[ 67.0] 42.9[ 36.5 275
Ac-f 476| 2,020 3,3001 3,530| 3,800 2,750| 1,150| 2,430 3,990| 2,640| 2,240] 186,360
Observed Adjusted
Calendar year 1956: [Max 1,850 Min 1.0 Mean 103 Ac-ft 75,040 Mean 105 Ac-ft 76,260
Water year 1956-57: |Max 598 Min 1.8 Mean 60.3 Ac-ft 43,700 Mean 81,7 Ac-ft 44,670

* Discharge measurement made on this day.
t Diversion, in acre-feet, by Fish and Wildlife Service.

507215 O -59 -5
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Sheyenne River at Valley City, N. Dak.

Location.--Lat 46°54'50", long 98°00'30", in SELNWL sec. 28, T. 140 N., R. 58 W., on left
bank 100 ft downstream from College Dam in Valley City, 13 miles downstream from Bald-
hill Dam, and at mile 253.0.

Drainage ar‘eaj-—8,200 sq mi, approximately (includes about 3,940 sq mi in closed Devils
Lake basin).

Records avallable.--March to August 1919, March to June 1938, August 1938 to September
1957. Records for July 1938, published in WSP 855, have been found to be unreliable
and should not be used.

Gage.--Water-stage recorder and concrete control. Datum of gage is 1,199.91 ft above mean
sea level, datum of 1929 (levels by Corps of Engineers). March to August 1919 staff
gage at site half a mile upstream at different datum. March to Oct, 13, 1938, staff
gage at present site and datum.

Average discharge (unadjusted).--19 years (1938-57), 118 cfs (85,430 acre-ft per year);
median of yearly mean discharges, 95 c¢fs (68,800 acre-ft per year).
Extremes.~--Maximum discharge during year, 627 cfs Sept. 4 (gage height, 6.48 ft, backwater
rom construction work); minimum, 0.3 cfs Oct. 8 (gage height, 2.45 ft).
1919, 1938-57: Maximum discharge, 4,580 cfs Apr. 28, 1948 (gage height, 17.51 ft);
no flow durlng several perlods in 1938-41.
Remarks.--Records good. Flow regulated by Lake Ashtabula (see p. 52).

Revisions (water years).--WSP 1175: Drainage area. WSP 1388: 1939(M). See also
Records available.

Rating table, water year 1956-57 (gage height, in feet, and discharge,
in cubic feet per second
(Shifting-control method used Sept, 2-20)

2.4 0.2 3.0 26
2.5 1.0 3.2 52
2.6 2.2 3.5 121
2.7 4.3 4.0 273
2.8 8.8 6.0 728
2.9 16
Discharge, in cublc feet per second, water year October 1956 to September 1957
Day oct Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept,
1 1.1 12 50 54 58 95 13 12 88 116 58 36
2 1.2 14 52 54 58 8 1 15 95 118 100 167
3 1.8 15 52 54 56 86 12 15 100 124 103 398
4 1.5 19 49 54 56 84 13 15 98 143 113 618
5 1.3 30 52 54 56 39 *14 16 95 121 105 615
] 1.3 27 52 S4 56 *54 16 16 95 12 50 813
7 .6 25 52 S4 56 84 16 19 81 58 40 810
8 -5 24 52 52 44 81 18 19 50 60 36 480
9 2.0 24 52 S2 35 84 18 24 36 56 36 418
10 8.0 24 54 56 29 86 *19 36 26 44 38 *418
11 10 27 52 54 29 93 17 34 24 34 40 415
12 9.8 22 52 54 29 88 16 36 21 34 52 415
13 10 25 54 o4 29 81 18 33 27 28 56 415
14 11 33 54 56 29 36 16 33 38 24 40 399
1s 9.2 44 5S¢ 56 29 12 15 33 31 28 36 281
16 8.6 50 52 54 64 19 15 33 29 36 35 270
17 9.8 56 50 *54 93 17 15 35 28 €8 28 270
18 11 54 50 54 30 17 17 34 *21 28 22 283
19 8,86 52 52 54 *88 17 33 36 16 24 21 273
20 7.5 52 *52 54 88 22 33 46 26 18 *36 270
21 5.3 50 52 50 86 31 17 46 31 16 25 170
22 4.6 50 52 56 86 33 16 38 56 14 24 155
23 3.0 58 54 58 88 *28 17 *40 60 *11 24 *95
24 3.2 54 54 S8 88 24 21 38 88 13 zz 86
25 *16 52 5S4 58 84 19 18 46 116 15 25 80
26 12 50 54 56 86 16 17 46 111 12 25 86
27 11 50 54 56 88 18 16 40 121 13 27 84
28 1o 49 54 58 98 16 18 42 113 28 27 81
29 1z *50 54 54 - 15 *15 46 113 18 27 84
30 19 50 5S4 54 (--- 14 11 58 111 24 36 81
31 12 J------- 54 56)--- 14t =----- 12------- 39 30)--~-~--
Total 222.9 1,139 1,629 1,696 1,778 1,407 509 1,052 1,945 1,441 1,347 8,676
Mean 7.19 38.0 52.5 54.7 63.4 45.4 17.0 33.9 64.8 46,5 43.5 289
Ac-ft] 442 2,260| 3,230/ 3,360/ 3,520{ 2,790| 1,010{ 2,090| 3,860| 2,860{ 2,670| 17,210
Calendar year 1956: Max 1,790 Min 0,5 Mean . 105 Ac-ft 75,860
Water year 1956-57: Max 618 Min 0.5 Mean 62.6 Ac-ft 45,300

* Dlscharge measurement made on thils day.
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Sheyenne River at Lisbon, N. Dak.

Tocation.--Lat 46°27', long 97°41', on line between secs. 1 and 2, T. 134 N., R. 56 W., on
Teft bank 150 ft downstream from dam at State fish hatchery, at north edge of city of
Lisbon, 3 miles upstream from Timber Coulee, and at mile 162.1.

Drainage area.--8,560 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
basin]y.

Records avallable.--September 1956 to September 1957.

Gage.--Water-stage recorder. Datum of gage ls 1,066.46 ft above mean sea level, datum of
19

Extremes.--Maximum discharge during perlod September 1956 to September 1957, 612 cfs
Sept. 7, 1957 (gage height, 5.20 ft), from rating curve extended above 170 c¢fs on basls
of records for station at Valley City; no flow Sept. 19-21, Oct. 23, 24, 1956.

Remarks.--Records good except those for period of ice effect and those above 200 cfs, which
are fair. Flow regulated by Lake Ashtabula (see p. 52). Records of chemical analyses
and water temperatures for the water year 1957 are given in WSP 1521.

Rating table, Sept. 10, 1956, to Sept. 30, 1957, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second

1.5 0 2.2 47
1.6 .4 2.5 103
1.7 3.2 3.0 222
1.8 7.7 4.0 406
1.9 14 5.0 576
2.0 23 5.2 €12

Discharge, in cubic feet per second, 1956

Sept.l0.iiierecaerccnsronsrrrsacncannnae [} SEPT.21uiccesnsassrsssacassacsassrosacne ¥O
6 15
5 cees 10
5 4.0
2 2.5
15, 00euess 8 *.8
160e.unnss 5 *.2
. .6 1.3
.2 4
.0 .4
204 iieeciasenntsaassssnassarssrsnss O
* Discharge measurement or observation cof no flow made on this day.
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day Oct, Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 0.4 23 46 56 50 95 43 28 42 110 22 38
2 .6 21 48 83 50 90 *40 27 47 108 26 92
3 1.1 27 53 52 50 90 39 26 58 99 25 332
4 .8 31 50 50 52 90 40 24 75 96 47 404
5 .8 28 47 50 52 90 38 23 90 92z 77 416
& 1.3 25 43 50 52 85 37 22 96 96 72 581
7 1.1 23 38 52 52 *78 *34 22 94 101 *77 810
8 1.3 22 [ 52 50 70 34 23 92 90 79 803
9 1.3 30 46 52 50 52 32 23 90 72 66 594
10 1.1 28 47 50 48 48 37 26 81 54 50 538
11 .8 27 47 50 45 63 30| 27 64 48 39 459
12 .8 24 46 50 40 15 30 30 47 47 46 444
13 .8 24 43 50 38 85 33 34 39 44 120 438
14 .8 26 44 *50 36 90 33 52 47 39 99 435
15 1.1 24 46 50 35 90 34 50 37 31 70 433
16 11 23 50 50 34 85 35 48 35 27 17 420
17 15 26 52 50 34 75 35 44 35 30 &0 342
18 12 26 50 52 34 *53 38 42 39 26 50 288
19 14 42 47 52 *35 42 52 39 37 33 44 282
20 15 52 *48 80 38 40 70 *44 32 44 40 293
21 27 50 50 50 40 47 88 54 *31] 50 39 299
22 22 46 50 50 45 *54 88 50 34 37 *354 288
23 *Q 43 52 50 45| 56 68 58 34 26 30 235
24 [+] 47 53 50 50 58 &0 59 56 27 27 188
25 .6 47 53 50 60 *73 47 58 77 37 28 *152
26 8.7 54 53 50 79 53 96 *32 25 113
27 10 54 53 S0 68 52 90 24 26 *99
28 12 50 54 48 *54 53 125 20 27 96
29 14 *47 54 43| 48 56 122 18 28 92
30 38 46 58 52 44 48 113 20 40 90
31 26 |------- 58 50 46(- 43f---=--~ 22 37|~~~ --
Total| 237.4 1,038 1,523 1,569 1,395 2,113 1,238 1,955 1,598 1,527 9,694
Mean 7.66 .5 49.1 50.6 49.8 8.2 39.9 .2 1.5 .3 323
Ac-ft) 471 2,050 3,020 3,110 2,770 4,190 2,570 2,460 3,880 3,170 3,030| 19,230
Calendar year 1956: Max - Min - Mean - Ac-ft -
Water year 1956-57: Max 610 Min O Mean 69.0 Ac-ft 49,950

* Discharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relation affected by ice Jan. 10 to Mar. 17.
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Sheyenne River near Kindred, N. Dak.

Location.--Tat 46°37'35", long 97°00'05", in NEiNW} sec. 5, T. 136 N., R, 50 W., near
cenfer of span on downstream side of Great Northern Rallway bridge, 13 miles southeast
of Kindred and at mile 68.1.

Drainage area.--9,170 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
basin].

Records avallable.--July 1949 to September 1957.

Gage.--Wire-weight gage read once daily. Datum of gage is 929 ft above mean sea level
from Great Northern Rallway profile).

Average discharge.--8 years, 187 cfs (135,400 acre-ft per year).

Extremes.--Maximum discharge during year, 547 cfs Sept. 12 (gage height, 5.70 ft); minimum,
17 cfs Oct. 1, 6 (gage height, ggo ft). g8 &
1949-57: Maximum discharge, 3,210 cfs May 13, 14, 1950 (gage helght, 20.50 ft); min-
imum, 13 cfs Nov. 13, 1955 (gage height, 2.97 ft).
Spring flood in 1947 or 1948 reached a stage of 22.1 ft, from floodmarks (discharge,
about 3,600 cfs).

Remarks.--Records good except those for period of ice effect, which are falr. Flow regu-
ated to a large degree by Lake Ashtabula (see p. 52) and several smaller reservoirs.

Rating table, pater year 1956-57, except period of ice effect {gage
height, In feet, and discharge, in cubic feet per second)
(Shifting-control method used Aug. 19 to Sept, 3, Sept, 21-27)

3.0 17 4.0 162
3.2 36 6.0 600
3.5 72
Discharge, in cublc feet per second, water year October 1956 to September 1957
Day| Oct Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 17 32 59 60 55 100 130 80 9z ize 52 76
2 hi) 2z 62 €0 55 95 118 89 91 144 45 79
3 20 48 62 60 55 100 *120 85 85 155 46 106
4 19 51 60 60 55 110 130 78 80 134 47 199
5 19 53 58 55 55 100 102 71 78 130 51 216
6 17 49 55 55 55 90 116 72 82 128 42 315
7 18 51 55 55 55 *85 99 71 91 12z 45 368
8 18 53 55 55 55 90 106 69 111 115 53 399
] 18 52 55 55 55 110 *#104 64 120 118 *78 458
10 20 45 55 55 50 130 96 60 124 122 80 526
11 20 47 55 55 50 110 92 62 126 115 89 537
12 22 47 55 55 50 110 73 62 126 106 86 541
13 21 47 55 55 50 100 106 62 126 102 96 488
14 22 49 55 55 45 90 85 72 120 96 83 443
15 22 52 55 55 50 80 79 83 109 85 80 427
16 22 32 55 *55 60 80 99 83 102 75 115 421
17 21 38 55 55 60 90 89 94 109 79 122 421
18 22 46 *60 55 60 100 91 88 102 78 113 423
19 21 47 60 55 65 110 169 85 82 72 100 410
20 22 *45 60 55 *70 *140 180 94 *78 68 104 371
21 22 38 60 55 65 160 202 109 76 66 *89 336
22 20 42 60 55 60 160 178 *113 82 60 82 315
23 *25 45 60 55 55 140 153 109 111 63 308
24 27 51 60 55 55 130 140 111 89 *68 73 *#305
25 28 52 65 55 55 120 138 109 85 78 67 296
26 49 54 65 55 60 120 118 112 72 73 66 244
27 45 57 65 55 70 130 *113 118 76 75 60 212
28 40 57 65 55 920 *128 102 122 92 72 62 187
29 34 58 65 55 - 118 97 111 1 66 63 187
30 37 59 65 L 130 82 104 120 62 82 142
31 35{----2C 65 [o1-] [ 140 - --- -4 . 57 66 |- ~--m-v
Total 763 1,429 1,836 1,725 1,615 3,496 3,507 2,739 2,965 2,912 2,297 9,742
Mean 24,6 47.6 59,2 55.6 57,7 113 117 8.4 98.8 93.9 74,1 325
Ac-ft| 1,510 2,830 3,640 3,420 3,200 6,930 6,960 5,430 5,880 5,780 4,560| 19,320
Calendar year 1956: Max 1,460 Min 15 Mean 129 Ac-ft 93,830
Water year 1956-57: Max 541 Min 17 Mean 96.0 Ac-ft 69,460

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec, 4 to Mar, 27,
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Sheyenne River at West Fargo, N. Dak.

Location.--Lat 46°53'20", long 96°54'55", in sec. 31, T. 140 N., R. 49 W., on left bank
downstream from county highway bridge, 1 mile north of West Fargo, 3 miles up-
stream from Maple River, and at mile 24.5.

Drainage area.--9,270 sq mi, approximately (includes 3,940 sq ml 1n closed Devils Lake
Easﬁn!‘

Records avallable.--March to November 1902 (gage heights only), April 1903 to October
1905, March to August 1919, September 1929 %o Sepfember 1957. Published as "at or
near Haggart" 1902-7, 1919. Records for March to November 1902 and November 1905 to
June 1907, published in WSP 100, 171, 207, and 245, have been found to be unreliable
and should not be used.

Gage .--Water-stage recorder. Datum of gage 1s 877.19 ft above mean sea level, datum of
929. March 1902 to April 1906 and March to August 1919, staff gage at private brildge
three-quarters of a mile upstream at different datum. September 1929 to July 22, 1930,
wire-weight gage at present site and datum. July 22, 1930, to June 27, 1933, chaln
gage at present site and datum.

Average discharse.--ZS years (1929-57), 146 cfs (105,700 acre-ft per year); medlan of
yearly mean discharges, 130 cfs (94,100 acre-ft per year).

Extremes.--Maximum discharge during year, 442 cfs Sept. 14 (gage height, 7.86 ft); mini-
mum discharge, 22 cfs Oct. 1, 2 (gage helght, 3.12 ft).
1902-6, 1919, 1929-57: Maximum discharge, 2,810 cfs May 22, 1950; maximum gage
helght, 20.61 ft May 11, 1950 (backwater from Maple River); minimum discharge, 2.0 cfs
Dec. 14, 1936 (gage height, 1.90 ft).

Remarks .--Records good except those for period of ice effect, which are falr. Flow reg-
ulated to a large degree by Lake Ashtabula (see p. 52).

Revisions (water years).--WSP 1388: 1904(M). See also Records available.

Rating table, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Oct. 1 to Nov, 21, Mar. 24-27,
Apr. 23-26, June 16-24, Aug. 8 to Sept, 3)

2.9 21 5.0 162
3.2 36 6.0 248
3.5 54 7.0 345
4.0 88 8.0 460
Discharge, in cublc feet per second, water year October 1956 to September 1957
Day | Oct. Nov, Dec. Jan., Feb. Mar. Apr. May June July Aug. Sept.
1 22 37 50 69 40 40 165 112 103 126 60 B0
2 22 35 50 55 40 55 169 107 98 127 62 94
3 23 32 55 45 40 50 157 105 96 139 48 102
4 23 32 70 45 40 60 *143 105 96 148 49 98
5 23 45 s 45 40 65 129 98 91 148 46 *121
6 24 57 75 40 45 70 137 94 87 139 48 188
7 23 57 65 40 45 75 138 90 87 132 54 213
8 23 57 55 40 45 *80 141 84 91 136 51 263
9 24 53 55 40 50 85 139 82 102 123 49 298
10 23 53 S5 40 50 85 *137 81 117 121 68 335
11 23 51 55 40 50 90 127 78 125 122 90 375
1z 24 49 55 40 50 100 124 73 129 123 100 410
13 23 46 55 40 45 150 143 71 129 119 110 435
14 23 44 55 40 45 200 114 73 133 124 103 439
15 23 37 55 40 45 200 124 75 132 108 101 420
16 24 24 55 *40 45 170 113 84 126 101 91 398
17 25 38 %55 40 45 150 103 94 116 106 96 391
18 26 38 55 40 45 130 110 94 *114 89 127 387
19 24 36 60 40 40 120 126 93 115 86 132 392
20 24 39 60 40 40 *110 128 96 108 84 120 394
21 23 *47 55 35 *40 120 175 98 98 78 *118 383
22 24 45 55 35 40 140 200 *97 123 70 110 353
23 23 40 55 35 35 180 202 109 166 *66 96 330
24 *22 35 80 35 35| *173| 186 112 167 82 87| %306
25 29 35 55 35 35 166 168 115 160 79 83 303
26 34 40 50 152 159 112 127 84 74 294
27 32 40 50 134 153 110 110 83 71 272
28 45 S5 45 133 141 113 98 80 66 240
29 53 55 45 137 130 117 94 75 81 217
30 46 50 45 153 120 116 108 T4 61 199
31 41~ ===~ 50 148|------- 109|------- 67 62 [~------
Total s4l| 1,302 1,730 3,721| 4,301| 2,997 3,446| 3,219| 2,494| 8,710
Mean 27.1 43, 55.8 120 143 96.7 115 104 .5 290
Ac-ft| 1,670| 2,580{ 3,430 2,460| 2,340| 7,380| 8,530 5,940 6,840} 6,380| 4,950 17,280
Calendar year 1956: Max 1,450 Min 15 Mean 133 Ac-ft 96,850
Water year 1956-57: Max 439 Min 22 Mean 96,4 Ac-ft 69,780

* Discharge measurement made on this day,
Note.--Stage-discharge relatlon affected by ice Nov. 22 to Mar, 23 (no gage-helght record Dec, 9-16).
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Maple River near Enderlin, N. Dak.

Location.--Lat 46°37'10", long 97°34'20", on west line sec. 2, T. 136 N., R. 565 W., on
Tight bank 25 ft downstream from county hlghway bridge, 1 mile downstream from South
Branch, and 1i miles east of Enderlin.

Drainage area.--850 sq mi, approximately.

ecords avallable.--May 1956 to September 1957.

Gage .--Water-stage recorder. Prior to Sept. 20, 1956, wire-weight gage 25 ft upstream,
read once daily.

Extremes.--1956: Maximum discharge during period May to September, 92 cfs June 7 (gage
helght, 4.15 ft); minimum observed, 0.9 July 12 (gage height, 2.07 ft); minimum obse
gage helght, 1.98 ft Aug. 18.

1956-57: Maximum discharge during water year, 134 cfs Aug. 13 (gage height, 4.89
minimum, 0.7 ¢fs Oct. 5 {gage height, 1,90 ft).

rved

£t

Remarks .--Records good except those for periods of backwater from beaver dams or no gage-

helght record, which are poor.
Discharge, in cubic feet per second, 1956

Day May June July Aug, Sept. Day May June July Aug. Sept.
1 4,9 1.7 5.4 12 16 1.6 1.7 2.6 11
2 - 4.7 l.2 3.2 8.7 17 1.5 2.1 2.1 2.4
3 - 3.2 1.4 *2 .4 5.9 18 - 1.4 2.2 1.0 2.2
4 - 3.2 1.0 1.8 5.9 19 *4.9 1.5 2.4 2,1 2.2
S - *16 1.5 1.8 2.9 20 4,2 1.4 2.2 3.4 *2.6
8 - 18 *2.1 1.5 2.9 2 4.4 2.8 1.8 2,0 2.6
7 - 78 3.6 1.2 10 22 4.0 2.4 1.8 2.0 2.4
8 - 77 3.1 1.2 139 23 4.4 1.6 2.4 18 2.4
9 - 50 2.2 2,7 25 24 5.9 1.7 1.5 *3,1 2.2
10 - 25 1.5 1,5 22 25 4.4 2.0 1.1 3.4 2.2
11 - 14 1.7 2.6 15 26 4.4 1.7 1.6 4,2 *2,7
12 - 7.6 .9 2.7 3.8 27 3.6 1.2 1.6 | 22 2.2
13 - 4.0 1.5 3.1 2.8 28 5.2 1.1 1.5 17 2.4
14 - 2,4 2.0 2,1 3.8 29 4,4 1.6 1,0 7.3 2.4
15 - 1.8 2.0 2.0 6.8 30 6.2 2.0 1.7 4.2 2.2
31 7.0 - 1.7 6.2 -
Total.ieivviennnans - 335,1 55,5 135.6 190.4
Mean...ooeevnvoess - 11.2 1.79 4,37 6.35
Runoff in acre-feet ~ 665 110 69 378
Peak discharge (base, 40 cfs).--June 7 (6 p.m.) 92 cfs (4.15 ft),
# Discharge measurement made on this day.
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan. Feb, Mar Apr. May June July Aug. Sept.
1 1.7 6.8 2.6 2.3 1.8 2,5 *2,9 4.0 3.4 14 9.8 7.8
2 2ol 7.8 2l 23| Tos| 24| 2.7 si8|  2ls| 13 s.0| 18
3 2.0 8.9 2.7 2.3 1,8 2.3 2.9 3.2 2.4 12 5,9 35
4 2.1 8,2 5.2 2.3 1.8 2.2 3.4 3.1 2.0 18 4.9 80
5 1.7 3.6 z.4 2.2 1.8 2,1 4.0 3.1 1.8 15 *4,4| 96
3 1.7 2.7 2.4 2.2 1,8 *2.1 3.8 2.9 1.8 12 3.6 80
T 1.8 2.8 2.2 2.2 1.8 2.1 3.8 2.9 1.7 11 3.6 S5
8 1.8 2.4 2.2 2,2 1.8 2.2 *2.7 2.9 1.7 9.0 3.4 42
9 1.6 2.2 2,4 2,1 1.8 2.2 2,7 2.4 1.7 7.3 3,4 37
10 1.8 2.1 2.4 2,1 1.8 2.4 2.9 2.4 1.8 5.9 3.6 30
11 1.8 2.0 2,2 2,1 1.9 2.7 2.7 2.2 1.8 4.9 8.4 25
12 2.0 1.8 2.2 2.0 1.9 2.4 2.6 Z.2 1.6 4,2 10 38
13 2,1 2.2 2.2 2,0 1.9 2.2 2.4 2.2 1.7 3,2 90 38
14 2,0 3.8 2.2 2,0 1.9 2.2 az.5 3.1 4.7 2.6 79 34
15 2.0 3.8 2.2 *2,0 1.9 2.2 az2.5 3.1 3.8 2,0 41 27
16 1.8 2.1 2.2 2.0 1.9 2.1 2.7 2.6 3.4 2.7 29 23
17 1.8 2.0 2,1 2.0 1.9 2.1 2.6 2.6 3.4 4,9 21 21
18 2.1 2.0 2.1 2.0 1.9 2.1 2.7 2.4 3.4 5.4 14 20
19 2.0 2.2 2.1 2.0 *1.9 *2.1 7.0 2.8 3.2 7.8 10 17
20 2.0 2.0 *2.1 2.0 1.9 2.1 20 *4,2 *2,7 7.8 8,7 17
21 2.0 2.4 2.1 2.0 1.9 3.1 23 a5.,0 2.9 7.3 7.3 17
22 *2.0 2.1 2.1 1.9 1.9 *3,2| *#18 at.s 5.4 6.2 8.5 14
23 2.0 2.1 2,1 1,9 1.9 1.6 13 a4.0 16 4.9 *5,7 13
24 2.6 2,4 2.1 1,9 2.0 a7.,0 alo a3.5S 239 5.4 4,7 12
25 2.9 2.4 2.2 1.9 2.0 *6,5 a8 a3.0 2z 18 4.2| *10
26 2.7 2.4 2.2 1.8 2.2 4.7 a5.0 16 *21 3.6
27 3.6 2.4 2.2 1.8 2.4 4.4 *5.41 14 16 4.0
28 4.4 2.4 2.2 1.8 2,5| *4.2 gz| 12 4 4.0
29 5.4 *2.4 2.2 1.8 4.0 4,9 12 4,0
20 1.5 2.6 2.4 1.8 2,7 4.4 14 8.1
31 6.2 |- 2,4 1.8 2.9 4.4 - 11 9,0 |-
Total 78.9 92,6 73.0 62,7 95.0 176.2 107.2 199,2 292.5 423.8
Mean 2.55 3.09 2.35 2,02 3.06 5.87 3.486 6.64 9.44 13, 8.1
Ac-ft| 156 184 145 124 188 349 213 395 580 841 1,670
Calendar year 1956: Max - Min - Mean - Ac-ft -
Water year 1956-57: Max 96 Min 1.8 Mean 6,85 Ac-ft 4,950

Peak discharge (base, 40 cfs).--Aug. 13 (3 p.m,) 134 cfs (4,89 ft); Sept, 5 (3 p.m.) 97 cfs (4.27ft);

Sept, 12 (5 p.m.) 42 cfs (3.22 ft).

* Discharge measursment made on thls day.

a No gage-height record; discharge estimated on basis of record for adjacent days, recorded range

in stage, and weather records,

Note.--No recorder record Jan. 1 to Mar. 6; discharge estimated on basis of 3 discharge measure-

ments, 2 wire-weight-gage readings and weather records., Backwater from beaver dams Oct. 12 to
Nov., 30, July 9 to Aug, 12..
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Maple River at Mapleton, N. Dak.
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Location.--Lat 46°53'20", long 97°03'20", in NELNEL sec. 1, T. 139 N., R. 51 W., near
center of downstream side of county highway bridge in Mapleton, 10.5 miles upstream

from mouth.
Drainage area.--1,480 sq mi, approximately.
Records available.-~April 13844 to September 1957.

Gage .--Wire-welight gage and loose rock dam; gage read once daily. Datum of gage is 886.67

t above mean sea level, datum of 1929.

Average discharge,“ls years, 48.5 cfs (35,110 acre-ft per year); medlan of yearly mean
ischarges,

efs (20,300 acre-ft per year).

Extremes.--Maximum discharge during year, 430 cfs June 23 (gage height, 8.52 ft); no flow

or many days.

1944-57; Maximum discharge, 4,840 cfs June 17, 1953 (gage height, 18.62 ft); maxi~
mum gage height, 18.91 ft Apr. 6, 1952 (backwater from ice); no flow at times in most

years.

Remarks.--Records fair except those for periods of ice effect, which are poor.

small diversions for irrlgation.
Revisions (water years).--WSP 1175: 1947(M).

Rating tables, water year 1856-57, except perlods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct, 1, 2, Nov, 6 to Dec. 5, Aug. 5
to Sept. 30)

Some

Oct, 1 to Mar, 25 Mar, 26 to Sept. 30
5.9 [e] 6.4 3.2 6.3 3.8 7.0 54
6.0 .1 6.5 8.3 6.4 6.6 7.2 83
6.1 .2 6,7 14 6.5 10 7.5 144
6,2 N 6.8 20 6.6 15 8.0 281
6.3 1.3 6.8 30 8.5 425
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day QOct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 0.1 o 3.2 0.7 0.3 o 18| =26 11 30 11 13
2 .1 [ 4.0 i .3 [ 21 24 10 24 12 18
3 .1 [¢] 5.3 o7 3 [o] *22 20 8.6 22 12 14
4 .1 N 4.0 o7 .3 o 21 18 6.6 19 13 14
5 .1 10 4.0 .6 3 (o} 20 18 5.6 19 16 14
6 .1 15 3.5 .6 .2 0 13 18 4.5 19 ls *22
7 o 10 3.5 .6 .2 [e] 18 18 4.3 18 12 28
8 o 9.6 3 6 .2 *0 17 18 3.8 17 10 29
9 o 11 3 .6 .2 o) *16 12 4.0 16 9.6 29
10 o] 9.6 2,5 .6 .2 o} 16 10 4.0 15 9.3 34
11 0 10 2.5 .5 .2 0 16 9.3 4.8 14 9.5 43
12 [e] 12 2 .5 .2 o 16 7.0 4.3 14 8.3 41
13 [} 13 2 5 2 o 12 5.6 4.5 13 9.3 41
14 0 12 1.5 5 .2 o) 16 5.8 10 14 9.6 40
15 0 13 1.2 5 .2 0 21 7.4 pE 13 2.3 31
16 [¢] 13 1.0 5 .1 e} 21 10 11 12 9.3 28
17 [¢] 13 *%.9 *%,5 W1 Q 20 8.5 8.9 13 8.3 25
18 4] 10 .9 5 .1 o] 18 7.7 *7.4 13 15 22
19 [¢] 8.7 .9 5 W1 Q 30 8.3 7.0 12 19 27
20 4 6.3 .9 5 W1 *0 34 11 6.6 12 *30 29
21 Q 5.6 .9 o4 ** 1 1 58 18 12 11 31 29
22 Q 5.6 .9 o4 .1 3 68| *14 27 10 31 27
23 o 4.9 .8 o4 5 52 13 416 *5,6 25 27
24 *0 4,9 .8 o4 *%22 *54 14 380 5.9 23 *24
25 0 4,6 .8 35 46 la 247 14 21 21
26 0 4,3 .8 36 35| 14 137 10 17 21
27 0 4.3 .8 *30 29 14 94 8.6 17 21
28 [¢] 4.3 .8 28 28 14 70 8.6 16 21
29 o] 3.8 .8 235 *24 13 57 8.5 14 18
30 0 *%3.5 .8 19 24 12 46 7.4 14 14
31 *Q  [------- o1 18|------- 11 |------- 8.5 13 |-------
Total 0.6 222.6 58,7 15.4 4,2 220 813 417,7(1,627.9 429.1 472.3 765
Mean 0,02 7.42 1.88 0.50 0,15 7.10 27,1 13.5 54.3 13.8 15, 25.5
Ac-1t) 1.2 442 118 31 8,3 436 1,610 8z8| 3,230 851 937 1,520
Calendar year 1956: Max 580 Min O Mean 13.9 Ac-ft 10,070
Water year 1956-57: Max 416 Min O Mean 13.8 Ac-ft 10,010

Peak discharge (base, 300 cfs),--June 23 (3 p,m,) 430 cfs (8,52 ft).

* Discharge measurement or observatlion of no flow made on this day.
*% Fleld estimate made on this day.
Note,--Stage-discharge relation affected by ice Dec, 6 to Mar, 25, Apr. 4-8, 10, 11,
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Rush River at Amenia, N. Dak.

Location.--Lat 47°00'40", long 97°13'10", on 1llne between secs. 23 and 24, T. 141 N.,
. W., near center of span on upstream side of bridge on State Highway 18, 0.4 mile
north of Amenia,

Drainage area.--107 sq mi.
Records avallable.--July 1946 to September 1957.

Gage.--Wire-weight gage read once dally. Datum of gage 1s about 940 ft above mean sea
evel, datum of 1929 (from railroad profile). Prior to Oct. 7, 1947, staff gage at
site 150 ft downstream at datum 3.00 ft higher. Oct. 7, 1947, to Sept. 30, 1956, wlre-
welght gage at same site at datum 3.00 ft higher.

Average discharge.--11 years, 8.43 cfs (6,100 acre-ft per year); median of yearly mean
dIscharges, §.8 cfs (4,200 acre-ft per year).
Extremes.--Maximum discharge during year, 115 cfs June 24 (gage height, 5.58 f£t); no flow
or many days.
1946-57: Maximum discharge, 1,230 cfs Apr. 14, 1947; maximum gage height observed,
10.96 £t Mar. 27, 1950 (backwater from ice); no flow for some periods in each year.

Remarks.--Records falr except those for periods of no gage-helght record, which are poor.

Discharge, in cubic feet per second, water year October 1956 to September 1957

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

1 o 0.7 1.2 3.5 9.2 15 o
2 [ .3 1.2 2.5 8.5 16 0

3 0 .1 1.1 1.8 6.7 18 .4
4 o *0 .8 1.5 4.5 17 1.5
5 0 [9) 1.0 .8 3.6 £.5 4.2
6 0 0 1.0 .6 3.3 2.4 *11

7 o Q 1.0 .2 2.5 1.3 8.5
8 0 [ .8 .2 2.4 .7 7.0
9 0 0 .7 1 2.4 .7 4.2
10 I *0 s Il en sl 207
11 0 o .6 .1 1.4 .6 2.3
12 o [¢] .6 W1 1.2 .6 1.5
13 o] o) .5 .2 1.1 5 1.2
14 o [ .5 .6 1.8 .5 1,1
15 Q o .5 2.3 2.1 s 1.0
16 [} 0 4 3.8 2.6 .3 1.0
17 ¢} Q 4 4,9 4.3 3 .8
18 o] 0 o4 *4,9 3.5 .2 .6
19 0 5.5 4 3.6 2.8 .2 .6
20 *3.6 2.2 22 6.6 1.0 *.2 .5
21 17 1.2 .2 8.1 .8 .2 .5
22 9 12 *.2 15 .8 .1 .5
23 23 1 4.2 87 *1,1 .1 *,3
24 *22 *5.6 4,6| 110 24 .1 .2
25 15 3.5 4,00 7B 9.8 1 .2
26 14 2.1 4.4 54 24 .1 .1
27 *5,7 2,0 4,1 43 12 o [}
28 3.1 2.3 7.7 28 20 0] 0
29 2,1 *1,6/ 11 17 30 0 o
o |  t t fee—-- 1.5 1.4 7.4 12 22 ] 0
31 [ feeeee=l 0 e 1,0{~=------ 5.6|-=-~--~ 18 Q f[ee~--=--
Total] 0 ] 0 0 0] 117,0 51,5 '67.3| 497.5| 206,0 81,7 51,9
Mean o} ] Q ] Q 3.77 1.72 2.17 .8 6,65 2,64 1,73
Ac-ft| o ] 0 2] [o] 232 102 133 987 409 16z 103
Calendar year 1956: Max 200 Min O Mean 3,08 Ac-ft 2,340

Water year 1956-57: Max 110 Min © Mean 2.94 Ac-ft 2,130

Peak discharge (base, 150 cfs).--No peak above base,

* Discharge measurement or observation of no flow made on this day,
Note.-~No gage-height record Mar. 30 to Apr. 3, Apr, 11-17, Aug. 11-19, 21, Aug. 25 to Sept. 2,
Sept. 24-25; discharge estimated from adjacent records and weather records,
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Buffalo River near Hawley, Minn.

Locatlon.--Lat 46°51'00", long 96°19'45", near center of SEL sec, 14, T. 139 N., R. 45 W.,
near left downstream end of bridge on farm lane, 2 miles southwest of Hawley.

Drainage area.-~-322 sq mi.
Records available.--March 1945 to September 1957.

Gage .--Water~stage recorder. Datum of gage 1s 1,111.91 ft above mean sea level, datum of
1929. Prior to Jan. 29, 1953, chain gage at bridge 1,800 ft upstream at datum 3.17 ft
higher.

Average discharge.--12 years, 71.9 cfs (52,050 acre~ft per year).

Extremes.--Maximum discharge during year, 456 cfs Mar. 26 (gage height, 6.61 ft); maximum
age helght, 7.41 £t Mar, 21 (backwater from ice); minimum discharge, 8.7 c¢fs Oct. 4
gage helght, 2.64 ft).

1945-57; Maximum discharge, 1,590 efs Aug. 5, 1955 (gage height, 9.31 ft); minimum
observed, 6.8 cfs July 28, 1945; minimum gage height, 2.64 ft Oct. '4, 1956.

Maximum stage known, about 11.3 ft, present datum, in spring of 1921, from informa-
tion by local resident.

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

Rating tables, water year 1956-57, except period of 1ce effect (gage
height, in feet, and discharge, in cubic feet per second)
Shifting-control method used Oct. 1-24, Apr. 1-18)

Oct. 1 to Mar. 25 Mar. 26 to Sept. 30
2.5 7.9 4.0 92 3.0 26 5.0 212
3.1 27 6.1 356 3.4 44 6.4 416
3.4 4) 4.0 95
Discharge, in cublc feet per second, water year October 1956 to September 1957
Day Oct Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 13 25 i8] 12 3 16 119 127 45 310 88 27
2 14 25 18 12 13 15 *98 115 41 267 75 79
3 11 23 18 12 13 15 84 104 39 220 69 198
4 9,3 23 18 12 13 15 76 96 40 192 59 228
5 11 36 16 12 13 15 70 88 39 162 52 206
6 12 53 1ls 12 14 14 62 78 37 138 46 196
7 13 46 14 12 14 14 64 72 35 118 40 198
8 12 42 14 12 14 15 60 86 33 103 37 199
9 12 34 14 12 14 15 56 63 31 89 36 196
10 13 31 14 1z 14 16 52 58 30 78 33 192
11 13 29 14 12 14 18 48 54 31 69 30 183
12 13 29 12 12 14 30 36 50 34 80 30 169
13 13 27 12 12 14 30 48 48 59 54 36 159
14 13 27 12 iz 14 25 50 50 680 54 40 146
15 13 26 12 12 14 20 49 53 73 47 40 132
18 13 24 12 12 14 20 49 52 80 44 37 120
17 13 22 1z 13 14 20 52 49 82 62 34 109
18 13 22 12 13 14 25 52 45 88 55 35 135
19 14 20 *12 13 14 50 216 43 84 53 31 235
20 14 20 12 13 14 100 352 42 109 68 30 281
21 14 20 12 200 41) 52 178 86 29 264
22 14 18 12 *230 378 63 288 80 29 248
23 13 16 12 260 356 72 323 88 29 247
24 14 16 12 300 *338 70 384 60 30 242
25 17 18 12 350 296 6¢ *407 80 29 *225
26 19 18 12 *412 248 68 360 135 *27 204
27 2l 18 12 278 210 74 338 146 27 186
28 21 18 12 200 184 *73 329 140 27 168
29 21 18 12 175 160 67 347 142 27 153
30 *24 *18 12 145 142 60 359 *139 28 140
31 27 |------- 12 125|-----~- 52|---=--- 109 27 |-------
Totall 457.3 762 414 385 392| 3,163| 4,416| 2,068 4,383] 3,428| 1,185| 5,465
Mean 14.8 25.4 13.4 12.4 14.0 102 147 66.7 146 111 38.2 182
Ac-ft| 207 1,510 821 764 778 6,270 8,760 4,100 8,690 6,800 2,350 | 10,840
Calendar year 1956: Max 963 Min 9.3 Mean 67.9 Ac-Tt 49,310
Water year 1956~57: Max 412 Min 9,3 Mean 72.7 Ac-ft 52,590

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16 to Mar. 25.
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Location.--Lat 46°46'20", long 96°37'40",
from Whiskey Creek and 1 mile east of Sabix.

Drainage area.--522 sq mi.

RED RIVER CF THE NORTH BASIN

South Branch Buffalo River at Sabin, Minn.

in SWiSW: sec. 9, T. 138 N., R. 47 W., near
cenfer of span on downstream side of highway bridge, a quarter of a mile downstream

Records available.--March 1945 to September 1957.

Gage.-;Chain gage read once or twice daily.
map ).

Average discharge.--12 years, 47.2 cfs (34,170 acre-ft per year).

Extremes.--Maximum discharge during year, 982 cfs Apr. 21 {
graph based on gage readings); no flow Jan. 23 to Feb. 2
1945-57:

for many days in most years.

Altitude of gage is 8390 ft (from topographic
Prior to Aug. 17, 1948, at site 1 mile downstream at different datum.

gage height, 12.53 ft, from
S.
Maximum discharge, 3,410 cfs May 31, 1953 {gage height, 15.38 ft); no flow

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

Tndefinite stage-discharge relation, which are poor.

Discharge. in cublec fest per second, water year October 1956 to September 1957

Day oct. Nuv. De=c., Jan, Feb. Mar. Apr, May June July Aug. Sept

1 2.0 6.5 *4,0 0.7, 0.2 72 68 56 99 37 8.7

2 a2.3 6.7 4.0 .6 .2 *63 58 46 a80 34 10

3 az2.S 7.0 3.7 .6 21 53 49 35 61 30 30

4 az2.7 7.0 3.4 .6 .1 45| 43 27 a5 25 61

5 a2.9 7.1 3.2 .5 .1 39 37 23 250 19 a1

6 3.1 7.2 2.8 .5 .1 35 32 18 45 15 a8

7 3.1 1.3 2.5 .5 .1 33 29| 15 40 13 lz8

8 3.0 7.2 2.3 4 .1 31 24 13 33 12 159

9 2.9 7.1 2.0 .4 .1 29 2| 12 27 11 *160
10 3.0 7.0 2,0 -4 .2 27 20 all 23 10 132
11 3.1 7.0 al.9 .3 1.0 28 alg| 9.8 20| 9.7 100
12 3.2 7.0 1.8 .3 5 24 17| 9.1 18 9. 82
13 3.3  a6.5 1.7 3 5 28| al8 9.9 18 1 86
14 3.8 5.5 1.6 .2 4 24 alg 10 16 iz 52
15 4.4 5.5 1.5 .2 a3 25| 20 10 al8 13 42
16 4.8 5.0 1.3 W2 a2 24 24 10 a2l 9.7 35
17 4.6 4.5 1.2 W1 5 24 27 11 2 7.7 30
18 at.? 4.3 1.1 .1 10 26 30 12 2 7.4 28
19 4.8 4.3 *1.0 a.l 10 100 33 12 al 7.3 45
20 4.8 4.2 1.0 W1 20 451 a36| 14 2 6.8 28
21 4.8 4.0 1.0 a.l 50 884 239 18 20 7.1 155
ez 5.0 4.0 1.0 a.l 100 775 42| 29 a20 6.6 171
23 5.1 4.0 1.0 0 300 587 56 75 a20 6.8| 183
24 5.2 .9 0 430 *408! 80[ allS a20] 6.8 180
25 5.2 1.2 .9 *0 ¥383 265 112 *133 a30 7.1 156
26 5.3 4.2 .9 [¢] 287 185 131 147 a40 *7,0] *124
27 5.4 4.2 .8 [o] 212 147 117| als2 48 6.7 100
28 5.4 4.2 .8 [ (*)} 175 122] 102] 158 53 5.3 86
29 5.4 4.2 .8 [¢] - *133 102| *88| 143 54 4.5 74
30 *5.6 4.0 . ¢ 107 82 a75| 119 *50 4.2 81
31 5.8|------- 7 o 84 |------- 66— 44 4.0 _____
Total 127.0Q) 164.7 53.5 7.3 of 2,327.3 4,734 1,532} 1,451.9| 1,105 365.8|2,744.7
Mean 4,10 5.49 1.73 0.24 [¢ 75.1 158 49.4 48.4 35.6 11.8 91.5
Ac-ft 252 327 106 14 0| 4,620 9,390 3,040 2,880 2,180 728 5,440
Calendar year 1956: Max 2,100 Min o© Mean 41.6 Ac-ft 30,250
Water year 1956-57: Max 884 Min O Mean 40,0 Ac-ft 28,980

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

a No gage-height record; discharge estimated on basis of wWeather records and records for other

stations in the basin.

Note.--Stage-discharge relation affected by ice Nov, 8 to Mar. 23.

definite Oct.

1 to Nov.

Stage-d'scharge relation in-

7; discharge estimated on basis of 2 discharge measurements, weather records,
engineer's notes, and records for Buffalo River near Hawley and near Dilworth,
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Buffalo River near Dilworth, Minn.

Location.=-Lat 46°57'40", long 96°39'40"  in SE{SW; sec. 6, T. 140 N., R. 47 W., on left
bank 4% miles southeast of Kragnes, 65 miles northeast of Dilworth, and 9 miles down-
stream from South Branch.

Drainage area.--1,040 sq ml, approximately.

Records available.--March 1931 to September 1957.

Gage.--Water-stage recorder. Altitude of gage 1s 870 ft (from topographic map). Prior
to Apr. 5, 1937, chain gage at same site and datum.

Average discharge.--22 years (1935-57), 119 cfs (86,150 acre-ft per year).
Extremes.--Maximum discharge during year, 1,080 cfs Apr. 24 (gage height, 13.70 ft); min-
imum daily, 13 cfs Jan. 14-28
1931-57: Maximum discharge 4,530 cfs Apr. 2, 1943 (gage helght, 22.60 ft, from
floodmark); no flow at times in 1936.

Remarks.--Records fair.

Discharge, in cubie fest par sccond, water year October 1956 to September 1957

Day oct.” Nuv. Dec., Jan. Feb, Mar. Apr. May June July Auy. Sept.
1 20 2 24 16 14 15| 270 ze0  135) 508|189 37
2 19 30 24 16 14 16 *¥220 256 117 481 160 83
3 18 32 24 16 14 16 200 226 102 449 135 237
4 19 34 24 16 14 16 180 203 88 410 118 413
s 20 37 22 16 14 16 169 181 73 361 104 416
€ 20 43 20 16 14 16 154 164 70 312 20 397
7 18 53 20 14 14 18 138 146 66 267 78 374
8 16 61 18 14 14 17 128 129 59 228 69 361
9 17 61 18 14 14 17 122 118 53 192 63 *405

10 18 59 18 14 14 17 116 110 49 160 58 410

11 19 S€ 18 14 14 18 106 102 46 140 51 387

12 19 54 16 14 14 20 86 93 42 121 47 354

13 20 54 14 14 14 22 98 85 48 106 49 321

14 20 54 16 13 14 22 86 80 70 103 53 293

15 19 50 16 13 14 22 88 80 96 104 54 267

16 - 19 44 16 13 14 22 90 86 112 104 55 244

17 20 38 16 13 14 24 92 84 111 100 56 224

18 19 38 16 13 14 30 *92 84 111 113 52 207

19 19 40 16 13 14 36 167 84 109 115 48 222

20 19 38 *16 13 14 50 400 86 114 108 47 316

21 18 34 16 90 613 92 130 110 42 381

22 17 28 16 200 856 133 242 116 41 442

23 18 24 16 350 1,020 145 475 120 42 471

24 17 22 16 *500 1,080 142 535 112 45 4739

25 18 26 16 610| *1,030 155 *500 106 41 475

26 19 30 18 680 868 183 512 109 40 *454

27 22 26 18 740 665 211 548 149 *44 417

28 24 25 18 *720 507 214 *576 211 39 368

29 26 25 18 640 404 *203 571 220 38 326

30 *27 24 18 500 337 178 542 209 37 299

31 28|-~----- 16 350 |~ ----=- 154 |---~--- *199 36| ------

Total 612 1,168 558 431 397 5,808/ 10,382 4,497 §,302 6,141 2,021 10,080

Mean 19.7 38.9 18.0 13.9 14.2 187 346 145 210 198 65.2 336

Ac-ft| 1,210 2,320] 1,110 855 787| 11,520( 20,590 8,920 12,500{ 12,180 | 4,010 19,990

Calendar year 1956: Max 2,400 Min 10 Mean 128 Ae-ft 93,280

Water year 1956-57: Max 1,080 Min 13 Mean 133 Ac-ft 95,990

* Discharge measurement made on thils day.
Note.--Stage-discharge relation affected by ice Nov., 15 to Apr, 4.
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Elm River near Kelso, N. Dak.

Location.--Lat 47°17', long 97°07', on west line of sec. 14, T. 144 N., R. 51 W., on down-
s’t'r‘zam side of highway bridge, 5 miles southwest of Kelso and 14 miles upstream from
North Branch.

Drainage area.--208 sq mi.
Records available.--October 1955 to September 1957.

Gage .--Water-stage recorder. Datum of gage is 887.60 ft above mean sea level, datum of
1929, Emerson Crookston supplementary adjustment of 1941. Prior to Mar. 30, 1957,
wire-welght gage at same site and datum.

Extremes.--Maximum discharge observed during year, 3.0 cfs Mar. 24 (gage height, 4.75 ft);
no rlow most of year.
1955-57: Maximum discharge, 102 cfs June 4, 1956 (gage height, 6.80 ft); maximum
gage height observed, 8.73 ft Apr. 16, 1956; no flow at times each year.
Maximum stage Mmown since 1925, about 14 ft in 1950, from information by local
resident.

Remarks.~--Records good.

Rating table, water year 1956-57 (gage helght, in feet, and discharge,
in cubic feet per second

4.1 o] 4.5 0.5
4.2 W1 4.6 1.2
4.3 .2 4.7 6.6
4.4 3

Discharge, in cubic feet per second, water year October 1958 to September 1957

Day| Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 o 0.2

2 0 .z (*)

3 [} 1 *)

4 *0 o

s (*) 0 o

5 [} o (*)
7 [ o

8 o -1 (*)

9 o] o

10 [ o

11 o o

12 [ 0 (*)

13 0 ¢

14 o o

15 [ 4

16 o) 0

17 [ *0

18 [ o

19 0 W1

20 (*) 0 vy

21 *0.5 4

22 .7 4

23 .9 .4

z4 *.9 4

25 *1.9 .4
26 .9 .2
27 .9 .1
28 .6 .1
29 .5 o
o (0 | |- *.4 o (*)
31 (G R N N O R R R R ! I I EEEE T
Totall 0 0 [} [ 8.5 0 o 0 o

Mean o o] 0 [¢] 0 0.27 0.12 o] o] [¢] 0 ]
Ac-ft| o 0 0 17 0 o] 0 [¢]
Calendar year 1956: Max 55 Min O Mean 1,18 Ac-ft 857

Water year 1956-57: Max 1.9 Min © Mean 0.03 Ac-ft 23.9

Peak discharge (base, 70 cfs).--No peak above base.

* Discharge measurement or observation of no flow made on this day.
Note.--No gage-height record Oct. 1-30, Nov. 11 to Mar, ZO, July 10 to Sept. 5.
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Wild Rice River at Twin Valley, Minn.

Location.--Lat 47°16'00", long 96°14'40", in NE$ sec. 27, T. 144 N., R. 44 W., on left
bank 100 £t upstream from highway bridge, three-quarters of a mile northeast of vil-
lage of Twin Valley, and 2 miles upstream from a small tributary.

Drainage area,--888 sq mi.

Records avallable.--June 1909 to September 1917, July 1930 to September 1957.

Gage.--Water-stage recorder. Datum of gage 1s 1,008.16 ft above mean sea level, datum of
1929 (Corps of Engineers bench mark). June 1909 to September 1917 staff gage at site
a quarter of a mile downstream at different datum. July 23, 1930, to Nov. 24, 1934,
chain gage at highway bridge 100 ft downstream from present site at present datum.

Nov. 25, 1934, to Aug. 2, 1950, water-stage recorde 0
25 preaint oatuse g g r 80 ft upstream from present site

Average discharge.--34 years {1910-17, 1930-57), 160 cfs (115,800 acre-f't per year).

Extremes.--Maximum discharge during year, 814 cfs Apr. 21 (gage height, 5.17 ft); mini
T cfs Oct. 3 (gage height, 0.76" rt). ?g 8 B ); minimom,
1909-17, 1930-57: Maximum discharge, 9,800 cfs July 22, 1909 (gage height, 20.0 ft,
Slge ?ndeatu% t?gggin use), from rating curve extended above 3,300 cfs; minimum,
.5 cfs Nov. 4, .

Remarks .--Records good except those for perlods of ice effect or no gage-height record,
which are poor. Flow slightly regulated by Rice Lake and many other small lakes above

:g:g%on. Diurnal fluctuation caused by operation of mill at Faith, 17 miles above
on.

Revisions (water years).--WSP 955: 1941.

Rating table, water year 1856-57, except period of ice effect (gage
helght, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Mar. 30 to Apr. 9)

0.8 5.0 2.0 114
1.0 13 3.0 294
1.3 34 5.0 768
1.6 64 6.0 1,060
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 8.2 30 30 14 16 22 204 500 166 690 175 45
2 8.2 28 33 12 16 22 192 476 158 641 166 64
3 8.6 29 28 16 16 22 *194 460 148 594 155 111
4 8.6 30 28 18 14 20 181 437 142 552 142 138
5 9.1 52 28 18 14 20 202 418 147 507 128 179
6 23 *50 24 18 14 20 198 3396 135 474 114 179
7 16 56 20 16 14 20 196 367 129 435 103 165
8 9.1 51 20 18 14 20 194 346 118 404 95 148
9 16 51 20 16 16 22 178 322 111 371 83 145
10 16 46 16 16 18 22 192 304 113 343 75 138
11 11 36 22 18 18 22 153 272 113 316 70 141
12 9.5 37 18 18 20 20 147 258 111 284 72 144
13 15 34 16 16 22 20 148 242 114 258 80 142
14 14 34 18 16 22 20 198 22 124 250 75 al4o
15 g.1 28 186 18 20 20 224 218 150 238 75 al3o
16 13 38 14 18 20 20 184 212 163 220 71 al2s
17 9.5 30 11 18 20 20 183 198 175 224 67 al20o
18 14 24 16 16 20 22 *186 186 155 210 63 allo
19 10 20 *15 16 20 35 340 177 153 204 62 al40
20 14 24 15 18 20 80 576 168 166 194 55 al80
21 16 26 20 14 22 180 781 173 156 194 57 a2oo
22 9.1 26 16 14 22 *270 794 183 184 180 51 a210
23 14 24 20 14 22 330 698 198 284 179 61 a200
24 14 26 16 *15 22 350 *630 212 422 168 55 a200
25 13 28 i6 15 22 350 594 200 550 194 56 *194
26 21 28 16 *339 574 200 548 200 56 192
27 25 28 18 308 564 206 555 214 *50 184
28 12 28 16 254 557 *218 *607 224 52 178
29 15 28 14 218 538 200 664 210 49 173
30 28 *30 14 210 518 196 103 *200 S0 172
31 34 |------- 14 182 (------- 184 |------- 182 A7 |-------
Total| 443.0 1,003 591 3,490} 10,520 8,353 7,464 9,572 2,511 4,588
Mean 14.3 33.4 19.1 113 351 269 249 309 81.0 153
Ac-ft] 879 1,990 1,170 988 1,080 6,920} 20,870 | 16,570 | 14,800 | 18,990 4,980 9,100
Calendar year 1956: Max 1,080 Min 6.8 Mean 98.5 Ac-ft 71,470
Water year 1956-~57: Max 794 Min 8.2 Mean 138 Ac~-ft 98,310

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basls of recorded range in stage, weather records,
and records for statlion at Hendrum.

Note.--Stage-discharge relation affected by ice Nov. 16 to Mar. 25.
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Wild Rice River at Hendrum, Minn.

Location.--Lat 47°16'05", long 96°47'50", in SEL sec. 19, T. 144 N., R. 48 W., near
cénter of span on downstream side of highway bridge, half a mile east of Hendrum and
4 miles upstream from mcuth.

Drainage area.--1,600 sq mi, approximately.
Records available.--March 1944 to September 1957.

Gage . --Wire-weight gage read once or twice daily. Datum of gage 1s 836.75 ft above
mean sea level, datum of 1929 (levels by Corps of Engineers]).

Average discharge.--13 years, 213 cfs (154,200 acre-ft per year).

Extremes.--Maximum discharge during year, 1,250 cfs Sept. 4 (gage height, 11.7 ft, from
TToodmarks) ; maximum gage height, 12.39 ft Mar. 24 (backwater from ice); minimum dis-
charge, 11 cfs Oct. 5-9; minimum gage height, 1.20 ft Oct. 5, 6, 9.

1944-57: Maximum discharge, 4,660 cfs Apr. 14, 1956 (gage height, 24.26 ft); max-
imum gage height observed, 27.70 It Apr. 15, 1947 (backwater from Red River of the
North%? no flow for some days in 1948-49.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Large part of high flow diverted into Marsh River basin at overflow
section 3% miles east of Ada. Another diversion into Marsh River basin, formed
1% miles southeast of Ada, diverted water at all stages 1947 to 1951, after which it
was closed except for small regulated flow diverted at same point. Amount of diver-
slon not known.

Rating table, water year 1956-57, except period of ice effect (gage
height, 1in feet, and discharge, in cuble feet per second)
(Shifting-control method used Oct. 1 to Nov. 18, Sept. 3~30)

0.8 11 3.0 115
1.0 16 5.0 290
1.5 34 8.0 853
2.0 57 12.0 1,340
Discharge, in cubic feet per second, water year October 1956 to September 1857
Day | Oct. Nov. Dec. Jan, Feb. Mar, Apr, May June July Aug. Sept.,
1 12 33 *27 16 14 15 240 542 221 782 222 88
2 13 46 26 16 Tz 16 220 528 207 *764 218 299
3 13 50 26 16 14 16 260 513 195 708 212 1,030
4 13 49 26 15 14 16 290 aS00 180 650 202 1,220
5 11) 49 24 15 14 15 *250 a480 176 598 176 1,030
[ 11 *62 24 15 14 15 240 a460 174 552 158 802
7 11 64 22 15 14 15 230 a430 182 514 142 503
8 11 68 20 15 14 15 232 a410 148 467 135 a440
9 11 68 20 14 14 16 249 a380 134 425 117 356
10 19 60 20 17| 14 16 251 a360 129 413 100 275
11 18 57 18 14 14 16 235 a340 124 389 86 234
12 17 54 als 14 14 18 188 a3z20 128 341 80 219
13 17 51 17 14 14 30 180 a310 132 307 94 212
14 18 50 17 14 14 28 az200 az90 140 287 94 209
15 18 45 16 14 14 26 230 az8o 152 279 102 200
16 19 44 alé 14 14 22 240 a260 al80 275 88 175
17 18 40 16 14 al4 22 240 az250 212 260 101 173
18 14 28 16 1la 15 22 240 a230 219 247 96 169
19 15 30 15 14 5 24 258 a220 212 230 92 179
20 16 40 *15 15 15 30 568 a210 200 222 86 223
21 20 40 15 15 15 35 929 az20 202 220 aB4 213
22 19 38 15 14 15 100| *1,020 a230 205 207 a8z 210
23 13 36 15 14 15 600| 1,040 a240 497 207 80 205
24 14 34 15 *14 15 900 906 az40 897 217 74 2086
25 19 30 15 al4 15 *710 *792 a250 887 227 *68 216
26 19 30 15 14 15 530 712 az250 798 243 64 *278
27 20 30 16 14 15 470 657 a250 752 247 58 268
28 20 30 17 14 *¥15 390 800 az2é0 731 297 62 275
29 22 27 17 14 - *340 583 *270 766 276 58 256
30 32| 27 17 - 260 561 240 779 243 63 251
31 32 == 17 270" """ 231 |~""""" *225 64 |"-"""""
Total 525 1,310 573 447 403 4,998} 12,821 9,994 9,939 11,317 3,368 10,394
Mean 16.9 43.7 18.5 14.4 14.4 <161 427 322 331 365 109 346
Ac-ft| 1,040 2,600 1,140 887 799 9,910 25,430 19,820| 19,710( 22,450 6,680| 20,620
Calendar year 1956: Max 4,610 Min 6.2 Mean 168 Ac-ft 122,200
water year 1956-57: Max 1,220 Min 11 Mean 181 Ac-ft 131,100

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for station
at Twin valley.

Note.--Stage-discharge relation affected by ice Nov. 19 to Apr. 7.
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Red River of the North at Halstad, Mimnn.

Location.--Lat 47°21'10", long 96°50'50", on line between secs. 24 and 25, T. 145 N.
49 W., on downstream side of highway bridge, half a mile west of Halstad 21 miles
downstream from W1ld Rice River, and at mile 375.2.

Drainage area.--21,800 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
basin).

Records avallable.--April 1936 to June 1937 (no winter records), April 1942 to August
spring and summer months only).

Gage.--Wire-weight gage read once daily. Datum of gage is 826.65 ft above mean sea
evel, datum of 1929,

Extremes.--Maximum discharge during season, 4,980 cfs June 24 (gage height, 12.20 ft);
minimum not determined.
1936-37, 1942-57: Maximum discharge, 24,500 cfs Apr. 16, 1947; maximum gage height,
34.00 £t Apr 17, 1947; minimum discharge obser'ved 5.4 cfs Oct 8 9, 12-14, 1836
Flood in 1897 reached a stage of about 38.5 ft.

Remarks.--Records good except those for perliod of ice effect, which are fair. Some regu-
lation by many controlled lakes and reservolrs on tributaries.

Revisions (water years).--WSP 1388: 1936, 1950,

Rating table, Mar. 21 to Aug. 31, 1957, except perlod of lce effect (gage
height, in feet, and discharge, in cubic feet per second)
(shifting-control method used Apr. 2-21)

4. 613 9.0 2,970
5. 970 11.0 4,220
7. 1,870 13.0 5,500

Discharge, in cubic feet per second, March to August 1957

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 - 2,100 2,210 1,880 3,460 1,260
2 - | %1,710{ Z,060{ 1,780{ 3,230| 1,220
3 - 1,510 2,010 1,680 2,990 1,180
4 - 1,340, 1,940 1,590| 2,780 1,170
s - 1,210, 1,860/ 1,500] 2,600| 1,090
] - 1,050 1,800 1,430 2,450 1,000
7 - 934/ 1,720| 1,39 2,310 954
8 - 866 1,620 1,330 2,160 934
9 - 846 1,530 1,260 2,000 g18

10 - 836 1,460 1,220 1,860 890

i1 - 798 1,420 1,210 1,720 846

12 - 705 1,390 1,190| 1,620 804

13 - 633 1,360| 1,180 1,540 812

14 - 719] 1,340f 1,260{ 1,480 812

15 - 762| 1,310| 1,330 1,440 843

16 - 699/ 1,330( 1,360| 1,410 832

17 - *732 1,330 1,360 1,370 836

18 - 745| 1,350| 1,340 1,350 836

19 - 745 1,350 1,340 1,350 832

20 - 990| 1,330{ 1,320 1,260 840

21 400| 2,240| 1,330| 1,360 1,250 843

22 420 3,180 1,360 1,590 1,240 826

23 550| 3,680! 1,400 3,410 1,180 829

24 1,100 4,080 1,460 4,880 1,150 840

25 1,300| *4,320 1,510 4,860 1,180 815

26 1,800 4,360 1,560 *4,470| 1,390 *787

27 2,300 4,090 1,610 4,130 1,480 759

28 3,560{ 1,680| 3,940 1,390 732

29 2,910 *1,820| 3,830 1,320 728

30 2,470 1,950 3,660 1,340 722

31 [ e -------| 1,960|------- *1,310 709(-------

Total - | 54,820| 49,360| 64,080| 54,610| 27,499

Mean - 1,827 1,592 2,136 1,762 887

Ac-ft] - |108,700| 97,900|127,100{108,300| 54,540

Calendar year : Max Min Mean Ac-ft

Water year : Max Min Mean Ac-ft

* Discharge measurement made on this day.
Note.~--Stage-discharge relation affected by ice Mar., 21 to Apr, 1.
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Beaver Creek near Hatton, N. Dak.

Location.--Lat 47°37', long 97°40', on line. between secs. 27 and 28, T. 148 N., R. 55 W.,
on right bank at downstream end of abutment of county highway bridge, 10 miles south-
west of Hatton and 15 miles upstream from mouth.

Drainage area.--175 sq mi, approximately.
Records availlable.--May 1954 to July 1957 (discontinued)
Gage.--Staff gage read once dailly.

Extremes.--Maximum discharge observed during period, 6.3 cfs June 22 (gage height, 1.77 ft);
maximum gage height, 3.27 ft Mar. 17, 18 (backwater from ice); no flow for many days.
1954-57; Maximum discharge, 220 cfs June 7, 1956 (gage height, 5.82 ft), from
rating curve extended above 30 cfs; maximum gage height, 7.21 ft Mar. 31, 1955 (back-

water from ice); no flow at times during each year.
r{gximum stage known since 1905, about 8 ft in June 1916, from information by local
residents.

Remarks.--Records poor Oct. 1 to May 15 and fair thereafter.

Discharge, in cubic feet per second, October 1956 to July 1957

Day | Oct Nov Dec. Jan. Feb., Mar. Apr. May June July Aug. Sept.
1 0.2] 0.3 0.1 0o 0.1 0.5 0.2 0.4 0.6
2 2 %2 1 0 o .4 2 .5 .5
3 *.2 .3 .1 o [9) 4 .2 .6 .4
4 .2 .2 *,1 ] *0 4 *.3 .5 ]
5 .2 .2 .1 *0 o .4 3 .4 *.2
6 .2 .3 .1 o] 0 .4 .2 3 -
7 .2 .2 .1 o 0 .4 .4 .2 -
8 .2 .2 1 0 0 *.4 .3 2 -
9 .2 .2 1 o] [¢] 4 .3 .2 -
10 .2 .2 .1 o o .4 ] .6 -
11 .2 2 .1 e} [+ a .3 .8 -
1z .2 .2 .1 o] o .4 ] 1.2 -
13 .2 .2 .1 o [¢] .4 1.0 1.2 -
14 .2 .2 a1 o o .3 2.2 1.0 -
15 .2 .2 .1 o] o 3 .6 1.3 -
16 .2 .2 .1 [¢] 0o *.3 .3 1.2 -
17 .2 .2 W1 0 (o] -3 3 .8 -
18 .2 .1 .1 ] 0.1 1.2 .3 .7 -
19 .2 I [} [ .1 1.6 .3 .5 -
20 .2 .1 0 [ .1 1.8 .5 .3 -
21 .2 .1 ] o] *.1 1.2 .8 .6 -
22 .2 .1 (o] o] .6 7 .7 5.0 -
23 .2 .1 [+ o] 1.2 .3 .5 2.8 -
24 .2 .1 0 0 *1.5 3 4 .9 -
25 23 .l o o] 1.2 .3 .5 .8 -
26 .3 BYEE [} .9 2 .6 .8 -
27 -2 .1 (4] o *.6 .2 .5 L7 -
28 2 .1 o] 0.2 .6 .2 .4 7 -
29 .2 .1 o] - .6 .2 4 7 -
30 .2 .1 [¢] *.5 .2 4 .6 -
31 ] o .5|------- *.4------- - e
Totall 6.5 5.0 1.8 0 0.2 8.7| 14.9/ 14.4] 26.5 -
Mean 0.21 0.17 0.06 o) 0.01 0.28 0.50 0.46 0.88
Ac-ft 13 9.9 3.6 o] 0.4 17 30 29 53
Calendar year 1956: Max 127 Min O Mean 3.40 Ac-ft 2,470
Water year 1956-57: Max - Min - Mean - Ac-ft -~

Peak discharge (base, 75 cfs).--No peak above base.

* Discharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relation affected by ice Nov. 8 to Apr. 22, and by beaver dams Oct. 1 to
May 15.
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Goose River near Portland, N. Dak.

Location.--Lat 47°32', long 97°27', in SEINEL sec. 19 T. 147 N., R. 53 W., on left bank
upstream from bridge on State Highway 18, 1% miles upstream from unnamed tribu-
tary, 4 miles downstream from Beaver Creek, and 5'miles northwest of Portland. Prior
to Oct. 1, 1956, wire-weight gage 2 miles upstream.
Drainage area.--533 sq mi (531 sq mi at former site).
Records avallable.--October 1939 to September 1957.

Gage.--Water-stage recorder. Prior to Oct. 1, 1956, wire-welght or chain gage at site
miles upstream, at datum 978.76 ft above mean sea level, datum of 19

Average discharge.--18 years, 26.8 cfs (19,400 acre-ft per year); median of yearly mean
discharges, 12 cfs (8,690 acre-ft per year)

Extremes.--Maximum discharge during year, 134 cfs Sept. 5 (gage height, 5.95 ft); no flow
uring several months.
1939-57: Maximum discharge, 8,090 cfs May 9, 1950; maximum gage height, 22.98 ft,
former site and datum, Apr. 18, May 9, 1950; no flow for several months in each year.
Remarks.--Records fair.

Revisions.--WSP 1238: Drainage area.

Discharge, in cublc feet per second, water year October 1956 to September 1857

Day | Oct. Nov. Dec. Jan, Feb, Mar. Apr, May June July Aug, Sept.
1 *) o 114 0.2 0.1 1. 2 0.1 [
2 o 10 W1 .1 *1 25
3 0 9 *,1 .1 .3 o 83
4 *) *0 8 .1 0 .3 0 ®74
5 (*) o 8 .1 9 *1 o 123
6 o 7 1 o 0 [+} 91
7 o] 2 .1 [ [9) [¢] 85
8 o *2 .1 0 [ 4] 78
9 o 2 1 o] o] o 62
10 (<] 2 .1 (<] o [ 48
1 0 1.8 [ 0 0 0 38
12 [¢] 1.5 (4] [o] [¢] o 32
13 ] 1.0 [ .1 [¢] o 26
14 [o] .9 o .5 o] o 21
15 o] .8 o] 1.0 [¢] [¢] 16
16 o *.8 o .7 o] o 14
17 o] .5 o] 1.1 o o] 11
18 0 .7 0 9| 23 0 9.5
19 4] .8 o .6 13 [o] 11
20 o] 1.6 o 4 9.2 ] 9.2
21 *0,1 1.0 .1 1.4 12 o 11
22 2 .9 oy 9.5/ 14 0 7.7
23 4 .9 .4 1z 11 0 5.5
24 *10 .7 .3 8.0 9.2 o 4.7
25 32 .6 .3 8.2 7.7 ] 3.7
26 (*) 17 .8 4 7.7 6.0 o] 3.0
27 *35 .9 .4 5.2 4.2 o] 1.6
28 42 .6 4 3.5 2.4 o 1.1
29 30 .4 3 2.6 1.0 o] .8
o + 4 t  Tmmm=s- *20 23 .3 1.6 .5 o] 7
31 -~ | |- 1 |----" *, 2l .2 o |r------
Total o o ] o] 208.1 81.5 4.6 66.3 118.9 0.2 896.5
Mean ] o o [o] [} 6.71 2,72 0,15 2.21 3.74 0.0l 29.9
Ac-ft| 0 o o o 413 162 9.1 132 230 0.4] 1,780
Calendar year 1956: Max 450 Min O Mean 13.8 Ac-ft 9,9%
Water year 1856-57: Max 123 Min © Mean 3.76 Ac-ft 2,730

Peak discharge (base, 200 cfs).-~No peak above base,

* Discharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relation affected by ice Mar, 1 to Apr, 15.

507215 O - 59 - &
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Goose River at Hillsboro, N. Dak.
Locatlion.--Lat 47°24'20", long 97°03'40", in NW% sec. 5, T. 145 N., R. 50 W., on left
bank 50 ft upstream from Foogman Dam in Hillsboro and 22 miles upstream from mouth.
Drainage area.--1,220 sq ml, approximately.
Records avallable.--March 1931 to September 1957 (no winter records prior to 1938).
Gage.--Water-stage recorder and masonry dam. Datum of gage 1s 879.52 ft above mean sea
evel, datum of 1929. Chaln gages at sites 1,000 ft downstream Mar. 17, 1931

Mar. 20 1935, and 600 ft downstream Mar. 21, 1935, to Mar. 28, 1940, at datum 11 45 ft
lower. Mar. 29 1940, to Sept. 25, 1941, staff gage at present site and datum.

Average discharge.--19 years (1938-57), 56.7 cfs (41,050 acre-ft per year); median of
yearly mean gIscharges, 31 cfs (22,400 acre-ft per year).

Extremes.--Maximum discharge during year, 200 cfs Sept. 7 (gage height, 1.17 ft); no flow
Mar, 20-22, Aug. 9-31; minimum gage height, -0.82 ft Oct. 10-15, 2
1931-57: Maximum discharge 9,420 cfs Apr. 19, 1950; maximum gage height, 14.94 ft
Apr. 19, 1950; no flow at times.
Remarks .--Records fair.

Revisions (water years).--WSP 925: 1935-36, 1939. WSP 1208: Drainage area.

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 0.4 1.0 1.8 1.8 20.7 1.0 39 12 9.5 als 1.0 0.3
2 4 1.0 1.9 1.7 a.7 .9 *38 11 9.5/ alz *7 49

3 *. 4 1.1 1.8 1.6 a.? .9 40 *8.7 7.1 all .5 49
4 .5 1.3 1.8 1.8 a.7 *.9 34 9.5 5.2 alo .3 42

5 .4 2.1 *1.6 1.4 *7 .9 26 9.5 6.0 ag 3 117

[ 4 2,5 1.5 1.4 .7 .8 21 8.3 5.2 a8 .3| *155

7 .4 2.7 1.4 1.4 .7 .8l 17 9.5 4.4/ a7 1] alse
8 .3 2.7 1.3 1.3 .7 .8 19 9.5 4.4 *6.0 .1 aleo

9 3 2.7 1.2 1.3 7 .7 14 8.3 4.4 5.2 Q *#143
10 .3 2.6 1.2 1.2 .7 .8 16 8.3 3.7 4.4 5] 136
11 =2 2.6 1.3 1.1 .7 1.3 11 9.5 3.7 3.7 [o] 106
12 .2 2.5 1.2 1.0 .7 1.9 12 9.5 4.4 3.0 [¢] 79
13 .2 2.4 1.2 .9 8] 2.2 17 7.1 4.4 2.4 o] 61
14 .2 2,1 1.2 .8 .8 1.6 10 7.1 6.0 3.0 s 46
15 .2 1.9 1.2 L7 .8 1.2 9.1 6.0 6.0 1.9 o] 38
16 3 1.7 1.3 .7 .8 1.1 *8.8 6.0 8.3 1.9 Q 30
17 .3 1.5 1.4 .7 .8 1.2 9.1 6.0 a9.0 3.0 Q 25
18 .3 1.4 1.3 .7 .8 1.1 10 5.2 9.5 2.4 o 20
19 .3 1.3 1.3 .7 .8 .8 13 5.2 9.5 1.9 o 19
20 .3 1.2 *1.4 .7 .8 o 19 6.0 11 1.9 [¢] 17
21 3 1.2 1.4 .8 .8 *0 15 7.1 *11 2.4 o] 16
22 .3 1.1 1.4 .8 7 o 17 6.0 16 8.3 o 15
23 3 al.2 1.4 .8 7 7 18 7.1 15 8.3 [¢] 13
24 .3 al.4 1.4 .8 .7 *40 17 8.3 15 6.0 0 13
25 4 1.8 1.4 .7 .7 96 18 9.5 22 11 o 12
26 .5 1.8 1.4 .7 7 83 15 9.5| a25 5.2 o] 11
27 5 2.0 1.4 .7 .8 *89 13 8.3 az4 3.7 0 9.5
28 .5 2.1 1.4 7 .8 60 13 7.1 azl 2.4 o] 7.1
29 .5 2.0 1.5 a,? - 68 13 6.0 al8 1.9 o 6.0
30 1.0 1.9 1.6 a,7f---=-- 55 13 6,0 ais 1.9 [ 4.4
31 *#1.0[------- 1.7 a,7|-=----- 68 |-----—- *#7.1|- - 1.4 I
Total 11.9 54,6 44.3 30.8 20.7 566.9 535.0 244.2 314.2 164.2 3.3}1,589.3
Mean 0.38 1.82 1.43 0.99 0.74 18.3 17.8 7.88 10,5 5.30 0.11 53,
Ac-ft 24 108 88 61 41 1,120 1,060 484 623 326 6.5 3,150
Calendar year 1956: Max 1,170 Min 0.2 Mean 33.6 Ac-ft 24,400

Water year 1956-57: Max 190 Min © Mean  9.81 Ac-ft 7,090

Peak discharge (base, 200 cfs).--Sept. 7 (3 a.m.) 200 cfs (1.17 ft).

* Discharge measurement or observation of no flow made on this day.
a No gage~-height record; discharge interpolated or estimated on basis of recorded range in stage
and weather records.
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Marsh River near Shelly, Minn.

Location.--Lat 47°24'45" | long 96°45'50", in NEiNW: sec. 3, T. 145 N,, R. 48 W., near
center of span on downstream truss of bridge, 3 2 miles southeast of Shelly and
10 miles upstream from mouth.

Drainage area.--151 sq mi.
Records available.--March 1944 to September 1957.

Gage.--Chain gage read once daily or oftener. Datum of gage is 844.14 £t above mean
sea level, datum of 1929 (levels by Corps of Englneers).

Average discharge.--13 years, 128 cfs (92,670 acre-ft per year).

Extremes.--Maximum discharge during year, 304 c¢fs June 23 (%age height, 4.99 ft, from
oodmarks) ; maximum gage height, 5.29 ft Mar. 23, from floodmark (backwater from ice);
no flow for many days.
1944-57: Maximum discharge, 4,660 cfs May 11, 1950 (gage height, 18.96 ft, from
floodmark); no flow for many days.

Remarks.--Records good except those for perlod of ice effect or those above 100 cfs,
which are poor. Large part of high flow of Wild Rice River diverted into Marsh River
basin at overflow section 3% miles east of Ada. Another diversion from Wild Rice
River formed 1 mile southeast of Ada, supplemented flow at all stages 1947-51, after
which it was closed except for small regulated flow diverted at same point for abate-~
ment of pollution from Ada sewage plant effluent.

Rating table, water year 1956-57, except perlod of ice effect (gage
height, in feet, and discharge, in cublc feet per second
(Shifting-control method used June 19 to July 7, Sept. 4

-0.3 o] 0.9 20
-.1 .4 1.5 48
0.0 1.0 2.0 74
.1 1.8 3.0 142
.2 2.9 4.3 265
.5 8.8
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day | Oect. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 (*) [ 67 21 4.0 15 z.2| 0.3
2 a.l 72 20 3.8 59 2.0 5.2
3 a.l 47 20 *4.2 55 a2.0 19
4 o 36 19 2.9 45 2.0/ 21
5 (*) o] 35 18 2.8 37 al.8 19
6 (*) 0 33 alé a2.5{ a30 1.7 13
7 0 27 15 2.2 24 al.6 alo
8 0 25 15 2.4 22 1.5 a7.0
9 0 22 13 2.2 azl 1.4 5.4
10 .2 18 al3 2.0 20 1.3 4.0
11 .4 12 alz 1.9| als 1.1 3.5
12 .4 12 12 az.0 1z al.z 3.5
13 .2 11 10 2.5 11 1.3 a3.4
14 [¢] 12 8.4 3.5 10 1.2 3.2
15 o alo a8.o 2.8 9.0 al.o a3.2
16 o 8.6 7.5 2.6 8.8 .7 3.2
17 o *12 7.5 2.4 8.1 .9 a3.0
18 o ald a7.0 5.6 7.7 a.8 az.6
19 o 16 6.2 37 7.7 .4 az.4
20 (*) .5 26 26.0| *48 7.3 .8 a2.2
21 1 a4s 5.8 30 6.4 4 2.3
22 20 69 5.8 41 a6.0 .4 a3.0
23 250 *58 6.6 255 5.8 a.2| a2.8
24 220 118 8.2 180 5.2 .1 az.4
25 *200 75 6.6 155 5.6 *0 a2.0
26 156 a4s 6.8 122 4.8 .1 *1.7
27 119 33 6.4 90 3.5 a.l 1.9
28 (*) 90 27 6.2 80 a3.2 .1 1.8
29 - *70 26 a5.8 80 a3.0 0 1.6
30 &7 a24 5.4 78 2.9 o 8l.6
D N 61 |-~ 4,277 *2.4 o ="
Total [o] 0 [o] 0/1,255.9{1,085.6 320.4 [1,248.1 534.4 28.1 155.2
Mean 0 0 o] o} [+] 40.5 35.5 10. 41,6 17.2 0.91 5.17
Ac-ft o] o] 0 [v] 2,490 2,110 836 2,480 1,08 56 308
Calendar year 1956: Max 1,790 Min O Mean 31,2 Ac-ft 22,670
Water year 1956-57: Max 255 Min © Mean 12.6 Ac-ft 9,140

* Discharge measurement or observation of no flow made on this day.
a No gage-helght record; discharge estimated on basis of observer's notes and weather records.
Note.--Stage-discharge relation affected by ice Mar, 2~25.
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Sand Hill River at Beltrami, Minn.

Location.--Lat 47°32'50", long 96°32'00", in NE:SWi sec. 16, T. 147 N., R. 46 W., at
€ ank (revised) on upstream side of abutment of bridge on U. §. Highway 75,
150 ft upstream from Great Northern Railway bridge and a quarter of a mile north of
post office in Beltrami.

Drainage area.--324 sq mi (includes that of Sand Hill ditech, as the two are cross-
connécted) .

Records available.--April 1943 to September 1257 (winter records incomplete some years).

Gage .--Staff gage read once daily. Datum of gage 1s 896.80 ft above mean sea level,
adJustment of 1912 (levels by Corps of Engineers). Prior to Aug. 28, 1944, reference
polnt at same site and datum.

Average discharge.--7 years (1947-49, 1952-57), 3.95 cfs (2,860 acre-ft per year).

Extremes.~-Maximum discharge during year, 50 cfs June 23 (gage height, 3.51 ft, from
oodmarks); maximum gage height, 3.72 ft Mar. 23, from floodmarks (backwater from
ice); no flow for many days.
1943-57: Maximum dilscharge, 291 cfs Apr. 19, 1950 (gage helght, 5.97 ft, from
floodmark); no flow for many days in most years.

Remarks.--Records fair except those for period of ice effect, which are poor. Diversion
rough Sand Hill ditch (see following page) from point 5 miles above station, returns
to river 4 miles below station.

Revisions {water years).--WSP 1388: 1945.

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day | Oct Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 a0.2 a0.2 (*) 0 a0.4 0.3 0.2 2.4 0.1
2 a.2 a.2 9 a.5 4 a.2 1.5 .1
3 a.2 a.2 0 *.6 3 .2 1.0 .2
4 a.l a.2 0 2.1 .3 .2 .7 5.9
5 a.l al,5 (*) 0 2.1 .2 1 .5 z.5
6 a.l *2.5 0 1.2 .2 .1 .3 2.4
7 a.l 1.8 0 .9 .2 .1 a.2 4
8 a.l 2.0 0 .8 .2 .1 *.2 .2
9 Q9 1.1 0 .7 .3 a.l .1 .1
10 0 1.1 0 .7 .3 .1 1 .1
11 0 al.2 0 .7 =1 ) ] 0
12 0 1,5 o .6 1 [ 0 0
13 0 1.5 o .6 1 .1 0 [
14 0 1.4 0 .6 .1 1.6 [ 0
15 *0 .7 0 .5 .1 2.6 0 [
16 0 .5 0 .9 .1 4.1 [ (]
17 0 a.4 o 1.4 1 4.1 [4 [
18 0 a.4 a.l 1.2 .1 3.2 [+ 0
19 0 .3 a.5 1.7 .1 2.5 .1 ]
20 0 3 (*) al.0 9.7 .1 *#1.1 0 [
21 [ .3 a2.0 11 .5 1.8 [ .1
22 0 .2 a3.0| ¥7.8 1.1 8.0 [ (*) .2
23 0 .2 (*)| ab.0 1.8 T.0| 25 0 .2
24 [ a.l *5.5 1.0 1.0 10 [ .2
25 a.l Q 5.0 1.0 .9 7.4 0 .2
26 a.2 0 a4.0 .6 .9 7.3 4 1
27 a.2 0 a2.5 .6 *.9 7.4 *0 *.1
28 a.l 0 a.5 .6 7 11 ] .1
29 a.l 0 - * 2 4 .7 7.4 0 o]
30 a.2 o | 1 - 3 23 .6 2.6 0 [4
31 a.2|-------| 1 fee--ee- a.3|----=-- R AEEEEEEE [ T N
Total 2.2 19.8 0 0 30,9 53.0 12,2| 108.6 7.1 [ 13.2
Mean| 0.07 0.66 ] 0 0 1.00 1.77 0.39 3.62 0.23 0 0.44
Ac-ft, 4.4 39 0 [ [ 61 105 24 215 14 4 26
Calendar year 1956; Max 105 Min O Mean 4.78 Ac-ft 3,470
water year 1956-57: Max 25 Min O Mean 0.68 Ac-ft 488

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

a No gage-height record; discharge estimated on basis of weather records and records for Sand
Hill ditch at Beltrami.

Note.--Stage-discharge relation affected by ice Nov. 16 to Mar. 30.
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Sand H111l ditch at Beltrami, Minn.

Location.--47°32110", long 96°32700", in SEINWL sec. 21, T. 147 N., R. 46 W., near center
span on downstream side of bridge on U, S. Highway 75, 150 ft upstream from Great
Northern Railway bridge and a quarter of a mile south of post office in Beltrami.

Records available.--March 1943 to September 1957 (winter records incomplete most years).

Gage.--Chain gage read once daily. Datum of gage 1s 883.50 ft above mean sea level,
adjustment of 1912 (levels by Corps of Engineers). Prior to Aug. 26, 1944, reference
point and Aug. 26, 1944, to Nov. 21, 1948, chain gage, at same site at datum 12.62 ft
higher. Nov. 22, 1948, to Sept. 30, 1956, chain gage at same site at datum 10.00 ft
higher.

Average discharge.--7 years (1947-49, 1952-57), 32.4 cfs (23,460 acre-ft per year).

Extremes.--Maximum discharge during year, 370 cfs June 28 (gage height, 11.80 ft, from
oodmark ); maximum gage height, 14.22 ft Mar. 23, from floodmark (backwater from ice);
minimum daily, 8.4 cfs Peb. 5-10; minimum gage height observed, 8.67 ft Aug, 31.
1943-57: Maximum discharge, 2,460 cfs Apr. 20, 1950 (gage height, 20.99 ft, present
datum); maximum gage helght, 21.59 ft, present datum, Apr. 19, 1950, from floodmark
(backwater from Ice); no flow at times.

Remarks.--Records fair. Ditch diverts from Sand Hill River 4% miles above station and
Teturns to river at point 3% miles below station.

Revisions (water years).--WSP 1388: 1948, 1949(M).

Rating tables, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 1 to Nov. 14, June 23 to July 1,
Aug. 30 to Sept. 5)

Oet. 1 to June 22, June 23 to Sept. 5

Sept. 6-30
9.0 7.4 10.0 75 8.8 15 10 138
9.1 10 10.5 128 9.1 30 11 286
9.2 15 11.1 211 9.5 71 11.5 374
9.5 32

Discharge, in cublc feet per second, water year October 1956 to September 1957

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug., Sept.
1 13 18 12{ 10 8.5 10 90 61 24 309 34 21
2 14 19 al2 10 8.5 10 85 89 23 299 34 29
3 14 18 12 10 a8.5 alo *75 56 21 289 31 57
4 15 a20 11 10 8.5 1o 680 49 21 256 29 51
5 16 41 *11 10 8.4 10 60 48 19 212 27 33
6 18 45 11 alo 8.4 10 88 36 18 186 26 24
7 als 4] 11 10 *8.4 10 104 44 17 ales 28 28
8 15 28 11 10 8.4 10 los 39 17 *147 26 43
9 13 26 all 9.0 8.4 10 104 38 18 135 25 58

10 15 25 11 9.0 a8.4 alo 95 36 17 129 23 57

11 15 a2e 11 9.0 8.5 1o 120 34 17 116 22 50

12 16 26 10 9.0 8.5 10 120 34 17 108 22 48

13 ald 25 10 a9.0 8.5 10 140 30 29 100 24 49

14 al3 26 10 9.0 8.5 10 150 30 38 90 25 43

15 *12 24 10 9.0 8.5 10 69 29 38 77 25 40

16 13 20 alo 9.0 8.5 10 83 29 36 72 23 37

17 13 a20 10 9.0 a8.5 alo 70 28 36 77 22 33

18 12 a20 10 9.0 8.5 10 54 28 33 75 22 34

19 13 20 10 9.0 9.0 10 71 26 33 69 21 35

20 14 19 *10 a8.0 9.0 20 122 26 *33 63 21 35

21 al4 18 alo 9.0 9.0 50 128 28 36 59 20 35

22 13 18 10 9.0 9.0 100 *126 32 59 53 *19 38

23 12 16 alo 9.0 *3.0 17 121 32 193 51 19 41

24 13 als 10 9.0 a9.0 *130 118 29 163 48 19 42

25 18 ald lo 8.5 9.5 100 118 28 139 46 18 43

286 23 14 10 130 112 32 226 44 18 41

27 18 14 10 200 108 *30 299 *38 18 *40

28 al? 13 10 180 100 29 351 37 18 36

29 18 1z 10 *170 79 25 350 34 18 32

30 19 13 alo 120 76 25 324 34 18 32

31 22 |------- 10 100 |- ---~-- 25|------- 34 B

Total 468 655 324 283.5 244.4 1,665 2,930 1,083 2,645 3,452 710 1,185

Mean 15.1 21.8 10.5 9.15 8.73 53.7 . .9 .2 111 22.9 .

Ac-ft] 928 1,300 643 562 485 3,300 5,810 2,150 5,250 6,850 1,410 2,350

Calendar year 1956: Max 408 Min 4.7 Mean 26.7 Ac-ft 19,410

Water year 1956-57: Max 351 Min 8.4 Mean 42.9 Ac-ft 31,040

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for Sand Hill
River at Climax,

Note.--Stage-discharge relation affected by ice Nov. 15 to Apr. 5, Apr. 11-14.
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Sand Hill River at Climax, Minn,

Location.--Lat 47°36'10", long 96°47'40", in SELSEL sec, 29, T, 148 N., R. 48 W., near
center of span on upstream side of highway bridge, 1 mile southeast of Climax and
4 miles upstream from mouth.

Drainage area.--405 sq mi.

Records avallable.--March 1943 to September 1957 (winter records incomplete in most years),

Gage.--Chain gage read once daily. Datum of gage is 833.69 ft above mean sea level, ad-
Justment of 1912 (levels by Corps of Englneers).

Average discharge.--7 years (1947-49, 1952-57), 44.5 cfs (32,220 acre-ft per year),

Extremes ., --MaxImum discharge during year, 481 cfs June 29 (gage height, 7.06 ft, from
TToodmarks); minimum daily, 5.8 c¢fs Feb. 1-4; minimum gage height, 0.89 ft Oct. 2.

1943-57: Maximum discharge, 3,040 cfs Apr. 22, 1950 (gage height, 16,31 ft, from

floodmark); minimum not determined.

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

Revisfons (water years).--WSP 1388: 1943(M), 1944, 1947(M),

Discharge, in cubic feet per s2cond, water year October 1956 to September 1957

Day | Oct Nov, Dec. Jan, Feb, Mar. Apr, May June July Aug, Sept,
1 10 22 13 12| *5.8| 10| 120 110 23]  ad410 35 24
2 9.8 20 14 12 5.8 10 100 135 22 *387 33 66
3 11 21 15 *12 5.8 10 80 103 21 a360 34 152
4 11 22 13 11 5.8 10 90 78 21 a320 30 133
5 11 27 *12 10 6.0 10 80 82 20 az2go 29 74
[ 12 32 11 10 6.0 10 79 55 18 237 217 67
7 12 34 10 10 7.0 10 80 49 17 191 26 59
8 11 28 9 10 6.8 10 80 41 15 187 28 64
9 11 29 10 9 6.8 10 80 38 14 183 24 64
10 12 29 10 8 6.8 11 85 36 13 139 22 81
11 11 27 10 8 7.0 12 90 35 14 121 22 55
12 11 23 8 8 7.1 10 100 32 15 111 21 51
13 12 21 8 8 7.2 10 180 31 19 102 25 48
14 12 21 8 8 7.2 10 160 31 32 94 29 41
15 *12 19 8 8 7.8 10 150 31 67 78 286 38
16 12 15 7 9 7.9 10 140 28 61 73 24 35
17 11 16 7 9 7.8 10 120 27 44 71 21 34
18 12 17 8 9 8.2 10 120 24 37 71 21 34
19 11 16 9 10 8.2 15 140 23 33 68 20 37
20 12 18 10 10 8.8 30 160 24 39 62 19 35
21 12 18 10 10 8.6 60 192 28 *89 59 20 38
22 11 16 10 8 8.6 80 171 217 75 57 *18 40
23 11 16 10 7 8.6 80 *#156 26 239 53 19 39
24 13 16 10 £ 8.6 100 158 28 277 49 19 40
25 1s 15 1n [ 9.0 *120 134 27 284 45 20 41
26 20 186 11 6 9.2 140 127 28 a340 48 19 40
27 29 15 11 6 9.4 150 115 *27|  a3%0 %43 17 *10
28 71 14 12 6 N 140 104 24 435 41 17 39
29 21 14 12 6 *140 105 24 ai70 40 25 36
30 21 14 12 [ 140 115 23 a450 37 22 35
31 21 |- e-e--- 12 L 130 |~ ~-=-=-- 22(------- 37 23 - -
Totalf 421.8 611 321 264 211.0 1,508 3,610 1,273 3,554 4,044 733 1,560
Mean 13.8 20.4 10.4 8.5 7.54 48.6 120 41,1 118 130 23.6 52.0
Ac‘fﬂ 837 1,210 837 524 419 2,990 7,180 2,520 7,050 8,020 1,450 3,080
Calendar year 1956: Max 1,270 Min 5 Mean 48.3 Ac-ft 35,050
Water year 1956-57: Max 470 Min 5.8 Mean 49.6 Ac-ft 35,910

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for other
stations in the basin.

Note.~--Stage-discharge relation affected by ice Nov, 15 to Apr. 20.

Lower Red Lake near Red Lake, Minn.

Location.--Lat 47°57', long 95°17', in Nwi sec. 28, T. 152 N., R. 36 W., on left bank Jjust
upstream from dam at ouflet, 13 miles northwest of village of Red Lake,

Drainage area.--1,950 sq ml, approximately.

Records avallable.--June 1930 to November 1932 (published as Red Lake at Redby), May 1933
to September 1957 (published as Red Lake near Red Lake 1933-40); records on Upper Red
Lake published as Red Lake at Wasklsh, April 1930 to September 1933 all in reports of
Geologlcal Survey, October 1921 to September 1929 gage heights at Redby and on Upper
Red Lake at Waskish in files of Minnesota Department of Conservation (fragmentary).

Gage.--Water-stage recorder. Datum of gage is 1,169.00 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers). May 1933 to Sept. 6, 1934, staff gage at
same site and datum. Staff gages at Waskish and Redby at datum 69.00 ft lower.

Extremes.--Maximum gage height during year, 6.78 ft June 22 (affected by wind action);
minImum, 3.48 ft Nov. 17 (affected by wind actlon).

1930-57: Maximum gage height, 9.53 ft June 25, 1950; minimum recorded, 0.80 ft
Nov, 20, 1936.

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

wind and by selches.

Gage height, in feet, October 1956 to September 1957

Feb.
Mar.
Apr.
May

Note.--Daily mean gage heights are available,
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Red Lake River near Red Lake, Minn.

Location.--Lat 47°57', long 95°17', In NW% sec. 28, T. 152 N., R. 36 W., on left bank
downstream from dam at ouflet of Lower Red Lake and 13 miles nérthwest of
village of Red Lake.

Drainage area.--1,950 sq ml, approximately.

Records avallable.--May 1933 to September 1957.

Gage.--Water-stage recorder. Datum of gage 1s 1,167.00 Pt above mean sea level, adjust-
ment of 1912 (levels by Corps of Englneers). "Prior to Sept. 7, 1934, staff gage at
site 50 ft upstream at datum 2.00 ff higher. Sept. 7, 1934, £0 Nov. 26 1951, water-
stage recorder at present slte at datum 2.00 ft higher

Average discharge.--24 years, 418 cfs (302,600 acre-ft per year).

Extremes. --Maximum discharge during year, 1,870 cfs July 20-23; maxlmum gage helght,
7.25 £t July 22; minlmum discharge, 7.5 ofs May 7-8

1933 57:" Maximum discharge, 3,600 cfs June 25 1950 (gage height, 9.19 ft,
affected bg selches and backwater from aquatic vegetation% from rating curve
extended above 1,400 cfs; no flow at times.

Remarks.--Records good. Natural regulation by Lower Red Lake.

Revisions (water years).--WSP 1438: 1950(M).

Discharge, in cublc feet per second, water year October 1956 to September 1957

Day Oct, Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 134 216 245 208 148 280 19 13 18 316 1,280] 1,100
2 149 216 242 208 148 310 18 11 19 274 1,220 1,130
3 149 218 220 208 149 310 18 8.3 20 656 | 1,240| 1,140
4 144 218 175 208 149 310 14 7.9 20| 1,050| 1,230 886
5 146 224 185 207 150 310 13 7.7 26| 1,140 1,220 702
6 244 226 192 207 152 305 12 7.7 117| 1,180 1,210 554
7 257 244 200 206 154 305 12 7.5 154 | 1,240 1,200 417
8 268 239 203 204 158 305 12 7.5 1641 1,320| 1,190 294
9 *250 218 206 203 159 305 12 7.7 166 | 1,370| 1,200 200

10 247 213 208 203 159 308 12 7.7 179 | 1,500( 1,200 209

11 242 224 209 202 159 310 12 7.7 195( 1,550} 1,190| 1,030

12 244 231 209 201 159 310 12 7.9 198 1,600) 1,200| *1,120

13 247 216 209 201 159 310 1z 7.9 200 1,640] 1,220 1,240

14 255 216 209 200 160 310 11 7.9 226| 1,670| 1,210| 1,250

15 255 216 209 190 160 310 10 7.9 250| 1,670| 1,210{ 1,280

16 252 219 209 150 160 311 10 7.9 250 | 1,770| 1,200 1,290

17 #250 220 210 135] 160 312 10 8.3 247 ( *1,860 | 1,190 1,300

18 242 220 *210 135 160 313 *10 8.5 *268 1,860 1,190 1,330

19 234 221 210 *#135 160 *314 11 8.8 285 1,860 1,180 1,360

20 239 224 211 136 160 314 52 8.3 302 | 1,870 *1,160| 1,340

21 242 230 211 314 149 7.9 316 1,870| 1,160} 1,340

22 244 235 211 310 86 10 386| 1,870 1,150| 1,330

23 239 241 211 303 43 14 389| 1,870| 1,140| 1,330

24 195 248 211 285 36| *12 789 1,810| 1,140| 1,320

25 200 249 211 255 35 10 804 | 1,720 1,130 1,330

26 229 249 210 210 31 12 839 1,640| 1,120| 1,350

27 216 249 210 160 25 13 836| 1,560 1,110| 1,380

28 205 249 210 *61 19 14 767 ] 1,490] 1,100 1,360

29 211 248 210 32 17 15 578 1,440| T,100| 1,360

30 221 *246 210 25 14 15 439 1,380 1,100 1,360

31 221 |- -----~ 209 20|-=-"---1 11 |------- 1,330 | 1,100 |~------

Total| 6, 371 6,883 6,485 8,137 747 307.0| 9,447 45,386 36,510 32,812

Mean 222 229 209 262 24,9 9.9 315| 1,464| 1,178| 1,094

Ae-ft| 13,830( 13,650| 12,860 10,450 8,810 16,140| 1,480 609 18,740 90,020 72,420| 65,080

Calendar year 1956: Max 268 Min 116 Mean 172 Ac-ft 124,500

Water year 1856-57: Max 1,870 Min 7.5 Mean 447 Ac-ft 323,900

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16-19, Nov. 21 to Mar, 27,
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Red Lake River at High Landing, near Goodridge, Minn.

Location.--Lat 48°03', long 95°48', on line between secs. 28 and 29, T. 153 N., R. 40 W.,
on Ieft bank at upstream side of highway bridge at High landing, 7 miles south of
Goodridge and 33 miles upstream from Thief River.

Drainage area.--2,300 sq mi, approximately.

Records available."--September 1929 to September 1957. Prior to October 1930, published
s "at Kratka.

Gage‘--Water-sta%e recorder. Datum of gage 1s 1,141.57 ft above mean sea level, adjust-

ment of 1912 {levels by Corps of Engineers). Prior to Oct. 1, 1930, staff gage at
site about 10 miles downstream at different datum. Oct. 1, 1930, to Sept. 30, 1932,
staff gage at datum 5.00 ft higher and Oct. 1, 1932, to Dec. 8, 1938, staff gage at
datum 4.00 ft higher at site 50 ft downstream. Dec. 9, 1938, to Sept. 30, 194%,
water-stage recorder at present site at datum 4.00 ft higher.

Average discharge.--28 years, 427 cfs (309,100 acre-ft per year).
Extremes.--Maximum discharge during year, 1,960 cfs June 28 {gage height, 9.91 ft);
minimum daily, 16 cfs Apr. 14 (gage heigﬁt, 0.55 ft). ’
1929-57: Maximum discharge, 3,720 cfs May 11, 1950 {gage helght, 13.42 ft); no
flow during infrequent periods in 1931-34, 1936-37.
Remarks .--Records good except those for periods of lce effect or no gage-height record,
¢h are fair, Natural regulation by Lower Red Lake.

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day| Oct. Nov. Dec. Jan, Feb, Mar. Apr, May June July Aug, Sept.
1 138 252 230 220 145 150  *120 292 56| 1,220| 1,260 1,230
2 134 244 230 220 145 165 110 266 46 970| 1,240| 1,450
3 137 247 230 220 145 190 100 244 47 816 | 1,210 1,610
4 137 251 210 220 150 200 95 220 50 856 | 1,190 , 500
s 140 294 200 220 150 200 a8s 185 56 960 1,190 1,340
[ 156 300 200 220 150 200 a70 154 108 1,030| 1,180| 1,104
7 229 270 195 220 150 210 a55 125 290 | 1,080] 1,180 853
8 254 266 195 220 150 210 a45 112 345| *1,100| 1,170 645
9 262 268 190 220 150 220 a30 100 345 1,090| 1,180 46!
10 270 263 190 220 150 220 a30 100 345| 1,090| 1,150 343
11 272 257 190 220 150 220 a24 79 345| 1,100| 1,150| *404
12 269 244 195 220 150 230 a20 64 346, 1,130| 1,170 694
13 270 258 195 220 150 230 als 58 343 1,170 1,200 876
14 269 248 195 220 150 230 16 63 361/ 1,200§ 1,220| 1,000
15 266 258 195 220 150 230 al8 49 371( 1,200 1,230| 1,090
16 268 240 190 220 150 230 a25 42 384 | ¥1,200{ 1,200| 1,120
17 *263 230 190 170 145 240 49 44 373| 1,220{ 1,190| 1,170
18 269 250 190|  *150 145 *240 143 37 #3731 1,290| 1,180 1,210
19 272 240 200 140 145 250 187 32 398| 1,360| *1,160| 1,280
20 257 230 210 140 *140 260 851 30 499| 1,420 1,150 1,330
21 251 230 %220 145 140 270| 1,540 39 560| 1,480( 1,150| 1,330
22 254 220 220 145 140 300 s *53 694 1,520( 1,150| 1,340
23 252 z20 220 145 140 340| 1,050 79| 1,400| 1,550( 1,150| 1,330
24 272 220 220 145 140 320| *856 76| 1,550{ 1,560| 1,160| 1,330
25 269 220 220 145 140 300 715 77| 1,590| 1,600]| 1,160 1,340
26 245 220 220 270 588 76 | *1,800| 1,590| 1,160 1,350
27 247 230 220 240 493 78| 1,800| 1,530| 1,160| 1,360
28 254 230 220 220 420 76| 1,930| 1,470| 1,160| 1,370
29 24 230 220 180 368 71| T1,810| 1,400| 1,160| 1,370
30 258 *230 220 150 324 62| 1,520! 1,320| 1,160| 1,370
31 260]- ~=---- 220 U 140(------- 56 |-==m--- 1,290 1,210 |-------
Totall 7,337 7,360 6,440 5,715| 4,095| 7,055 9,767| 3,046| 20,135| 38,812 36,570| 34,215
Mean 237 245 208 184 146 228 326 98.2 671 1,252{ 1,180| 1,140
Ac-ft| 14,550| 14,600| 12,770| 11,340| 8,120| 13,990| 19,370| 6,040| 39,940| 76,980| 72,540| 67,860
Calendar year 1956: Max 1,290 Min 134 Mean 234 Ac-ft 169,800
Water year 1956-57: Max 1,930 Min 16 Mean 495 Ac-ft 358,100

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for station
at Red Lake,

Note.--Stage-dlscharge relation affected by ice Nov. 16 to Apr. 4. Discharge computed from once-
dally gage readings Apr. 14, 17-19, May 6 to June 7. '
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Thief River near Thief River Falls, Mimnn.

Location.--Lat 48°11', long 96°10', in sec. 3, T. 154 N., R. 43 W., on right bank a quar-
Ter of a mile upstream from highway bridge, 5 miles north of city of Thief River Falls,
g t;iles upstream from mouth, and 9 miles downstream from Mud Lake National Wild Life
efuge .

Dralnage area.--959 sq mi.

Records avallable.--July 1909 to September 1917, April 1920 to September 1921, October 1922
tTo September 1924, October 1928 to September 1957.

Gage .--Water-stage recorder and control of grouted boulders. Datum of gage 1s 1,112.33 ft
above mean sea level, datum of 1929 (levels by Minnesota Highway Department). Prior to
May 4, 1939, staff or chaln gage at same site and datum.

Average discharge.--39 years (1909-17, 1922-24, 1928-57), 120 cfs (86,880 acre-ft per
year].

Extremes.--Maximum discharge during year, 1,630 cfs Sept. 3 (gage helght, 9.97 ft); no
oW Jan, 31 to Mar. 17.
1909-17, 1920-21, 1922-24, 1928-57: Maximum discharge, 5,610 cfs May 13, 1950 (gage
height, 17.38 ft); no flow in fall and winter of several years.
Flood in July 1919 reached a stage of 16,3 ft, according to floodmarks established
by observer (discharge, 5,040 cfs).

Remarks.--Records good except those for perlods of no gage-helght record, which are fair,
or those for perlods of lce effect, which are poor. Some regulation by Thief Lake
(usable capaclty, 8,450 acre-ft).

Revislons.--WSP 925: Dralnage area.

Rating table, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

3.7 0 4.8 9.5
3.8 W1 4.7 17
4.0 .2 4.8 29
4.2 .8 5.0 61
4.3 1.2 6,0 324
4,4 2.9 8.0 940
4.5 5.6 10.0 1,840
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day | Oct. Nov. Dec. Jan. Feb. Mar, Apr, May June July Aug, Sept.
1 254 54 257 3.5 Qo 400 972 a440 1,050 432 17
2 170 54 212 3.0 3 *350 944 432 891 | 422 310
3 90 54 #1398 3.0 [o] 400 905 429 832 412 1,460
4 73 56 320 2.5 V) 435 858 429 732 | 406 1,590
5 71 156 500 2.5 0 392 822 424 701| 400 1,410
6 67 260 450 2.0 V) 360 790 341 670 394 1,290
7 61 279 450 2,0 0 338 748 318 723 | 352 771
8 58 268 400 2,0 V] a320 710 313 816 156 657
9 54 257 380 1.5 V) a320 673 229 739 137 615
10 52 243 350 1.5 V) a320 648 86 670 88 585
11 49 237 300 1.2 0 a3l0 630 77 615 75 *#555
12 45 232 280 1.0 V) a310 603 73 609 77 837
13 44 223 280 .8 o] a310 585 71 710 134 516
14 41 218 240 N o a300 567 LH 800 153 504
15 41 156 58 .4 V] a300 555 178 777 137 492
16 *41 220 10 2 0 a300 528 212 %691} 122 489
17 41 250 7 .1 V] *296 510 206 636 99 489
18 41 280 6 o1 .1 299 498 *257 612 83 498
19 41 280 S5 *.1 *.1 338 483 276 594 | *73 582
20 41 274 5 4 1.0 558 462 369 573 71 618
21 41 265 *35 W1 (*) 3.0 1,090 465 519 549 65 603
22 41 260 5 W1 50 1,090 480 525 525 81 588
23 41 260 5 .1 150 1,190 *513 588 510 67 567
24 41 270 4 1 *500 *1,260 513 627 495 61 564
25 44 296 T .1 600 1,230 495 600 489 S6 558
26 45 282 4 W1 650 1,130 483 1,230 492 52 537
27 45 279 4 W1 750 1,100 486 | *1,460 486 25 522
28 45 274 4 .1 700 1,070 489 1,520 477 12 507
29 44 274 4 W1 700 1,030 477 1,410 465 8.7 495
30 S1 276 4 .1 - 650 1,010 462 1,220 456 8.3 489
31 54 4 0 - --| 500 |------ a450 |- ----- 441 -3
Totall 1,867 6,787( 4,735 29.1 015,254.2 | 18,156 | 18,804 | 14,951 | 19,826 |4,649.3 | 19,415
Mean 60.2 226 153 0,94 o] 169 605 607 498 640 150 647
Ac-fff 3,700 13,460| 9,390 58 0| 10,420 | 36,010 | 37,300 | 29,650 | 39,320 | 9,220 | 38,510
Calendar year 1956: Max 1,800 Min O Mean 294 Ae-ft 213,600
Water year 1956-57: Max 1,590 Min O Mean 314 Ac~ft 227,000

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

a No gage-height record; discharge estimated on basis of weather records and records for nearby
stations.

Note,--Stage-discharge relation affected by ice Nov. 16-19, 22-24, Dec. 4 to Apr. 3,
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Clearwater Rilver at Plummer, Minn,

Location.--Lat 47°55', long 96°03', in SELSWL sec. 4, T. 151 N., R. 42 W., on right bank
200 Tt downstream from Soc Line Rallroad bridge, 300 ft downstream from bridge on U. S.
gi%kl\wa{ 59, 0.9 mlle northwest of railroad depot in Plummer, and 8 miles upstream from

River,

Drainage area,--512 sq mi.
Records avallable.--Aprill 1939 to September 1957.

Gage.--Water-stage recorder. Datum of gage 1s 1,099.12 ft above mean sea level, adJust-
ment of 1912 (levels by Corps of Engineers). Prior to Nov, 10, 1939, staff gage at
site 100 ft upstream at same datum.

Average discharge.--18 years, 179 cfs (129,600 acre-ft per year).

Extremes,--Maximum discharge during year, 3,570 cfs June 27 (gage height, 11,84 ft); min-
Tmum dally, 34 cfs Dec., 6, Jan. 3.
1939-57: Maximum discharge, 3,630 cfs May 6, 1950 (gage height, 11.33 ft); maximum
gage helght, that of June 27, 1957; minimum discharge, 7.9 cfs July 8, 1940.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. Slight regulation by Clearwater Lake.

Rating table, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used June 15 to July 11, Sept. 3-5)

2.5 33 7.0 1,080
3.0 89 9.0 1,930
3.5 169 11.2 3,510
4.0 271
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 40 74 40 40 38 40 *290 710 115| 1,670 68 84
2 39 75 42 36 3B 40 340 599 104 T,390 3 184
3 39 74 44 34 38 38 260 499 102 1,150 56 413
4 38 74 1 36 38 38 240 416 102 960 55 323
5 0 118 42 38 38 38 200 352 99 792 51 234
6 39 175 34 38 38 38 180 304 99 643 46 182
7 40 173 6 38 38 38 150 271 93 534 46 148
8 40 156 38 38 38 38 160 249 89 *434 45 123
9 38 142 40 38 38 38 140 232 s8 362 44 108
10 40 129 40 38 38 38 150 214 hsvy 298 42 103
11 38 123 40 36 38 38 80 196 196 251 42 96
12 40 118 40 36 40 38 120 177 198 220 43 88
13 40 115 40 36 40 38 160 160 186 214 51 81
14 40 109 40 36 40 38 150 142 253 196 52 76
15 41 96 40 36 40 38 139 131 528 169 57 77
16 *41 92 40 36 40 38 126 126 577 *151 57 75
17 41 88 *40 36 42 38 *153 121 474 141 49 74
18 41 90 40 36 44 *38 175 115 424 144 48 72
19 42 85 40 *38 46 48 398 109 403 136 *44 89
20 42 80 40 36 *35 50 923 103 *408 124 43 155
21 42 70 40 38 46 80| 1,980 103 472 121 42 173
22 42 65 40 38 46 *200| 2,420 *108 504 115 42 169
23 42 45 40 38 44 340| *Z,330 128| 1,010 106 43 155
24 45 50 40 38 42 320| 2,140 131 2,520 108 50 146
25 45 55 40 38 40 280| 1,830 129] 3,110 108 48 134
26 48 55 38 220| 1,550 423) *3,320 96 40 128
27 49 50 40 280 1,320 139 3,470 93 42 126
28 55 45 40 *260( 1,150 142 *3, 89 42 121
29 56 *43 40 230 999 139 2,900 81 39 114
30 65 42 40 240 853 128 2,190 75 7 112
31 881- -~ 40 230 |- ~------ 120 |------- 1 57f-------
Totall 1,356| 2,706| 1,238 1,152 1,134 3,464| 21,126| 6,614| 27,498 11,042| 1,487| 4,163
Mean| 43.7 90.2 39.9 37.2 40.5 I12 704 213 917 356 48, 139
Ac-ft| 2,690| 5,370| 2,460 2,280| 2,250 6,870| 41,900| 13,120| 54,540 21,900| 2,950| 8,260

Calendar year 1956: Max 1,825 Min 34 Mean 126 Ac-ft 91,460
Water yedr 1956-57: Max 3,470 Min 34 Mean 227 Ac-ft 164,600

Peak discharge (base, 500 cfs).--Apr. 21 (11:30 p.m,) 2,550 ¢fs (10.05 ft); June 16 (1 a.m.)
621 cfs (5.57 ft); June 27 (9:15 a.m.) 3,570 cfs (11.84 ft).

* Discharge measurement made on this day.

Note.--Stage-discharge relatlon affected by ice Nov, 16 to Apr. 14 (no gage-height record Jan. 24
to Feb. 19, Feb. 22 to Mar. 17; discharge estimated on basis of weather records and records for
station at Red lake Falls).
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Clearwater River at Red Lake Falls, Minn,

Location.--Lat 47°53'15", long 96°16'25", in NWINEL sec. 22, T, 151 N., R. 44 W., on left
bank 40 ft downstream from Great Northern Railroad bridge in Red Lake Falls, 1.4 miles
upstream from mouth, and 3 miles downstream from Badger Creek.

Drainage area.--1,370 sq ml, approximately.
Records avallable,--June 1809 to September 1917, November 1934 to September 1357.

Gage.--Water-stage recorder. Datum of gage is 949,49 ft above mean sea level, adjustment
of 1912 (levels by Corps of Engineers). Prior to Sept. 12, 1911, staff gage at site
half a mile upstream and Sept. 12, 1911, to Sept. 30, 1917, stafl gage at site 40 ft
upstream at different datum,

Average discharge,--30 years (1909-17, 1935-57), 294 cfs {212,800 acre-ft per year).

Extremes.--Maximum discharge during year, 6,840 cfs June 28 (gage height, 9.98 ft); mini-
mum daily, 39 cfs Feb, 18-23,
1909-17, 1934-57: Maximum discharge, 9,310 cfs May 6, 1950 (gage height, 11,28 ft);
maximum gage height observed, 17.5 ft Apr. 5, 1913, site and datum then in use (back-
water from ice); no flow Sept. 15, 1936, Sept. 14, 1939, Aug. 19-22, 1940.

Remarks.-~Records good except those for period of ice effect, which are poor. Some
urnal fluctuation at low flow caused by mlll 600-ft upstream. Slight regulation by
Clearwater Lake and several smaller lakes.

Revisions (water years).--WSP 355: 1911-12, WSP 1438: 1910-11, 1917(M).

Rating table, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Apr. 20 to May 1, June 16 to July 19

Sept. 3-9)
1.8 38 4.0 945
2.1 90 5.0 1,840
2.5 200 8.0 4,760
3.0 405 10.0 7,390
Discharge, ln cublc feet per second, water year October 1956 to September 1957
Day | Oct. Nov. Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 49 87 62 50 40 42 g738 1,330 194 4,420 154 128
2 50 113 ) 138 40 iz g783| 7I,150 181| ¥3,5380 T45 154
3 50 118 80 48 40 42 2672 1,000 171 3,020 126 635
4 49 116 56 46 40 42 £640 831 165 2,530 111 993
5 49 159 54 46 40 42 630 783 165 2, lZO 104 1,020
8 47 294 54 46 40 42 565 688 168 1,850 95 963
7 49 354 52 46 40 42 470 815 162 1,850 86 789
8 47 336 50 46 40 42 445 555 148 1,450 86 825
9 47 289 50 44 40 42 386 505 145 1,240 86 465
10 49 248 85 44 40 42 358 470 136 1,100 84 332
11 49 224 60 44 40 43 289 430 185 969 78 265
12 49 204 80 44 40 43 410 386 285 855 74 228
13 49 194 60 42 40 43 308 345 285 754 88 194
14 49 181 62 42 40 43 302 306 367 882 95 168
15 49 165 62 42 40 43 294 277 726 590 97 1586
16 *50 120 62 42 40 43 Z85 258 939 430 102 145
17 53 85 *62 40 40 43 *277 243 *873 435 99 136
18 55 110 62 *2 39 *43 327 224 777 400 88 139
19 56 130 80 40 I3 46 510 210 726 382 84 142
20 56 120 80 40 *39 80 1,430 200 666 345 78 178
21 56 110 80 40 39 200 2,450 194 694 318 *72 318
22 56 100 58 40 39 £400 3,570 200 765 283 70 336
23 56 90 58 40 39 g600 | *3,700 207 1,810 269 67 332
24 56 80 58 40 40 g850 > 691 *232 3,200 250 87 314
25 60 70 58 40 40| *gBI3| 3,520 250| 4,240 *254 67 285
26 70 75 56 g748 3,060 246 | *5,040 232 68 269
27 68 75 56 2694 2,540 228 5,930 218 63 243
28 67 70 56 8668 2,110 239 6,570 207 62 224
29 72 *85 54 g635] 1,820 239 | *8, 190 33 207
30 84 62 54 g580 1,570 228 5,470 178 85 184
31 92l---~--- 52 g801 (~------ 204 \------- 158 106 |- -~----
Total| 1,738 4,452 1,783 7,857| 38,127| 13,333 | 47,523 31,476 2,729 | 10,605
Mean 56,1 148 57.5 42,8 39.9 253 1,271 430 1,584 1,015 88.0 354
Ac-ft| 3,450 8,830 3,540 2,620 2,210| 15,580 | 75,620 26,450 94,260 | 62,430 5,410 | 21,030
Calendar year 1956: Max 5,180 Min 43 Mean 254 Ac-ft 184,300
Water year 1956-57: Max 6,570 Min 33 Mean 444 Ac-ft 321,400

* Discharge measurement made on this day.
g Computed from graph based on staff-gage readings two or three times daily.
Note.-~Stage-dlscharge relation affected by 1ce Nov. 16 to Mar. 24.
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Red Lake River at Crookston, Minn.

Location.--Lat 47°46'32", long 96°36'33", in SWiSWi sec. 30, T. 150 N., R, 46 W., on right
bank at downstream slde of highway bridge in Crookston, 0.3 mile downstream from Inter-
state Power Co.'s dam and 0.6 mile downstream from bridge on State Highway 81.

Drainage area.--5,280 sq ml, approximately.

Records available.--May 1901 to September 1957.

Gage.--Water-stage recorder. Datum of gage 1s 832.72 ft above mean sea level, datum of
929. May 18, 1901, to June 30, 1909, chain gage at bridge 300 ft upstream at same
datum. July 1, 1909, to Sept. 25, 1911, chain gage, Sept. 26, 1911, to Sept. 30, 1919,
wageggitage recorder, and Oct. 1, 1919, to Sept. 30, 1930, chain gage, at present site
an um.

Average discharge.--56 years, 1,013 cfs (733,400 acre-ft per year).
Extremes.--Maximum discharge during year, 11,800 cfs June 29 (gage helght, 18.10 ft); min-
imum daily, 78 cfs Feb. 21-23.
1901-57: Maximum discharge, 27,400 cfs May 7, 1950 (gage height, 25.70 ft); mini-
mum, 2.0 cfs Dec. 14, 15, 16, 1936.

Remarks.--Records good except those for perlods of ice effect, which are fair. Diurnal
fluctuation caused by powerplants upstream.

Revisions (water years).--WSP 1115: 1906, 1915-16, 1919-20, 1922, 1925, 1927, 1929,

Rating table, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
{Shifting-control method used Apr. 5-26

3.0 163 7.0 2,200
3.2 231 10.0 4,300
3.5 338 14.0 7,680
4,0 540 18,0 11,700
5.0 1,000
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day oct. Nov. Dec. Jan. Feb. Mar., Apr. May June July Aug. Sept.
1 683 406 450 270 208 87 1,530| 3,190 720 9,490| 1,920 1,320
2 708 443 485 260 205 90| 1,530| 2,820 670| ¥7,470| 1,860 1,550
3 422 447 490 250 200 80| 1,700| 2,610 688 6,010 1,800 2,570
4 380 443 135 242 *205 91| 1,620| 2,310 670| 4,980| 1,720 4,210
S 277 418 450 240 180 97 1,580 2,110 638| 4,380 1,680 4,510
8 271 81z 450 235 160 104! 1,430 1,920 656| 3,960 1,650 4,100
7 259 1,e20 375 240 154 110 1,160 1,720 602| 3,820 1,620 #3,400
8 256] 1,230 360 242 150 1lis8{ 1,030| 1,580 468 3,650 1,590]| 2,670
9 242 Tf'o'é'b' 390 250 140 124 949| 1,470 536| 3,590| 1,350( 2,130
10 314 992 420 242 128 126 8g8| 1,280 729| 3,300| 1,290( 1,690
11 326 907 440 240 115 130 790 1,240 558| 3,260| 1,270 1,380
12 329 869 455 240 104 132 606 1,180 506 2,840| 1,200| 1,210
13 360 808 440 245 96 144 #5931 1,100 489| 2,680 1,300| 1,180
14 342 775 420 248 93 155 851 1,040 729| 2,800 1,430| 1,410
15 *316 766 440 250 93 170 743 945/ 1,060 2,820 1,450| 1,550
16 348 368 400 250 91 185 670 912 1,380 2,700 1,380 1,860
17 338 358 350 250 S0 194 715 888 1,650 2,560 1,360 1,680
18 3z4 448 310 258 83 202 743 836] 1,610 2,420 1,320 1,743
19 330 66! 280 240 88 24 879 771| 1,520| 2,350| 1,270| 1,910
20 333 560 *310 220 80 285 1,480 771] 1,470 2,400f 1,210| 1,930
2 341 455 275 215 78 a68| 3,710 748| #1,530| 2,440 | %1,210| 2,240
22 33 353 270 200 78 945 | #6,640 7718| 2,020| 2,410| 1,180 2,280
23 362 *356 272 200 *78| *#1,530 7,170 743! 2,510| 2,450| 1,180| 2,310
24 305 387 266 200 78| 2,120| ©.850| #766| 4,430| 2,400| 1,190| 2,280
25 356 450 270 200 81| %*2,250 6,530 841 6,200 *2,450| 1,180| 2,200
25 391 505 248 208 83| 2,140| 5,940 865| 7,140| 2,470| 1,200| 2,180
27 402 430 248 205 83| 1,740| *5,080 836| *9,140| 2,420| 1,140 *2,110
28 364 490 256 209 85! 1,750 4,400 7%0| 10,700 2,400| 1,170 2,100
29 364 440 248 210 - *1,770 3,940 832 (#11,700| 2,300{ 1,120| 2,080
30 394 415 238 202 |--- 1,550 | 3,540 804 11,200| 2,120; 1,180| 2,050
31 398[------- 270 205{-------| 1,610(------- 752 |------- 1,990 1,180 |-------
Totall 11,171] 18,351| 11,011| 7,163| 3,315| 20,747 75,287 39,445| 83,919 (103,330 42,610 | 65,643
Mean 360 612 355 231 118 669| 2,510( 1,272( 2,797 3,333 1,374 2,188
Ac-ft| 22,160( 36,400| 21,840 14,210 6,580( 41,150(149,300| 78,240 {166,500 205,000 | 84,520 [130,200
Calendar year 1956: Max 12,400 Min 195 Mean 933 Ac-ft 677,200
Water year 1956-57: Max 11,700 Min 78 Mean 1,321 Ac-ft 956,100

* Discharge measurement made on this day.
Note.-égtage—discharge relation affected by ice Nov., 19-21, Nov 25 to Dec. 21, Dec. 23, 25, Jan., 1
to Mar. .
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Red River of the North at Grand Forks, N, Dak.

Location.--Lat 47°56'26", long 97°02'47", in SEINEL sec. 33, T. 152 N., R. 50 W., on left
ank 500 ft downstream from dam at Riverside Park, in Grand Forks, 2 miles downstream
from Red Lake River, and at mile 296.0.

Dra%na ¢ area,--30,100 sq mi, approximately {includes 3,940 sq mi in closed Devils Lake
as§n5.

Records available.--Ma¥ 1901 to September 1957 in reports of Geological Survey. April
1882 to November 1912 in report of Minnesota State Drainage Commission.

Gage.--Water-stage recorder. Datum of gage 1s 778.35 ft above mean sea level, datum of
929. 1882-92, gages near Northern Pacific Railway bridge 1% miles upstream (history
not available, datum apparently the same as following gage). 1892 to Oct. 15, 1926,
staff and chain %ages on Northern Pacific Railway bridge, at datum about 5% ft higher,
but published referred to datum only a half a foot higher than present datum. Oct. 16,
1926, to Nov. 2, 1933, staff gages near present site, at datum 5 £t higher than present
datum but published at present datum.

Average discharge.=--75 years (1882-1957), 2,316 cfs (1,676,000 acre-ft per year).

Extremes.--Maximum discharge during year, 14,700 cfs Jul{ 2 (gage height, 24.67 ft); mini-
mum, 340 cfs Feb. 25; minimum gage height, 2.76 £t Oct. 11.
1882-1957: Meximum discharge, abouf 80,000 e¢fs Apr. 10, 1897 (%age height, 50.2 ft,
site and datum then in use), from rating curve extended above 54,000 cfs; minimum,
2.4 cfs Feb., 3-5, 12, 14, 16-19, 1937 (caused by unusual regulation during repair of
dam at Grand Forks).

Remarks .--Records good except those for periods of ice effect, which are fair. Flow regu-
ated by many lakes and reservoirs on tributaries. Records of chemical analyses and
water temperatures for the water year 1957 are given in WSP 1521.

Revisions !water %earsg."WSP 855: 1936(M). WSP 1115; 1942. WSP 1175: 1897(M).
B B 4-15, 1917-19, 1921-22, 1927, 1950.

Rating tables, water year 1956-57, except periods of lce effect (gage helght, in
feet, and discharge, in cublc feet per second)
(Shifting-control method used Oct, 1, Oct. 30 to Nov, 6, July 17 to Sept. 4;
Joop curves used Apr. 23-30, June 25 to July 6, Sept. 5-11)

Oct. 1 to Nov. 6 Nov. 7 to Sept. 30
2.8 365 3.3 380 8.0 2,940
3.5 575 4.0 610 12.0 4,590
4.5 935 6.0 1,400 16.0 7,040
Discharge, in cublc feet per second, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 *813 530 606 440 *420 400 5,300 6,360 2,730|*14,400 3,460 2,200
2 799 554 536 450 420 *400| *5,020| *5,630 2,640 14,500 3,350 2,530
3 778 586 *666 450 430] 4lo| 4,400} 5,l00| 2,510/ 13,200, 3,230 3,140
4 694 620 708 460 440| 440 4,050 4,750 2,380 11,000 3,120 5,490
5 539 856 782 440 440 480 3,660 4,440 2,280 8,000 3,030 7,750
] 476 684 722 430 450 430/ *3,150 4,180 2,160 *7,750 2,920| *8,750
7 416 796 652 420 450 510 2,840 3,940 2,060 6,830 2,790 7,980
8 380 1,170 578 440 450 560f 2,420{ 3,740{ 1,970 6,310 2,730 6,600
9 377 1,440 592 460 460 610 2,160 3,430 1,840 *5,870 2,860 *5,500
10 374 1,430 586 450 460 620 2,010 3,200 1,750 5,580 2,510 4,780
11 368| 1,290 578 420 460 éso| 1,9lo| 2,960 1,800| 5,240 2,360| 4,230
12 410| 1,200 540 440 460 690/ 1,660 2,800 1,800f 4,920 2,300{ *3,810
13 437 1,120 510 440 460 720| *1,540 2,700 1,700 4,590 2,350 3,550
14 437 1,080 480 430 450! 750; 1,330 2,570} 1,720 4,330 2,270 3,390
15 461 1,030 480 430 450! 830 1,410 2,460 1,860 4,220 2,360 3,420
16 455 816 500 410, 450 830 1,520 2,360 2,160 4,180{ 2,400; 3,470
17 443 617 500 400 450 800 1,470 2,280 2,520 4,220 2,380 3,470
18 458 505 500 390 440 820 1,440 2,260 2,820 4,030 2,360 3,430
19 437 530 470 380, 430! 820| 1,500 2,210{ 2,900 3,850 2,320 3,390
20 422 617 440 390 430 880 1,620 2,160 2,880 3,760 2,270 3,360
21 434 *704 398 850! 2,120 2,160f 2,930 3,700 2,220| 3,420
22 422 684 398 1,020 4,360 2,190 3,010 3,670 2,180 3,660
23 455 505 395 *1,280| *8,050 2,170 3,400 3,640 2,160 3,840
24 470 484 407 2,000 9,820 2,1%20( 4,900 3,610 2,160 3,980
25 458 536 418 3,000| 10,500| 2,240| *8,600] 3,570 2,160 4,000
26 482 558 425 3,800|*10,800 2,300{ 10,500 3,610 2,160 3,930
27 500 680 *422 *4,400] 3,780
28 530 740 413 4,500 3,920
29 *530 743 401 4,650 3,860
30 536 690 410 *4,750 35,730
31 545{ - -~=-=--- 407 4,950 *3,580
Total] 15,336| 23,595| 15,981| 12,900| 12,010| 48,120/132,490| 95,600|127,520]|178,550| 76,600/127,980
Mean 495 786 516 416 429 1,852 4,416 3,084 4,251 5,760 2,471 4,266
Ac-ft| 30,420| 46,800 31,700| 25,580 23,820/ 95,440|262,800|189,600[252,900|354,100(151,800{253,800
Calendar year 1956: Max 21,200 Min 368 Mean 1,853 Ac-ft 1,418,000
Water year 1956-57: Max 14,500 Min 350 Mean 2,374 Ac-ft 1,719,000

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. 12-19, Jan. 1 to Apr. 1.
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Turtle River at Manvel, N. Dak.

Location.--Lat 48°05', long 97°11', in SE} sec. 10, T. 153 N., R. 51 W., on downstream
side of bridge on State Highway 33, 0.3 mile west of Manvel and 10 miles upstream from

mouth.

Drainage area.--602 sq mi.
Records available.--October 1945 to September 1957.

Gage.--Chaln gage read once dally, oftener during floods. Datum of gage 1s 799.28 ft

above mean sea level, datum of 1929.

Average discharge.~—12 ears, 55.2 cfs (39,960 acre-ft per year); median of yearly mean
scharges,

efs (81,700 acre-ft per year).

Extremes.--Maximum discharge during year, 900 cfs Sept. 5 (gage height, 13.15 ft}; no

Tow Aug. 6-12.

1945-57: Maximum discharge, 28,000 cfs Apr. 19, 1950 (gage height, 21.5 ft, from
floodmarks), from rating curve extended above 4,300 cfs on basis of contracted-opening

determination of peak flow; no flow in fall or winter of some years.
Remarks .--Records falr.

Revisions (water years).--WSP 1438: 1947(M), 1948.

Rating table, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Oct. 1 to Nov. 15, Apr. 6-22,

May 24 to June 26, Sept. 2-22)

2.0 o] 4.0 50
2,1 .2 6.0 144
2.2 .6 8.0 286
2.3 1.4 10.0 480
2,5 3.6 12.0 710
2.7 7.1 14.0 1,000
3.0 15

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 0.5 5.2 5 3.5 1.5 0.6 85 *18 11 8.6 0.2 15
2 .5 5.7 5 3.5 1.4 .6 80 18 8.4 5.5 .2 220
3 .7 5.7 5 3.5 1.2 .6 73 17 10 5.2 3 *644
4 *.6 5.8 4.5 3.5 1.0 .6 70 16 7.8 4.1 .2 850
5 .4 7.6 4 3.5 .8 .6 66 18 1.6 3.8 *.1 891
6 4 16 4 3.5 .6 .6 83 19 8.6 3.4 o 872
7 .4 28 4 3.5 4 .6 61 20 9.6 2,4 0 *759
8 .4 *26 4 3.5 3 .6 *60 19 8.6 1.8 o] 600
9 .5 21 4 3.5 .3 .6 34 19 1 *2.2 o] *417
10 23 20 *3.7 *3.2 .3 .6 32 23 13 1.4 o] 237
11 4 15 3.6 3.0 .4 .6 32 22 13 1.4 (o] 134
12 .4 10 3.5 3.0 .4 *.6 40 20 14 1.2 0 97
13 .4 8.1 3.5 3.0 .5 .6 27 17 15 1.4 7.5 75
14 <5 7.6 3.5 3.0 .5 .7 34 15 15 .9 14 60
15 .5 4.7 3 3.0 .5 .8 30 14 *17 .6 33 50
16 .6 4.5 3 3.0 .6 .9 30 12 22 .3 48 42
17 .6 4.5 3 3.0 *.6 1.0 28 12 24 .9 37 35
18 .7 4.5 3 3.0 .6 1.1 29 10 27 1.4 23 34
19 .6 4.5 3 3.0 .6 1.3 29 10 25 1.2 19 36
20 .5 4 3 3.0 .6 1.8 30 8.6 24 1.0 15 42
21 .7 4 3 2.5 .6 S 31 11 18 .9 5.3 52
22 .9 4 3 2.5 .6 30 35 12 17 .7 3.1 58
23 .6 4 3 2.5 .6 90 32 13 13 .3 2.7 54
24 .8 4 3.5 2.5 .6 *¥170 29 16 11 =1 2.0 45
25 .9 4.5 3.5 2.5 .6 250 31 18 12 .3 ‘1.3 34
26 1.8 4.5 3.5 2.5 .6| *220 29 21 4 1.1 28
27 z.3 4.5 3.5 2.5 .8] *170 28 18 .3 .9 22
28 2.8 4.5 3.5 2.0 .6 140 27 20 .2 1.0 21
29 2.3 4,5 3.5 2.0 b 17 .2 1.1 18
30 2.8 5 3.5 2.0 - 16 .4 1.4 17
31 3.9 3.5 1.5 13 .2 1,5 |--=-=--
Totalj 29.7 251.9( 1l2.2 89.7 502.6 415.7 50.7 218.9 6,459
Mean 0.96 8.40 3.62 2.89 16.2 13.9 1.64 7.06 21s
Ac-ft 59 500 223 178 997 825 101 434 | 12,810
Calendar year 1956: Max 1,450 Min 0,2 Mean 37,6 Ac-ft 27,320
Water year 1956-57: Max 891 Min © Mean 23,5 Ac-ft 21,360

Peak discharge (base, 200 cfs),--Mar. 25, 270 cfs; Sept. 5 (8 p.m.) 900 efs (13.15 f£%).

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16 to Apr. 2.
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Red River of the North at Oslo, Minn.

Location.-~Lat 48°11'35", long 97°08'25", in sec, 31, T. 155 N., R. 50 W,, on upstream
side of main span of highway bridge in 0Oslo, at mile 271.1.

Drainage area.--31,200 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
Bas%n) .

Records_available.--April 1936 to June 1937, April 1941 to April 1943, March 1945 to
August 1957 (high-water periods only). Records for April to June 1944, published in
WSP 1022, have been found to be unreliable and should not be used. Records prior to
1945 do not include flow in bypass channel.

Gage.--Wire-weight gage read once dally. Datum of gage 1s 777.65 ft above mean sea level,
d?tum ofd1229. Prior to Apr. 2, 1948, staff gage on railroad bridge 800 ft upstream
at same datum.

Extremes.--Maximum discharge during season, 14,900 cfs July 2 (gage height, 17.42 ft);
minimum not determined. .
1936-37, 1941-57: Maximum discharge, 63,000 cfs May 10, 1950 (gage height, 31.83
ft); minimum not determined.
Maximum stage known, about 32.5 ft in 1897.

Remarks.--Records good except those for period of
ation by lakes and reservoirs on tributaries.
cludes flow in bypass channel 1% miles west of
negligible in 1957.

ice effect, which are fair, Some regu-
For stages above 13 ft, discharge in-
0Oslo. Flow in this channel was

Revisions.--WSP 1175: Drainage area. See also Records available.

Rating table, Mar. 20 to Aug. 31, 1957, except period of ice effect (gage
height, 1n feet, and discharge, in cublc feet per second}
Rate of change in stage used as a factor Apr. 1-11,
Apr. 22 to May 7, June 24 to July Bg

9 1,530 4.0 3,230
5 1,830 6.0 1,580
o 2,090 9.0 6,840

Discharge, in cublc feet per second, March to August 1957

Day | Oct, Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept,
1 - *5,810| 6,780| 3,070| 14,700 490
2 - 5,380{ 5,970{ 2,900 14,800( 3,390
3 - 4,700 5,350| 2,760|*14,100| 3,200
4 - *4,220| *4,960| 2,670 12,600 2,840
5 - 3,760 4,560{ 2,580| 10,700] *3,050
€ - 3,270 4,210 2,420| 8,830| 2,930
7 - 2,930/ 3,890 2,310| 7,560 2,830
8 - *2,570| 3,700| 2,250 *€,820| 2,760
9 - 2,330 3,850{ 2,140| 6,620| 2,640
10 - 2,170| 3,560 2,120 6,200| 2,610
11 - 2,120{ 3,230| 2,010/ 5,880 2,420
12 - 2,020| 2,990 2,080{ 5,430! 2,310
13 - 1,840/ 2,870] 2,000/ 5,040| 2,390
14 - 1,640| 2,810{ 1,960 4,680| 2,220
15 - 1,570 2,700, 1I,990| 4,510! 2,310
18 - 1,720 2,640 2,120 4,400 2,390
17 - 1,660 2,470| 2,580| 4,440| 2,440
18 - 1,680 2,470| 2,930 4,260{ 2,360
19 - 1,710( 2,470{ 3,110{ 4,090 2,360
20 850( 1,760 2,280{ 3,050 3,820 2,310
21 900| 2,100| 2,310{ 3,080] 3,820] 2,250
22 9s0| 3,820| 2,400{ 3,140| 3,680 2,200
23 1,000{ 7,200{ 2,360| 3,390 3,750| 2,170
24 1,500| *9,460| 2,330| 4,650| 3,720| 2,140
25 2,100| 10,500 2,330| 7,890 3,650 2,090
26 2,900{ 10,900 2,360| 10,000 3,620| 2,120
27 4,400(¥10,900| 2,580{#11,200( 3,750 2,140
28 *4,700| 10,300{ 2,610| 12,000} 3,880 2,060
29 5,400/ 9,180 2,700|#12,900| 3,900| 2,080
30 5,500 *7,960| 2,900 13,800 3,460! 2,040
2 N R 5,900~ -—---- *2,950 B 3,620 2,060 |--~----
Total - |137,180{101,3590])150,880|190,330| 76,580
Mean - 4,573| 3,271 4,363 6,140| 2,470
Ac-ft] - |272,100|201,100|259,600{377,500(151,900
Calendar year : Max Min Mean Ac-ft
Water year + Max Min Mean Ac-Tt

* Discharge measurement made on this day.

Note.~--Stage-discharge relation affected by ice Mar. 20-31.
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Location.--Lat 48°12', long 97°44!,

Forest River near Fordville, N. Dak.

RED RIVER OF THE NORTH BASIN

on line between secs. 32 and 33, T. 155 N., R, 55 W.,

on right bank 50 £t upstream from highway bridge, half a mile downstream from South
Branch, and 3 miles southeast of Fordville.

Drainage area.--500 sq mi, approximately.

Records _available.--April 1940 to September 1957.

Gage.--Water-stage recorder.
u

1y 21, 1951, chain gage at site 50 ft downstream at same datum.

Average discharge.--17 years, 38.7 cfs (28,020 acre-ft per year);

discharges, Eﬁicfs (14,500 acée—ft per §ear).

Extremes.--Maximum discharge during year, 356 cfs Mar. 22; maximum gage height 4.23 ft
1.04 ft

Mar. 22 (ice jam); minimum discharge, 2.9 cfs Aug. 8; minimum gage height,

Altitude of gage is 1,040 ft (by barometer).

Prior to

median of yearly mean

1
1940-57: Maximum discharge, 16,400 cfs Apr., 18, 1950 (gage height, 14.48 ft, from
floodmark), from rating curve extended above 5,800 cfs on basis of contracted-opening
and slope-area determinations of peak flow; no flow Apr. 1-13, Sept. 3, 1940.

Remarks.--Records fair.

Revisions (water years).--WSP 1175:

1948,

WSP 1208:

Drainage area.

Discharge. in cubic feet per second, water year October 1956 to September 1957

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

1 7. 17 8 6 5 7| 30 *16| 10 8.0 4.7 10

2 7.3 16 8 6 6 7 28 18 11 8.0 4.2 24

3 7.3 17 8 6 5 7 18 23 11 7.6 3.8 49

4 7.3 17 8 6 5 7 16 2l 12 9.3 3.4 34

5 *7.4 21 8 6 5 7 13 18 12 9.3 3.4 24

8 7.6 25 8 6 5 7 11 16 12 8.0 *3.2 21

7 8.6 21 7 6 6 7 10 14 12 7.3 3.4 17

8 13 *17 7 6 6 7 10 is 10 6.1 3.2 15

9 12 14 7 6 6 7 10 18 10 6.1 3.2 13
10 9.3 13 7 S 6 7 12 16 11 6.1 3.4 12
11 9.3 13 7 S 7 7 9.0 14 12 *5.0 3.8 1l
12 10 12 7 5 7 *7 9.3 12 1z 5.2 7.7 10
13 10 1 *7 S *7 7 10 12 12 5.2 17 10
14 10 10 7 S 7 7 10 12 14 5.2 21 9.3
15 10 10 7 *5 7 7 10 12 *14 5.5 14 10
16 10 10 7 5 7 7 11 11 14 5.5 10 *8,6
17 1 10 7 5 7 7 11 12 14 7.0 9.0 8.3
18 11 10 7 5 7 8 11 iz 14 6.4 7.3 9.0
19 12 10 7 S 7 9 12 11 14 6,7 7.3 9.3
20 1z 10 7 5 7 31 15 12 14 6.1 6.1 9.3
21 12 s 7 S 7 293 16 14 14 5.2 5.8 9.3
22 1z El 7 5 7 328 15 17 14 5.2 6.1 9.3
23 1z 8 7 5 7 *225 16 18 14 4.7 5.2 9.3
24 12 9 7 5 7 135 17 16 10 4.5 4.7 9.3
25 16 9 7 5 7 96 17 15 11 5.2 4.5 9.0
26 16 9 7 5 7 80 16 4.2 4.7 9.3
27 15 9 7 5 7 *70 15 4.0 5.2 9.3
28 15 9 7 5 7 58 14 4.5 5.5 9.3
29 16 9 7 5 - 42 14 4.0 5.8 9.3
30 17 9 8 s - 35 15 4.2 7.0 9.3
31 17 - = 6 5 - 30|-=------ 4.0 7.3 |- -==---
Total| 352.1 374 221 164 180 1,559 421.3 183.3 200.9 406.5
Mean 11.4 12.5 7.1 5.3 6.4 ~ 50.3 14.0 5.91 6.48 13.6
Ac-f't| 698 742 438 325 357 3,090 836 364 398 806
Calendar year 1956: Max 1,780 Min 4.7 Mean 56.4 Ac-ft 40,950
Water year 1956-57: Max 328 Min 3.2 Mean 13.3 Ac-ft 9,650
Peak discharge (base, 200 cfs).--Mar. 22 (12 p.m.) 356 cfs.

* Discharge measurement made on this day

Note.--Stage-discharge relation atfected by 1ce Nov. 14 to Apr. 14,
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Forest River at Minto, N. Dak.

Location.--Lat 48°16'10", long 97°22'10", in SEf sec, 31, T. 156 N., R. 52 W., on right
bank 30 ft upstream from dam in Minto, 150 ft upstream from Great Northern Railway
bridge, and 2 blocks east of U. S, Highway 81. .

Drainage area.--740 sq mi, approximately.
Records available.--April 1944 to September 1957.

Gage.--Water-stage recorder and concrete control. Datum of gage is 806.95 £t above mean
sea level, datum of 1929. Prior to July 15, 1954, wire-weight gage at site 400 ft up-
stream at same datum.

Average discharge.--13 years, 52.3 cfs (37,860 acre-ft per year); median of yearly mean
dlscharges, %3 cfs {16,700 acre-ft per year).

Extremes.--Maximum discharge during year
.5 of's Mar. 19 (gage height, 1.18 t).
1944-57; Maximum discharge, 16,600 cfs Apr. 18, 1950 {gage height, 11.80 ft, from
floodmarks), from rating curve extended above 7,200 cfs on basis of contracted-opening
determination of peak flow; no flow at times each year 1945-47, 1953-55,

461 cfs Mar. 23 (gage helght, 2.72 ft); minimum,

Remarks.--Records good.

Revisions (water years).--WSP 1438: 1948-50.

Rating table, water year 1956-57 (gage helght, in feet, and discharge,
in cubic feet per second
(Shifting-control method used Oct. 1-13, Feb. 28 to Mar, 14)

1.1 0.5 1.7 77
1.2 4.7 2.0 158
1.3 12 2.5 350
1.4 24 3.0 625
1.5 38
Discharge, in cublic feet per sz=cond, water year October 1956 to September 1957
Day!| Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 6.0l 19 11 5.3 2.0 1.3| 45 *22 15| 11 3.5 9.8
2 6.0 18 12 5.3 2.0 1.3 26 21 15 9.8 3.5 216
3 8.0 18 12 5.3 2.0 1.0 47 21 14 9.8 *3,5| *293
4 *6.9 19 12 5.3 2.0 1.0 sl 22 15 9.8 3.5 245
5 6.0 20 9.8 5.3 2.0 1.0 36 26 15 7.4 *3.2 181
6 6.0 21 8.0 5.3 1.6 1.0 35 26 15 9.0 3.0 112
7 7.4 *24 7.4 5.3 1.6 .7l 26 25 17 8.2 2.5 &4
8 6.7 20 7.4 6.0 1.6 .7 *25 25 16 8.2 3.0 684
9 6.7 21 6.7 6.7 1.6 .7 26 24 16 *7.4 3.5 52
10 6.7 21 *6.,7 *6.0 1.6 7 30 24 14 7.4 3.5 43
11 8.2 20 6.0 5.3 1.6 .7 9.0 24 14 7.4 3.0 38
12 9.0 19 6.0 4.7 1.6 *1.0 9. 22 *14 7.4 4.1 33
13 8.2 18 5.3 4.7 1.6 1.0 11 21 12 8.7 5.3 29
14 9.0 18 5.3 5.3 1.6 1.0 12 20 14 6.0 8.2 26
15 9.0 9.8 5.3 4.7 *1.6 1.0 12 19 15 5.3 20 25
16 9.0 15 5.3 4.7 1.3 1.0 16 18 16 47 21 24
17 9.8 14 5.3 4.1 1.3 1.3 12 17 17 4.7 22 21
1s 9.8 14 4.7 4.1 1.3 1.0 15 17 17 6.0 18 21
19 9.8 15 4.7 4.1 1.3 1.0 19 18 17 6.7 15 20
20 9.8 14 4.7 4.1 1.3 1.6 21 18 17 6.0 2 19
21 9.8 12 4.7 4.1 1.3 3.0 26 17 16 6.7 11 18
22 11 12 4.7 3.5 1.3 57 32 17 15 6.0 9.8 17
23 11 12 4.7 3.5 1.3| 385 33 18 14 6.0 9.0| 16
24 12 11 4.7 3.5 1.3 314 32 19 14 5.3 7.4 15
25 14 11 4.7 3.5 1.3 205 32 21 15 4.7 6.7 14
26 15 11 4.7 3.5 1.3 137 30 20 15 4,7 6.0 14
27 14 12 4.7 3.5 1.3) *114 29 18 15 4.1 6.0 12
28 16 12 4.7 3.5 1.3 79 28 19 14 3.5 6.0 12
29 16 11 4.7 3.0 - 64 286 18 12 3.5 6,0 12
30 17 11 5.3 3.0 s1 25 17 12 3.5 6.0 12
31 A S, 5.3 2.5 62 Jo------ 16f---moo 3.0 6.0|---ocn
Total| 308.8 472.8 199.5 138.7 42.9|1,461.0 772.8 631 447 199.9 241.2(1,697.8
Mean 9.96 15,8 6,44 4.47 1.53 47.1 25.8 20.4 14.9 6,45 .78 56.
Ac-ft 612 938 396 275 85 2,900 1,530 1,250 887 396 478 3,370
Calendar year 1956: Max 2,820 Min 0.4 Mean 73.6 Ac-ft 53,450
Water year 1956-57: Max 355 Min 0.7 Mean 18.1 Ac-ft 13,120

Peak disch?rge (base, 200 cfs).--Mar. 23 (12 m.) 461 cfs (2,72 ft); Sept. 2 (7 p.m.) 328 cfs
2.45 ft).

* Discharge measurement made on this day.

507215 0 - 59 - 7
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Middle River at Argyle, Minn.

Location.--Lat 48°20'27", long 96°49'02", in SE:SW: sec. 10, T. 156 N., R, 48 W., on left
ank 20 ft upstream from bridge on U. S, Highway 75 in Argyle and 14 miles upstream
from mouth.

Drainage area.--265 sq wi.
Records avallable.--March to September 1945, November 1950 to September 1957,

Gage.--Water-stage recorder. Datum of gage 1s 828,53 ft above mean sea level, datum of
1929. Prior to Nov. 8, 1951, chaln or wire-weight gage at bridge 20 ft upstream at
datum 1.0 ft higher, Nov. 8, 1951, to Sept. 18, 1952, water-stage recorder at present
site at datum 1.0 £t higher,

Average discharge.--6 years (1951-57), 25.7 cfs (18,610 acre-ft per year).

Extremes.--Maximum discharge during year, 734 cfs Sept. 7 (gage helght, 10.73 ft); mini-
mum, 0.5 cfs Aug. 30 (gage height, 1.15 ft).
1945, 1950-57: Maximum discharge, 1,390 cfs July 11, 1956 (gage height, 13,18 ft);
no flow at times during most years.
Maximum stage known, 15.25 ft, present datum, in April 1950, from floodmarks (dis-
charge, 2,790 cfs).

Remarks,--Records good except those for periods of ice effect or indefinlte stage-
scharge relation, which are poor.

Rating tables, water year 1956-57, except periods of ice effect or indefinite stage-discharge
relation (gage height, in feet, and discharge, in cubic feet per second
(Shifting-control method used Oct. 20 to Nov. §, Apr, 27 to May 7)

Oct. 1 to Apr. 4 Apr. 5 to Sept. 30
1.0 0.8 2.5 32 1.1 0.4 3.0 59
1.1 1.3 3.0 54 1.2 .8 5.0 164
1.4 4.3 4.0 106 1.4 3.1 9.0 504
1.7 8.8 6.0 238 1.6 6.3 11.0 775
2.0 15 2.0 18

Discharge, in cublc feet per second, water year October 1956 to September 1957

Day| oOct. Nov Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.4 3.9 9.5 3.4 1.0 3.0 120 92 36 315 13 1.6
2 2.2 3.6 5.0 3.2 1.0 3.0 100 80 31 288 12 5.6
3 2.2 4.1 9.0 3.2 1.0 2.5 #110 *72 27 224 9.2 17
4 2.0 6.0 8.5 3.2 1.2 2.5 100 65 25 171 7.9 123
5 1.9 9.4 8.0 3.0 1.2 2.5 82 63 23 129 6.5| 319

6 1.8 11 7.5 3.0 1.2 2.0 68 61 22 103 6.1 596

7 1.5 13 7.0 3.0 1.2 z.0 56 57 20 89 4.9| 712
8 1.4 32 6.5 2.8 1.2 2.5 53 51 20 76 4.1 551
9 1.2 72 6.5 2.6 1.2 2.5 43 47 19 63 3.5 407
10 1.2] 94 6.5 2.4 1.2 2.5 42 45 18 56 3.2{ 313
11 1.1 92 6.0 2.4 1.2 2.5 35 46 17 62 3.0| 253
12 1.0] 80 5.5 2.2 1.4 3.0 31 44 16 85 2.8] 211
13 IT.1 70 5.0 2.2 1.6 3.0 28 40 15 84 4.0 177
in 1.2 66 5.0 2.0 1.6 3.0 29 36 17 70 3.7| 146
15 1.1 80 4.8 1.8 1.6 2.5 31 32 17 61 3.5{ 118
16 1.2 50 4.8 1.8 1.8 2.5 29 30 16 63 3.4| 100
17 1.4f 46 4.6 1.8 1.8 2.5 28 27 25 76 3.4 85
18 1.6 44 4.4 1.6 1.8 3.0 27 25 50 89 3.2 75
19 1.6 42 4.4 1.6 1.8 4.0 27 23 63 92 3.1 68

2 1.4 34 4.4 1.6 1.8 10 29 21 67 87 2.6 62
21 2.0 28 4.4 1.4 1.8 30 32 21 68 78 2.1 20
22 2.1 24 4.4 1.4 1.8 2 49 22 79 69 1.7 67
23 1.8 20 4.2 1.2 1.8 10 78 21 108 58 1.7 71
24 1.4 18 4.0 1.2 2.0| **50 91 20 126 49 1.6| *57
25 *2.1 16 4.0 1.0 *2.0| 120 *g7 5 136 4l 1.4 63
26 2.1 15 *3.9 1.0 2.0| 160 112 31 128 34 1.2 58
27 2.0 *14 3.8 -8 2.0| *190 143 33 116 28 *.8 54
28 2.0 12 3.8 .8 2.5| 170 149 36 *144 25 .7 48

2 2.6 12 3.8 .8 =] 160 T30 *45 213 *20 6 43
3u 3.3 10 3.8 Bfmmm e *140 108 48 280 17 9 40
31 3.5{------- 3.6 8|------- 130 [------- 44 |---"7== 15 1.0|-------
Total] 55.5]1,002.0| 170.6 60.0 43.7(1,233.0| 2,057| 1,303| 1,942| 2,717| 116.8(4,901.2
Mean| 1.79 33.4 5.50 1.94 1.5 . .6 . 64.7 87.6 3.77 163
Acft 110| 1,990 338 119 87| 2,450 4,080| 2,580| 3,850| 5,390 232| 9,720
Calendar year 1956: Max 1,340 Min 0 Mean 55.6 Ac-ft 40,390

Water year 1956-57: Max 712 Min 0.6 Mean 42.7 Ac-ft 30,950

* Discharge measurement made on this day.

** Fleld estimate made on this day.

Note,--Stage-discharge relation affected by ice Nov. 15 to Apr. 4. Stage-discharge relation
indefinite Oct. 1-19; discharge estimated on basis of recorder record and weather records,
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Homme Reservoir near Park River, N. Dak.

Location.-~Lat 48°24'20", long 97°47'10", in SEINWL sec. 19, T. 157 N., R. 55 W., at Homme
Dam on South Branch Park River, 2 miles west of town of Park River.

Drainage area.--229 sq mi.
Records available.--September 1948 to September 1957.
Gage.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929.

Extremes.--Maximum contents during year, 3,874 acre-ft Mar. 23 (elevation, 1,081.10 ft);
minimum, 2,530 acre-ft Mar. 19 (elevation, 1,074.05 ft).
1949-57: Maximum contents, 4,205 acre-ft Apr. 25, 1956 (elevation, 1,082.48 ft);
r{ligirimglzsim):e first reaching spillway level, 184 acre-ft Feb. 8, 1952 (elevation,
,081. ft).

Remarks.--Reservoir 1s formed by an earth-fill dam, 865 ft long; storage began in Septem-
ber 1949; dam completed in October 1950. Usable capaclty between invert of outlet,
elevation 1,048.0 ft, and crest of spillway, elevation 1,080.0 ft, 1s 3,550 acre-ft.
Low flows are controlled by 2 slulce gates 3 by 5 ft. The spillway, which is 150 ft
long, is uncontrolled. The records herein represent total contents. The reservolr 1is
operaged for flood control, water supply, and pollution abatement during low-flow
periods.

Cooperation.--Records furnished by Corps of Engineers.

Month-end elevation and contents, water year October 1956 to September 1957

Date Elevation Contents Chan%e in contents
(feet)t (acre-feet) acre-feet)

Sept. 1,078.82 3,626 -
oct. 1,078.80 3,432 ~19¢
Nov. 1,078.23 3,324 -108
Dec. 1,078,289 3,335 +11

Calendar year 1956.......0. 000000 eveeaeaeeans .. - - +1,287
Jan., 3leceeiaiaieen. LT 1,078.38 3,352 +17
Feb. 1,075.05 2,720 -632
Mar. 1,080.40 3,736 +1,016
Apr. 1,080.20 3,698 -38
May 1,080.06 3,671 -27
June 1,080.00 3,660 -11
July 1,079,96 3,652 -8
Aug. . N .. PEREE 1,079,94 3,649 -3
Sept.30...., 1,078.78 3,428 =221

Water year 1956-57...iuirecveanercnonrtassasananns - - -198

t Elevation at 12 p.m.
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South Branch Park River below Homme Dam, N. Dak.

Location.--Lat 48°24!', long 97"4’%', in SEf sec. 19, T. 157 N., R. 55 W., on right bank
half a mile downstream from Homme Dam and 2 miles west of town of Park River.

Drainage area.--229 sq mi.

Records available.--December 1949 to September 1957.

Gage.--Water-stage recorder. Datum of gage 1s 1,000.00 ft above mean sea level, datum of
1929.

Average discharge.--8 years, 29.3 cfs (21,210 acre-ft per year).

Extremes.--Maximum discharge during year, 324 cfs Mar. 23 (gage helight, 25.54 ft); mini-
mum, 0.3 cfs July 10 (gage height, 22.52 ft).
1949-57: Maximum discharge, 13,000 cfs Apr. 24, 1950 (gage height, 37.52 ft), from
rating curve extended above 5,500 c¢fs, result of fallure of emergency embankment at
site of Homme Dam; no flow Dec. 1-3, 1949.

Remarks.--Records good except those for Nov. 20 to Feb. 8, which are falr, and those below
cfs, which are poor, Flow regulated by Homme Reservolr (see preceding page).

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

Rating tables, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting—control method used Mar, 14 to June 14}

Oct. 1 to June 14 June 14 to Sept. 30
22.5 0.4 24.0 64 22.55 0.4 23.1 8.8
22,7 3.6 24.5 138 22.6 .6 23.3 15
23.0 11 25.0 234 22,7 1.3 23.7 35
23.3 20 25.5 352 22.8 2.5 24,1 70
23.6 34 22.9 4.1 24.5 136
Discharge, in cubic feet per second, water year October 1956 to September 1857
Day Oct. Nov, Dec., Jan, Feb, Mar. Apr, May June July Aug, Sept.
i 1.9 4.6 2.4 1,2 1.2 7.8 24 12 3.1 0.4 2.0 2.5
2 2.2 4.4 2.2 1.2 1.2 7.8 17 16 3.1 2.2 4.1 48
3 3.1 4.2 1.9 1.2 1.2 7.8 18 13 3.8 .5 2.1| *122
4 1.2 4.2 1.9 1.2 1.2 7.5 22 12 5.1 8.2 1.5 78
5 *1.2 4.4 1.8 1.2 1.2 8.0 17 11 7.3 .8 2.0 51
6 4.2 4.4 1.8 l.2 1.2 8.0 15 9.8 *7.3 4 4.7 37
7 1.0 4.4 1.7 1.2 1.2 7.8 13 9.8 5.7 .7 6.7 28
8 2.1 4.4 1.7 1.2 11 *8.0 12 12 5.9 .5 *2.9 20
9 -8 4.6 1.6 1.2 19 7.5 12 10 7.3 .4 2.6 15
10 .8 4.9 1.5 1.2 19 1.5 10 1 6.6 4 2.4 12
11 .8 5.3 1.4 1.2 19 7.8 18 8.5 7.5 *3.0 2.8 9.1
1z .8 4.9 1.3 1.2 19 7.8 13 9.0 5.9 3.1 T.4 7.4
13 1.8 4.9 *1.3 1.2 *18 7.1 11 7.8 6.6 2.2 15 8.0
14 1.0 *4,9 1.3 1.2 18 2.8 10 8.0 *6.5 1.6 19 6.2
15 .8 4.9 1.3 *1.2 18 1.9 9.0 7.3 4.7 1.4 1z 9.9
16 4.6 5.1 1.3 1.2 18 1.4 12 7.3 2.1 1.2 8.7 2.0
17 8.5 4.9 1.3 1.2 18 1.2 14 7.3 4.1 .9 8.8 2.0
18 8.0 4.9 1.3 1.2 17 1.2 16 8.5 12 1.3 6.7 2.2
19 8.0 4.9 1.3 1.2 17 2.6 18 8.5 .8 1.3 5.1 2.9
20 8.3 S 1.3 1.2 17 2.0 20 8.8 1.0 1.4 3.8 12
21 8.3 5 1.3 1.2 17 *¥*1.2 20 12 3.2 .9 3.8 29
2z 8.3 5 1.3 1.2 17 53 19 16 4.5 1.1 5.3 29
23 8.5 5 1.3 1.2 17 *254 19 10 1.9 1.0 2.2 28
24 8.3 9 1.3 1.2 17 140 19 9.8 1.0 .9 1.4 14
25 8.8 i3 1.3 1.2 16 85 *19 9.3 4.3 1.2 4.6 5.8
26 6.8 13 1.3 1.2 13 63 15 13 4.1 1.1 1.4 5.5
217 5.9 10 1.3 1.2 7.8 *62 11 3.1 .5 1.2 1.2 5.3
28 5.7 3 1.2 1.2 7.8 47 15 6.4 1.5 1.4 1.2 5.3
29 5.5 3 1.2 1.2 - 31 13 7.3 1.3 1.2 1.2 5.1
30 5.3 2.6 1.2 1.2 *25 13 6.8 a4 1.2 3.7 5.1
31 5.1}-~-~--- 1.2 1.2 25 s 14 |---—--- 1.3 2.6~ -—-~-~
Total{ 137.6 162.8 45.5 37.2 349.0 899,7 464,0 305,3 129,1 44,4 149.9 607.3
Mean 4.44 5.43 1.47 1.20 12.5 29.0 15.5 9.85 4.30 1.43 4.84 20.
Ac-ft| 273 323 90 74 692 1,780 920 606 256 88 297 1,200
Calendar year 1956: Max 1,830 Min 0.3 Mean 50.1 Ac-ft 36,330
Water year 1956-57: Max 254 Min 0.4 Mean 9.13 Ac-ft 6,600

* Discharge measurement made on this day.

** Fleld estimate made on this day.

Note.--Stage-discharge relation affected by ice Nov. 20-25, 28, 29, Dec. 4-31. Doubtful or no
gage-height record Dec. 15 to Feb. 12, Feb. 14, Mar., 17, 18, 20, 24, 31, Apr. 7, 13, 14, 1ls, 17, 20,
21, 24, 26; discharge estimated on basis of 2 measurements, weather records, and operation record
at Homme Dam.




Location.--Lat 48°41', long 97°51',
750 6

Drainage area.--16.9 sg mi.

RED RIVER OF THE NORTH BASIN

Cart Creek at Mountain, N. Dak.

Records avallable.--June 1954 to September 1957.

Gage.--Water-stage recorder.

Altitude of gage 1s 1,020 ft (by barometer).

89

in SW} sec. 15, T, 160 N., R. 56 W., on right bank
5 downstream from bridge on State Highway 32 and 0.7 mile south of Mountain.

Extremes.--Maximum discharge during year, 146 cfs Sept. 2 (gage height, 3.83 ft); maximum

gage height, 4.89 ft Mar. 20 (backwater from ice); no flow for many da
Maximum discharge, 392 cfs Apr. 1, 1955 (gage height, 6.8

1954-57:
at times each year.

S.
g ft); no flow

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

which are fair.

Rating tables, water year 1956-57, except periods of lce effect (gage

height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used June 5-11)

Oct. 1 to June 11 June 11 to Sept. 30
1.29 o] 1.6 2.8 1.36 o] 1.7 4.2
1.4 .2 1.8 8.4 1.4 .04 2.0 15
1.5 1.0 2.0 16 1.5 .4 2.6 45
1.6 1.5
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day Oct, Nov. Dec Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 0.4 0.8 0.8 0.1 0 2.0 *2.2 1.0 0.6 0.2 0.5
2 i 1.1 .9 1 ] 2.0 2.2 1.2 .4 2| 43
3 *.4 1.1 .8 .1 0 1.8 2.0 1.2 .3 W1 w22
4 .5 1.1 N .1 0 1.8 1.8 1.6 3.0 i} 7.6
S N 2.5 .4 W1 (*) o 1.8 1.8 1.9 1.7 ) 3.0
6 .7 2.8 .2 .1 [} 1.8 1.6 *1.2 .5 o 2.0
7 7 *2.0 o .1 [¢] 1.6 1.4 2.5 4 *0 1.2
8 .6 2.0 ° .1 *Q 1.6 1.8 1.6 .2 o .8
9 .6 1.4 .1 .1 o] 1.6 1.6 1.1 .2 o} .6
10 .7 1.4 .1 1 [¢] *gl.6 1.4 1.0 *.2 [¢] .4
11 .6 1.8 .1 .1 o] g2.3 1.4 *.9 .2 ¢} .4
12 .7 1.1 .2 .1 0 £2.0 1.2 1.2 2.0 .2 .4
13 7 1.2 *1 .1 o g2.3 1.2 1.7 .8 4 .3
14 7 .8 0 *.1 0 g2.8 1.2 1.7 .5 2 .2
15 .7 .6 .1 .1 [¢] g2.8 1.1 2.2 .4 .1 3
16 .7 .5 .1 .1 0 g2.3 1.1 1.2 .4 .1 .2
17 .6 .5 .1 o 0 g2.0 1.1 1.3 .4 L1 .2
18 .6 .5 N 4] 0 g2.0 1.0 2.0 4 W1 .2
19 .6 .5 .3 (9] 10 g4.7 1.0 1.5 .3 0 .2
20 .6 .5 .4 0 80 34 1.1 1.5 .2 0 .2
21 .6 5 .3 0 50 22 6.0 2.2 .2 0 .2
22 .6 4 .2 0 *20 7 phy 1.5 .2 o .2
23 .5 4 W1 0 *20 1.6 6.6 1.0 .2 o] .2
24 .5 7 .1 o 14 2.8 4.4 .9 .1 o] .2
25 1.6 .9 .1 0 7.8 1.8 3.4 .8 W1 0 .2
26 .9 1.0 a1 0 *6.0 2.5 3.2 .8 *.1 0 .2
27 7 .9 .2 0 4.5 2.0 2.5 1.0 ke o 3
28 .6 .8 .2 o] 3.5 2.0 2.3 1.5 [9) o 3
29 .5 .8 .2 0 *2.,5 2.2 1.8 .8 [o] 0 .2
30 1.2 .8 .2 0 |~ --- 2.5 2.2 1.4 26 1 o .2
31 1.0j~=------ 1 [ I St 2,0|--—---- 1.1 .1 e
Total 20.8 31.2 7.3 1.6 o] 202.6 62.2 72.7 46.6 14.2 1. 85.8
Mean 0.64 1.04 0.24 0.05 [¢] 6.54 2.07 2.35 1.55 0.46 0.06 2.86
Ac-ft| 41 62 14 3.2 o] 402 123 144 92 28 3.6 170
Calendar year 1956: Max 127 Min o Mean 4.86 Ac-ft 3,530
Water year 1956-57: Max 60 Min o Mean 1.50 Ac-ft 1,080

peak discharge (base, 30 cfs).--Mar. 20 (7 p.m.) about 120 cfs; Sept. 2 (5 p.m.) 146 cfs (3.83 ft).

* Discharge measurement ar observation of no flow made on this day.
g Computed from once-dally staff-gage readings.

Note.--Stage-discharge relation affected by ice Nov. 15-21, 28, 29, Dec. 3 to Mar. 23,

No gage-

height record Mar. 27, 28, Mar. 30 to Apr. 9, Apr. 17, 18; discharge estimated on basis of 3 meas-
urements, weather records, and records for Herzog Creek near Concrete.
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Park River at Grafton, N. Dak.

Location.--Lat 48°25', long 97°24', in NEL sec. 13, T. 157 N., R. 63 W., on right bank
upstream from Wakeman Avenue Bridge in Grafton and 3.5 miles downstream from
South Branch.
Drainage area.-~-742 sq mi.
Records avallable.--April 1931 to September 1957 (incomplete priocr to 1937).
Cage.;-WaEer-sfage recorder. Datum of gage 1s 807.39 ft above mean sea level, datum of
929. Prior to Sept. 30, 1940, chain gage at site 30 ft downstream at same datum.
Oct. 1, 1940, to Sept. 17, 1946, staff gage at site 2 miles downstream above masonry
dam at same datum. Sept. 18, 1946, to July 25, 1952, wire-weight gage at site 30 ft
downstream at same datum.

Average discharge.--21 years (1936-57), 58.7 cfs (42,500 acre-ft per year), unadjusted;
Extgzéﬁ:n oﬁayiarlyd?eagadiscgar%es,29 cfsl(gl,OOO acre-ft per year), unadJjusted.
.=-Maximum discharge during year, 1,300 cfs S . H
L g g year cfs Sept. 3 (gage height, 10.96 ft); no
1931-57: Maximum discharge, 12,600 cfs Apr. 19, 1950 {gage height, 20.13 ft from
rating curve extended above 9,000 éfs; no flow at times ingmgst yegrsf )
Remarks.--Records good except those for perlods of 1ce effect or shifting control, which

are fair. Flow regulated by Homme Reservolr (see p. 87) and several small reservoirs
Diyersion by city of Grafton started in October 1955, ’

Revisions (water gears!.——WSP 955: 1941, WSP 1175: Drainage area. WSP 1438: 1932,
» = , 1939(M), 1944.
Rafing tables, water year 1956-57, except periods of ice effect and shifting
control (gage height, in feet, and discharge, in cublc feet per second)
Oct. 1 to Mar. 31 Apr. 1 to Sept. 30
5.17 [¢] 5.18 0 6.0 86
5.2 1.0 5.2 1.0 7.0 283
5.3 4.4 5.3 6.2 9.0 776
5.5 12 5.5 23 11.0 1,310
5.7 23 5.7 44
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day| Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 3.4 9.6 7.0 2.7 0.1] 14 80 *36 | 23 5.0 0.6 4.4
2 4.8 8.5 6.2 2.3 .3 11 70 32 21 1.4 2.3 | 301
3 3.0 8.1 5.5 2.7 1.0 9.6 70 *30 12 2.8 *1,2 [*1,200
4 3.0 8.9 4.4 2.3 .5 7.4 65 30 12 4.4 1.5 956
5 *2.3 10 5.2 2.7 W7 6.6 80 27 9.0 1.8 1.2 515
6 4.4 10 5.5 2.7 .6 5.2 80 26 9.0 5.0 9| 342
7 5.2 *11 4.4 2.3 o 5.2 49 24 11 3.3 1.0 223
8 3.4 11 3.7 3.0 0 4.1 49 21 9.8 1.4 .5 160
9 5.2 10 3.4 2.3 .2 3.4 36 22 9.8 1.8 =1 | *130
10 5.5 9.6 *3.0 *¥*2.,0 1.4 3.4 43 21 11 *1.4 2.3 100
11 6.2 10 3.0 2.4 .9 **3.0 19 20 11 1.0 3.3 75
12 5.5 9.2 2.7 2.6 .4 3.0 *26 18 *9.0 1.8 6.0 66
13 5.9 9.2 2.0 2.7 **,5 8.6 30 17 9.8 1.4 6.8 55
14 6.2 8.9 2.0 1.0 1.2 6.2 28 17 9.0 3.8 12z 44
15 5.2 5.9 2.0 1.6 .5 5.9 30 17 7.5 2.8 15 38
16 6.2 7.4 2.3 .8 1.3 5.2 33 17 9.8 2.3 17 35
17 5.2 8.9 2.0 .9 8.1 6.2 31 13 9.8 2.3 15 28
18 6.2 7.7 2.3 1.1 1z 6.6 33 13 9.0 3.3 11 20
19 9.6 6.6 2.0 1.1 12z 8 36 16 iz 1.4 8.2 17
20 9.6 5.5 2.3 1.3 12z 10 56 14 14 1.4 7.5 16
21 11 5.2 2.0 .8 10 11 66 16 8.2 1.4 5.8 18
2z 11 6.6 2.0 1.8 12 20 56 18 7.5 .5 4.4 32
23 11 6.2 2.3 T 15 80 55 34 8.2 .1 3.3 36
24 11 5.9 2.0 1.3 14 *3380 54 25 8.2 4 2.3 36
25 14 7.0 2.3 .5 12 310 64 30 11 1.0 3.8 31
26 11 €.9 2.0 .5 10 260 64 29 9.0 1.0 1.7 16
27 11 6.2 2.3 1.6 12 180 59 34 9.8 .4 2.3 12
28 10 7.0 2.3 .4 14 *130 41 24 9.8 .4 1.8 11
29 8.5 8.5 2.3 2 - 110 36 21 6.2 .2 2.3 11
30 10 9.6 2.7 4 80 42 24 5.8 o 1.8 9.0
31 9.6 |-------- 2.7 4 100 |om-neoe- 20 |---" - o 1.8 foccmne-
Total] 224.1| 244.1 95.8 48.9( 152,711,781.6 1,441 706 312.0 58.2 144.5 (4,537.4
Mean 7.23 8.14 3.09 1.58 5.45 57.5 48.0 22.8 10.4 1.88 4.6 15
Ac-fY 444 484 190 97 303 3,530 2,860 1,400 619 115 287 2,000
t) 38 27 27 29 23 29 32 26 28 35 32 33
AdJusted for diversion
Mean 7.85 8.59 3.53 2.05 5.87 7.9 48.6 23.2 10.9 2.44 5.17 152
Ac-f 482 511 217 126 326 3,560 2,890 1,430 647 150 318 9,030
Observed
Calendar year 1956: Max 3,800 Min © Mean 140 Ac-ft 101,300
Water year 1956-57: Max 1,200 Min © Mean 26.7 Ac-ft 19,330
Ad justed
Calendar year 1956: Mean 140 Ac-ft 101,700
Water year 1956-57: Mean  27.2 Ac-ft 19,690

+* Discharge measurement made on this day,

+ Dlversion, in acre-feet, by city of Grafton.

¥%* Field estimate made on this day.

Note.--Stage-discharge relation affected by ice Mar. 19 to Apr. 6.
Oct. 30 to Mar. 18.

Shifting-control method used
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Red River of the North at Drayton, N. Dak.

Locatlon.--Lat 48°34'20", long 97°08'50", on line between secs. 24 and 25, T. 159 N., R.
., on downstream end of east pler of interstate highway bridge, 1% miles northeast
of Drayton and at mile 207.

Drainage area.--34,800 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
basin).

Records avallable.--April 1936 to June 1937, April 1941 to September 1957 (fragmentary
prior to April 1949).

Gage.--Water-stage recorder. Datum of gage 1s 755.00 ft above mean sea level, datum of
1929 (Minnesota highway bench mark). Prior to Nov. 30, 1954, wire-weight gage at site
1} miles upstream at datum 1.59 ft higher.

Average discharge.--8 years (1949-57), 3,726 cfs (2,698,000 acre-f't per year).

Extremes.--Maximum discharge during year, 14,100 cfs July 4 {(gage helght, 22.33 ft); mini-
mum, 370 cfs Mar. 1, 2; minimum gage height, 3.87 ft Oct. 11.
1936-37, 1941-57: Maximum discharge, 86,500 cfs May 12, 1950 (gage height, 41.58
ft, former site and datum); minimum observed, 7.7 cfs Oct. 16, 1936 %gage height,
1.75 ft, former site and datum).
Maximum discharge known since 1860, that of May 12, 1950. Flood of April 1897
reached a stage of about 41 ft, former site and datum.

Remarks.--Records good except those for period of 1ice effect, which are fair. Some regu-
Tation by reservoirs on tributaries.

Revisions (water years).--WSP 1388: 1949~50.

Rating tables, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, 1in cublc feet per second)
(Loop ratings used above gage height 10.5 ft)

Oct. 1 to Apr. 7 Apr, 8 to Sept. 30
3.5 250 5.8 1,740
4.0 560 7.0 2,500
6.0 1,890 9.0 3,660
10.5 4,560
Discharge, 1n cublc feet per second, water year October 1956 to September 1957
Day oct., Nov. Dee. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 924 ' 625 730 500 420 370 6,000 9,150 2,890 |¥13,000 3,680 2,140
2 918 877 720 500 430 370| 6,300 8,060| 2,950| 13,500 3,600 2,400
3 911 890 710 480 430 380 6,450 | *6,960| *2,940 |*13,800 3,460 3,200
4 *¥911 703 690 *470 430 380 6,350 6,140 2,880 14,000 3,330 4,300
s 885 800 690 470 430 390| *6,150| 5,530| 2,770]| 13,300| 3,240| 7,200
3 852 846 680 480 430 400 5,800 5,030 2,690 (¥11,900 | *3,150 9,450
7 729 *924 *620 480 440 420| 4,850 4,690 | 2,590| 10,300| 3,060 10,600
8 632 956 590 480 440 440 4,050 4,370 2,400 8,810 2,960 (*¥11,000
9 548 1,060 580 470 440 450 | *3,440 4,110 2,310 7,750 2,860 10,200
10 479| 1,380 560 460 430 470| 2,970| *3,850| 2,220| *7,010| 2,770| *8,930
11 455 1,700 550 460 430 *490 2,630 3,630 2,100 6,590 2,690 7,770
12 461 1,750 530 470 *430 510} *2,320 3,440 - 2,030 6,330 2,570 | *6,750
13 461 1,650 520 460 430 530 2,150 3,250 2,050 6,080 2,510 5,980
14 461 1,550 540 450 430 s50| 2,0l0{ 3,100 2,030| 5,830| 2,470! 5,420
15 498 1,430 560 450 440 560 1,880 2,960 2,020 5,600 2,400 4,920
18 s10| 1,360 570 440 440 580| 1,7%0| 2,830| 2,020| 5,420| 2,360 | ¥4,550
17 S17| 1,550 560 440 440 590! 1,810 2,700| 2,170| 5,300| 2,420| 4,310
18 s29| 1,500 550 430 440 800| 1,850 2,600| 2,450 5,180| 2,470| 4,180
19 517 1,400 550 420 440 630 1,880 2,520 2,810 5,010 2,460 4,060
20 510 1,250 560 410 440 670 1,870 2,470 3,080 4,780 2,420 3,930
21 510 1,150 550 410 430 720 1,940 2,470 3,180 4,520 2,360 3,850
22 498 1,000 510 410 420 790{ 2,150} 2,460{ 3,230 4,270 2,300 | 3,820
23 498 900 490 410 420 870 3,240 2,420 3,290 4,080 2,260 3,890
24 492 85C 470 410 420 *370 5,720 2,410 3,470 3,940 2,220.| 4,050
25 Slo 900 470 410 410{ 1,300 *8,930| Z,440| 4,200| 3,850| 2,180 | 4,200
26 548 840 460 400 400| 2,200| 9,970| 2,5%30| 6,310| 3,770| 2,170 4,270
27. 548 750 370 390 390 3,700 |¥10, 400 2,560 8,440 3,700 2,170 4,240
28 529 740 480 390 380 | *4,700{ 10,500 2,630 | *9,980 3,720 2,160 4,150
29 gss 758 490 400 B 5,050 | 10,500| 2,700 | 11,200| 3,800 | 2,140| 4,050
30 86 74 500 *10,000 2,750 | 12,300 3,830 2,100 3,960
31 612 |~ =-mn-- 500 410 |-------| 5.600|-------| 2,810 |-===-==| 3,780 | 2,100 |-------
Total| 18,574| 32,401| 17,450 13,670 | 11,950 | 40,920 |145,680 115,570 {115,000 {212,750 | 81,040 [161,770
Mean 599f 1,080 563 441 427 1,320 4,856 3,728 3,833 6,863 2,614 5,392
Ac-ft{ 36,840 64,270 34,610 | 27,110 23,700 | 81,160 [289,000 |229,200 [228,100 [422,000 |160,700 [520, 900
Calendar year 1956: Max 27,800 Min 380 Mean 2,642 Ac-ft 1,918,000
Water year 1956-57: Max 14,000 Min 370 Mean 2,649 Ac-ft 1,918,000

* Discharge measurement made on this day.
Note.--Stage-discharge relatlion affected by ice Nov, 17 to Apr. 7.



92 RED RIVER OF THE NORTH BASIN
South Branch Two Rlvers at Lake Bronson, Minn.

Location,--Tat 48°43'50", long 96°39'50", in SWiSWi sec. 30, T. 161 N., R. 46 W., on left
bark 100 ft upstream from bridge on U, 5. Highway 59 at town of Lake Bronson and
2 miles downstream from dam at outlet of Bronson Lake.

Drainage area,--444 sq mi.

Records avallable.--September 1928 to September 1937 (published as South Fork Two Rivers
at Bronson), April 1941 to September 1947, October 1953 to September 1957.

Gage.--Water-stage recorder. Datum of gage 1s 930.46 ft above mean sea level, adjustment
of 1928 (levels by Geodetic Survey of Canada). Prior to Nov, 23, 1953, chain gage at
bridge 100 ft downstream at same datum,

Average discharge.--8 years (1941-43, 1945-47, 1953-57), 111 cfs (80,360 acre-ft per year)

Extremes.--Maximum discharge during year, 1,810 cfs July 8 (gage height, 8,52 ft); mini-
mum, 4.0 cfs Mar, 13-18; minimum gage helght recorded, 2.08 £t Nov. 29, Aug. 25.
1928-37, 1941-47, 1953-57: Maximum discharge, 2,650 cfs Apr. 24, 1956 (gage helght,
10.79 t); no flow at times during 1937, 1941,

Remarks.--Records good except those for periods of 1lce effect or backwater from leaves,
357{83 are poor)'. Flow partly regulated since 1937 by Bronson Lake (usable capacity,
, acre=ft).

Rating table, water year 1956-57, except periods of 1ce effect or backwater
from leaves (gage height, in feet, and discharge, in cubic feet per second)

1.9 3.1 2.9 77
2.0 4.8 3.5 188
2.1 8.5 4.0 307
2.3 19 6.0 910
2.6 42 9.0 1,990
Discharge, In cublc feet per second, water year October 1956 to September 1957
Day Oct, Nov, Dec. Jan, Feb. Mar. Apr, May June July Aug. Sept.
1 11 23 10 9 5.8 4.6 544 195 12 *685 *40 19
2 11 22 10 k) 5.8 4.4 493 186 6 604| 143 129
3 10 22 11 9 5.8 4.4 *342 171 62 454| 614 766
4 10 24 12 9 5.8 4.4 249 124 58 342| 556 1,230
5 10 34 12 9 5.8 4.2 180 107 41 409| 436 1,390
8 10 60 12 9 *5.8 4.2 173 *110 33 469 324 1,390
7 9.5 190 12 8 5.8 4.7 173 107 44| 1,060| 156 1,370
8 9.5 245 14 8 5.8 4.2 134 108 48| 1,650 82 1,230
9 11 252 bry 8 5.8 4.2 123 128 14| 17380 85 1,080
10 14 266 14 8 5.8 4.2 121 143 *40| 1,450 84 979
11 13 240 14 8 5.8 4.2 114 130 36| 1,450 80 891
12 11 209 12 8 6.0 4.2 49 112 34| 1,520 77 804
13 10 188 10 8 .0 4.0 16 95 34! 1,650 77 620
14 8.5 171 9 8 5.8 70 33 54 40| 1,520 79 565
15 8.2 145 8 8 5.8 4.0 52 42 102 1,330 85 484
16 8.2 60 8 7 5.8 4.0 66 42 249| 1,140 90 314
17 8.2 45 8 7 5.6 4.0 107 41 327 986 88 184
18 8.5 55 8 7 5.6 4.0 130 38 288 814 84 171
19 8.2 65 1 7 5.4 8.0 *173 36 261 682 79 173
20 7.6 *60 7 7 5.4 25 320 34 240 610 76 184
21 1.2 46 7 7 5.2 40 451 35 252 487 76 193
22 7.8 40 7 7 5.2 50 466 35 337 433 73 190
23 8.5 35 7 7 5.0 60 424 49 386 327 38 184
24 11 35 7 6 5.0| 330 451 105 403 247 8.2 175
25 9.5 30 7 3 5.0| 630 556 134 439 178 8.2 173
26 11 20 8 6 *4.61 763 577 126 469 110 8.5 *180
27 12 15 *12 6 1B *T7 B11 147 535 76 11 182
28 12 10 10 6 4.6| 638 433 300 685 87 13 178
29 12 *8 10 6 - 520 269 247 741 84| *15 171
30 17 ) 10 6 502 171 136 719 76 16 138
31 22 |------- 9 6 556 [------- 52| --=~=--- 69 17 |-------
Totall 327.2| 2,624 306 230 154.4(4,922.4| 7,901| 3,369| 7,005| 22,479(3,618.9| 15,737
Mean 10.6 87.5 9.9 7.4 5.51 159 263 109 234 725 117 525
Ac-ft 649| 5,200 607 456 306| 9,760/ 15,670] 6,680| 13,890| 44,590 7,180 31,210
Calendar year 1956: Max 2,570 Min 3.0 Mean 232 Ac-ft 168,300
Water year 1956-57: Max 1,650 Min 4.0 Mean 188 Ac-ft 136,200

* Discharge measurement made on this day.

Note.--Stage-dlscharge relation affected by ice Nov. 16 to Mar. 25 (no gage-height record Nov. 19,
22728, Jan, 14 to Feb. 5, Feb, 16-25; discharge estimated on basis of records of gage operation at
Lake Bronson Dam and weather records}. Backwater from leaves Oct. 1 to Nov. 6.
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Pembina River near Manitou, Manitoba

Locatlon.--Lat 49°08'50", long 98°33'40", in NE} sec. 23, T. 2, R. 9 W., on bridge near
ea's farm, 7 miles south of Manitou.

Drainage area.--2,090 sq mi, approximately.

Records avallable.--October 1929 to September 1957 (no winter records prior to 1957) in
Teports of Geological Survey. April 1921 to September 1957 in reports of Water Re-
sources Branch, Department of Northern Affairs and Natlonal Resources, Canada.

Gage .--Tape gage read once dally. Datum of gage is 1 245.0 ft above mean sea level, datum
of 1929, by Geodetic Survey of Canada. Prior to Aﬁr. 1, 1956, chain gage at datum
89.07 ft lower.

Extremes .--Maximum discharge observed durin% year, 450 cfs Mar. 23; minimum, 0.7 cfs
Feb. 27 (result of dlscharge measurement).
1921-57: Meximum discharge observed, 5,030 cfs Apr. 17, 1949 (gage height, 101.68
ft); no flow at times in some years.
Remarks .--Records good except those for period of ice effect, which are fair.

Cooperation.--Records furnished by Water Resources Branch, Department of Northern Affairs
and Natlonal Resources, Canada.

Revisions (water years).--WSP 1175: Drainage area. WSP 1388: 1930-32(M), 1934-37(M),
) N <45, 1946(M), 1948-49.

Rating tables, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 3 Apr. 4 to Sept. 30
1.5 18 0.9 2 2.0 59
2.0 49 1.0 S 3.0 150
2.5 89 1.5 26 3.9 258
Discharge, in cublc feet per second, water year October 1956 to September 1957
Dey oct, Nov, Dec, Jan., Feb. Mar, Apr. May June July Aug, Sept.
1 86 S8 - 192 169 90 azé 10 agz
2 88 a54 - 199 16€ 87 24 7 50
3 88 80 - *217 155 82 az3 16 56
4 88 a4s - 225 155 84 22 12 €6
5 88 aA0 - 232 155 82 18 12 61
6 87 *33 - 245 156 77 17 6 64
7 a87 33 t3.9 - 246 154 74 18 6 64
8 ags 32 - 248 153 74 16 11 82
9 84 azg9 - *249 153 a75 16 5 62
10 84 27 - 257 141 75 17 3 €5
11 83 26 - 252 141 74 18 7 66
1z aso 25 - 249 138 71 aze 8 70
13 76 25 - az4l 130 70 az26é 16 74
14 78 27 - az38 125 68 34 218 78
15 81 28 - azz7 121 66 27 142 82
16 76 28 - azl9 114 63 a45 110 93
17 78 28 2 azlz 111 72 88 88 100
18 78 azé t3.1 3 azo4 106 96 48 74 102
19 76 25 30 algd 99 104 28 62 107
20 76 18 89 alss 96 93 24 49 110
21 76 17 160 172 al105 80 18 47 116
22 82 16 *#257 171 110 70 16 38 izz
23 76 15 450 *184 113 €6 16 37 127
24 74 15 113 182 *397 53 14 35 130
25 73 13 277 193 105 *45 12 34 *133
26 71 23 ¢ 216 188 100 38 8 32 1236
27 a69 12 10.7 204 194 110 a45 & 37 135
28 66 11 *178 183 101 53 10 39 135
29 62 10 - 176 175 a96 27 6 391 alz7
30 62 Kl 178 174 87 27 6 41 133
31 62 |- ----=- 181)------- 82 |------- 6 4z |---T=
Total] 2,421 788 ¥125 $99 $37| #2,830 6,346 3,842 2,081 653 1,280 2,784
Mean 78 26.3 #4.0 $3.2 *1.3 #91 212 124 69 21.1 41.3 93
Ac-ft| 4,800 1,560 248 196 73 5,610 12,590 7,620 4,130 1,300 2,540 | 5,520
Calendar year 1956: Max - Min - Mean - Ac-ft -
Water year 1956-57: Max 450 Min - Mean 63.8 Ac-ft 46,170

* Discharge measurement made on this day.

+ Result of discharge measurement.

+ Partly estimated.

a No gage-helight record; discharge estimated.
Note,--Stage-discharge relation affécted by ice Nov. 27 to Apr. 3.
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Little Pembina River near Walhalla, N. Dak.

Location.--Lat 48°52', long 98°01', in SWi sec. 10, T, 162 N., R. 57 W., on right bank
upstream from county bridge, 33 miles above mouth, and 6 miles southwest of
Walhalla.

Drainage area.--204 sq ml, approximately, of which about 10 sq mi is noncontributing.
Records available.--April 1956 to September 1957,

Gage.~-Water-stage recorder. Prior to Sept. 10, 1956, wire-weight gage on downstream side
of bridge at same datum, read once or twice daily.

Extremes.--Maximum discharge during year, 447 cfs Aug. 1 (gage height, 7.73 ft); maximum
gage height, 7.92 £t Mar. 22 (backwater from ice); minimum discharge, 0.1 cfs Feb, 1-3,
7-12; minimum gage helght, 5.12 £t July 31, Aug. 1.

1956-57; Maximum discharge, 2,800 cfs Apr, 21, 1956 (gage height, from floodmarks,
10.15 ft at wire-weight gage, 12.0 ft at recorder site), from rating curve extended
above 1,000 c¢fs on basis of slope-area and contracted-opening determinations of peak
flow; minimum, that of Feb. 1-3, 7-12, 1957; minimum gage height, 5.12 ft Aug. 15, 16,
1956, July 31, Aug. 1, 1957. .

Remarks.--Records good except those for perlods of 1ce effect or backwater from beaver
dams, which are falr.

Discharge, in cublc fezt per s-cond, water year October 1956 to September 1957

Day Oct, Nov, Dec, Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 1.5 2.2 1.9 1.1 0.1 0.7 18 8.6 4.9 4.2) 153 15
2 1.4 2.7 2.0 .1 1 .5 T6 7.8 5.3 3.7 TIIo 31

3 1.3 3.0 1.8 1.1 .1 .5 15 7.1 5.1 2.8 56 51
1 *1.2 2.8 1.5 1.1 *.2 4 13 6.8 5.1 4.4 28 *27
5 1.2 4.8 .8 1.1 .2 .4 10 6.5 4.6 3.5 16 21

€ 1.4 8.5 .7 1.1 .2 4 8.9 6.2 4.6 2.7 *9,7 18

7 1.4 1.9 7 1.0 .1 4 7.8 5.9 3.7 2,2 6.8 16
8 1.3 *4,6 4 1.0 .1 *.4 7.4 7.4 3.5 2.0 5.3 13
9 1.3 4.9 23 .9 .1 =3 *8,6 7.1 3.3 *1.8 4.9 13
10 1.2 4.4 3 .8 1 .3 6.5 7.1 3.5 1.8 4.2 12
11 1.2 4.6 .6 *.8 .1 .3 4.9 6.8 3.5 1.8 8.0 10
12 1.2 4.2 .5 .8 .1 .3 5.8 6.5 3.5 1.4 14 8.2
13 1.1 3.9 *1.0 .7 .2 .3 8.2 6.2 *5.6 6.5 18 9,3
14 1.2 2.8 .9 .7 .2 .3 9.7 5.6 5.3 4.4 16 8.2
15 1.2 2.3 .9 .6 .2 .3 9.7 5.3 6.5 2.8 16 6.8
16 1.2 1.8 .9 .6 .2 .3 10 5.3 5.3 2.4 15 5.9
17 1.2 2.2 .8 .6 .2 .4 8.6 5.1 6.5 2.2 15 4,6
18 1.2 2.4 N .5 .2 .6 11 5.3 7.1 2.4 14 3.5
19 1.2 2.4 .7 .5 .2 1.0 16 5.1 6.2 2.3 14 3.3
20 1.2 1.5 .9 .5 .2 35 16 5.1 7.4 2.1 13 3.2
21 1.2 1.9 1.2 .5 .2{ 250 13 12 7.8 1.8 13 3.0
22 1.2 1.8 1.2 4 2| 270 14 17 .5 1.4 12 2.8
23 1.2 1.1 1.1 4 .2| 240 14 1z 5.8 1.3 12 2.8
2 1.2 1.3 1.1 4 .2| 120 16 14 5.1 1.1 11 2.7
25 2.3 1.5 1.1 .3 .2| %95 17 11 4.9 1.1 11 *2.8
26 2.3 1.9 1.1 .3 76 14 11 4.8 .9 11 2.4
27 2.0 2.2 1.1 .3 68 13 8.9 4.2 N 12 2.3
28 1.8 1.6 1.1 .3 42 11 7.8 4.2 .7 12 2.3
29 1.6 1.8 1.2 2 *28 9.7 7.1 3.3 .5 13 2.4
30 2.7 1.9 1.3 .2 30 *8,9 6.2 o 4 12 3
31 2.8[------- 1.2 .2 22 |----oo- 5.3 L 13 |- -
Totall 45.4 85,7 31.0 20.1 5.711,284.1| 341.5| 241.1| 148.7 73.7, 668.9| 305.8
Mean| 1,46 2,86 1.00 0.65 0.20 41. 11.4 7.78 4,99 2.38 21.6 10,2
Ac-ft] 90 170 61 40 11| 2,550 677 478 297 146| 1,330 606
Calendar year 1956: Max - Min - Mean - Ac-ft -

Water year 1956-57: Max 270 Min 0.1 Mean 8.91 Ac-ft 6,460

Peak discharge (base, 75 cfs).--Mar. 22 (11 p.m.) 370 cfs; Aug. 1 (1 p.m.) 447 cfs (7.73 ft);
Sept. 2 (4 p.m.) 78 cfs (7.12 ft).

* Discharge measurement made on this day.
Note.--Stage-discharge relatlon affected by ice Jan. 15 to Feb, 6, Feb., 10 to Mar. 24. Backwater
from beaver dam Aug. 15 to Sept. 30.
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Pembina River near Walhalla, N. Dak.

Locatlon.r-Lat 48°53!32", long 97°59109", in SELSWL sec. 35, T. 163 N., R. 57 W., on left
bank 13 miles downstream from Little Pembina River and 3% miles southwest of Walhalla.

Drainage area.--3,109 sq mi.
Records_available.--October 1939 to September 1957.

Gage.--Water-stage recorder. Altitude of gage 1s 970 ft (by barometer). Prior to
Oct. 24, 1941, staff gage and Oct. 24, 1941, to Nov. 10, 1943, chain gage, at same
site and datum.

Average discharge.--18 years, 220 cfs (159,300 acre-ft per year); median of yearly mean
discharges, 195 cfs (141,000 acre~ft per year).

Extremes.--Maximum discharge during year, 725 cfs Mar. 23 (gage height, 6.22 ft, back-
water from ice); minimum daily, 1 cf's Feb. 3 to Mar. 2.
1939-57: Maximum discharge, 20,400 cfs Apr. 18, 1950 (gage height, 19.2 ft), from
rating curve extended above 7,000 cfs on basls of contracted-opening determination of
peak flow; no flow at times in 1940-41, 1947, 1953.

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

Revisions (water years).--WSP 1175: Drainage area. WSP 1388: 1943, 1950(P).

Rating table, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
(8hifting-control method used Apr. 17-20)

2.0 21 2.7 106
2.2 32 3.0 176
2.4 52 3.5 349
Discharge, in cublc feet per second, water year October 1956 to September 1957
Lay Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 96 81 14 9 2] 1 220 216 121 55 162 57
2 100 82 13 9 2 1 190 209 125 S2 168 148
3 98 82 13 9 1 1.5 200 206 123 47 79 259
4 *96 81 1z 9 1 1.5 250 203 125 47 47 *143
S 96 90 12 9 *1 1.5 250 197 119 45 34 102
& 98 98 11 9 1 1.5 240 188 116 42 *28 9z
7 98 88 11 9 1 *1.5 240 191 1lo 38 24 92
8 98 *55 10 9 1 1.5 220 206 106 35 24 92
9 96 79 10 9 1 1.5 195 203 102 *33 24 92
10 98 79 10 9 1 1.8 *#210 197 102 32 22 90
il 98 75 10 *9 1 1.5 200 194 98 32 27 88
2 98 83 *10 9 1 1.5 190 188 96 104 41 86
13 96 60 10 8 1 1.5 195 182 *108 114 88 88
14 92 52 10 8 1 1.5 240 179 106 80 45 a8
15 90 46 10 8 1 1.5 250 171 104 46 36 90
15 88 60 10 7 1 1.5 280 166 100 40 52 90
17 88 58 10 7 1 1.5 270 160 104 42 143 94
18 88 46 9 7 1 1.5 270 155 125 47 134 98
19 88 40 9 6 1 2 281 150 127 45 119 104
20 86 30 9 6 1 25 284 148 132 46 102 110
2 86 28 9 1 1 100 273 176 141 54 92 116
20 84 26 9 5 1| 300 277 200 138 47 82 121
23 81 22 9 5 1| 600 266 171 127 41 72 123
24 82 20 9 5 1 700 270 180 112 37 65 127
2 98 19 9 4 1) %680 262 158 100 33 57 129
26 92 18 9 4 1 600 248 155 92 30 52 134
27 84 17 9 4 1| 460 235 148 84 28 52 138
28 81 16 9 3 1 325 232 143 79 26 54 141
29 a2 15 9 3 - 250 228 141 70 25 52 143
30 92 15 9 3 -l 220 *219 138 80 24 51 145
31 86]--~---- 9 2 -| 260 |------- 127 |------- 23 54 |- -~----
Total] 2,832 1,539 312 209 30 (4,548.0 7,185 5,426 3,252 1,370 2,082 3,420
Mean 91.4 51.3 10.1 6.7 1.1 147 23 175 108 .2 67.2 114
Ac-ft| 5,820 3,050 €19 415 60 9,020) 14,210} 10,7860 6,450 2,720 4,130 8,780
Caleniar year 1956: Max 5,080 Min 5 Mean 437 Ac-ft 317,000
Water year 1956-57: Max 700 Min 1 Mean 88.2 Ac-ft 863,830

Peak discharge (base, 400 cfs),--Mar. 23, 725 cfs; Aug. 1 (4 p.m.) 453 cfs (3.76 f£t).

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16 to Apr. 16.
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Pembina River at Neche, N. Dak.
(International gaging station)

Location.--Iat 48°59'20", long 97°83'05", in SEiNWl sec. 31, T. 164 N., R. 53 W., on right
bank 4 blocks east of State Highway 18, at north edge of Neche.

Drainage area.--3,189 sq mi.

Records available.--May 1903 to September 1915, April 1919 to September 1957 (May 1903 to
September 1907, October 1908 to September 1814, fragmentary).

Gage.--Water-stage recorder and concrete control. Altitude of gage is 805 ft (from topo-
graphic map). Prlor to May 24, 1932, staff gage at Great Northern Railway brldge
1 mile upstream, at same datum. May 25, 1932, to Apr. 17, 1939, chain gage on State
Highway 18 bridge 500 ft downstream from railway bridge, at same datum.

Average discharge.--40 years (1907-8, 1914-15, 1919-57), 157 cfs (113,700 acre-ft per
year); median of yearly mean discharges, 123 cfs (89,000 acre-ft per year).

Extremes.--Maximum discharge during year, 661 cfs Mar. 27 {gage height, 7.63 ft}; maximum
gage height, 8.49 ft Mar. 25 (backwater from lce); winimum daily discharge, 5 cfs
Mar, 11-21.
1903-15, 1919-57: Maximum discharge, 10,700 cfs Apr. 20, 1950 (gage helght, 21.58
f't, backwater from ice), from rating curve extended above 5,300 cfs; no flow at times
during each year 1932-41, 1953.

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

Cooperation.--This station is one of the international gaging stations maintained by the
United States under agreement with Canada,

Revisions (water years).--WSP 1175: Drainage area. WSP 1388: 1904(M), 1905-8, 1912-15,
19271, Iéﬁllm, 1933, 1938(M)

Rating tables, water year 1956-57, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct., 1 to May 27 May 268 to Sept. 30
5.9 18 6.6 182 5.9 18 6.5 165
6.0 32 7.0 344 6.0 34 6.8 274
6.2 68 6.2 76

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day| Oct, Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug, Sept.
1 99 99 28 20 8 7 292 262 153 93 30 81
2 102 102 Z8 20 3 7 271 250 150 85 39 90
3 105 99 28 20 8 7 309 242 146 76 105 104
4 *105 99 28 20 *8 7 287 238 146 76 159 165
5 105 105 26 20 8 7 279 230 143 74 EL) *250
3 105 108 24 20 8 7 287 226 143 69 *74 175
7 105 *119 22 20 8 *7 283 218 140 69 57 134
8 105 To8 20 20 8 7 271 214 137 62 47 116
9 102 84 20 20 8 7 %230 214 134 *57 39 110
10 102 84 20 20 8 6 254 226 128 52 34 104
11 102 108 18 20 8 5 189 222 128 60 32 98
12 105 97 *18 *20 8 5 166 211 125 57 30 98
13 105 91 18 20 8 5 222 207 *125 64 41 96
14 105 82 18 19 8 5 246 196 122 128 55 90
15 102 43 18 18 8 5 279 189 128 164 88 90
16 102 28 16 17 8 5 279 186 125 85 74 88
17 99 32 16 16 8 5 292 186 122 69 60 90
18 97 36 16 15 8 5 292 179 125 60 51 90
19 97 38 18 14 8 5 283 172 128 57 131 93
20 97 38 18 14 7 5 287 166 143 60 153 98
21 97 38 18 14 7 5 304 169 153 57 137 104
22 94 32 18 13 7 10 309 179 156 55 128 113
23 91 30 18 12 7 100 300 222 159 82 113 116
24 83 28 18 11 7 300 313 226 156 60 101 122
25 ELS 28 18 10 7 350 33 196 150 55 93 125
26 97 28 18 10 7 *450 309 186 143 49 79 125
27 102 28 18 10 7 600 300 182 125 45 74 128
28 102 28 18 10 7 572 279 178 113 41 74 137
29 97 28 18 9 - *462 271 168 104 37 72 140
30 94 28 18 8l 349 *266 165 98 32 69 140
31 97| - ~--~-- 19 8 - 383 |- ------ 159}------- 30 69 [--=-----
Totall 3,100| 1,896 819 488 215 3,870| 8,262 6,264 4,048 1,980| 2,406| 3,496
Mean 100 63.2 20.0 15.7 7.7 118 275 202 135 63.9 77.6 117
Ac-ft| 6,150| 3,760] 1,230 968 426{ 7,280| 16,390 12,420 8,030| 3,930| 4,770| 6,930
Calendar year 1956: Max 4,800 Min 7 Mean 437 Ac-ft 317,500
Water year 1956-57: Max 600 Min 5 Mean 99,8 Ac-ft 72,280

Peak discharge (base, 400 cfs),--Mar. 27, 661 cfs.

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 17 to Mar. 27.
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Herzog Creek near Concrete, N. Dak.

Locatlon.--Lat 48°45', long 97°54', in SWi sec. 21, T. 161 N., R. 56 W., on right bank
miles northeast of Concrete and 1% miles upstream from mouth.

Drainage area.--18.9 sq mi.
Records avallable.--June 1954 to September 1957.

Gage .~-Water-stage recorder and wooden control. Datum of gage 1s 1,108.95 ft above mean
sea level, dafum of 1929, Emerson Crookston supplementary adjustment of 1941 (levels
by Soil Conservation Service).

Extremes.--Maximum discharge during yesar, 90 cfs Mar., 21 (gage helght, 7.54 ft, backwater
Tom ice); no flow at times.
1954-57: Maximum discharge, 260 cfs Apr. 2, 1955 (gage helght, 9.74 ft, from flood-
marks, backwater from ice); no flow at times each year.

Remarks.--Records good except those for perlod of lce effect, which are falr, and those
Tor period of backwater from beaver dams, which are poor.

Discharge, 1n cuble feet per second, water yzar October 1956 to September 1957

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

1 o 0.5 0.3 0.1 [ 9 4 *1,7 0.3 0.4 ]
2 1 .8 .3 W1 [ [ 4 1.5 .5 . [9)

3 0 1.0 .3 .1 o [} 4 1.7 .4 W3 *.1

4 *0 .8 .2 o 1 0 3 1.3 .6 .4 1

5 W1 2.9 .2 ] *.1 o) 3.0 2.5 4 =5 *.1

6 .1 3.3 1 0 [ 0 2.2 2.3 .3 4 [

7 .2 *2.3 .1 [¢] o] [ 1.8 1.1 .3 4 (*} 0

8 W1 1.7 .1 0 o] *0 1.2 1.7 =2 .3 o]

9 W1 1.5 .1 o] [¢] 9] 1.3 1.3 .2 .2 0o
10 2 1.5 .1 o 4] o *1.0 .6 .2 *,1 0
11 .1 1.3 1 Q o 0 .9 .7 .2 o o]
12 .2 1.0 .1 o] 0 o 1.0 4 4 .3 0
13 .2 1.0 *.1 0 o [o] .9 .6 7 .2 o
14 .2 .8 .1 *0 4] o 8 .7 *1.0 Q [o]
15 .1 .5 .1 o] [¢] o] 1.5 .6 2.7 o] [o]
16 1 .5 .1 [} 0 o 2.1 .8 2.1 0o 0
17 .1 .4 o [} o [o] 1.1 .4 2.8 0o o}
18 .1 .4 [4) 0 o 0 2.3 .5 3.6 [ o
19 .1 .4 o [} (o} 1 12 .4 2.8 o] o
20 .2 4 o [ <] 5 13 .3 2.5 o o
21 .2 -4 0 [} ] 45 3.6 5.1 2.3 0 0
22 .2 .3 0 o 0 55 3.9 17 1.9 0 0
23 .2 .3 [¢] [¢] 0 *43 4.2 7.0 1.5 (4] 0
24 .2 3 .1 o] o 26 5.2 2.1 1.1 o o]
25 .6 4 .1 o 0 16 3.6 1.1 1.0 [¢] o
26 .4 .4 .1 0 [¢] *13 2.3 1.0 1.7 o] [¢]
27 .3 4 .1 [} o 10 1.7 .7 2.5 [o] o
28 .2 .3 .1 o] o 7 1.7 .6 1.3 (4] [¢]
29 .2 .3 W1 0 - *5 1.5 4 .7 0 o
30 =8 .3 W1 [e] - 5 1.7 3 .5 [¢] o
3ls T 1 o 5{-~---" w2| 0 T
To%al 6.2 26.4 3.2 0.3 0.2 236 90.3 56.7 36.7 3.8 o 0.3
Mean 0.20 0.88 0.10 0.01 0.01 7.6 3.01 1.83 1.22 0.12 o 0.01
Ac-ft| 12 52 6.3 0.8 0.4 468 179 112 73 7.5 o)
Calendar year 1956: Max 170 Min 0O Mean 7.28 Ac-ft 5,290
Water year 1956-57: Max 55 Min O Mean 1.26 Ac-ft 911

Peak discharge (base, 75 cfs).--Mar. 21, 90 cfs.

* Discharge measurement or observation of no flow made on this day.
Note.-~Stage-discharge relation affected by ice Feb, 4 to Apr, 4. Backwater from beaver dams
June 8 to Sept. 30.
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Tongue River at Akra, N. Dak.

Location.--Lat 48°46'40", long 97°42!'55", in SE! sec. 11, T. 161 N., R. 55 W., on right
bank 0.6 mile east of Akra and 4,2 miles west of Cavalier.

Drainage area.--148 sq mi.
Records available.--April to June 1950 (in WSP 1137-B), October 1951 to September 1957,

Gage.--Water-stage recorder. Datum of gage is 920.90 ft above mean sea level, datum of
?29 (levels by Soil Conservation Service). Prior to July 10, 1954, chain gage
15 miles upstream at datum 20.80 ft lower.

Average discharge.--6 years {1951-57), 18.0 cfs (13,030 acre-ff per year).

Extremes.--Maximum discharge during year, 840 cfs Mar. 22 (gage height 6,12 ft, backwater
rom ice); minimum, 1.2 cfs Feb. 28 (gage height, 0.27 £f); minimum gage height,
0.24 ft Aug. 11.

1950-57: Maximum discharge, 11,800 cfs Apr. 18, 1950 (gage height, 48.7 ft, from
floodmarks, site and datum then in use), from rating curve extended above 1,500 c¢fs on
basis of contracted-opening determination of peak flow; no flow Dec. 1-27, 1852,

( bThz {éggc)l of Apr. 18, 1950, is the highest known since settlement of the region
abou N

Remarks.--Records good except those for perlods of ice effect or doubtful or no gage-
helght record, which are fair.

Rating table, water year 1956-57, except periods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Nov, 11-14, Apr. 4-19)

0.26 1.3 1.5 35
.3 1.7 2.0 57
.4 2.9 3.0 115
N 6.5 4.0 199
1.0 17
Dischargs, in cuble feest per second, water year Octcker 1956 to September 1957
Day oet, Nov, Dec. Jan, Feb. Mar. Apr, May June July Aug, Sept.
1 5.5 19 12 4 1.9 1.5 31 *21 13 8.6 4.0 3.5
2 4.3 16 14 4 1.8 1.5 25 21 12 7.6 38 28
3 *3.7 17 14 4 1.8 gl.5 30 20 13 6,5 58 182
4 3.7 19 12 4 1.7 1.5 25 19 15 8.3 24 *145
£ 3.9 22 10 4 *1.7 1.5 20 18 14 10 8.6 72
€ 4.3 38 8 4 1.6 1.5 17 17 13 9.3 4.5 36
7 4.3 *43 | 7 g4 1.5 1.5 14 16 12 6.7 *¥3.1 20
8 4.5 26 6 4 1.5 *1.8 14 16 1z 5.1 2.3 16
9 4.2 24 7 3.5 1.5 2.5 *19 19 11 4.5 2.0| 813
10 5.5 2z 6 3.5 1.4 3.0 17 19 10 *4.2 1.8 10
11 4.9 *21 S *3.5 1.3 2.5 13 16 10 4.0 2.6 8
12 4.2 19 4 3 1.3 2.0 20 15 10 9.0 3.2 7
13 4.2 18 *4 3 1.3 1.8 15 14 *13 18 7.2 6
12 4.9 15 4 3 1.3 1.8 11 14 16 19 9.0 5
15 4.9 1z 4 3 1.4 1.3 13 13 18 1z 9.0 g4.9
16 4.7 12z 4 2.5 1.5 1.5 16 12 17 6.7 7.2 4.9
17 4.5 10 4 2.5 1.5 1.7 19 13 14 5.7 5.7 4.8
18 4.5 10 4 2.5 1.6 2.0 27 12 16 4.7 9.6 4.7
19 4.7 10 4 2.5 1.6 5.0 46 11 18 5.7 8.6 4.6
20 4.7 10 4 2.5 1.5 10 56 11 16 4.5 5.9 4.8
21 4.7 9 S 2.5 1.5 60 S0 17 16 4.2 3.5 4.4
22 4.7 8 5 2 1.4/ 300 44 58 16 3.9 2.8 4.3
23 4.9 8 4 2 1.5| *240 49 8 13 3.9 2.4 4.2
24 4.9 9 4 2 1.4 160 57 47 12 3.4 2.3 4.1
25 7.2 9 4 2 1.4 110 57 30 9.6 3.1 2.4 4.0
25 9.8 9 4 2 1.4| %83 45 26 9.3 3.2 1.8 3.9
27 1z 10 4 2 1.4 68 35 22 9. 2.8 2.0 3.5
28 9.0 10 4 2.0 1.3 55 26 20 14 2.5 2.0 3.4
29 7.8 10 4 1.9 - *44 23 18 14 2.3 2.5 3.2
30 10 10 g4 2. 35 21 17 11 2.2 Z2.6 3
31 14 j------- 4 2 41 i 15|------- 2,2 2.5
Total] 178.9 475 183 89.4 42.0/1,243.4 855 665 397.5| 193.8! 241.1
Mean 5.77 15.8 5.9 2.88 1.50 40.1 28.5 2.15 13.2 6.25 7.78
Ac-ft 355 942 363 177 83 2,470 1,700 1,320 188 384 478
Calendar year 1956: Max 1,150 Min 2.2 Mean 50.3 Ac-ft 36,500
Water yesar 1956-57: Max 300 Min 1.3 Mean 14.2 Ac-ft 10,290

Peak discharge (base, 200 cfs).--Mar. 22, 340 cfs; Sept. 3 (1 p.m.) 215 cfs (4.17 ft).

* Discharge measurement made on this day.

g Computed fromtape- or staff-gage reading.

Note.--Stage-discharge relation affected by ice Nov. 15 to Jan, 27, Jan, 31, Mar, 1-12, 18-25, No
gage-height record Dec. 24-29, Dec. 31 to Jan, 6, Jan, 8-10, Mar. 1, 2, 4-6, Sept. 10-14, 16-24 and
doubtful gage-height record Mar. 24 to Apr. 30; discharge estimated on basis of recorder graph,
weather records, discharge measurements, and records for nearby stations.
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Red River of the North at Emerson, Manltoba
(International gaging station)

Location.--Lat 49°00'30", long 97°13'00", in sec. 2, T. 1, R. 2 E., on right bank 1,500 ft
ownstream from Canadian National Rallway bridge in Emerson, three-quarters of a mile
do¥nstrzam from international boundary, 3.6 miles downstream from Pembina River, and at
mile 154.3.

Drainage area,~--40,200 sq mi, approximately (includes about 3,940 sq mi in closed Devils
Take basin)

Records avallable.~-March to November 1902 (gage helghts only) and October 1929 to Septem-
er 1957 In reports of Geologlcal Survey. May 1912 to September 1957 in reports of the
Water Resources Branch, Department of Northern Affailrs and National Resources, Canada.

e.--Water-stage recorder. Datum of gage 1s at mean sea level, datum of 1929, by Geo-
etic Survey of Canada. Prior to 1912, staff gage at a1fferent datum. May 3, 1912, to
fpr. 10, 1953, chain gage and/or staff gage on Canadlan National Rallway bridge. 1, 500
't upstream. May 3, 1912, to Sept. 30, 1923, at datum 2.55 ft lower than present datum~
Oct. 1, 1923, to Sept 30, 1925, at datum 1. 14 ft lower than present datum; Oct. 1,
1925, to Sept 30, 1947, at datum 0.57 £t higher than present datum; and Oct. 1, 1947,
to Sept 30, 1948, at datum 0.21 ft higher than present datum.

Average discharge.--45 years (1912-572 2,755 ¢fs (1,995,000 acre-ft per year); medlan of
vearly mean discharges, 2,380 cfs (1, 720 000 acre-ft per year).

Extremes.--Maximum discharge during year, 15,300 cfs July 4, 5; minimum dally, 360 cfs
Jan. 3l, Feb. 1.

1912-57: Maximum discharge, 95,500 cfs May 13, 1950 (elevation 790.89 ft): minimum
observed, 0.9 cfs Feb. 6-8, 1937 (elevation, 744.00 f

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

Cooperation.--This statlon is one of the International gaging stations maintained by
Canada under agreement with the Unlted States.

Revisions (water years).--WSP 925: 1940. WSP 1388: 1930, 13933, 1949-50.

Discharge, in cubic feet per second, water year October 1956 to September 1957

Day oct Nov, Dec. Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 990 695 781 525 360 30| 7,840{ 11,000 3,220| 13,700| 4,220} 2,120
2 964 715 818 525 362 371 7,930 9,910 3,230 14,400 4,120 2,380
3 941 768 836 522 370 365 7,870 8,940 3,190|*15,000 3,980 3,600
4 939 812 876 513 377 362| 8,020! 7,950{ 3,150( 15,300 3,980 5,280
5 915 871 810 489 375 362| *7,860 7,080 3,100| 15,100 4,090 7,260
6 884 841 *746 480 380 *371 7,540 6,360 3,000{ 13,800 4,040| *9,950
7 862 1,010 684 492 *382 370 6,800 5,810{ *2,910| 13,600] *3,850| 11,700
8 794 1,120 642 *503 382 372 5,780 5,440 2,750 %12,100 3,600| 12,700
9 726 1,280 609 498 390 383 4,840 5,120 2,650| 11,300 3,320 *12,700

10 662 1,470 630 498 400 395| *4,120] *4,850 2,570| 10,800 3,050|%12,000

11 600 1,810 624 486 408 412 3,460 4,590 2,470 10,800 2,910| 10,800

12 563 2,160 588 474 415 433 3,020 4,350 2,350| 11,000 2,770 9,560

13 549 2,280 546 462 420 447 2,770 4,090 2,300| 10,600 2,650| *8,390

14 535! 2,240 522 450 425 471 2,570 3,870 2,280 10,400 2,590 7,290

15 539 2,100 537 443 433 501 2,430( *3,660 2,300| 10,200 2,540 6,380

16 *545 1,780 552 440 437 528| *2,360 3,490 2,320 9,780 2,500 5,700

17 569 1,750 564 435! 437 549 2,400 3,310 2,490 9,320 2,490 5,260

18 587 1,810 570 430 440 564 2,520 3,150 2,770 8,770 2,510 4,960

19 596 1,840 573 425 440 576 2,560 2,980 3,180 8,180 2,520 4,690

20 589 1,780 585 418 437 594 2,630 2,870 3,580 7,540 2,530 4,510
21 587 1,640 591 410 437 648 2,780 2,820 3,890 6,880 2,520 4,390
22 S92 1,320 615 402 435 760 3,040 2,770 4,090 6,280 2,450 4,320
23 593 1,120 597 397 425 840 3,550 2,740 4,160 5,760 2,400 4,310
24 601 992 561 393 418 1,360 5,350 2,720 4,250 5,370 2,350 4,380
25 598 944 522 385 415 2,100 8,030 2,750 4,870 5,050 2,280 4,510
26 601 *944 498 385 412 2,600{ 10,200 2,790| *6,200 4,800 2,230 4,580
27 618 984 488 380 405] *3,260( 11,500 2,880 8,380 4,550 2,200 4,600
28 634 940 501 375 397 4,430| 12,200 2,940| 10,300 4,410 2,170 4,540
29 639 842 507 368 - 5,750|*12,400 3,040( 11,600 4,370] 2,150 4,430
30 657 187 519 *8,720| 12,000 3,170| 12,700 4,340| *2,150 4,340
31 678{-~----- 522 7,420~ --~--- 3,220|------- *4,280 2,120~ ------
Total| 21,147 39,755 19,024 13,725 11,414| 44,810{176,450{140,660|126,050}287,790| 89,290|191,630
Mean 682 1,330 614 443 408 1,450 5,880, 4,540 4,200 9,280 2,880 6,390
Ac-ft{ 41,940| 78,850 37,730| 27,220 22,640 88,880350,000|279,000}250,000(570,800{177,100|380,100

Calendar year 1956: Max 33,700 Min 376 Mean 3,680 Ac-ft 2,663,000
Water year 1956~57: Max 15,300 Min 360 Mean 3,180 Ac-ft 2,304,000

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 16 to Apr. 17.
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Roseau River below South Fork, near Malung, Minn.

Location,--Lat 48°47'30", long 95°44'40", in SWi sec. 6, T. 161 N., R. 39 W., on left

ank a quarter of a mile downstream from South Fork and 1z miles northwest of Malung.

Drainage area,--573 sq mi.
Records available.--October 1346 to September 13857.

Gage . --Water-stage recorder and concrete control. Datum of gage is 1,029,67 ft above
mean sea level, adjustment of 1912.

Average discharge.--10 years, 136 cfs (98,460 acre-ft per year).

Extremes,--Maximum discharge during year, 2,130 cfs Sept. 6 (gage height, 15.13 ft); min-

um daily, 3.8 cfs Feb. 26.
1946-57: Maximum discharge, 3,650 cfs Apr., 24, 1950 (gage helght, 22.51 ft); no
flow for part of Jan. 15, 1952 (caused by construction of concrete control).

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

Rating table, water year 1956-57, except perlods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

4.6 3.5 6.0 139
4.7 5.0 6.5 298
4.9 9.6 7.0 490
5.1 18 10.0 1,100
5.3 31 16.0 2,300
5.6 63
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day | Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 31 97 39| 12 4.7 4.0 280 *448 128 576 60 26
2 30 119 39 1T 7 0 260 38T 113 498 66 759
3 34 117 38 10 4.7 4.0 250 340 105 390 77{ 1,830
4 30 111 34 8.6 4.7 4.0 224 313 109 336 03| 1,730
5 30 142 30 9.4 4.4 4.0 197 291 111 348 99| 1,850
6 28 302 26 9.4 *4 .4 4.0 173 266 *99 369 99| 2,100
7 26 538 24 8.8 4.2 4.0 132 244 86 686 g8| T:9%0
8 26 595 20 8.6 4.1 4.0 124 220 79| 1,030 90| 1,570
9 26 593 19 8.8 4.1 4.0 105 207 74| 1,080 65| 1,210
10 24 551 18 6.5 4.1 4.0 115 197 6| 1,150 54 918
11 24 493 19 6.0 4.1 4.0 84 182 62| 1,380 47 732
12 23 425 18 7.4 4.1 4.0 77 167 59| 1,760 46 807
13 26 390 16 5.6 4.0 4.0 79 152 55| 2,060 49 504
1a 22 356 16 4.8 4.0 4.0 79 139 83| T,660 59 381
15 20 325 16 5.2 4.0 4.0 73 128 105| 1,470 89 309
16 20 197 16 4.1 4.0 4.0 69 117 298| 1,430 74 276
17 20 191 15 4.6 4.0 4.0 *73 111 361 1,010 74 258
18 24 255 14 5.4 4.0 4.0 *90 101 344 966 63 244
19 24 197 14 5.6 4.0 4.0 137 93 328 812 55 273
20 20 128 14 5.8 4.0 4.1 258 88 336 504 48 317
21 20 126 14 6.3 4.0 4.7 478 88 381 344 43 332
22 19 97 14 6.0 4.0 50 634 92 615 284 38 336
23 18 107 14 5.8 4.0| 300 726 117 804 234 36 328
24 93 14 5.8 4.0 500 836 152 922 191 34 321
25 22 74 14 5.4 4.0| 550 962 159 *1,040 162 33 *373
2 26 65 *14 5.2 *3.8| *590 940 154{ 1,010 139 30 412
27 30 58 14 5.2 1.0| 600 832 173 840 124 *29 395
28 36 *50 14 5.0 4.0/ B30 726 217 670 111 29 369
2 40 43 14 5.0 - 440 62Q 220 628 115 26 332
30 46 40 14 4.8 350 533 188 632 *93 26 302
31 §2j------- 12 4.8 *#300 |------- 152 |-~-=--- 68 26 ("""
Total 845| 6,875 598 | 206.7 4,294,8| 10,166 | 5,897| 10,524 | 21,380 1,735 21,314
Mean| 27.3 229 19.3 6.67 139 339 190 351 690 . 710
Ac-ft| 1,680 13,640 1,190 410 8,520 20,160 11,700 20,870 | 42,410 | 3,440 | 42,280
Calendar year 1956: Max 2,020 Min 4.6 Mean 213 Ac-ft 155,000
water year 1956-57: Max 2,100 Min 3.8 Mean 230 Ac-ft 166,500

* Discharge measurement made on this .
Note.--Stage -discharge relation affected by ice Nov. 16 to Dec. 25, Dec. 31, Jan. 2 to Apr. 3.



Location.--Lat 48°55'24", long 95°46'02",

stream side of
5% miles north

Records available

Gage.--Staff gage

RED RIVER OF THE NORTH BASIN

Roseau River near Roseau, Minn.

read once daily.
adjustment of 1928 by Geodetic Survey of Canada.

101

in SW: sec, 24, T. 163 N., R. 40 W., on down-

.--April 1930 to September 1957 (fragmentary).

right pier of highway bridge, 1% miles upstream from Sprague Creek and
of Roseau.

Datum of gage is 1,023.21 ft above mean sea level,

elevations above mean sea level.

Gage readings have been reduced to

Extremes.--Maximum elevation during year, 1,035.11 ft Sept. 3, from floodmarks; minimum

obsérved, 1,024.13 £t Sept. 1

1930-57; Maximum elevation, 1,0837.68 ft Apr. 24, 1950; minimum cbserved,
1,022.77 £t Oct. 11, 1952.

Elevation, in feet, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan. FPeb. Mar, Apr. May June July Aug. Sept.
1 25.00 - 30.21 29.95 26.75 30.17 25.94 24.18
2 24.98 - 29.92 29.68 26.38 29.78 25.50 24.56
3 24.91 - 29.50 29,41 26.59 29.36 25.29 31.92
4 24,94 - 29.08 29.14 26.65 29.10 25.29 33.98
5 24.85 = 28.75 28.88 26.54 29.31 25.27 33.54
6 24.74 - 28.33 28.59 26.31 29.63 25.25 33.92
7 24.72 - 27.79 28.35 26.04 31.23 25.13 33.87
8 24.66 - 27.35 28.21 25.73 32.93 25.05 33.29
9 24.71 - 26.85 27.99 25.52 32.65 24.91 32,51
10 24.65 - 26.66 27.72 25.31 32.59 24.69 31.71
11 24,63 - 26.16 27.43 25.15 32.85 24.59 31.06
12 24,61 - 26.07 27.13 25.086 33.63 24,57 30.60
13 24.61 - 25.84 26,77 25.08 34.14 24.69 30.19
14 - - 25.51 26.586 25.38 33.98 24.68 29.77
15 24.58 - 25.33 26,35 27.11 33.67 24.85 29.38
16 24.58 - 25.42 26.08 28.31 33.19 24.86 28.94
17 24,57 - 25.68 25.82 28.97 32.68 24.89 28.64
18 24.57 - 25.94 25.58 28.93 32.38 24.83 28.34
19 24,66 - 27.01 25.37 28.87 32.36 - 28.21
20 24,56 - 28.98 25.23 28.99 31.64 24.51 28.15
21 24.56 - 29.48 25.29 29.20 31.21 24.39 28.05
2z 24 .48 - 30.08 25.59 29.71 30.90 24.35 27.90
23 24.48 - 30.59 25.83 30.45 30.34 24.28 27.75
24 24.48 32.59 31.00 26.11 30.81 29.98 24,25 27.73
25 24.67 32.77 31.50 26.36 31.05 29.65 24,21 27.85
26 24,61 32.26 31.45 26,69 31.33 29.23 24.19 28.05
27 24.73 31.89 31.22 27.26 31.03 28.70 24.16 27.94
28 24.89 31.43 30.93 27.81 30.85 28.21 24,15 27.78
238 24.97 31.05 30.62 27.68 30.45 27.88 24,15 27.51
30 25,21 30.55 30.27 27.39 30.36 27.34 24.15 27.31
31 25.76 |- - 30.57 27.11 26.63 2414 ______

Note.--Add 1,000 ft to obtain elevation above mean sea level.

507215 O - 59 -8



102 RED RIVER OF THE NORTH BASIN

Sprague Creek near Sprague, Manitoba

(International gaging station)

Location.--Lat 48°59'33", long 95°39'43", in NEf sec. 34, T. 164 N., R, 39 W., on left
bank half a mile south of international boundary, 3% miles south of Sprague, Manitoba,
8 miles upstream from mouth, and 14 mlles northeast of Roseau, Minn.

Drainage area.--151 sq mi.

Records available.--September 1928 to September 1957 (winter records incomplete prior to
1941). Prior to September 1951, published as Mud Creek near Sprague.

Gage.--Water-stage recorder and concrete control. Datum of gage'is 1,038.4 ft above mean
sea level, adjustment of 1928, by Geodetic Survey of Canada. Prior to Mar. 15, 1929,
staff gage at same site and datum.

Average discharge.--18 years (1928-29, 1940-57), 61.3 cfs (44,380 acre-ft per year).
Extremes.--Maximum discharge during year, 422 cfs June 15 (gage height, 9.05 ft); minimum
daily, 0.8 efs Jan. 17-20.
1928-57: Maximum discharge, 2,070 cfs Sept. 1, 1942 (gage height, 15.31 ft), from
rating curve extended above 860 cfs; no flow at times 1In some years.

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

Cooperation.--This station is one of the international gaging stations maintained by the
United States under agreement with Canada.

Revisions (water years).--WSP 1055: 1944.

Rating tables, water year 1956~57, except periods of ice effect or shifting
control (gage height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 19 Apr. 20 to Sept. 30
2.9 15 6.0 182 2.6 8.0 5.0 125
3.3 37 6.5 212 2.8 14 7.0 242
4.0 79 3.0 24 9.0 416
Discharge, in cublc feet per second, water year October 1956 to September 1957
Day | Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 27 107 14 3.0 1.0 2.2 82 215 184 147 21 10
2 26 101 16 3.0 1.0 2.0 90 198 172 *130 21 2
3 25 92 16 3.0 1.2 2.0 80 181 201 114 21 38
4 24 88 12 2.5 1.2 2.0 65 164 203 148 20 34
S 23 iz8 10 2.5 1.2 2.0 55 148 184 248 18 30
8 23 al80 9 2.5 1.4 2.0 50 134 190 261 17 28
7 24 a210 9 2.5 1.4 2.2 50 123 *171 261 15 25
8 27 a200 6 2.5 1.4 2.4 50 il3 140 231 14 22
9 26 a200 6 2.0 1.4 2.4 *45 113 120 189 14 21
10 22 al9o 4 2.0 1.6 2.5 40 116 115 152 13 22
11 22 al90 3 1.5 1.6 2.5 32 122 113 134 11 21
12 21 als8o 4 1.5 1.6 2.5 a30 133 105 210 10 20
13 21 also 4 1.5 1.6 2.5 a30 143 172 254 13 i8
14 22 aléo 4 1.5 1.8 2.5 az8 150 252 236 20 16
15 20 146 4 1.0 2.0 2.5 a28 160 402 231 24 i6
16 19 119 4 1.0 2.0 2.5 a25 170 409 i98 24 i8
17 19 aloo 4 28 1.8 3.0 *58 171 357 145 21 20
18 18 1i0 3 .8 1.8 3.0 65 172 342 125 20 26
19 18 100 3 .8 1.8 3.0 150 190 326 126 17 26
20 19 90 3 .8 1.8 5.0 229 197 291 109 16 27
21 19 80 3 .9 1.8 10 214 i84 269 87 14 27
22 18 60 3 .9 1.8 30 229 134 238 67 13 25
23 17 50 3 .9 1.8 120 245 i20 202 57 12 24
24 *16 35 3 .9 2,0 i90 252 124 166 51 12 28
25 19 32 3 .9 *2,2 180 270 120 136 47 1o *38
26 40 30 4 .9 *170 263 sl 165 44 10 33
27 42 28 *4 +9 160 262 237 187 39 9. 29
28 42 *25 4 .9 a140 267 237 223 35 *9.1 26
29 41 20 4 *.9 al00 251 237 207 31 9.1 25
30 61 16 4 .9 a70 *232 226 171 *28 9.4 24
31 1j----" 4 .9 *70  |------- 208{------- 25/ 10 |-------
Total| 872 3,247 177 46.6 46.8(1,290.7 3,767 5,121 6,413 4,160 467.7 742
Mean 28.1 108 5.7 1.50 1.87 41. 126 165 214 134 16.1) ~ 24.7
Ac-ft 1,730 6,440 351 92 93 2,560 7,470 10,160 12,720 8,250 9z8 1,470
Calendar year 1956: Max 769 Min 1.85 Mean 93.5 Ac-ft 67,880
Water year 1956-57: Max 409 Min 0.8 Mean 72.2 Ac-ft 52,260

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of recorded range in stage and weather
records.

Note.--Stage-discharge relation affected by ice Nov. 18 to Apr. 19. Shifting-control method used
Aug. 1-28.
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Roseau River at Roseau Lake, Minn.

103

Location.--Lat 48°54'22", long 95°49'55", in SWiSW: sec. 28, T. 163 N., R. 40 W., on
upstream bridge piling on left bank at Roseau Lake, 3% miles upstream from Pine Creek,
3 #mlles downstream from Sprague Creek, and 7 miles northwest of Roseau.

Records available.--November 1939 tc September 1957 (incomplete).

Gage.--Staff gage read once daily.
adjustment of 1928 by Geodetlc Survey of Canada.

elevations above mean sea level.

Datum of gage 1s 1,018.59 ft above mean sea level,
Gage readings have been reduced to

Extremes.--Maximum elevation during year, 1,031,35 ft July 16; minimum observed, 1,021.23
Tt & 1

1939-57. Maximum elevation observed, 1,036.86 ft May 13, 1950; minimum observed,
1,019.75 £t Aug. 16, 1941.

Elevation, in feet, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 22.10 23.80 - 29.01 29.01 25.67 28.85 25.69 21.58
2 22,10 24.08 - 28.83 28.86 25.47 28.73 25.09 24.13
3 22.08 24.20 - 28.64 28.68 25.74 28.51 24.58 29.09
4 22,08 24.22 - 28.41 28.48 25.76 28.31 24.18 29.64
5 22.08 25.24 - 28,09 28.25 25.59 28.35 23.88 29.68
6 22.04 27.22 - 27.67 28.00 25.38 28.35 23.53 30.02
7 21,96 27.80 - 27.05 27.74 25,08 28.95 23.22 30.34
8 21.94 27.98 - 26.64 27.58 24.62 29.83 22.88 30.41
9 21.92 27.94 - 26.08 27.29 24,18 30.07 22.50 30.35
10 21,90 27.88 - 25.70 26.93 23.99 30.2 22.07 30.22
11 21.88 27.84 - 25.25 26.69 23.81 30.37 21.76 30.04
1z 21.84 27.80 - 24.73 26.32 23.65 30.77 21.61 29.83
13 21.80 27.78 - 24.22 25.95 23.80 31.13 21.67 29.59
14 21,80 27.74 - 23.77 25.61 24.75 3l.27 21.77 29.27
15 21.80 27.70 - 23.57 25.29 26.19 31.33 22.13 28.92
16 21.78 27.60 - 23.55 24.97 26.95 31.35 22.23 28.57
17 21.78 27.50 - 23.87 24.67 27.30 31.29 22.15 28.25
18 21.70 - - 24.15 24.43 27.32 31.21 22.05 27.89
19 21.70 - 22.59 25.47 24.05 27.32 31.17 21.87 27.58
20 21.68 - 22.72 27.12 23.60 27.48 31,01 21.69 27.30
21 21.68 - 23.13 27.57 23.49 27.60 30.69 21.51 27.05
22 21.66 - 24.65 27.90 24.05 27.79 30.43 21.37 26.76
23 21.64 - 27.50 28.30 24.42 28.07 30.10 21.35 26.49
24 21.58 - 29.29 28.57 24.58 28.32 29.79 21,35 26.33
25 21,58 - 29.46 28.98 24.80 28.53 29.43 21.35 26.33
26 21.84 - 29.24 29.17 25.49 28.80 29.05 21.35 26.39
27 2z2.08 - 29.23 29.21 26.09 28.90 28.63 21,31 26.35
28 22.34 - 29.18 29.28 26.29 28.94 28.15 21,27 26.09
29 22.40 - 29.21 29.24 26.35 28.95 27.67 21.27 25.83
30 22.70 - 29.13 29.13 26,25 28.93 27.17 21.25 25.57
31 23.32 | | |ememmed] 29.18 26.06)_____.__| 126.40 21.23) ___

Note.--Add 1,000

ft to cbtain elevation above mean sea level,
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Roseau River at Ross, Minn.

Location.--Lat 48°54!137", long 95°55'18", in SEi sec, 27, T. 163 N., R. 41 W., on left
bank 300 ft downstream from highway bridge, a quarter of a mile north of Ross, and two-
thirds of a mile downstream from Pine Creek.

Drainage area.--1,220 sq mi, approximately.

Records available.--July 1928 to September 1957.

Gage.--Water-stage recorder. Datum of gage 1s 1,018.44 ft above mean sea level, adjust-
ment of 1928 by Geodetlc Survey of Canada. Prior to Mar. 13, 1929, staff gage at same
site and datum.

Average discharge.--29 years, 232 cfs (168,000 acre-ft per year) .

Extremes.--Maximum discharge during year, 1,600 cfs July 16 (gage helght, 11.89 ft); mini-
mum daily, 12 cfs Jan. 21-26, Jan. 29 to Feb. 10.
1928-57: Maximum discharge, 6,560 cfs May 12, 1950 (gage height, 18.25 ft); minimum
recorded, 1.1 cfs Jan. 16, 1940.
Maximum stage known, about 19 ft in 1896. Other outstanding floods reached the fol-
lowing stages %from information by local residents); flood of July 1919, 17.5 ft; flood
of 1927, about 16 ft.

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are poor. High flow regulated by natural storage in Roseau Lake.

Revisions {water years).--WSP 1055: 1945. WSP 1175: Drainage area. The flgures of peak

discharge for the water years 1948-49 have been revised as shown below, superseding
thcse published in WSP 1115 and 1145.

Revised peak discharge.--1947-48: July 9 (10 p.m.) 273 cfs; Aug. 3 (6 p.m.) 612 cfs.
1948-497 June 4 (1 a.m.) 390 cfs.

Rating table, water year 1956-57, except period of lce effect (gage
height, in feet, and discharge, in cubic feet per second;
(Shifting-control method used Oct. 1-6, Aug. 27 to Sept. 2

0.6 11 4.0 212
1.0 23 6.0 475
2.0 66 10.0 1,150
3.0 122 12.0 1,630
Discharge, in cubic feet per second, water year October 1956 to September 1957
Day Oct. Nov. Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
1 98 268 88 29 12 15 900 1,070 546 1,040 571 40
2 98 302 85 25 12| 15 *890 1,040 514 1,010 489 281
3 94 318 80 23 12 15 860 1,020 552 959 416 1,020
4 93 320 75 23 12 15 800 974 550 952 362 1,080
5 92 411 70 22 12 15 740 934 529 954 314 1,100
6 87 686 65 20 12 15 700 888 503 990 270 1,170
7 81 a830 60 19 12 15 640 853 462 1,150 234 1,240
8 78 a830 55 18 12 15 580 822 405 1,230 191 1,290
9 78 a800 45 17 12 15 520 778 350 1,270 158 1,320
1o 76 a775 43 17 12 15 470 739 317 1,310 125 1,320
11 73 a750 40 16 13 15 430 690 292 1,360 101 1,300
12 69 a730 39 16 13 15 390 636 271 1,440 87 1,260
13 68 a720 38 16 13 15 a350 588 294 1,490 94 1,210
14 73 a700 37 15 13 15 a340 534 404 1,540 109 1,140
15 76 a6g90 37 14 13 15 a320 488 819 1,580 128 1,080
16 72 a680 35 15 13 15 a300 444 723 1,600 138 1,020
17 67 2680 35 14 13 15 a300 404 771 1,590 132 948
18 64 670 30 13 13 15 *#335 370 774 1,580 125 885
19 64 630 30 13 13 15 517 316 781 1,570 112 835
20 65 600 30 13 13 16 758 264 806 1,530 102 792
21 58 580 30 12 13 20 805 252 822 1,480 88 754
22 54 540 30 12 13 50 846 309 842 1,410 74 708
23 50 480 31 12 13 150 907 383 885 1,350 64 662
24 47] 400 31 12 14 500 950 388 912 1,270 56 638
25 *50 280 31 12 14 600 1,010 404 948 1,200 54 642
26 68 200 *31 12 *14 700 1,040 511 1,000 1,120 44 *642
27 100 170 31 13 15 soo| 1,060 590| *1,030| 1,030 *42 620
28 112! 130 31 *13 15 850 1,080 619 1,080 941 42 594
29 120 *110 31 1z z 860| *1,090 *634] 1,060 *864 41 558
30 143 95 31 8so{ 1,080 618 1,050 776 39 517
31 210|-=---=- 30 900(------- 580|-~-~--- £76 37 f--mm-
Total| 2,578| 15,375 1,355 492 361 6,611 21,008| 19,130| 20,072| 38,262 4,840| 26,666
Mean 83.2 512 43.7 15.9 12.9 213 700 617 669 1,234 156 889
Ac-ft 5,110| 30,500 2,690 976 716§ 13,110 41,670) 37,940| 39,810| 75,890 9,600| 52,890
Calendar year 1956: Max 2,150 Min 11 Mean 445 Ac-ft 323,300
Water year 1956-57: Max 1,600 Min 12 Mean 429 Ac-ft 310,900

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records, recorded range in stage,
and records for station near Malung.

Note.--Stage-discharge relation affected by ice Nov. 18 to Apr. 12.
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Roseau River near Badger, Minn.

Location.--Lat 48°54'42", long 96°00'24", in SWi sec. 30, T. 163 N., R. 41 W., on right
bank 100 ft upstream from highway bridge and 9 miles north of Badger.

Records available.--August 1928 to September 1957 (incomplete).

Gage.--Water-stage recorder. Datum of gage is 1,016.90 ft above mean sea level, adJust-
ment of 1928 by Geodetic Survey of Canada. Gage readings have been reduced to eleva-
tions above mean sea level.

Extremes.--Maximum elevation during year, 1,028.20 ft July 17; minimum recorded,
T,0I8.49 ft Aug. 31.
1928-57: Maximum elevation, 1,032.65 ft May 13, 1950; minimum recorded, 1,017.72
ft Sept. 17, 1955.

Elevation, in feet, water year October 1956 to September 1957

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

1 19.70 - 26.45 26,21 23.49 - 24.01 18.57
2 19.66 - - 26,11 23.24 - 23,56 20.46
3 19.63 - - 25.99 23.44 25.88 23,08 25.74
4 19.59 - 26.25 25.84 23.47 25.84 22.61 26.22
5 19.57 - . 25.89 25.67 23.34 25.88 22.19 26.32
[ 19.57 - 25.55| 25.47 23.19 25.86 21.77 26.53
7 19.53 - 25.32 25.30 22.96 26.74 21.41 26.78
8 19.48 - - 25.16 22.59 27.02 20.98 26.97
9 19.42 - - 24.94 - 27.13 20.55 27.08
10 19.39 - - 24.69 - 27.22 20.09 27.09
11 19.32 b - 24.40 - 27.35 19.65 27.04
12 19.25 - 23.23 24,12 21.60 27.69 19.65 26.91
13 19.19 - 22.46 23.79 21.65) 127.84 19.56 26.75
14 19.19 - 21.92 23.47 22.25 27.96 19.70 26.53
15 19.20 - 21.61 23.17 - 28.11 - 26.30
16 19.17 - 21.58 22.87 - 28.17 - 26.02
17 19.08 - 21.81 22.58 - 28.19 - 25,74
18 19.00 - 22.04 22.40 - 28.17 - 25.46
19 18.98 - 23.19 22.00 - 28.13 - 25.21
20 19.05 - 24.72 21.57 - 28.04 - 24.98
21 19.08 - 25.04 21.38 - 27.87 - 24.75
22 19.01 - 25.24 21.78 - 27.65 - 24.52
23 18.92 21.43 25.61 22.20 - 27.40 - 24,23
24 18.84 26.29 25.83 22,37 - 27.14 - 24.07
25 - 26.79| 26.05| 22.48 - 26.87 - 24.04
26 -~ 26.60 26,14 23.08 - 26.58 - 24,03
27 - 26.60 26.23 23.69 - 26.25 18.93 23.92
28 - 26.70 26.27 23.89 - 25.89| 18.70 23.76
2¢ - 28.75 26.27 23.97 - 25.52 18.60 23.56
30 IR S T I AU 26,81 26.25 23.90 - 25.10 18.56 23.33
31 - 26.59 | ______| 23,75} ______ 24.56 18,50 _ -~

Note.--Add 1,000 ft to obtain elevation above mean sea level.
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Roseau River near Haug, Minn.

Location.--Lat 48°55'28", long 96°12'26", in SE{ sec, 21, T. 163 N., R. 43 W., on left
bank 250 ft downstream from abandoned highway bridge, ’5 miles south of intérnational
boundary, and 8% miles northwest of Haug.

Records available.--April 1932 to September 1957 (incomplete).

Gage.--Water-stage recorder. Datum of gage is 1,014.02 ft above mean sea level, adjust-
ment of 1928 by Geodetic Survey of Canada. Gage readings have been reduced to eleva-
tions above mean sea level.

Extremes. --Maximum elevation during year, 1,023.13 ft July 21; minimum recorded,
T,015.80 ft Oct. 24.
1932 57: Maximum elevation, 1,024.64 ft May 15, 1950; minimum recorded, 1,014.74
ft Aug. 8, 1933.

Elevation, in feet, water year October 1956 to September 1857

Day| Oct. Nov. Deec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 16.50 - 22.48| 22.23] 20.01[ =22.07| 22.10] 15.93
2 16,45 - 22.55( 22.23| 19.83| =22.07 721.85| 16.27
3 16.41 - 22.61| =22.21| 19.74| 22.05| =21.48| 19.78
4 16.39 - 22.61| @22.17| 19.78 722.08{ 20.94| 21.38
5 16.36 - 22.65| 22.13| 19.76 =22.10( 20.28| 21.71
6 16.34 - 22.60| 22.05| 19.e4| =22.11} 19.55| 21.85
7 16.31 - 22.45| 22.02{ 19.48| =22.30| 18.88| 21.98
8 16,28 - 22,31 21.95) 19.22| =22.43| 18.28| 22.09
9 16.24 - 22.13] 21.85| 18.89} 22.52} 17.69| =22.
10 16.21 - 21.86| 21.72] 18.60f =22.57 17.19] =22.29
11 16.17 - 21.21
12 16.13 - -
13 16.05 - -
14 16.03 - 19,41
15 16.03 - 18.84
16 16.03 - 18.44
17 16.01 - 18.50
18 15.95 - 18.51
19 15.88 - 19.35
20 15.%0 - 20.65
21 15.95 - 21.1