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PREFACE

This report was prepared by the Geological Survey in coopera-
tion with the States of Ilinois, Indiana, Iowa, Minnesota, Missouri,
North Dakota, and Wisconsin, and with other agencies, by personnel
of the Water Resources Division, C. G. Paulsen, chief, under the gen-
eral direction of J. V. B. Wells, chief, Surface Water Branch, and
B. J. Peterson, chief, Annual Reports Section.

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

V. R. Bennion Iowa City, Iowa
H. C. Bolon- — — - Rolla, Mo.
F. C. Christopherson._.- - - —---Madison, Wis.
D. M. Corbett o Indianapolis, Ind.
H. M. Erskine___ e Bismarck, N. Dak.
J. H. Morgan__ ——— Champaign, Ill.
P. R. Speer (succeeded by L. R. Sawyer) _______________ St. Paul, Minn.
Frank Stermitz Helena, Mont.
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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS, 1952

SCOPE QF WORK

This volume is 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, 1952. Since 1888, when the United States Geological Survey first
studied streamflow in relation to problems of irrigation, similar measurements have been
made at more than 12,600 gaging stations in the 48 States and at many others in the Terri-
tories of Alaska and Hawall. On September 30, 1952, the Geologlcal Survey and cooperating
organizations were maintaining 6,700 gaging stations, including those in Alaska and Hawali.

Miscellaneous discharge measurements were made at many other points in the 1852 water year.
COOPERATION

Many State, municipal, and private organizations have cooperated with the Geological
Survey in this work by elther furnishing or helping to collect data. Organizations that
supplied data are acknowledged in statlon descriptions, and organizations that assisted in
the collection of data through cooperative agreements with the Survey are:

Illinols: State Department of Registration and Education, N. J. Puffer, director,
through the Water Survey Divislon, A. M. Buswell, chlef; State Department of Publlc
Works and Bulldings, C. P. Casey, director, through the Division of Waterways, T. B.
Casey, chief englineer; and Department of Highways, Cook County, W. H. Erickson,
president of Board of County Commlssioners, and G. A. Quinlan, superintendent.

Indiana: State Department of Conservation, K, M. Kunkel, director, through the
Division of Water Resources, C. H, Bech.ert, director; State Highway Commission, S. C.
Hadden, chairman, and R, H. Bower, chief engineer; Indiana Flood Control and Water
Resources Commission, Anton Hulman, Jr,, chairman, J. I. Perrey, chief engineer; and
State Board of Health, L. E, Burney, commissioner, and B. A. Poole, director, Bureau
of Sanitary Engineering.

Iowa: Iowa Geclogical Survey, H. G. Hershey, director and State geologist; Uni-
versity of Iowa Institute of Hydraulic Research, F. M. Dawson, dean of College of
Engineering, and Hunter Rouse, director; and Iowa State Conservation Commission,

B, F. Stiles, director.

Minnesota: State Department of Conservation, Division of Waters, S. A. Frellsen,
director; State Iron Range Resources and Rehabllitation Commission, E. G. Bayuk,
commlssioner; and municipality of Austin, G. L. Brown, city engineer.

Missourl: Missourl Geological Survey and Water Resources, E. L. Clark, State
geologist; and State Highway Department, R. M. Whitten, chief englneer.

North Dakota: State Water Conservation Commission, J, J, Walsh, chief engineer.

Wisconsin: Public Service Commission of Wisconsin, G, P, Steinmetz, chief engi-
neer, and State Committee on Water Pollution, G. P, Steinmetz, chairman.

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 213 gaging stations of

1
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which 69 were in Illinois, 15 in Indiana, 32 in Iowa, 50 in Minnesota, 13 in Missouri,
10 in North Dakota, 1 in South Dakota, and 23 in Wisconsin.

Assistance was also furnished by the Fish and Wildlife Service of the United States De-
partment of the Interior in the operation of certain stations in Wisconsin.

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

Full cooperation exists between the Geological Survey of the United States Department
of the Interior and the Water Resources Division, Department of Resources and Development,
Canada. On waters adJacent to the international boundary, certain stations are maintained
Jointly by the United States and Canada under the terms of the Boundary Waters Treaty of
1909, and others are maintained under a subsequent agreement between the two Governments.
The records from all these stations are obtained in such a manner as to be equally accept-
able and avallable in both countries. These stations are herein designated as interna-
tional gaging stations.

The following organizations aided in collecting records:

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

Iowa: Union Electric Power Co., Iowa Electric Co., Iowa Electric Light & Power
Co., Des Moines Waterworks, Jacob E, Decker & Sons, State University of Iowa, and
cities of Ames, Cedar Rapids, Des Moilnes, Fort Dodge, Iowa City, Marshalltown,
Ottumwa, and Waterloo.

Wisconsin: Northern States Power Co., Wisconsin Public Service Corp., and Wis-

consin Valley Improvement Co.
DIVISION OF WORK

The stream gaging was done by the Water Resources Division of the Geological Survey,
Carl G. Paulsen, chief hydraulic engineer, under the direction of Joseph V. B, Wells,
chief of the Surface Water Branch. The data for stations in the several States were col-
lected and prepared for publication under the supervision of the district engineers at the
offices listed below. The records were reviewed and the manuscript prepared for publica-

tion under the direction of B, J. Peterson, chief, Annual Reports Section.

State District office Address
Illinois ? Champaign,............ ... 605 South Neil Street.
Indiana B/.......... e India.napolis............. 311 West Washington Street.
Iowa...evvinernnan, eenens Towa City...ooinvioiniins 508fH317draulic Laboratory, University
0. owa,
Minnesota g/ viveeie... St. Paul. 1610 New Post Office Building.
Missouri AN . Rolla.. 900 Pine Street.
Montana...... Helena... 409 Federal Building.
North Dakog 5/ . Bismarck. . 202} Third Street.
Wisconsin £/.7. ... ... MAALSON. wneernrrernernnn 666-State Office Building.

a/ Except for Mississippl River at Alton, East Fork Galena River at Council Hill, and Singleton
ditch at Illinol.

b/ Including Singleton ditch at Illinoi, Ill.

¢/ 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 and at La Crosse, Wis., Whetstone River near Big Stone,
S. Dak., Little Minnesota River near Peever, 3. Dak., and Bols de Sioux River near White Rock, S.
Dak,

&/ Including Mississippi River at Alton, Ill.

g/ Including Red River of the North at Halstad and at oslo, Minn.

g/ Except for Mississippl River at Prescott and La Crosse but including East Fork Galena River at
Council Hill, I11l., and St. Croix River near Rush City, Minn.
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Information of a more detailed nature than that published for most of the gaging sta-
tiohs 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:

Cublc 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.

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

Cfs-day is the volume of water represented by a flow of 1 cublic foot per second for
24 hours. It is equivalent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons,
and represents a runoff of 0,.0372 inch from 1 square mile.

Stage-discharge relatlion is 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-dis-
charge 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 is the volume of water in a reservoir. Unless otherwise indicated, volume is
computed on the basis of a level pool and does not include bank storage.

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

within the area unless otherwise noted.
DOWNSTREAM CRDER 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 di-
rection along the main stem all stations on a tributary entering above a main-stem station
are listed before that station. If a tributary enters between two main-stem stations, it
is listed between them. A similar order 1s 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,
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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
stations are on tributaries between any two sfations on a maln stem and the rank of the
tributary 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 téward mouth, then all stations on the uppermost
tributary to the main 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 rela-
tion, weather records, and other information aré used to supplement base data in determin-
ing the daily flow. The records of stage are obtained either from direct readings on a
nonrecording gage or from a water-stage recorder that gives a continuous record of fluc-
tuations. Measurements of discharge are made with a current meter by the general methods
adopted by the Geological Survey on the basls of experience in stream gaging since 1888.
These methods are described in Water-Supply Paper 888 and are also outlined 1n standard
textbooks on the measurement of stream discharge. Typical structures in use at gaging
stations 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
measurements of peak discharge (such as slope-area or contracted-opening measurements,
computation of flow over dams or weirs, and by other methods), velocity-area studies, and
logarithmic plotting. The application of the daily 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-dlscharge relation is subject to change because of frequent or
continual change in the physical features that form the control, the dally mean dlscharge
is determined by the shifting-control method, in which correction factors based on indi-
vidual discharge measurements and notes by engineers and observers are used in applylng
the gage heights to the rating tables. If the stage-discharge relation for a station 1is
temporarily changed by the presence of aquatic growth or debris on the control, the daily
mean discharge is computed by what 1s essentially the shifting-control method.

At some gaging stations the stage-discharge relation is affected by backwater from res-
ervolrs, 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
discharge. Information requisite for determining the slope or fall is obtained by means
of an auxillary 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 of stage is
used as a factor in the determination of discharge.

At most gaging stations In the northern part of the United States and at some in the
mountainous regions of other parts the stage-discharge relatlon is affected by lce durlng

































GAGING-STATION RECORDS 15

HUDSON BAY BASIN
SASKATCHEWAN RIVER BASIN

Belly River at international boundary

{International gaging station)

Location.--Lat 48°59150", long, 113°40!50", in NW} sec. 2, T. 37 N., R, 16 W. (un-
surveyed), on right bank 200 ft upstream from international boundary, 11 miles south-
east of Waterton Park, Alberta, and 15 miles northwest of Babb, Mont.

Drainage area.--74.8 sq mi.
Records available.--May 1947 to September 1952.

Gage.--Water-stage recorder. Prior to September 1947, staff gage at same site and datum.

Average discharge.--5 years, 261 cfs.

Extremes.--Maximum discharge during year, 751 cfs Oct. 3 (gage height, 3.92 £t); minimum,
CTs Apr. 1 (gage helght, 1.64 It).
1947-52: Maximum discharge, 1,810 cfs June 17, 1948; maximum gage height, §.57 ft
June 23, 1950; minimum daily discharge, 12 cfs Feb. 12, 13, 1949.

Remarks.--Records good except those for periods of 1lce effect or no gage-helght record,
which are poor. No regulation or diversion.

Cooperation.--This is one of the international gaging stations maintained jointh by the
Hni Ted States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Resources
and Development, Canada.

Rating table, water year 1951-52, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

1.7 217 3.0 323
2.0 55 3.5 540
2.3 101 3.9 740
2.6 177
Discharge, in cubic feet per second, water year October 1951 to September 1952 -
Day Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 625 155 110 55 45 45| 25 580 460 580 277 150
2 730 150 125 55 45 45 25 565 442 560 281 140
3 *735 150 120 55 45 45 25 535 451 502 281 132
4 660 134 120 55 45 45 3l.2 483 511 474 277 127
S 590 134 115 55 45 45 37.0 433 590 474 289 *124
6 506 132 110 55 45 45 55 399 680 469 270 124
7 437 127 100 55 45 45 82 366 685 433 296 142
8 391 134 95 55 45 45 96 346 635 395 362 140
9 370 122 95 S5 *45 45 107 335 570 378 342 142
10 339 120 95 55 55 45 96 338 555 391 391 142
11 319 124 95 60 65 45 72 358 530 403 374 137
12 300 120 95 65 60 40 *76 429 660 407 342 132
13 296 118 :1o] 55 60 40 85 506 645 378 323 137
14 293 114 85 45 55 40 94 550 580 354 296 130
15 296 114 80 *45 55 40 114 €10 555 346 289 124
16 281 110 80 40 50 40 124 670 535 346 270 118
17 270 105 80 0 45 40 165 *655 540 350 255 112
18 243 100 80 40 40 40 225 635 585 339 240 107
19 236 95 80 40 40 40 300 650 516 342 229 112
20 229 90 75 40 40 35 350 720 483 346 218 112
21 218 95 75 40 40 35| 346 725 469 335 208 112
22 208 95 75 40 40 30 327 680 *474 323 197 112
23 204 85 75 40 40 30| 312 625 478 *300 191 112
24 194 90 70 40 40 30 312 595 469 300 187 112
25 le4 75 70 40 40 30 350 615 451 293 187 107
26 *171 75 65 40 40 25| 433 640 433 289 180 107
27 168 75 65 40 *45 25 580 €615 429 281 171 112
28 174 *75 65 40 45 25| 700 585 433 277 162 109
29 191 75 60 40 45 25 700 575 474 277 156 105
30 171 80 55 40 - 25| 645 545 545 274 159 101
31 162 - 55 45 - 25 - 502 - 277 159
Total] 10,191 3,268 2,655 1,465 1,345 1,155(6,889.2 | 16,862 15,863 | 11,493 7,859 3,673
Mean 329 108 85.6 47.3 46.4 37.3 230 544 529 371 254 122
Cfsm 4.40 1.46 1.14} 0.632| 0.620| 0.499 3.07 7.27 7.07 4.96 3.40 1.83
In. 5.07 1.62 1.32 0,73 0.67 0.57 3.43 8.38 7.89 5.71 3.91 1.83
Ac-fY{ 20,210 6,480 5,270 2,910 2,670 2,290| 13,660| 33,450 | 31,460 | 22,800 | 15,590 7,290
Calendar year 1951: Max 1,420 Min 4S5 Mean 322 Cfsm 4.30 1In, 58,42 Ac-ft 233,100
Water year 1951-52: Max 735 Min 25 Mean 226 Cfem 3.02 In. 41.13 Ac-ft 164,100

¥ Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 1-3, Nov. 16 to Apr. 3 (no gage-height record
Dec. 31 to Jan. 5, Jan. 11 to Feb. 8; discharge estimated on basis of 2 discharge measurements,
weather records, and records for Belly Rlver near Mountain VIEW).



16 SASKATCHEWAN RIVER BASIN

North Fork Belly River at international boundary
(International gaging station)

Location.--Lat 48°59'20", long. 113°45'50", in S} sec. 2, T. 37 N., R. 17 W, (unsurveyed),
ont left bank three-quarters of a mlle south of international boundary,lsg miles up~
s;ream from mouth, 8 miles southeast of Waterton Park, Alberta, and 175 miles northwest
of Babb, Mont.

Drainage area.--10.1 sq mi.
Records avallable.--September 1947 to September 1952.

Gage .--Water-stage recorder.

Average discharge.--5 years, 34.2 cfs.

Extremes.--Maximum discharge during year, 141 cfs June 12 (gage helght, 3.17 ft); mini-
mum, 2.3 cfs Mar. 20, 24-26 (gage height, 1.44 f%).
1947-52: Maximum discharge, 386 cfs June 16, 1948 (gage height, 4.23 ft), from
}"'at):ing curve extended above 180 cfs; minimum, 0.5 cfs Apr. 3, 1948 {gage height, 1.23
t).

Remarks.--Records good except those for periods of ice effect, which are poor. No regu-
atlon or diversion.

Cooﬁeration.—-'l‘his is one of the international gaging stations maintained ,join(:lg by the

mited States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Resources
and Development, Canada.

Rating table, water year 1951-52, except perlods of 1ce effect (gage
height, in feet, and diecharge, in cublc feet per second)

1.4 1.9 2.0 20.4
1.5 2.9 2.4 49.0
1.8 4.4 2.8 90
1.7 6.5 3.2 145
1.8 9.6

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 114 bl vl b4.5] b3 b2.5 v2.5| 57 66| 94 38.9 16.0
2 104 b18 9.6 b4.5 b3.5 b2.5 2.6 53 69 77 38.2 15.4
3 86 16.0 b6 b4.5 b3.5 b2.5 b2.5 48.2 76 70 36.1 14.8
4 14 14.8 5.6 p4.5 3.5 b2.5 2.6 42.6 93 69 34.0 15.4
5 *78 13.7 b5.5 b4.5 b3.5 2.5 b3 38.2 106 70 34.0 15.4
4] 70 12.6 b5.5 bé.5 b3.5 b2.5 b4 35.4 109 63 34.0 15.4
7 62 *12.1 b5.5 b4.5 b3 b2.5 b6 33.3 100 54 40.2 *17.8
8 56 11.7 b5.5 4.6 b3 b2.5 b5.5 34.0 88 51 a8 17.2
9 53 11.7 b5.5 4.6 b3 2.5 b5 34.0 80 53 63 16.6
10 49.8 11.7 b5.5 4.2 *b3 2.5 b5 36.1 85 54 112 15.4
11 48.2 11.7 b5.5 b4 b2.5 2.6 *5.2 46.6 77 53 96 14.8
1z 45.8 11.7 5.8 b4 b2.5 2.6 5.2 60 132 62 71 14.3
13 43.4 1l1.2 b5.5 b4.S »2,5 2.5 6.0 67 114 59 59 15.4
14 41.0 10.8 b5.5| *b4.5 b2.5 2.5 10.0 64 91 54 53 14.3
15 38.9 b10 b5 4.4 b2.5 2.5 15.4 80 89 52 46.6 14.3
16 35.4 b9 bs b4.5 k2.5 2.5 14.8 88 85 51 41.0 13.2
17 32.6 b8 b5 b4.5 b2.5 2.4 21.7 84 82 43.0 37.5 13.2
18 30.5 b7.5 b5 b4 b2.5 2.4 31.2 84 76 44.2 34.7 12,6
19 29.1 9.5 S 4.2 b3 2.4 38.9 103 72 54 32.6 14.3
20 27.7 b8.5 b5 4.2 b3 2.3 37.5 *107 70 64 30.5 14.3
21 25.7 »7.5 b5 4.2 b3 b2.5 29.1 94 *70 58 28.4 13.2
22 24.4 b8 b5 b4 b3 b2.5 25.0 85 68 49.8 27.0 12.6
23 23.7 b7.5 bsS b4 b3 b2.5 23.7 85 62 45.8 26.3 11.7
24 22.4 b7 5.0 b4 b3 2.3 29.1 89 59| *48.2 25.7 11.7
25 21.1 b7 5.0 b4 b2.5 2.3 41.0 94 57 46.6 25.0 11.2
26 18.1 b7 5.0 b4 b2.5 2.3 57 95 55 45.0 22,4 10.8
27 19.1 b6 5.0 b4 b2.5 2.4 72 88 97 45.4 20.4 11.7
28 21.1 b5.5 bs b4 b2.5 k2.5 s BE 75 40.3 18.4 11.2
29 25.0 *b5.5 bS 3.5 b2.5 b2.5 64 89 96 39.6 18.4 10.8
30 2204 b6.5 b4.5 b3.5 - b2.7 55 76 106 38.9 18.4 10.0
31 18.4 - b4.5 b3,5 - b2.5 - 65 - 38.9 16.6 -
Total] 1,361.8 306.7 172.5 130.4 83.0 76.7 695.5(|2,141.4 2,465(1,689.7(1,273.3 415.0
Mean 43.9 10.2 5.56 4.21 2.86 Z.47 23.2 89.1 82.2 54.5 41.1 13.8
Cfsm 4.35 1.01 0.550 0.417 0.283 0.245 2.30 6.84 8,14 5.40 4.07 1,37
In. 5.02 1.13 0.63 0.48 Q.31 0.28 2.57 7.89 9.08 6.23 4.69 1,53
Ac-ff§ 2,700 608 342 259 165 152 1,380 4,250 4,890 3,350 2,530 823
Calendar year 1951: Max 218 Min 2.8 Mean 43.7 Cfsm 4.33 In, 58,79 HAc-ft 31,660
Water year 1951-52: Max 132 Min 2.3 Mean 29.5 Cfsm 2.92 In. 39.84 Ac-ft 21,450

Peak discharge (base, 100 cfs).--Oct. 1 (2 to 6 a.m.) 117 cfs (3.00 ft); May 20 (5 to 10 a.m,) 110
cfs (2,95 ft); June 6 (L a,m.) 111 cfs (2.96 ft); June 12 (11 a,m. to 4 p.m.) 141 cfs (3.17 ft);
June 30 (10 a.m.) 110 cfs (2.95 ft); Aug. 10 (11 a.m. to 3 p.m.) 128 cfs {3.08 ft).

* Discharge measurement 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 NE% sec. 5, T. 2, R. 28 W., fourth meridian, in

erta, on right bank 2 mlles downstream from intake of Mountaln View Irrigation
District canal, 5 miles southwest of Mountain View, and 7 miles north of international

boundary.

Drainage area.--121 sq mi.

ecords avallable.--October 1948 to September 1952 1n reports of Geological Survey. No-
gemBgr T9IT To September 1952 in reports of Department of Resources and Development,
anada.

Gage.--Water-stage recorder. Datum of gage is 4,344.90 ft above mean sea level (Irriga-
ion Surveys datum). Prior to September 1916, staff gage at site 20 ft upstream at
same datum. September 1916 to Apr. 5, 1949, chaln gage at site 20 ft upstream at same
datum,

Average discharge.--18 years (1935-52), 289 cfs.

ExEremes.--Maxﬁum discharge during year, 1,020 cfs June 12 (gage helght, 3.46 ft); mini-
mum_observed, 40 cfs Mar. 28 (gage helght, 1.45 ft, backwater from ice).

1911-52: Maximum discharge observed, 4,200 cfs June 13, 1937 (gage height, 6.25 ft);
minimum observed, 14 cfs Feb., 8, 1941 (gage height, 1,19 ft).
Flood in June 1908 reached a stage of 14.98 ft (discharge, about 16,000 cfs).

Remarks.-~Records good except those for periods of ice effect or no gage-helght record,
which are poor. Natural flow of stream affected by diversion in Mountain View Irriga-
tion District canal ({see following page), which diverts water from right bank of river
2 mlles upstream from station.

Cooperation.--This is'one of the international gaging stations maintained jointly by the
Enifea States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Resources
and Development, Canada.

Rating tables, water year 1951-52, except perlods of ice effect {gage
height, 1n feet, and dlscharge, in cubic feet per second)

Oct. 1 to Apr. 10 Apr, 11 to Sept. 30
l.8 125 3.0 660 1.6 76 2.6 437
2.1 212 3.5 1,040 1.8 141 3.0 692
2.5 368 2.2 238 3.4 975

Discharge, in cublc feet per second, water year October 1951 to September 13952

Day | Oct. Nov,. Dec. Jan, Feb. Mar, Apr. May June July Aug, Sept.
1 901 209]  *158 91 49 61 58 796 600 747 338 176
2 997 193 158 94 50 61 55 768 581 708 344 183
3 *973 200 155 92 S1 61 52 740 600 633 338 167
4 869 180 152 90 52 61 *5 666 €679 594 328 118
5 805 190 149 20 52 60 56 600 775 594 344 *116
6 695 *178 147 S0 53 59 100 543 8s2 581 323 112
7 602 169 125 88 54 59 147 492 859 524 364 128
8 539 18l 120 86 51 59 130 468 789 461 517 128
9 498 169 118 84 *46 59 125 443 699 437 480 128
10 458 181 120 *82 70 59 125 443 685 455 866 128
11 436 184 120 94 *94 58 112 480 659 480 626 121
12 409 161 115 105 89 58 126 588 908 517 530 116
13 388 158 112 *94 84 57 131 685 894 498 468 126
14 378 149 114 82 80 56 164 713 782 455 414 134
15 383 149 115 80 76 57 209 831 733 437 391 141
16 363 144 114 78 72 58 228 894 692 437 359 131
17 345 147 *112 77 69 57 290 880 679 449 314 118
18 314 141 111 76 64 56 386 845 672 431 277 114
19 306 133 110 62 59 54 486 887 652 *461 280 128
20 298 128 111 58 58 52 536 953 *613 486 247 131
21 282 1es 112 54 58 50 498 945 581 461 235 128
22 271 133 110 51 57 47 455 *894 581 431 224 128
23 268 130 108 52 S6 46 431 845 594 397 217 126
24 257 122 106 54 57 46 443 824 581 391 209 121
25 243 128 105 53 58 486 504 852 556 380 209 114
26 232 120 104 sz 58 46 633 880 530 370 199 112
27 *232 120 g8 52 59 43 803 831 530 354 189 116
28 236 115 96 51 *61 40 945 789 581 349 180 101
29 253 115 94 S0 61 44 931 775 639 344 176 87
30 243 154 91 49 - 47 845 733 720 338 186 86
31 219 - 88 45 - 52 - 646 - 338 180 -
Total] 13,693 4,576 3,648 2,260 1,798 1,669 | 10,055| 22,729 | 20,296 | 14,536 10,132 3,761
Mean 442 183 118 72.9 62.0 53.8 335 733 677 469 327 125
Ac-fy 27,160 9,080 7,240 4,480 3,570 3,310 | 19,940| 45,080 | 40,280 | 28,830 | 20,100 7,460
Calendar year 1951: Max 2,440 Min &3 Mean 460 Ac-ft 332,800
Water year 1951-52: Max 997 Min 40 Mean 298 Ac~-Tt 216,500

* Discharge measurement made on this day.
Note.--Stgge-discharge relation affected by 1ce Nov., 22 to Apr. 10 {chaln gage read every other

day Dec. 14 to Apr. 3).
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Mountain View Irrigation District Canal near Mountain View, Alberta
(International gaging station)

Location.--Lat 49°06'00", long. 113°41'30", in NW{ sec. 4, T. 2, R. 28 W,, fourth merid-
an, in Alberta, on left bank 11 miles downstream from headgate, 5 miles southwest of
Mountain View, and 7 miles north of international boundary.

Records available.--April 1949 to November 1952 in reports of Geological Survey. April
o November 1952 in reports of Department of Resources and Development, Canada.
Irrigation seasons only.

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

Extremes.--1935-52: Maximum daily discharge, 128 cfs July 3, 1950; no flow at times each
year.

Remarks.-~Records good except those for periods of no gage-height record, 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 the international gaging stations maintained jointly by the
ﬁnifea States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Resources
and Development, Canada.

Rating table, May 22 to Nov. 7, 1952 (gage height, 1n feet,
and discharge, in cubic feet per second
(Shifting-control method used May 22-29

1.0 9] 1.8 11.9
1.1 4 2.0 19.4
1.2 1.1 2.4 39.4
1.4 3.4 2.8 €8
1.6 6.9

Discharge, in cublc feet per second, May to November 1952

Day May June July Aug. Sept. oct. Nov.
1 - 41.8 39.4 7.1{ g24.2 51 gl8.2
2 - 48.1 39.4 7.1| al3.0| %50 2l7.7
3 - 41.8 39.4 7.1 gl.9 50 al7.z
4 - 37.2( @29.1 7.1| 230.0 49.4| al6.6
5 - 44.7) a34.0 7.3 *58 38.0| gl6.1
[ - 58 £38.9 7.3 58 25.2| *g20.8
7 - 68 a38.9 7.8 58 25.2| gll.l
8 - g57 g38.9 8.4| ass 25.2 -
9 - 256 a39.4 7.8 a54 24.7 -
10 - g54 240.0 8.7| g53 24,7 -
11 - as54 a24.1 8.0 a38.5 24.7 -
12 - 55 g8.2 7.8] a23.9 22.8 -
13 - a46.4 a7.4 7.8 g9.4 18.6 -
14 - g37.8 g6.5 7.8 a4.8 18.6 -
15 - a37.5 a6.7 7.8 g.3 18.6 -
16 - g37.2 g6.9 7.3] alg.o 18.6 -
17 - *28,1 a7,0| alB.4| g37.8 18.6 -
18 - 27.86 g7.1 29.6| a33.2 18.6 -
19 - 26.86 *9.4 29.6( g28.86 18.6 -
20 - *26.6 7.6 28.6| a24.5 18.6 -
21 - 48.1 7.1 28.6 20.4 18.6 -
22 *23.7 46.0 7.8 28.6 20.8 18.6 -
23 25.7 31.6 7.3 28.6 20.8 18.6 -
24 22,3 31.1 7.1 &27.6 22,3 15.0 -
25 29.1 30.6 6.9 a27.8 27.8 19.0 -
26 35.1 29.6 6.7| a28.1 27.6 19.0 -
27 34.5 30.1 €6,9| a28,3 28.1 19.0 -
28 34,0 32.5 7.3| g28.6 34.5 19.0 -
29 34,0 39.4 7.3| a27.2 52 *19.0 -
30 31.6 40.6 7.3| g25.7 52 gl7.8 -
31 40.6 - 7.1| a25.0 - als.o -
Total] - |1,243.0f 546.9| 532.5| 932.2| 765.3 -
Mean - 41.4 17.6 17.2 31.1 24.7 -
Ac-f'tf 616| 2,460 1,080 1,060 1,850 1,520 233
Calendar year i Max Min Mean Ac-Tt
The season : Max - Min - Mean - Ac-ft 8,820

* Discharge measurement made on this day.

a No gage-height record; dlscharge interpclated.
g Computed from once-dally staff-gage reading.
Note.-=Shifting-control method used May 22-29.
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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. (unsur-

veyed), on right bank 100 ft downstream from mouth of Olson Creek, 3 miles south of
international boundary, and 7 miles south of Waterton Park, Alberta.

Drainage area.~-61.0 sq mi.
Records avalilable.--May 1947 to September 1852.

Gage .--Water-stage recorder.

Average discharge.--5 years, 272 cfs.

Extremes.~-Maximum discharge during year, 1,520 efs June 6 {gage helight, 5.14 ft); mini-

mum not determined.
1947-52: Maximum dischargg,82,560 efs June 22, 1950 (gage height, 6.36 ft); mini-

mum daily, 11 efs Apr. 4-7, 1948.

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

Cooperation.--This 1s one of the international gaging stations maintained Jjointly by the
gnIfea States and Canada under the Boundary Wafers Treaty. The records have been

collected and compiled jointly with the Water Resources Division, Department of
Resources and Development, Canada.

Rating tables, water year 1951-52 (gage height,)in feet, and discharge,

Oct. 1 to Apr. 5

in cubic feet per second

‘Apr. 6 to Sept. 30

2.0 14 3.0 238 2.2 28 3.5 457

2.1 21 3.5 444 2.4 62 4.0 725

2.3 45 4.0 705 2.7 139 5.0 1,410

2.6 112 4.7 1,180 3.0 234

Discharge, in cublc feet per second, water year October 1951 to September 1952

Day Oct. Nov, Dec, Jan, Feb, Mar. Apr., May June July Aug. Sept,
1 1,170 871 103 31 25 18 833 702 696 173 62
2 1,180 92| 112 32 25 18 767 821 551 173 58
3 836 32| 100 34| 25 18 663 923 488 166 | 58
4 *612 90 92 36 25 16 19 582 | 1,170 514 160| 58
5 499 85 87 3L| *25.4 20 514 | 1,310 545 154 58
6 407 80 78 33 26.5 29.2 473 | 1,340 447 151 | *56
7 348 78 66 33 27.6 52 4z6 | T,100 350 151 66
8 301 *73 56 32 76.5 60 410 911 337 183 | §0
s 270 73 53 31 25.4 73 41 857 370 151 58
10 245 73 58 32 25,4 *82 535 965 380 183 56
11 224 76 62 32 24.3 80 636 881 337 154 54
12 211 76 62 *32 24.3 75 743 917 294 142 54
13 214 71 54 31 23.2 78 887 737 263 139 56
14 238 69 43.7 31 22.1 197 875 572 252 136 52
15 252 66 45.0 29 23.2 |} 15| 148 1,020 566 266 127 50
16 224 62 51 28 23.2 192 ,120 572 266 119 49.0
17 204 54 51 26 22.1 256 1,040 679 248 110 | 49.0
18 191 58 48.8 26 20.0 346 1,010 646 218 102 49.0
ig 178 58 48.8 25 18 462 1,160 609 228 97 50
20 186 58 46 25| 16 436 1,350 582 233 94 50
21 153 54 44 24 16 370 *1,190 636 221 90 49.0
22 141 56 42 4 16 337 986 668 202 85 439.0
23 138 56 39 24 16 | 342 923 630 189 82 47.0
24 129 54 38 24 17 16| 426 1,050 *545 212 82 45.2
25 121 53| 33 24 17 16| 561 1,160 4399 *195 80| 44.0
26 112 58 33 24| *17.4 785 1,140 509 186 75 44.0
27 110 58 33 24 17 17 1,060 986 499 186 73 45,2
28 107 56 33 25 17 n,170 941 478 182 68 44.0
29 115 54 33 25 17 947 986 598 176 68 42.0
30 107 *54 34 25 - 18| 791 809 767 173 71 40.0
31 102 - 30 25 - - 636 - 173 86 -
Total] 9,303| 2,024[1,707.3 88l | 623.6 488 B,448.2 | 26,292 | 22,689 | 9,378 | 3,665 [,552.4
Mean 30 67.5 55.1 28.4 21.5 15.7 315 84 756 303 118 51.7
cfsm| 4.92 1.11{ ©0.903] 0.466| 0.352| 0.257 5.16 13.9 12.4 4.97 1.93 [ 0.848
In. 5.67 1.24 1.04 0.54 0.38 0.30 5.76 | 16.03 | 13.83 5.73 2.22 0.95
Ac-£ 18,450 | 4,010| 3,390{ 1,750 1,240 968 | 18,740 | 52,150 {45,000 | 18,600 | 7,270 | 3,080
Calendar year 1951: Max 2,050 Min 32.0 Mean 323 Cfsm 5.30 In. 71.80 Ac-ft 233,600
Water year 1951-52: Max 1,350 Min - Mean 241 Cfsm 3.95 In. 53.74 Ac-ft 174,800

Peak discharge (base, 1
1 cfs

» o7 3 May
June 6 (2 a.m.) 1,520 cfs (5.14

100 efs).--Oct. 2 (3 a.m.) 1,330 cfs (4.90 ft); Apr. 28 (6 to 10 a.m.)

ft).

to € p.m.

* Discharge measurement made on this day.
Note.--No gage-height record Dec. 20 to Feb. 4 and Feb. 19 to Apr. 5; discharge estimated on basis
of 3 aischarge measurements, weather records, and records for stations on nearby Btreams.

) 1,390 cfs (4.98 Tt); May 25 (6 a.m.) 1.220 cfs (4.76 ft);
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Street Creek at international boundary

|International gaging station)

Location.--Lat 48°59'20", long. 113°52'40", in NE% sec. 11, T. 37 N., R. 18 W. (unsur-
veyed), on left bank half a mile upstream from mouth, three-quarters of a mile south
of international boundary, and 5 miles south of Waterton Park, Alberta.

Drainage area.--6.0 sq mi, approximately.
Records available.--October 1947 to September 1952.
Gage .~-Water-stage recorder.

Average discharge.--5 years, 16.6 cfs.

Extremes.--Maximum daily discharge during year, 80 cfs Oct. 1, May 20; minimum not
determined.
1947-52: Maximum discharge, 530 cfs June 21 or 22, 1950 (gage height, 3.7 ft, from
floodmarks), from rating curve extended above 110 cfs by logarithmic plotting; no flow
Mar. 1 to Apr. 14, 1948.

Remarks.--Records good except those for periods of no gage-height record, whicn are poor
NWo diversion or regulation.

Cooperation.--This is one of the international gaging stations maintalned jointly by the
IniEeH States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled Jointly with the Water Resources Divislon, Department of
Resources and Development, Canada.

Rating tables, water year 1951-52 (gage height, in feet, and discharge,
in cubic feet per second)

Oct. 1 to Dec. 31 Jan. 1 to Sept. 30
1.2 8.2 0.7 0.9 1.3 13.8
1.3 11.0 -8 1.7 1.6 28.0
1.5 19.5 -9 3.0 1.9 54
1.8 41.0 1.0 4.8 2.2 86

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1] 5 5.5 T N 0.6 45 32.8 35.8 8.8 3.1
2 B0 5.5 5 -8 35 39.7 z8.4 9.1 30
3 40 6 4.5 1.5 1 30 43.7 24.8 8.4 2.8
4 *32.7 5.5 4.5 1.5 27 55 23.6 7.8 2.8
5 38.5 5.0 4 (*) 2 25 83 24.2 7.2 2.7
6 33.5) 3.5 4 23 60 21.0 7.2 *2.7
7 25.5 3.5 6 21 49.0 16.7 9.1 3.0
8 21.3 3.5 5.5 20 40.5 14.6 14.2 3.0
9 18.5 3.5 5 36.5 14.6 12.8 3.0
10 16.1 3.5 *5 25 38.1 16.3 21,5 3.0
¢ 2 |V o
11 4.0 4 4 5 30 34.2 15.8 21.5 3.0
12 12.8 3.5 (*) 5.5 40 59 16.3 15.4 2.8
13 11.7 3.5 6 51 52 13.8 16.3 3.1
14 11.0 N 9 50 38.9 13,1 10.6 3.0
15 9.9 K 12 72 35.0 13.4 9.7 3.0
b 0.4
16 9 15 70 30.5 13.4 8.4 2.8
17 g Y 17 65 27.2 12.0 7.2 2.7
18 9 20 60 26.0 11.0 6.7 2.7
19 8 r 1.5 31 70 26.0 12.0 6.2 2.7
20 8 L ) 30 80 24.8 12.4 5.5 2.5
K

21 8 5 21 *55 24.8 12.4 5.0 2.5
22 7 i 20 52 23.0 11.7 4.4 2.4
23 7 1 20 53 21.0 10.6 4.2 2.3
24 7 1S 3.8 1 25 61 *19.4 10.6 4.2 2.2
25 & 1L . 30 63 B *10.6 4.0 1.9
26 6 (%) 50 61 19.9 10.3 3.8 1.9
27 6 58 54 20.4 10.0 3.3 1.7
28 6 J 83 51 23.0 9.7 3.3 1.7
29 7 2.5 -8 50 52 31.2 9.1 3.5 1.6
30 7 2 Y - 43 41.3 38.1 8.8 3.5 1.5
31 6 | - 1.5 - - 32.0 - .8 3.5 B
Totall 541.5| 120.5| 103.0 45.3 19.6 12.4| 561.9|1,436.3 [1,052.6| 465.8| 256.3 77,1
Mean 17.5 4.02 3.32 1.46 0.68 0.4 18.7 46.3 35.1 15,0 8.27 2.57
Cfsm 2,92 0.670| 0.553| 0.243| 0.113| 0.067 3.12 7.72 5.85 2.50 1.38 | 0.428
In, 3.37 0.75 0.64 0.28 Q.12 0.08 3.48 8.90 6.53 2,08 1.5% 0.48
Ac-fH 1,070 239 204 90 39 25| 1,110| 2,850| 2,080 924 508 153
Calendar year 1951: Max 108 Min - Mean 20.3 Cfsm 3.38 In. 45.93 Ac-ft 14,680
Water year 1951-52: Max 80 Min - Mean 12.8 Cfsm 2.13 In. 29.10 Ac-ft 9,300

Peak discharge (base, 80 cfs).--Oct. 1 and May 20 (time and discharge unknown) .
scharge measurement made on this day.
Note.--No gage-helight record Oct. 1-3 and Oct. 17 to May 20; discharge estimated on the basis of
4 discharge measurements, weather records, and records for statlons on nearby streams,
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Boundary Creek at international boundary

(International gaging station)

Location.--Lat 48°59!'50", long. 113°54'20", in NE: sec. 3, T. 37 N., R. 18 W. (unsurveyed),
on right bank a quarter of a mile upstream from mouth, a quarter of a mile south of
international boundary, and 4 miles south of Waterton Park, Alberta.

Drainage area.--21.0 sq mi.
Records available.--October 1947 to September 1952,

Gage.--Water-stage recorder.

Average discharge.--5 years, 77.4 cfs.

Extremes.--Maximum discharge during year, 366 cfs Oct. 1 (gage height, 4.15 ft); maximum
age helght, 4.33 £t Dec. 19 (backwater from ice); minimum discharge, 4.0 cfs Mar. 15
%gage height, 2.07 ft).
1947-52: Maximum discharge, 772 cfs Jurne 21 or 22, 1950 (gage height, 5.34 ft,
from floodmarks); minimum recorded, that of Mar. 15, 1952.

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

Cooperation.--This is one of the international gaging stations maintained jointly by the
Bnifea States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled Jointly with the Water Resources Dlvision, Department of
Resources and Development, Canada.

Rating table, water year 1951-52, except periods of ice effect {gage
height, in feet, and discharge, in cubic feet per second)

2.1 5.0 2.8 54
2.2 9.0 3.C 80
2.4 21.0 3.5 181
2.6 35.0 4.1 351

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 348 29.4 b2l a8 11.8| b7.5 5.4 208 184 181| 62 25.2
2 309 b30 b20 a8 11.8 b7.5 5.4 181 200 156 62 23.8
3 246 32.9 blg a8 11.2 b7.5 5.4 158 219 141 60 22.4
4 *197 31.5 bl9 ag 11.2 b7.5 5.8 138 255 138 59 22.4
S 174 30.1 bls ag *11.8 7.0 7.8 122 289 143 59 22.4
6 148 28.7 bl6 ag 11.2 6.6 14.5 110 292 12¢ 58 *23.1
7 126 27.3 bl ag 10.6 bE.6 27.3 101 260 105 60 28.0
8 110 *26.6 b18 ag 10.6 6.6 21.0 101 218 100 64 26.6
9 101 25.9 blé alo 10.1 S5.8 1s.¢ 103 197 101 61 26.6
10 93 25.9 bl7 alo 10.1 5.8 *17.8 120 194 103 82 25.9
11 83 25.9 blg *p10 10.1 bS5.4 18.4 156 184 96 76 24.5
1z 76 25.2 bls 10 9.6 v5.4 19.7 200 235 80 66 23.8
13 82 25.8 bl7 b9 9.0 bS.4 24.5 224 192 83 60 25.9
14 85 25.2 bl5 b8 b3S bS.4 32.2 211 161 80 58 24.5
15 86 24.5 bl3 b8 8.0 S.4 53 321 147 82 54 23.1
16 7¢ b24 bl4 b8 8.0 5.8 64 318 154 80 51 21.7
17 70 b23 bl4a b9 3] 5.8 80 269 171 77 47.0 21.0
18 65 b22 ‘b13 b9 b8 5.8 109 257 158 72 44.0 18.7
19 61 21.0 b13 b8 b8 5.4 149 306 149 79 41.3 18.7
20 59 20.4 al3 b7] b8 5.4| 136 348 143 85| 39.5| 20.4
21 54 blg al3d b7 b8 5.4 103 *312 147 86 37.7 20.4
22 51 bls al3d b? b8 b5.4 93 272 149 80 35.0 18.7
23 51 bl7 al3 b7 bg 5.4 93 266 149 73 33.6 19.7
24 50 b17 als b7 b9 5.4] 112 289 *145 74 32.9 19.0
25 45.0 bl alz b7 b10 5.4 152 298 143 *69 32.2 18.0
26 41.31, bl7 ale b8| *bl0O 5.8 227 295 134 66 30.8 18.4
27 39.5 bl7 alz bs b9 6.6 283 266 126 62 29.4 18.4
28 38.6 bl7 al2 b9 8.6 6.6 292 255 124 81 28.0 19.0
29 40.4] bl6 all bl10 7.8 6.2{ 235 255 147 61 28.0 18.4
30 39.5| *blé ag blo - 5.8 197 208 184 61 28.0 18.4
31 35.9| - as b1l - 5.4 - 174 - 61} 26.6 -
Total] 3,085.2 695.4 455 267 278.5 187.0(2,602.2 6,839 5,451 2,866]1,506.0 661.1
Mean 99.5 23.2 14.7 8.61 9.60 6.03 86.7 221 182 92.5 48.6 22.0
Cfsm 4.74 1.10 0.700 0.410 0.457 0.287 4.13 10.5 8.67 4.40 2.31 1.05
In. 5.46 1.23 0.81 0.47 0.4% 0,33 4,61 12.11 9.87 5.07 2.66 1.17
Ac-T 6,120 1,380 802 530 552 371 5,160( 13,560{ 10,810 5,680 2,990 1,310
Calendar year 1951: Max 479 Min 9 Mean 93.0 cfsm 4.43 In., 60.12 Ac-ft 87,300
Water year 1951-52: Max 348 Min 5.4 Mean 68.0 Cfsm 3.24 1In. 44,08 Ac-ft 49,360

Peak discharge (base, 270 cfs).--Oct. 1 (10 a.m.) 366 cfs (4.15 ft); Apr. 28 (3 to 4 a.m.) 309 cfs
ss.es Tt)s to p.m.) 351 cfs (4.10 ft); May 20 {11 a.m.) 360 cfs (4.13 ft); June 5
8 to 10 p.m.¥ 315 cfs (3.98 f£t).

* Discharge measurement made on this day.

a No gage-helght record; discharge estlimated on basls of 1 discharge measurement, weather records,
and records for stations on nearby streams.

b Stage-discharge relation affected by ice.

315389 O ~54 -3



22 SASKATCHEWAN RIVER BASIN

Waterton River near Waterton Park, Alberta
(International gaging station)

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

Drainage area.--238 sq mi.
ecords available.--October 1948 to September 1952 in reports of Geological Survey.

April to June 1908 (gage heights only), June 1908 to August 1933, March 1948 to Septem-
ber 1952 in reports of Department of Resources and Development, Canada. Published as
"at Waterton Mills" prior to 1916.

Gage.--Water -stage recorder. Datum of gage is 4,164.19 ft above mean sea level {Irrigation
Surveys datum). Prior to January 1913, staff gage at site 100 ft downstream at datum
1.12 ft lower. January 1913 to Feb. 6, 1917, staff gage at site 100 £t downstream at
datum 1.32 £t lower than present datum. Feb. 7, 1917, to Aug. 26, 1933, and Mar. 19,
1948, to Mar. 18, 1949, chain or wire-weight gage at site on downstream side of bridge
200 ft upstream at present datum.

Average discharge.--22 years (1912-30, 1948-52), 663 cfs.

Extremes.--Maximum discharge during year, 2,580 cfs May 21 (gage helght, 3.28 ft); minimum
daily, 88 cfs Feb. 23, Mar. 9, 21, 23, 24.

1908-23, 1948-52: Maximum discharge observed, 7,750 cfs June 10, 1908 (gage helght,
6.00 £t); minimum observed, 42 cfs Dec. 1, 1916 (gage helght, 2.11 ft).

Maximum stage known, over 12 ft June 6, 1908, site and datum then in use (discharge,
about 27,000 cfs.

Remarks. --Records good except those for periods of lce effect, which are falr. No reg-
ulation or diversion.

Cooperation.--This 1s one of the international gaging stations maintained jointly by the
lEJnited States and Canada under the Boundary Waters Treaty. Records have been collected
and complled Jjointly with the Water Resources Division, Department of Resources and
Development, Canada.

Rating tables, water year 1951-52, except perlods of ice effect (zage height,
and discharge, in cublc feet per second)

oct. 1 to Nov. 14, Nov. 15-16,

Nov. 17-18 Nov. 20 to Apr. 3 Apr. 4 to Sept. 30
1.3 157 2.1 593 1.8 77 1.1 110 2.3 830
1.5 208 2.5 1,110 2.0 132 1.3 154 2.7 1,440
1.8 362 3.0 1,990 2.2 210 1.5 216 3.3 2,620
2.5 418 1.9 425

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day Oct., Nov. Dec. Jan. Feb. Mar., Apr. May June July Aug. Sept.
1 1,470 448 252 ales 142 101 107| 2,050 1,710| 1,310 480 250
2 1,780 419 363 al?3 135 110 99| 1,950 1,850 Tf?Tﬁ 456 741
3 *1,910 356 387 2180 148 27 101 1,840 1,670 | 1,250 448 229
4 1,88 321 36 b188 132 104 *114| 1,740 1,780 | 1,200 448 220
5 1,800 321 270 al79 126 101 125| 1,580 | 1,860 1,170 441 213
6 1,650 *339 284 b170 *129 104 136 | 1,450 | 2,130| 1,130 425 220
7 1,510 339 277 alés 132 101 171] 1,330| 2,190| 1,080 441 *233
8 1,350 345 145 162 124 ag4 188 | 1,250 | 2,090| 1,010 584 202
9 1,230 299 aZld| *158 139 88 192 | 1,190 | 1,810 939 557 199
10 1,110 293 b284 170 129 a94 206 | 1,160 | 1,860 898 660 196
11 1,050 304 b270 162 ale? 99 229 | 1,1904] 1,800 8g8 742 196
12 966 288 252 158 118 298 250 | 1,280 1,860 952 €82 199
13 912 282 az29 183 112 96 287 1,440 | 2,030 952 648 209
14 844 282 206 170 124 96 323| 1,600 | 1,800 §84 575 202
15 805 277 a204 162 135 96 400| 1,780 1,670 817 539 196
16 767 270| *bl96 158 110 96 425| *2,110 [ 1,540 754 521 182
17 729 197 bl74 al60 110 96 539 | 2,270 | 1,440 742 487 179
18 693 171 b162 162 110 90 637 | 2,300| 1,380 *717 456 171
19 648 157 blss 148 110 90 817 2,34 1,350 754 433 168
20 626 252 al192 148 99 a89 952 | 2,510 | *1,310 805 406 165
21 604 240 b196 148 107 se| 1,010| 2,550 1,260 754 387 165
22 584 240 b188 152 298 90| 1,020 Z,440| 1,300 729 375 165
23 566 216 bl178 145 88 88| 1,010 2,300 1,250 693 345 162
24 521 240 bl74 145 a%8 88| 1,020| 2,210| 1,220 671 317 160
25 503 201 b155 133| *107 90| 1,110| 2,270 | 1,220 637 306 157
26 495 234 b158 165 104 99| 1,330 2,340 1,190 593 287 152
27 480 258 b155 155 104 104 | 1,670| 2,300 | 1,160 557 272 160
28 441 234 bl158 145 107 15| 2,010| 2,190 , 539 263 157
29 456 2240 b158 2l48 107 124 | 2,170 2,170 | 1,220 521 254 147
30 456 a246 bl174 152 - all4 | 2,110 2,010 | 1,280 503 258 142
31 425 - b158 142 - 104 - 1,860 - 487 254 -
Total| 29,261 8,349| 6,727 4,958| 3,406 3,054 | 20,759 | 59,000 | 47,350 | 26,256 | 13,747 | 5,637
Mean 944 278 217 160 117 8.5 692 | 1,903 | 1,578 847 443 188
cfsm| 3.97 1.17] 0,912| 0.672| 0.492| 0.414 2,91 8.00 6.63 3.56 1.86 [ 0.790
In. 4.57 1.30 1.05 0.77 0.53 0,48 3.24 9.22 7.40 4.10 2.15 .
Ac-rt| 58,040 | 16,560 13,340 | 9,830| 6,760| 6,060 | 41,170 117,000 | 93,920 | 52,080 | 27,270 | 11,180

Calendar year 1951: Max 4,270 Min 128 Mean 967 Cfsm 4.06 In. 55.12 Ac-ft 699,800
Water year 1951-52: Max 2,550 Min 88 Mean 624 Cfsm 2.62 In. 35.89 Ac-ft 453,200

* Dilscharge measurement made on this day.

a No gage-height record; discharge interpolated.

b Stage-discharge relation affected by ice.

Note.--Discharge computed from wire-weight gage readings Nov. 15, 16, Nov. 20 to Apr. 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
%acier National Park, half a mile upstream from outlet and 1 mile southwest of St.

ry.

Records available.--May 1929 to September 1952 (incomplete).
Gage.--Water-stage recorder. Prior to May 29, 1936, staff gage at same site and datum.
Extremes.--Maximum gage height recorded during year, 4.98 ft June 7; minimum recorded,
T.29 ft Sept. 24.
1929-52: Maximum gage height recorded, 7.04 ft June 5, 1948; minimum observed,
0.02 ft Dec. 16, 29, 30, 1929, Jan. 1, 1930.

Remarks.--No diversion.

Gage height, in feet, water year October 1851 to September 1952

Day [ Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 3.93 2.02 - 4.23 2.99 1.88
2 4.49 1.98 - 4.23 2.98 1.83
3 4.70 1.83 - 4.15 2.95 1.76
4 4.60 1.78 4.42 4.12 2.94 1.72
5 4.42 1.76 4.63 4.18 2,90 1.72
6 4.21 - 4.86 4.14 2.87 1.74
7 3.94 - 84,00 4,95 4.02 2.83 1.74
8 3.70 - 4.88 3.89 2.79 1.71
9 3.51 - 4,73 3.83 2.74 1.71
10 3.31 - 4.68 3.81 2.77 1.71
1n 3.20 - 4.59 3.79 2.78 1.71
12 3.09 - 4.73 3.75 2.76 .71
13 3.00 - 4.73 3.685 2.71 1.71
14 2.95 - 4,57 3.56 2.64 1.69
15 2.92 - 4.49 3.49 2.62 1.64
16 2.88 - 4.39 3.46 2.58 1.59
17 2.82 - 4.36 3.43 2.52 1.57
18 2,74 - 4,36 3.36 2.47 1.53
19 2.67 - 4.32 3.34 2.41 1.52
20 2.82 - 4.24 3.37 2.35 1.53
21 2.55 - 4.22 3.36 2.3 1.52
22 2.45 - 4.23 3.31 2.26 1.51
23 2.41 - 4.19 3.24 2.20 1.50
24 2.34 - 4.09 3.23 2.17 1.50
25 2.28 - 3.99 3.18 2.16 -
26 2.23 - 3.89 3.13 2.08 -
27 2.14 - 3.84 3.08 2.05 -
28 2.05 - 3.80 3.08 2.00 -
29 2.07 - 3.89 3.05 1.94 -
30 2.04 - 4.07 3.03 1.95 -
31 2,02 - - 3.01 1.91 -

g Staff-gage reading.
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Grinnell Creek near Many Glacler, Mont.

Location.--Lat 48°46'40", long. 113°41'50", in SEf sec. 21, T. 35 N., R. 16 W. (unsur-
veyed), on right bank 500 ft upstream from trail crossing, 1,000 ft downstream from
Grinnell Lake, a quarter of a mile upstream from mouth, 3 miles southwest of Many
Glacier, and 133 miles southwest of Babb.

Drainage area.--3.4 sq mi, approximately.
Records available.--August 1949 to September 1952.

Gage .--Water-stage recorder. Prior to Oct. 12, 1949, staff gages at various sites and
atums .

Extremes.--Maximum discharge during year, 138 cfs Oct. 1 (gage helight, 2.73 ft); minimum

aily, 0.3 cfs Mar. 10-15.

1949-52: Maximum discharge, 242 cfs June 22, 1950 (gage height, 3.45 ft}, from
rating curve ex‘gended above 100 cfs by logarithmic plotting; minimum daily, that of
Mar. 10-15, 1952.

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

Rating table, water year 1951-52, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

0.4 0.2 1.4 22
.8 1.2 1.7 40
.8 3.1 2.0 62
1.0 6.1 2.3 89
1.2 13 2.8 122
Discharge, in cublc feet per second, water year October 1851 to September 1852
Day | Oct. Nov. Dec. Jan., Feb. Mar. Apr. May June July Aug, Sept.
1 104 6.1 6.1 b0.8 b0.8 b0.5 4.3 40 44 85 52 12
2 114 5.4 5.7 b.8 b.8 b.4 4.0 37 51 64 52 16
3 *76 5.1 4.8 b.8 b.8 b.4 4.0 33 *58 60 48 18
4 52 5.1 5.0 b.8 b.8 *b.4 3.2 32 72 64 48 21
5 41 5.1 5.1 b.8 b.8 b.4 3.2 27 78 61 48 18
6 32 *4.5 4.7 b.8 b.9 b.4 11 *23 82 50 46 20
7 27 4.2 4.0 b.8 b.9 b.4 36 20 77 42 44 25
8 25 4.2 3.7 b.8 b.9 b.4 4.0 20 68 52 45 21
k] 24 4.3 3.2 *b,8 b.9 b.4 3.6 22 63 64 44 *18
10 22 4.3 2.8 b.8 b.S b.3 3.6 40 68 64 51 15
11 22 4.7 2.8 b.8 b.9 b.3 3.8 37 64 52 *42 16
12 22 4.8 2.7 b.8 *b.9 b.3 4.7 46 84 44 41 18
13 27 a4.5 2.7 b.8 b.g b.3 *6.3 53 72 39 41 15
14 35 a4 .0 b2.5 b.7 b.8 b.3 9.6 50 52 44 50 1
15 35 a3.5 b2.5 b.7 b.8 b.3 15 60 S8 *52 34 12
16 27 a3.5 b2.0 b.7 b.8 b.4 19 56 64 50 30 13
17 21 a3.0 2.0 b.7 b.7 .5 18 46 69 46 30 16
18 18 aS.0 b2.0 b.8 b.7 .6 27 46 61 39 30 19
19 14 aS.5 b2 .0 b.8 .7 b.8 29 64 53 42 31 21
20 12 a4.5 b2.0 a.? b.7 b.8 28 79 83 43 30 18
21 11 a3.5 al.5 a.6 b.7 b.6 22 69 62 40 29 16
22 9.2 23.5 al.S a.8 b.8 b.8 19 62 72 36 30 15
23 8.9 a3.3 al.5 a.5 b.8 b.7 18 63 *66 36 31 16
24 7.8 a3.3 al.5 a9 b.8 .6 22 69 52 43 29 17
25 6.8 a3.3 al.5 b.5 b.8 .8 31 76 44 41 28 18
26 6.1 a3.3 al.0 b.6 b.7 1.0 43 77 43 42 22 17
27 5.4 4 al.0 b.7 b.6 1.0 49 70 42 42 20 18
28 5.5 3.8 b1.0 b.7 b.6 1.0 50 66 42 42 21 15
29 9.2 4.2 bl.0 b.8 b.6 2.7 41 64 62 42 23 14
30 8.2 4.2 al.o b.8 - 3.1 35 52 81 45 21 14
31 8.6 - al.0o b.8 - 3.8 - 41 - 49 15 -
Totall 832.5 127.0 81.8 22.6 22.8 24,1 567.3 1,530 1,86 1,515 1,096 503
Mean 26, 4.23 2.64 0.7 0.79 0.78 18.9 49.4 é2.1 48.9 35.4 16.8
Cfsm 7.91 1.24 0.776 0.215( 0.232 0.229 5.56 14.5 18.3 14.4 10.4 4.94
In. 9.12 1.38 0.89 0.25 0.25 0.26 6.20 16.72 20.42 16.80 11.99 5.51
Ac-f 1,650 252 182 45 45 48| 1,130| 3,030| 3,700| 3,000 2,170 998
Calendar year 1851: Max 147 Min 0.5 Mean 24.7 Cfsm 7.26 In, 98.58 Ac-ft 17,850
water year 1951-52: Max 114 Min 0.3 Mean 22.4 Cfsm 6.5% 1In. B89.58 Ac-ft 16,230

Peak discharge (base, 100 cfs).--Oct. 1 (10 p.m.} 138 cfs (2.73 ft).

* Discharge measurement made on this day.

a No gage-helght record; discharge estimated on basis of weather records and records for North
Fork Belly River at international boundary.

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

Location.--Lat 48°48'10", long. 113°39'20", in SEf sec. 11, T. 85 N., R. 16 W. {unsurveyed),
on right bank 100 ft upstream from outlet of Swiftcurrent Lake at Many Glacier, Glacler
National Park, 11 miles southwest of Babb.

Drainage area.--31.4 sq mi.
Records available.--June 1912 to September 1952 (winter records incomplete).

Gage .--Water-stage recorder. Prior to May 23, 1916, staff gage on left bank of lake oppo-
sige pr'gsent gage at same datum. May 23, 1916 to June 15, 1918, staff gage at same
site and datum.

Extremes.--Maximum discharge during year, 811 cfs Oct. 2 (gage height, 4.14 ft); minimum
Tecorded, 40.2 cfs Sept. 30 (gage helght 1.76 ft).
1912-52:  Maximum discharge, 2,250 cf$ June 13, 1937 (gage height, 6.89 ft, back-
water from bridge); minimum observed 9.6 cfs Mar. 14, 15, 1940; minimum gage height,
1.44 £t Mar. 31, 1949.

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

Cooperation.~-This 1s one of the internatiocnal gaging stations maintained jointly by the
{;nIEeE States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Resources
and Development, Canada.

Rating tables, water year 1951-52 (gage helght, in feet, and discharge,
in cublc feet per second

Oct. 1 to Nov. 6 Apr. 13 to Sept. 30
1.7 37.0 3.2 425 1.7 31.5
2.0 79 3.6 578 2.0 80
2.4 176 4.1 793 2.4 176
2.8 295

Note .-~-Same as
preceding table
above 2.4 ft

Discharge, 1in cubic feet per second, water year October 1951 to September 1852

Day Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 628 65 a23%0 264 491 154 60

2 787 45.4 azg80 285 391 159 54

3 *566 50 a270 *323 320 156 51

4 398 56 az60 398 317 145 54

S 304 55 *249 468 320 140 56

6 243 *52 231 491 286 138 57

7 199 - 208 432 228 154 89

8 168 - 196 365 205 159 | *69

9 151 - 196 317 222 156 73
10 135 - 217 342 240 176 71
11 127 - 273 332 228 18§ 66
12 122 - 345 429 211 176 64
13 138 - +53 408 450 188 162 64
14 165 - 381 348 173 143 59
15 208 - 425 332 185 135 54
16 182 - 447 352 *188 117 52
17 156 - 398 422 182 106 51
18 130 - 37 418 162 99 51
19 115 - 443 *358 159 *95 54
20 110 - 525 317 170 93 54
21 99 - 494 317 168 88 54
22 g1 - 422 332 168 84 s2
23 87 - 391 336 151 84 52
24 83 - 408 307 165 8z Sl
25 76 - 443 283 168 86 51
26 74 - 454 264 162 80 54
27 a67 - 401 255 156 75 51
28 60 - 381 255 156 71 49.2
29 a3l - 388 314 151 68| 54
30 81 - 339 432 148 73 44.6
31 73 - - 273 - 151 87 -
Total] 5,886 - - - - - - | 10,814| 10,548 6,610 3,718|1,695.8
Mean 190 - - - - - - 349 352 213 120 56.5
Cfsm 6.05 - - - - - - 11.1 11.2 6.78 3.82 1.80
In. 6.97 - - - - - - 12.81 12.49 7.83 4.40 2,01
Ac-fq 11,670 - - - - - - 21,450| 20,920] 13,110 7,370 3,360
Calendar year i Max Min Mean Cfsm In. Ac-ft
Water year 1 Max Min Mean Cfsm In. Ac-ft

Peak discharge (base, 680 cfs).--Cct. 2 (6 a.m.) 811 cfs (4.14 ft).

* Discharge measurement made on this day.

+ Result of discharge measurement made on thils day.

a No gage-helght record; discharge interpolated or estimated on basis of records for Grinnell
Creek near Many Glaciler.
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Lake Sherburne at Sherburne, Mont.
{Formerly published as Sherburne Lake Reservoir 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-

ousé at Lake Sherburne on Swiftcurrent Creek 43 miles southwest of Babb.

Drainage area.--64 sq mi, approximately. .

Records avallable.--May to June 1915, May 1917 to September 1918, June 1921 to September
1952

Gage.--Water-stage recorder. Datum of gage 1s 4,700.0 ft above mean sea level (levels by

ureau of Reclamation). Gage heights have been reduced to elevations above mean sea
level. Prior to May 7, 1931, staff gage at same site and datum.

Extremes.--Maximum contents during year, 60,403 acre-ft July 2 (elevation, 4,784.59 ft);
minTmum observed, 5,531 acre-ft Oct. 26 (elevation, 4,736.13 ft).

1915, 1917-18, 1921-52: Maximum contents, 61,148 acre-ft July 14, 1946 (elevation,
4,785.03); no usable contents at times.

Remarks.--Reservolr 1s formed on natural lake by earth-fill dam completed in 1921, stor-
age began in 1919. Capacity, 66,100 acre-ft between elevations 4,726 (6 ft above
lowest outlet gate s111) and 4,788 ft (spillway crest). Stream bed above gates pre-
vents withdrawal of storage to sill elevation. Dead storage negligible. Figures
glven herein represent usable contents. Water is used for irrigation on Milk River
project of Bureau of Reclamation.

Cooperation.--This is one of the international gaging stations maintained Jointly by the
inifea States and Canada under the Boundary Waters Treaty. The records have been
collected and compiled jointly with the Water Resources Division, Department of
Resources and Development, Canada.

Contents, in acre-feet, water year October 1951 to September 1952

Day| Oct. Nov. Deec. Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 15,629 7,123 - |g17,025 - 19,670| 28,748| 47,530 59,604/ 51,325| 31,301
2 15,521 7,291 - - - 19,730{ 28,902| 48,220( 60,318 50,755| 30,454
3 15,008| 7,480 - - - 19,820 28,968| 49,060| 59,995/ 50,155 29,556
4 14,162] 7,672 - lgi7,160 - 19,920| 28,979| 50,065| 59,910 49,540 28,726
5 13,128] 7,852 - - |g18,700| 20,030| 28,968| 51,220| 59,791| 48,925| 27,945
6 11,988| 8,040 - - - 20,160| 28,825 52,504| 59,451 48,430| 27,186
7 10,812 8,212 - - - 20,300| 28,616 53,525 59,094| 47,980| 26,152
8 9,662 8,386 - - - 20,440| 28,363| 53,705| 58,652 47,545/ 25,280
g 8,834| 8,560 g15,350 - - 20,610 28,066( 53,300| 58,244| 47,080| 24,514
10 8,386| 8,735 - - - 20,810| 27,923| 52,984| 57,904| 46,900| 23,656
i1 8,108} 8,910 - |g17,475 - 21,020| 27,890 52,552| 57,700 46,732 22,732
12 7,965| 9,085 - |gl7,538(gl8,880| 21,260| 28,583| 52,920( 57,604 46,536| 21,850
13 7,912| 9,256 - |er7,592 - 21,540| 29,556| 52,712| 57,412| 46,130{ 21,030
14 8,002| 9,389 - - - 21,900| 30,454| 52,408| 57,252 45,612| 20,170
15 8,160 9,498 - |gi7,655 - 22,330| 31,301 52,056| 57,028 45,020| 19,285
16 8,205| 9,607 - - - 22,886| 32,216| 51,752} 56,820 44,300| 18,430
17 8,1681 9,724 - - - 23,502| 33,117; 51,592 56,644| 43,594 17,511
18 7,928( 9,841 - - - 23,997| 33,748| 51,432| 56,388 42,894| 16,630
19 7,473| 9,962 - - - 24,415| 34,939| 51,340| 56,276 42,236( 15,710
20 7,028| 10,077 - - - 24,690| 36,260| 51,432| 56,020| 41,534 14,783
21 6,680| 10,200 - |g17,700 - 24,850| 37,328| 51,912| 55,892 40,780| 13,848
22 6,313} 10,315 - - - 25,440| 38,349| 52,584| 55,668/ 39,896( 12,993
23 5,979{ 10,429 - - - 25,800| 39,259| 53,165 55,540 38,999| 12,068
24 5,741 10,569 - - - 26,031| 40,338| 53,690 55,236 38,193| 11,172
25 5,545( 10,708 - - - 26,086| 41,508| 54,245| 54,772| 37,304 10,298
26 5,615| 10,836 - - [g19,420 | 26,119} 42,470| 54,820| 54,320 36,488 9,170
27 5,825 10,956 - |g18,300 - 26,878 43,510( 55,524| 53,930{ 35,589 8,160
28 6,014| 11,076 - - - 28,000| 44,570| 56,196 53,465| 34,684| 7,269
29 6,320| 11,196 - 18,450 - 28,242| 45,500 57,156| 53,075| 33,820 6,601
30 6,615| 11,316 - - - 28,539| 46,242} 58,278| 52,584| 33,007 6,234
31 6,875 - 14,441 16,971 - 19,630 - 46,900 - 51,976| 32,180 -

g Computed from staff-gage reading.

Note.--Contents computed from graph based on 9 gage readings, records for Swiftcurrent Creek at
Many Glaclier and Sherburne and record of gate operation Oct. 1 to Nov. 30, from graph based on
scattered gage readings for month-ends December to March, from graph based on 2 gage readings
Apr. 1-17, and from graph based on daily gage readings Apr. 18 to June 3.

Monthly elevation and contents, water year October 1951 to September 1952

Change in contents
Date Elevation Contents during month
(feet)t (acre-feet) (acre-feet)
Sept .30 4,749.22 16,020 -

Oct. 31.., 4,738.02 6,875 -9,145
Nov. 30.... 4,743.77 11,316 +4,441
Dec. B3leverirrennnennans 4,747.49 14,441 +3,125
Calendar year 1951,... - - ~4,610
4,750.19 16,971 +2,530
4,751.75 18,450 +1,479
4,753.03 19,630 +1,180
4,761.49 28,539 +8,909
4,776.00 46,300 +18,361
4,783.34 58,278 +11,378
4,779.36 51,976 -6,302
4,764.65 32,180 -19,796
erenns 4,737.13 6,234 -25,946
Water year 1951-52.... - - -9,786

t Elevation at 12 p.m.
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Swiftcurrent Creek at Sherburne, Mont.
(International gaging station)
Location.--Lat 48°50'00", long. 113°30'50", in Swi sec. 36, T. 36 N., R. 15 W., on left
bahk 1,000 ft downstream from spillway of Lake Sherburne Dam at Sherburne 47 mlles
southwest of Babb.

Drainage area.--64 sq mi, approximately.
Records available.--July 1912 to September 1952 (winter records incomplete).

Gage .--Water-stage recorder. Prior to Aug. 9, 1920, staff gages at two sites within
,000 £t of present slte at different datums. Aug. 10, 1920, to May 17, 1921, staff
gage at present site and datum.

Extremes.--Maximum discharge during year, 1,100 cfs Oct. 1 (gage height, 6.04 ft); mini-
mum observed, 0.8 cfs Mar. 5, discharge measurement.
1912-52: Maximum discharge, 2,280 cfs June 17, 1916 (gage helght, 7.85 ft); no
flow at times when gates in dam were closed.

Remarks.--Records excellent. No diversion. Flow regulated by Lake Sherburne (see pre-
ceding page).

Cooeemtion.--This is one of the international gaging stations maintained jointly by the

nited States and Canada under the Boundary Wa%ers Treaty. The records have been
collected and compiled jointly with the Water Resources Division, Department of
Resources and Development, Canada.

Rating tables, water year 1951-52 (gage height, in feet, and discharge,
in cubic feet per second)

Oct. 1 to Nov. 5 May 7 to Sept. 30
0.9 1.0 3.0 134 2.1 24 3.5 183
1.6 8 4.0 343 2.5 439 4.5 422
1.8 15 5.0 633 3.0 101 5.3 710
2.2 30 6.1 1,130
2.5 57

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day | Oct. Nov. Dec, Jan, Feb. Mar, Apr, May June July Aug. Sept.
1 pa,090 - 53 28.5 523 530
2 1,080 - 53 126 520 523
3 [1,070 - *53 594 520|  *520
4 1,040 - 53 497 516 516
5 1,010 t1.4 10.8 - 53 497 513 507
6 968 - 53 497 487 546
7 912 *448 53 497 454 577
8 853 445 385 *497 454 573
9 549 442| 679 494 451 569
10 433 442 670 437 396 566
11 329 394 670 405 365 554
12 254 181 666 346 365 544
13 237 11 t1.3 179 666 343 414 533
14 220 175 675 *343 448 527
15 239 174 662 343 479 533
16 254 174 658 343 494 533
17 254 174 666 343 491 523
18 315 168 | 655 343 491 533
19 402 120 | *551 343 *487 530
20 388 83 379 341 487 550
21 329 84 224 341 527 554
22 330 86| 136 341 554 540
23 300 87} *136 338 547 523
24 258 88 108 406 547 541
25 280 78 *64 445 540 544
26 86 83 *45.8 442 537 583
27 1.3 53 39.0 445 533 580
28 1.2 54{ 29.6| 442 540 520
29 1.5 53 29.0| 439 551 412
30 1.4 - 53 28.5| 436 544 240
31 1.5 - - - 53 - 488 540 -
Totall13,586.9 - - - - - - - [9,182.9|12,280.5| 15,315 15,824
Mean 438 - - - - - - - 306 396 494 527
Ac-fY 26,950 - - - - - - - 18,210 | 24,380 ( 30,380 31,390
Calendar year : Max Min Mean Ac-ft

Water year : Max Min Mean Ac-ft

* Discharge measurement made on thils day.
t Result of discharge measurement or field estimate made on this day.
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Lower St. Mary Lake near Babb, Mont.
Location.--Lat 48°50100", long. 118°25100", SEX sec. 34, T. 36 N., R. 14 W., on right
bark half a mile upstream from outlet and 2 miles southeast of Babb.
Records available.--May 1929 to September 1952 {incomplete).
Gage .~--Water-stage recorder. Prior to Oct. 1, 1950, at datum 1 ft higher.
Extremes.--Maximum gage height during year, 4.52 ft Oct. 4; minimum, 0.21 ft Mar. 22,
23, 25

’1929-52: Maximum gage helght, 7.25 ft, present datum, June 6, 1948; minimum
recorded, that of Mar. 22, 23, 25, 1952.

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

Gage height, in feet, water year October 1951 to September 1952

Day| Oct. Nov., Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 3.96 1.52 0.92 0.78 0.60 0.40 0.44 3.81 3.27 2.92 2.74 2.31
2 4.19 1.47 .94 .76 .58 .40 .44 3.66 3.16 2.97 2.75 2.27
3 4.41 1l.42 .85 .67 .57 .39 .45 3.71 3.12 3.18 2.75 2.24
4 4.49 1.36 .95 - .57 .38 .48 3.73 3.14 3.36 2.74 2.21
S 4.47 1.32 .95 - .57 .38 .54 3.69 3.22 3.43 2.73 2.20
6 4.32 1.29 .85 - .56 .37 .61 3.62 3.38 3.44 2.71 2.18
7 4.14 1.27 .94 - .57 .36 .74 3.52 3.52 3.42 2.68 2,23
8 3.92 1.27 .93 - .56 .34 17 3.42 3.62 3.36 2.65 2.23
8 3.69 1.24 .93 - 54 33 .78 3.35 3.87 3.29 2.62 2.24
10 3.38 1.z20 .93 .65 .51 .33 .78 3.28 3.98 3.26 2.64 2.24
11 3.09 1.19 .94 .67 .52 .33 .78 3.24 4.01 3.24 2.60 2.24
12 2.85 1.16 .83 .69 .51 .33 .79 3.15 4.18 3.17 2.56 2.23
13 2.69 1.14 .92 .69 .52 .32 .82 3.12 4.25 3.10 2.52 2.24
14 2.56 1,11 .90 .87 .51 .32 .88 3.18 4.15 3.02 2.52 2.21
15 2.50 1.09 .88 .67 .51 .31 1.00 3.32 4.08 2.84 2.52 2.19
16 2.47 1.07 .86 67 .50 .30 1.04 3.46 3.97 2.90 2.53 2.17
17 2.44 1.04 .85 .69 .48 .28 1.089 3.56 3.89 2.88 2.53 2.16
18 2.39 1.03 .85 .64 .47 .27 1.26 3.60 3.85 2.85 2.50 2.13
13 2.41 1.00 .85 .85 .47 .26 1.58 3.63 3.79 2.84 2.48 2.14
20 2.45 .97 .84 .64 47 .26 1.0 3.87 3.65 2.85 2.45 2.13
21 2.42 .95 .83 .64 .46 24 2.08 3,73 3.48 2.82 2.41 2.14
22 2.35 .93 .84 .62 .45 .23 2.21 3.74 3.34 2.80 2.43 2.14
23 2.31 .91 .83 .61 .43 .23 2.29 3.69 3.20 2.78 2.42 2.13
24 2.23 .90 .82 .61 41 .23 2.37 3.63 3.11 2.77 2.40 2.12
25 2.15 .88 .80 .82 .40 .23 2.47 3.82 3.00 2.78 2.39 2.11
26 2.09 .89 .79 .62 .39 .26 2.60 3.64 2.80 2.78 2.36 2.11
27 1.91 .89 .78 .61 .39 .30 t2.71 3.65 2.82 2.76 2.35 2.13
28 1.78 .89 .78 .60 41 37 3.00 3.61 2.80 2.75 2.33 2.12
29 1.74 .88 .78 .60 .40 .42 3.26 3.58 2.79 2.73 2.31 2.05
30 1.67 .88 .80 .60 - .44 3.48 3.50 2.85 2.72 2.33 1.91
31 1.59 - .79 .60 - .45 - 3.38 - 2.71 2.32 -
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St. Mary River near Babb, Mont.

Location.--Lat 48°50'00", long. 113°25'00", in SE} sec. 34, T. 36 N., R. 14 W., on right
bank half a mile upstream %rom outlet and 2 mifes southeast of Babb. g
Drainage area.--278 sq ml (including area drained by Swiftcurrent Creek above polnt of di-
verslon Into St. Mary Lake since Oct. 1, 1915).

Records available.--April 1902 to September 1925 (summers only 1924-25), October 1950 to
eptember . Published as "near St. Mary" April 1902 to September 1904. May 1929
to September 1932, October 1934 to September 1950 (summers only), at site 1.5 miles
downstream and 600 £t below diversion dam; records not equivalent owing to diversion
inte St. Mary Canal.

Gage .--Water-stage recorder. Prior to June 15, 1918, wire-weight or chaln gages 1.1 miles
ownstream at different datum. June 15, 1918, to Sept. 30, 1925, staff, chain gage, or
water-stage recorder at several sites 1.1 to 1.3 mlles downstream at various datums.

Average discharge.--11 years (1915-24, 1950-52), 782 cfs (unadjusted).

Extremes.--Maximum discharge during year, 2,670 cfs Oct. 4 (gage helght, 4.52 ft); mini-
mum, 44 cfs Mar. 22, 23, 25 (gage height, 0.21 ft).

1902-25, 1950-52: Maximum discharge observed, 7,980 cfs June 5, 1908 (gage height,

9.4 ft, estimated, site and datum then in use); minimum, 30 cfs Apr. 3-7, 1904.

Remarks.--Records good. Entire flow of Swiftcurrent Creek below Lake Sherburne is di-
verted into Lowsr St. Mary Lake above station. Flow of Swiftcurrent Creek regulated
by Lake Sherburne (see p. 26 ) since 1919.

Rating table, water year 1951-52, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

0.2 43 2.0 670

.5 97 3.0 1,360
1.0 225 4.0 2,190
1.5 393 4.5 2,650

Discharge, in cubic feet per second, water year October 1951 to September 1952

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

1 2,150 402 203 140 120 76 84| 1,850 1,580 1,300 1,170 867
2 *2,360 381 208 138 115 7€ 84 1,890 1,490 1,340 1,180 840
3 2,560 361 211 137 113 74 86 1,930 1,460 1,500 1,180 821
4 2,640 339 211 135 113 72 90 1,950 *1,470 1,650 1,170 802
5 2,620 *324 211 135 113 *72 90 1,910 1,540 1,700 1,160 795
6 2,480 314 211 130 111 71 100 1,860 1,660 1,710 1,150 782
7 2,320 307 208 130 113 69 105| *1,780 1,780 1,700 1,130 814
8 2,120 307 205 130 *111 65 100 1,700 1,860 1,650| *1,100 814
9 1,910 298 205 130 106 63 *90 1,640 2,070| *1,590 1,080 821
10 1,660 285 205 *132 99 63 95 1,580 2,170 1,570 1,100 *821
11 1,430 282 208 137 102 63 105 1,550 2,200 1,550 1,070 821
12 1,240 273 205 142 99 63 120 1,480 2,350 1,500 1,040 8l4
13 1,130 267 203 142 102 62 135 1,460 2,420 1,440 1,010 821
14 1,040 258 197 137 99 62 150 1,500 2,320 1,380 1,010 802
15 1,000 252 192 137 99 60 190 1,620 2,260 1,310 1,010 788
16 979 246 186 137 97 58 220 1,730 2,160| *1,280 1,020 776
17 958 2317 184 135 93 55 252 1,810 2,090 1,270 1,020 769
18 923 234 184 130 91 54 304 1,840 2,060 1,240 1,000 750
19 937 225 184 132 91 52 431 1,860 2,000 1,240 988 756
20 965 2117 181 130 91 52 610 1,900 1,880 1,240 965 750
21 944 211 178 130 89 49 718 1,950 1,740 1,220 937 756
22 895 205 181 125 86 48 802 1,960 1,630 1,210 951 756
23 867 200 178 1zz 82 48 854 1,810 1,520 1,200 944 750
24 814 197 175 122 78 48 208 1,860 1,450 1,190 930 743
25 762 192 170 125 76 48 979 1,860 *1,360 1,200 923 736
26 724 *194 167 125 74 52 1,070 1,870 1,280 1,200 g02 136
27 616 194 165 lzz 74 58 1,150 1,880 1,220 1,180 895 750
28 538 194 160 120 78 71 1,360 1,850 1,210 1,180 881 743
29 514 192 155 120 76 80 1,570 1,820 1,200 1,160 867 700
30 475 192 150 120 - 84 1,740 1,760 1,240 1,150 881 616
31 435 - 145 1iz0 - 86 - 1,660 - 1,150 874 -
Total]l 41,008 7,780 5,826 4,047 2,791 1,954| 14,593| 55,220| 52,670{ 42,200( 31,536 23,310
Mean 1,323 259 188 131 . 63.0 486 1,781 1,756 1,361 1,017 177
fAc-fYy 81,330| 15,430 11,560 8,030 5,540 3,880| 28,940|109,500|104,500{ 83,700| 62,550| 48,230
() -9,145| +4,441| 43,125| +2,530| +1,479| +1,180| +8,909|+18,361{+11,378] -6,302|~19,796(~25,946

AdJjusted for change in reservoir contents
Mean 1,174 334 239 172 122 82.3 636 2,079 1,947 1,259 695, 341
Cfsm 4.22 1.20 0.860 0.619 0.439 0.296 2.29 7.48 7.00 4.53 2.50, 1.23
In. 4.86 1.34 0.99 0.71 0.47 0.34 2.56 8.62 7.81 5.22 2.88 1.37
Ac-ft} 72,180 19,870 14,680 10,560 7,020 5,060| 37,850|127,900|115,900{ 77,400 42,750 20,280
Observed
Calendar year 1951: Max 4,070 Min 131 Mean 1,042 Ac-ft 754,500
Water year 1951-52: Max 2,640 Min 48 Mean 713 Ac-ft 561,200
Ad Justed

Calendar year 1951: Mean 1,036 Cfsm 3,73 In. 50.57 Ac-ft 749,900
Water year 1951-52: Mean 760 Cfsm 2.73 In. 37.17 Ac-ft 551,400

* Discharge measurement made on this day.

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

Note.--No gage-height record Jan. 4-9; discharge estimated on basis of 1 discharge measurement,
weather rec-rds, and records for station near Kimball, Alberta. Stage-discharge relation affected
by ice Dec. 29 to Jan. 2, Jan. 17, Apr. 4-16.
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St. Mary Canal at St. Mary crossing, near Babb, Mont.
(International gaging station)

Location.--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 available.--1918-52 (irrigation seasons only).

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

Extremes.--1918-52: Maximum daily 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 channel of
Milk River fhrough Canada then back into Montana where it is used for irrigation in
Milk River Valley east of Havre. Some water may be returned to St. Mary River at Kennedy
Creek and St. Mary crossings.

Coogeration.--‘I‘his is one of the international gaging stations maintained jointly by the

nited States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Division, Department of Resources
and Developement, Canada.

Rating table, July 1 to Oct. 31, 1952 (gage height, in feet,
and discharge, in cubic feet per second

1.4 0 3.5 65
1.5 1.0 4.0 98
1.7 4.0 5.0 190
2.0 9.0 6.0 317
2.4 18.0 7.5 595
2.8 31.0
Discharge, in cubic feet per second, July to October 1952

Day July Aug. Sept. Oct.

1 of 58| 59| *475

2 o 570 g589 446

3 15 570] *gS578| *410

4 148 574 g572 401

5 249 580 8572 379

6 460 574 g570 338

7 475 574 g568 | *300

8 *#511 572 g574| 288

9 528 568 578 275

10 557 574 578 240 .

11 561 *570 578 201

1z 559 568 578 188

13 566 568 580 148

14 #582) 574 580| *¥15.9

15 580 574 578 *2.0

16 578 574 576 0

17 580 574 *574 9]

18 578 574 570 o

19 578 *576 568 [¢]

20 578 574 566 [¢]

21 576 576 568 0]

22 574 578 568 [¢]

23 *572 576 568 [¢]

24 572 6 568 (o]

25 570 74 568 [¢]

26 570 574 568 o)

27 570 576 570 o]

28 570 578 572 [e]

29 568 578 568 (o]

30 568 584 538 0

31 568 8591 - 0

Totall 14,961| 17,811 17,174|4,106.9

Mean 483 575 572 132

Ac-fy 29,670 35,330 34,060 8,150

Calendar year : Mex Min Mean Ac-Tt

The season : Max - Min - Mean - Ac-ft 107,200

* Discharge measurement made on this day.
g Computed from staff-gage readings.
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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
Egs ream from canal outlet and 30 miles north of Browning on Blackfeet Indian Reserva-
on.

Records available.--1917-52 (irrigation seasons only).

@dage.--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 40 ft upstream at datum 0.40 £t lower. Fune 29, 1920, to June 9, 1930, water=-
stage recorder on left bank opposite present site at present datum.

Extremes.-~1917-52: Maximum daily discharge, 758 cfs June 13, 1937; no flow at times each
year.

Remarks.--Records excellent.

CooBeration.--This is one of the international gaging stations maintained jointlg by the

nited States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled Jointly with the Water Resources Division, Department of Resources
and Development, Canada.

Rating table, July 1 to Oct. 31, 1952 (gage height, in feet,
and discharge, in cubic feet per second

0.3 0 2.5 48,0
4 3 3.0 78
.5 .7 4.0 161
.8 2,2 5.0 288

1.1 4.9 8.0 468

1.5 12.0 6.5 77

2.0 26.0

Discharge, in cublc feet per second, July to October 1952

Day July Aug. Sept. Oct,
1 [l 554 566) 487

2 0] S50 5661 451

3 [ 554 561| *409

4 554 *552| 392

S 165 561 554| 379

6 367 559 554 356

7 447 S59 556| 311

8 484 559 554 285

g 497 550 559| 274
10 525 561 559| 256
11 543 556 559} ¥217
12 547 550 559 187
13 541 550 559 179
14 556 550 556| 115
15 563 556 556 29,7
16 563 559 552 9.2
17 566 55 550 4.1
18 561 *559 *547 2.0
19 566 556 547 1.1
20 566 554 543 .9
21 561 559 543 .3
22 556 559 545 Q
23 556 559 545 0
24 561 556 545 o]
25 *550 561 543 (9]
26 554 554 543 [¢]
27 552 556 545 [
28 554 563 5501 o]
29 554 563 550 0
30 552 570 536 0
31 554 566 - o
Total 14,161| 17,276 16,554|4,345.3
Mean 457 557 552 140
Ac-T4 28,090| 34,270| 32,830| 8,620
Calendar year : Max Min Mean Ac-1t
The season : Max - Min - Mean =~ Ac-ft 103,800

* Discharge measurement made on this day.
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St. Mary River near Kimball, Alberta
(International gaging station)

Location.--Lat 49°04', long. 113°14', in SW} sec. 25, T. 1, R. 25 W., fourth meridian, on
right bank 1% miles southwest of Kimball and 4 miles north of international boundary.

Drainage area.--497 sq mi.

Records avallable.--September 1902 to September 1952 (published as "near Cardston, Alberta”
1902~ N reports of Geological Survey. April to June 1908 (gage heights only) and
June 1908 to September 1952 (published as "near international boundary" January 1917
to September 1952) in reports of Department of Resources and Development, Canada.

Gage.--Water-stage recorder. Datum of gage is 3,917.00 ft above mean sea level (Irrigation
urveys datum). Prior to Jan. 1, 1918, wire-weight gage at site half a mile north of
international boundary and 7 miles upstream at different datum. Jan. 1, 1913, to Nov. 9,
1916, water-stage recorder half a mile downstream from present site at datum 13.62 ft
lower. Apr. 13, 1908, to Dec. 31, 1912, staff-gage at site 1 mile downstream at datum
é2.7g ft lower used for records published by Department of Resources and Development,
anada.

Average discharge.--36 years (1916-52), 697 cfs.

Extremes.--Maximum discharge during year, 3,130 cfs Oct. 5 (gage height, 5.42 ft); minimum
ally, 134 cfs Jan. 21, 22.
1902-52: Maximum discharge, 18,000 cfs (estimated) June 5, 1908; minimum, 16 cfs

Nov. 29, 1936.

Remarks.--Records good except those for periocd Nov. 21 to Apr. 17, which are fair. Since
t. Mary Canal has diverted water from rilver near Babb, Mont., toc North Fork Milk
River. Canadian St Mary Canal diverts frcm river at Kimball, 2 miles below station.
Flow regulated by Lake Sherburne on Swiftcurrent Creek (see p. 26)

Coogeration.--This is one of the International gaging statlons maintained jointly by the

nited States and Canada under the Boundary Waters Treaty. The records have been col-
lected and compiled jointly with the Water Resources Divislon, Department of Resources
and Development, Canada.

Discharge, 1n cublce feet per second, water year October 1951 to September 1952

Day | Oect. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 2,550, 649 410 166 143 150 303| 2,160 1,850| 1,530 672 384
2 2,810 622 341 164 115 150 307| 2,210 1,760| 1,540 672 356
3 2,980 590 288 164 145 150 311| 2,280{ 1,700| 1,630 672 333
4 *3,040 585 273 164 145 150 316| 2,300 1,730| T,550 672 *315
5 3,040 559 307 162 145 *150 320| 2,220{ 1,830| 1,470 745 311
6 2,860 538 328 162 *145 150 316| 2,160| 1,960 1,360 672 298
7 2,680 *533 296 164 148 150 303{ *2,070| 2,030 1,330 678 311
8 2,460 533 269 *164 148 150 296| 1,970 2,080| 1,250 721 311
9 2,260 528 242 157 150 150 288| 1,900| 2,280 *1,160 714 311
10 2,010 512 235 154 150 150 307| 1,870| 2,400| 1,100 821 315
11 1,760 518 232 152 *152 150 *355| 1,830 2,430| 1,110 782 315
12 1,540 507 226 150 154 150 404 1,810| 2,880 1,080 *714 311
13 1,390 482 *216 148 154 150 468 | 1,790| Z,880| 1,010 654 319
14 1,260 452 210 143 157 150 596 | T,830| 2,640 906 601 306
15 1,190 142 207 141 159 154 666| 2,010| 2,550 846 590 285
16 1,160 408 204 139 162 162 7361 2,150 | 2,440 808 590 273
17 1,140 408 204 139 159 166 806 | 2,210| 2,350 802 578 265
18 1,100 422 201 137 159 171 886 | 2,230 2,290 789 551 *249
19 1,100 408 198 137 157 176 970| 2,260 2,250 796 518 257
20 1,120 393 196 137 152 176 | *1,060 [ 2,320 2,120 814 491 253
21 1,100 360 198 134|  *150 179| 1,080 2,330| 1,980 783 *470 249
22 1,050| *372 193 134 150 82| 1,150 2,320 1,880 764 465 245
23 1,050 341 190 137 150 184 | 1,180| 2,260 | *1,730 745 459 241
24 1,000 320 187 137 150 1931 1,250 2,220 1,650 721 444 234
25 927 324 184 137 150 204 | 1,330| 2,210 1,570 *727 433 230
26 879 *328 182 139 150 226 | 1,440 2,230 | 1,460 727 418 228
27 840 311 179 139 150 *252 | 1,540 | 2,220 | 1,420 714 398 234
28 808 311 176 139 150 262| 1,790 | 2,190 | 1,430 708 374 238
29 771 316 174 141 150 269 | 1,960 | 2,150 | 1,460 684 369 223
30 712 361 171 141 < 280| 2,070 | 2,060 | 1,500 872 /9 184
31 680 - 169 143 - 296 - 1,970 - 660 389 =

Total| 49,227 | 13,433 | 7,084 4,565| 4,379| 5,632 | 24,814 | 65,740 | 60,530 | 30,796 | 17,717 | 8,382
Mean| 1,588 448 229 147 151 182 827 | 2,121 | 2,018 993 572 279
Ac-ft] 97,640 | 26,640 | 14,050 | 9,050 | 8,690 (11,170 | 49,220 |13G400 [120,100 | 61,080 |35,140 |16,630
Calendar year 1951: Max 6,990 Min 169 Mean 1,261 Ae-Tt 912,700

Water year 1951-52: Max 3,040 Min 134 Mean 799 Ac-ft 579,800

* Discharge measurement made on this day.
Note, --Stage-discharge relation affected by ice Nov. 21-27, Dec. 3 to Apr. 12 (wire-weight gage
at winter section, 3 miles downstream, read every other day during winter period).
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Otter Tail River near Detrolt Lakes, Minn.

Location.--Lat 46°50', long. 95°42', in sec. 23, T, 139 N., R. 40 W., on right bank 10 ft
upstream from highway bridge, 5 miles downstream from Height of Land Lake, and 73 miles
east of city of Detroit Lakes.

Dralnage area.--270 sq mi.
Records available.~-March 1937 to September 1952.

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

Average discharge.--15 years, 53.5 cfs.

Extremes .--Maximum discharge during year, 167 cfs Apr. 21 (gage height, 4.16 ft); maximum
age helght, 4.82 £t Dec. 15 (backwater from 1ce§; minimum discharge, 19.1 cfs June 22
%gage helght, 3.16 ft}.
1937-52: Maximum dally discharge, 368 cfs June 26, 1943; maximum gage helght recorded,
5.76 £t Mar. 23, 1939 {backwater from ice); minimum daily, 0.1 cfs Mar. 23, 1940.

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

Rating tables, water year 1951-52, except periods of lce effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to June 14 June 15 to Sept. 30
3.3 26 3.8 95 3.1 16 3.6 66
3.4 35 4.0 133 3.2 21 3.8 101
3.6 62 4.2 176 3.3 28 4.0 138
3.4 38
Discharge, in cubic feet per second, water year October 1951 to September 1952
Day oct. Nov. Dec, Jan, Feb, Mar, Apr. May June July Aug. Sept.
1 30) 2 47 58 49| 56 53 152 60 23 96 61
z 301 28] 18] 59 19 59 54 154 56 76 94 58
3 30! 28 *52 60 49 58 56/ * 156 54 94 112 *53
4 36 28 54 62 49 58 56 154 56 71 117 50
5 48 28 54 *62, 49 64 58 148 54 61 112 50
6 47 28 56 62 50 68 62 148 53 58 108 49
7 43 29 56 62 51 80 *73 144 50 56 105 46
8 40 29 56 62 51 56 85 144 46 53 103 44
9 38 30 56 62 53 54 81 141 41 50 *103 43
10 38 31 55 62 53 55 86 139 40 55 103 39
11 37 31 55 62 54 54 88 137 40 52 99 38
12 37 34 54 62 54 54 94 135 35 50 96 36
13 37 37 52 62 54 48 100 133 36 44 96 35
14 40 44 51 62 52 49 *106 129 33 45 99 34
15 41 46 50 62 53 52 109 125 *30 46 112 30
16 37 45 50 61 *54 52 113 119 28 *46 105 29
17 35 45 50 60 54 52 117 113 24 46 101 28
18 35 45 50 58 54 52 119 108 23 103 97 28
19 33 45 51 57 52 52 123 100 20 97 97 26
20 33 45 51 56 59 53 125 97 20 123 96 26
21 35 46 s2 54 60 53 141 93 21 117 92 26
22 37 46 52 52 60 S1 139 90 20 110 90 26
23 37 47 53 51 62 55 139 85 23 105 87 26
24 37 16 53 50 59 55 137 80 23 103 83 26
25 37 45 54 49 60 53 137 75 22 103 80 26
26 35 45 54 49 60 52 139 73 21 101 76 26
27 31 45 55 48 58 48 144 73 20 101 74 26
28 30 45 S5 47 58 39 150 67 23 101 71 26
29 *30 46 56 17 50 16 152 65 21 a9 69 26
30 32 46 56 48 - 52 152 64 20 97 68 26
31 27 - 58 48 - *55 - 62 - 96 €9 -
Total 1,113| 1,160 1,646| 1,756| 1,570| 1,665| 3,188| 3,503| 1,013| 2,382 2,910{ 1,063
Mean| 35.9 38.7 . . 54.1 53.7 106 113 33.8 76.8 93.9 35.4
Ac-ftf 2,210 2,300| 3,260 3,480( 3,110 3,300 6,320( 6,950 2,010 4,720 5,770 2,110

Calendar year 1951: Max 183 Min 3 Mean 56,2 Ac-Tt 40,680
Water year 1951-52: Max 156 Min 20 Mean 62.8 Ae-Tt 45,540

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 1-9, 15-21, Nov. 24 to Dec. 1, Dec. 3 to
Feb. 10.
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Pelican River near Detroit Lakes, Minn.

Location.--Lat 46°48'26", long. 95°54!56", in NEiSWL sec. 31, T. 138 N., R, 41 W., in up-
stream concrete retalning wall at highway crossing at Buck's Mill, 200 ft downstream
from concrete millpond dam and 6% miles southwest of city of Detroit Lakes.

Drainage area.--123 sq mi.
Records available.-~July 1942 to September 1852.

Gage.--Staff gage read twice daily.

Average discharge.--10 years, 36.4 cfs.

Extremes.--Maximum discharge observed during year, 214 cfs Aug. 15 (gage height, 4.40 ft,
gfgzcgi? by backwater from debris); minimum daily discharge, 2.1 cfs June 9 (gage height,
) 1942-52: Maximum discharge observed, that of Aug. 15; minimum daily discharge, 0.1
cfs Sept. 4, 1950, and many days during 1951.

Remarks .--Records good except those affected by backwater from debris or aquatic growth,
which are fair, and those for periods of doubtful gage-helght record, which are poor.
Flow regulated by ponds and lakes above gage.

Rating table, water year 1951-52, except periods affected by backwater from
debris or aquatic growth (gage height, in feet, and discharge, in cublc
feet per second)

0.6 1.7 1.2 18

.7 2.6 1.5 35

.8 4.1 2.0 65

.9 6.2 3.0 133

1.0 9.4 3.8 211

Discharge, in cublc feet per second, water year October 1951 to September 1952

Day | ,Oct. Nov, Dec, Jan, Feb, Mar. Apr. May June July Aug, Sept.
1 14| 22 *43 62 48 32 39 149 32 2.6 101 i21
2 16 19 43 (33 Py 31 42 143 29 2z 95 113
3 18 17 48 61 48 31 40 137 27 51 138 116
4 22 15 61 61 47 29 38 136 26 87 167 110
5 25 14 61 *61 47 30 37 128 25 102 164 106
6 28 12 63 60 46 31 *38 129 24 97 161 103
7 35 22 62 60 47 31 40 121 22 95 153 100
8 49 31 61 59 47 32 43 120 20 95 159 98
9 16 34 60 58 48 32 43 116 9.9 97 155 95
10 45 36 60 58 46 33 46 115 2.4| 104 151 94
11 43 38 59 57 46 34 48 111 3.2 105 147 92
12 37 38 57 57 45 35 51 106 3.4{ 103 143 89
13 34 39 57 57 43 37 53 *105 2.9| 115 137 88
14 39 39 55 56 42 39 *62 100 2.9| 110 168 87
15 34 40 54 55 41 40 61 98 *2,.9( 104 206 85
16 31 41 54 55 *40 40 64 96 3.8 *98 186 81
17 32 42 54 55 40 40 71 94 2.9 93 176 78
18 32 42 53 55 39 39 78 92 2.6 109 168 76
19 33 43 53 54 39 38 85 88 2.6| 109 162 74
20 34 43 52 54 39 36 92 83 2.4 143 159 71
21 42 43 52 54 38 34 105 77 2.4 139 155 69
22 42 43 51 53 37 33 120 70 2.4 138 150 69
23 39 43 56 53 36 32 154 &7 2.4| 135 145 68
24 38 43 57 53 36 33 166 66 2.4| 131 143 67
25 35 45 57 53 35 34 152 61 2.4| 125 139 66
26 34 43 60 52 34 32 148 58 2.6 121 134 65
21 *32 41 60 52 33 33 151 55 2.6 | 119 127 63
28 31 40 61 51 32 34 148 45 2.6 | 116 121 57
29 *32 40 61 45 33 34 149 28 2.4| 113 *116 53
30 26 42 63 48 - 36 150 29 2.6 | 109 117 52
31 23 - 63 48 - *38 - 32 - 104 120 =
Totall 1,021 | 1,050 1,751 ( 1,718 | 1,200 | 1,063 | 2,514 | 2,855| 271.7 |3,193.6 | 4,564 | 2,512
Mean| 32.9 35.0 56.5 55.4 41.4 34,3 83.8 92.1 9.06 103 147 3.7
Ac-ftf 2,020 | 2,080 | 3,470 | 3,410 | 2,380 | 2,110 | 4,990 | 5,660 539 | 6,330 | 9,050 | 4,980
Calendar year 1951: Max 103 Min 4.9 Mean 34.7 Ac-Tt 25,140,
Water year 1951-52: Max 206 Min 2.4 Mean 64.8 Ac-ft 47,020

* Discharge measurement made on this day.

Note.--Doubtful gage-helght record May 2-12, 14-18, discharge estimated on basis of 2 discharge
measurements, engineers' notes, and weather records. Backwater from debris Feb. 19 to May 1 and from
aquatic growth June 20 to Sept. 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
fownstr'eam wingwall of bridge 3 miles northwest of Fergus Falls and 73 miles upstream
rom mouth.

Dralnage area.--482 sg mi.
Records available.--June 1909 to November 1912, July 1942 to September 1952.

Gage.--Staff gage read once or twice daily. July 1, 1909, to Nov. 30, 1912, staff gage
at site 1 mile downstream at different datum.

Average discharge.--12 years (1910-12, 1942-52), 62.3 cfs.

Extremes.--Maximum discharge during year, 388 cfs Apr. 14 (gage height, 3.61 ft, from graph
a5ed on gage readings); maximum gage height observed, 4.85 ft Apr. 9 (backwater from
ice)t;: r;)inimu.m discharge, 53 cfs June 11 (gage height, 1.81 ft, backwater from aquatic
growth) .

1909-12, 1942-52; Maximum discharge observed, 756 cfs Mar. 29, 1943; maximum gage
helght observed, 5.60 ft Mar, 28, 1950; no flow for many days in 1946, 1949, 1950.
Remarks.--Records fair. Flow affected by storage in lakes above station.

Revisions.--W 955: Drainage area.

Discharge, in cublc feet per second, water year October 1951 to September 1952

Day [e] 3% Nov, Dec. Jan, Feb. Mar, Apr, May June July Aug. Sept.

1 63 63 80 123 207, 95 140 174 122 74 94 115
2 57 70 81 125 107 94 150 168 124 78 95 117
3 55 70 90 127 103 95 158 165 120 87 102 119
4 65 67 93 130 102 96 168 163 117 91 98 120
5 68 67 97 131 103 96 176 159 113 101 98 120
6 73 72 101 132 104 96 190 155 110 98 98 117
7 76 78 105 133 104 96 207 151 106 101 96 116
8 81 84 102 134 103 95 227 150 99 105 123 113
9 74 92 95 136 102 94 250 151 92 105 129 113
10 71 114 88 *137 102 93 280 155 *87 101 118 108
11 71 118 84 135 100 94 310 156 53 96 117 105
12 68 126 88 133 99 95 330 155 58 95 113 103
13 68 131 92 128 98 96 350 151 75 95 115 101
14 71 140 97 124 98 98 *368 151 71 95 115 105
15 71 133 101 120 97 100 372 151 75 92 112 109
16 70 129 103 117 98 100 342 150 71 85 110 108
17 68 120 107 114 97 101 278 148 71 84 106 105
18 67 110 110 112 97 101 241 147 74 92 106 105
19 63 102 114 110 96 102 226 147 73 *94 109 103
20 63 92 115 104 94 100 214 150 74 106 109 103
21 68 86 117 104 93 99 222 151 74 109{ *108 103
22 71 76 118 104 94 98 214 150 73 105 108 103
23 71 70 119 103 96 97 210 148 84 103 102 102
24 *71 66 120 103 96 96 206 145 80 105 103 99
25 71 66 120 102 96 96 198 147 78 109 102 96
26 71 68 120 102 96 97 190 139 77 109 101 94
27 70 €5 119 102 96 99 185 145 74 103 98 94
28 65 *66 118 101 96 101 183 142 74 102 99 92
29 63 71 118 103 95 106 179 142 78 99 98 *88
30 67 75 117 104 - 115 177 138 77 98 101 88
31 66 - 120 108 - 127 - 132 - 96 110 -

Totald 2,117| 2,687| 3,252| 3,638 2,869| 3,068 | 6,941| 4,676| 2,554 | 3,013 | 3,292 | 3,164
Mean . .6 105 117 98.9 99.0 231 151 85,1 97.2 106 105
Ac-ft, 4,200| 5,330| 6,450 7,220| 5,690 6,0% | 13,770{ 9,270| 5,070 5,980 | 6,530 | 6,280

Calendar year 195)1: Max 175 Min 30 Mean 74.8 Ac~t 54,160
Water year 1951-52: Max 372 Min 53 Mean 113 Ac-ft 81,880

* Discharge measurement made on this day.
Note.--Stage-discharge relatlon affected by ice Oct. 31 to Nov. 11, Nov. 17 to Apr. l4. Backwater
from aquatlc vegetation May 30 to Sept. 30.
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Melissa Lake near Shoreham, Minn.

Location.--Lat 46°43125", long. 95°54'50", in sec. 31, T, 138 N., R. 41 W., on right
abufment of concrete dam at outlet, at Bucks!s Mill, 3 miles south of Shoreham.

Records avallable.--April 1937 to September 1952 (fragmentary).

Gage.--Staff gage read about three times weekly, except for one reading only at end of
month for December, January, and February.

Extremesf‘g—;&%ﬁzz:191;1;%ximum gage height observed, 10.68 ft May 19, 1950; minimum observed,

. ay s .

Remarks.--Lake level artificially regulated by special type dam (identification number
9-18) with elght 5-foot bays, permitting a” 9-foot control. Datum of gage 1s at top of
concrete sill of dam.

Gage height, in feet, 1951-52

Oct. 31..... 9.19 Jan, 31..... 9.46 Apr. 30..... 9.69
Nov. 30,.... 9.41 May 3l..... 9.37
Dec, 31..... 9.56 Mar. 31..... 9.54 June 30..... 9.42 Sept.30..... 8.30

Otter Tail River below Pelican River, near Fergus Falls, Minn.

Location.--Lat 46°13'45", long. 96°07'00", in SWi sec. 20, T. 132 N., R. 43 W., on left
barik 500 ft downstream from Dayton Hollow Dam, 5 miles downstream from Pellcan River,
and 5 miles southwest of city of Fergus Falls.

Drainage area.--1,810 sq mi, approximately.

Records avallable.--Octeber 1930 to September 1952.

Uage.--Water-stage recorder. Datum of gage is 1,069.95 ft above mean sea level, adjustment
of 1912 (levels by Corps of Engineers). Prior to Nov. 18, 1933, at site 4 miles down-
stream at datum 40.26 ft lower.

Average discharge.--20 years (1931-32, 1933-52), 227 cfs.

xtremes.--Maximum discharge during year, 1,040 cfs Apr. 10 (gage helght, 3.91 ft); mini-
mum _daily discharge, 267 cfs Oct. 3.

1930-52: Maximum discharge, 1,370 cfs June 10, 1947 (gage helght, 4.8l ft, backwater
from aquatic vegetation); minimum, 1.0 cfs May 2, 1934, Sept. 30, 1935; minimum daily,
1.6 efs Feb. 7, 1937.

Remarks.--Records good. Flow completely regulated by powerplants upstream.

RevIsfons (water years).--w 1208: 1947(M).

Discharge, in cublc feet per second, water year October 1951 to September 1952

Day | Oct. Nov, Dec, Jan. Feb, Mar. Apr, May June July Aug. Sept.
1 315 326 388 465 491 493 546 810 754 463 331 523
2 316 325 372 487 449 453 591 815 734 168 316 535
3 267 318 437 437 497 499 587 779 719 527 362 527
4 318 319 452 179 489 459 568 774 694 467 368 559
5 322 3z5 459 445 494 490 *549 789 699 528 371 500
6 307 329 476 477 492 461 591 789 694 532 344 459
7 309 355 577 442 487 451 716 784 640 520 348 531
8 312 325 528 472 509 451 984 800 830 372 443 509
9 329 328 505 441 541 451 920 815 596 446 437 438
10 308 306 462 *498 447 452 963 805|  *591 453 470 444
11 312 347 438 490 512 462 986 810 587 369 504 448
12 306 335 438 442|  *549 469 930 815 596 444 409 494
13 284 389 380 500 461 466 890 835 557 427 499 454
14 352 393 376 498 494 487 *950 835 546 367 521 506
15 349 360 334 500 491 478 977 846 568 440 507 450
16 338 386 384 504 494 467 950 872 533 361 449 456
17 322 368 378 496 490 510 887 867 532 352 386 450
18 337 375 433 450 488 522 846 872 465 357 410 468
19 326 366 422 496 493 526 800 867 475 422 523 515
20 358 381 427 196 441 526 789 856 535  *444 *526 443
21 338 379 435 493 495 521 815 867 466 507 474 435
22 344 388 438 492 446 467 774 872 433 422 508 439
23 314 376 450 499 444 499 764 872 467 434 504 377
24 *330 339 450 459 488 516 774 841 471 373 483 pryy
25 346 335 454 498 457 478 769 820 533 436 573 422
26 347 375 452 509 500 474 754 810 531 422 490 381
27 316 380 456 6 453 *495 749 861 461 363 358 499
28 320 %358 449 479 491 531 739 800 467 409 357 *379
29 317 375 485 457 464 542 719 794 470 364 525 430
30 351 377 447 499 - 535 744 769 169 360 529 387
31 326 - 500 494 - 539 - 159 - 358 527 -
Total] 10,036| 10,598 13,682| 14,840| 14,047| 15,150| 23,621| 25,500| 16,913| 13,207| 13,852| 13,902
Mean 324 353 441 479 484 489 787 823 564 42 44 463
Ac-ftf 19,910| 21,020| 27,140( 29,430| 27,860| 30,050| 46,850| 50,580| 33,550| 26,200| 27,480| 27,570

Calendar year 1951: Max 955 Min 112 Mean 396 Ac-T't 286,600
Water year 1951-52: Max 984 Min 267 Mean 506 Ac-ft 367,600

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Dec. 11, 12, Dec. 15 to Feb. 29.
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Height of Land Lake near Detroit Lakes, Minn.

Location.--Lat 46°53', long. 95°38', in sec. 5, T. 139 N., R. 39 W., on right abutment of
concrete dam at outlet, 11 miles northeast of ¢ity of Detroit Lakes.

Records available.--March 1938 to September 1952 (fragmentary) .

age .--Sta cadwater and tailwater gages read about tht‘eer¥imes weekly except for only
occasional readings during winter months. Datum of gage 1s 1,449.95 ft above mean sea
level, datum of 1929.

Extremes.--~1938-52: Maximum gage helght observed, 5.68 ft June 20, 21, 24, 28, 1943; mini-
mum cbserved, 2.35 £t Feb. 20, Mar, 18, 40,

Remarks.--Lake level artificially regulated by type "C" dam (identification number 9-9) N
with six 5-foot bays, permitting a 5-foot control by stoplogs. Datum of gage is at top
of concrete sill of dam.

Gage height, in feet, 1951-52

Qct. Feb. ... 3.82 June 30..........
Nov, Mar. .. 3.78 July 30, .
Dec. Apr. . 4.66 Aug. 29. o
Jan, May 3.86 Sept.29.,........

Mustinka ditch above West Branch Mustinka River, near Charlesvilie, Minn.

Location.--Lat 45°53'25", long. 96°21'30", in SWiSWi sec. 17, T. 128 N., R. 45 W., near
rIght bank on upstream side of highway bridge, 0.2 mile upstream from West Branch
Mustinka River, 6 miles southwest of harlesville, and 7.8 miles northeast of Wheaton.

Records available.--April 1943 to September 1952 (some winter records incomplete). Prior

0 October 9, published as "above Twelve Mile Creek, near Charlesville."

Gage.--Staff gage read twice daily. Datum of gage 1s 990.00 ft above mean sea level, ad-
ustment of 1912 (levels by Corps of Engineers). Prior to May 11, 1948, reference mark
at same site referred to same datum.

Average discharge.-~7 years (1943-45, 1947-52), 19.8 cfs.

Extremes.--Maximum discharge during year, 1,550 cfs Apr. 9 (gage height, 14.19 ft), from
rating curve extended above 320 cfs on basis of slope-area determination of peak flow;
no flow for many days.

1943-52: Maximum discharge, that of Apr. 9, 1952; no flow for several months each
year.

Remarks .--Records fair except those for periods of ilce effect, backwater from debris,
shifting control, or no gage-height record which are poor.

Cooperation.--Gage readings furnished by Corps of Engineers.

Discharge, in cubic¢ feet per second, water year October 1951 to September 1952

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

1 .3 . ] 140 23 94 2.2 1.7
2 i.z %T% 1,9 0 136 21 79 2.1 1.5
3 1.5 5.2 2.5 (*) 0 131 19 74 2.4 1.2
4 2.6 4.7 0 128 16 87 2.2 1.1
s 4.1 4.5 o] 117 1s 65 2.1 1.2
6 8.1 1.5 10 *#112 16 51 1.9 1.1
7 7.1 4.5 262 107 15 38 1.7 1.2
8 7.9 4.7 2.4 1.5 810 102 13 30 1.6 1.2
9 7.9 4.9 *),320 99 12 22 1.5 1.1
10 6.9 5.2 806 94 11 20 1.4 .8
11 6.9 5.5 645 87 11 19 1.2 .8
12 7.8 5.8 565 79 *3.9 17 1.4 .9
13 8.3 5.9 2.3 1.0, 496 75 9.1 13 1.4 .9
14 10 6.0 440 72 8.4 11 1.3 1.4
15 11 5.6 395 68 7.8 9.9 1.1 3.8
16 . 3. 355 62 10 8.6 .9 9.1
17 g.i z.g *330 57 8.8 8.6 28 5.4
18 7.6 2.2 2.2 .5 *311 52 7.4 8.4 *.8 2.4
19 7.1 1.8 288 49 6.8 8.6 6.4 1.3
20 7.8 1.6 266 16 6.2 8.4 12 .8
21 9.3 1.5 .4 253 48 6.8 7.1 13 .7
22 *11 1.4 .2 247 40 6.2 *4.7 11 .8
23 12 1.3 2.1 .1 242 29 7.1 3.8 10 1.0
24 12 1.3 .0 226 37 8.1 2.6 6.8 1.0
25 13 1.3 213 41 8.4 4.0 3.5 .9
26 . * 198 24 8.1 4.7 2.9 .8
27 55| Wi o ) 181 22 7.8 4.7 2.7 *.6
28 9.0 1.5 166 24 15 3.9 2.6 .5
23 7.8 1.8 2.0 156 za| 8L 3.3 2.2 a
30 6.8 2.0 149 24| 113 2.8 1.2 .3
31 6.8 - - 24 - 2.8 2.0 -

Total] 240.8| 105.7 69.5 25.2 0 0| 9,330 2,150 | 487.7| 696.7| 104.3 46.0
Mean 7.77 3.52 2.24 0.81 [} 0 311 69,4 16.3 22.5 3.36 1.53
Ac-1 478 210 138 50 0 0 | 18,510 4,260 967 | 1,382 207 91
Calendar year 1951: Max 500 Min 0O Mean 22,6 Ac-Tt 16,390

Water year 1951-52: Max 1,320 Min o Mean 36.2 Ac-ft 26,290

* Discharge measurement or observation of no flow made on this day. .
Note.--Stage-discharge relation affected by ice Oct. 31 to Nov. 30, Apr. 7, 8. No gage-height rec-
ord Dec. 1 to Apr. 6, discharge estimated on basis of 1 discharge, 1 observation of no flow and weath-
er records. Backwater from debris or shifting-control method used Oct. 1-30, Apr. 10-18, July 2 to

Sept. 30.

315389 O - 54 - 4
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Mustinka ditch below West Branch Mustinka River, near Charlesville, Minn.

Location.-~Lat 45°53'20", long. 96°21'45", in SELSEL sec. 18, T. 128 N., R. 45 W., on left
bank at downstream side of highway bridge over West Branch Mustinka River, 40 ft down-
stream from inlet to Mustinka ditch, 6 miles southwest of Charlesville, and 7.7 miles
northeast of Wheaton.

Records available.--April 1943 to September 1952. Prior to October 1949, published as
below Twelve Mile Creek, near Charlesville."

Gage.--Staff gage read twice daily. Datum of gage 1s 990.00 ft above mean sea level, ad-
ustment of 1912 (levels by Corps of Englneers). Prior to May 11, 1948, reference mark
at same site referred to same datum.

Average discharge.--9 years, 10.5 cfs.

Extremes.~-Maximum discharge durlng year, 997 cfs Apr. 9, from rating curve extended above
cfs (gage helght, 13.73 ft, from floodmark); no flow for many days.
1943-52: Maximum discharge, that of Apr. 9, 1952; no flow for several months In
each year.

Remarks.--Records fair. Flow is diverted to Mustinka ditch at medium and high stages, to
Teélleve flood conditions in West Branch Mustinka River basin.

Cooperation.--Gage readings furnished by Corps of Engineers.

Rating table, water year 1951-52, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

2.5 [¢] 4.0 19.2
2.6 .2 4.5 34
2.7 .5 5.0 53
2.8 1.0 6.0 28
2.9 1.7 7.0 151
5.0 2.8 9.0 286
3.2 4.7 11 508
3.8 10.8 13.6 870

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day [ Oct, Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
\]

1 8| &8 Q 4z

2 0 62 [+ 31

3 *0 54 0 20

4 0 50 0 13

5 [¢] 44 [¢] 10

6 b5} *38 [¢] 5.5

7 bs0 33 0 2.1

8 1300 30 0 V.2

2 260 27 % Q

10 851 23 0 o'

11 756 19 0 0

12 677 16 0 0

13 588 14 0 0

14 456 12 [¢] 0

15 340 10 ] 0

16 262 7.7 0 0

17 257 5.6 [ 0

18 *262 4.2 0 0

19 230 3.0 [} 0

20 202 2.2 0 5}

21 191 2.2 0 0

22 184 1.1 [ 0

23 180 4 0 0

24 164 .6 0 0

25 149 .6 0 o

26 (*) 134 0 [ 0

27 114 0 0 0

28 97 0 0 0

29 86 0 1.3 0

30 77 [ 24 [

31 - o - 0

Totall 0 0 0 0 0 o| 7,572] 525.6 25,3 123.8 [} [}

Mean [ 0 0 0 0 0 252 17.0 0.84 3.99 0 0

Ac-7Y [ 0 0 0 0 0| 15,020{ 1,040 50 246 0 0

Calendar year 1951: Max 500 Min O Mean 9.92 Ac-ft 7,180

Water year 1951-52: Max 960 Min O Mean 22.5 Ac-ft 16,360

* Discharge measurement or observation of no flow made on this day.
b Stage-discharge relation affected by ice.
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West Branch Mustinka River below Mustinka ditch, near Charlesville, Minn.

Location.-~Lat 45°53'20", long. 96°21'45", in SELSE: sec. 18, T. 128 N., R. 45 W., on left
bank at_downstream side of highwa% bridge, 40 ft downstream from Mustinka ditch diver-
slon, 1§ mlles upstream from mouth, 6 miles southwest of Charlesville, and 7.7 miles
northeast of Wheaton.

Records available.--April 1943 to September 1952. Prior to October 1949, published as
Twelve Mile Creek below Mustinka ditch, near Charlesville.

Gage.-~-Staff %age read twice daily. Datum of gage 1s 990.00 ft above mean sea level, ad-
Justment of 1912 (levels by Corps of Engineers). Prior to May 11, 1948, reference
mark at same slte referred to same datum.

Average discharge.~--7 years (1943-45, 1947-52), 63.7 cfs.

Extremes.--Maximum discharge during year, 13,700 cfs Apr, 9 (gage hei%ht, 13.73 ft, from
oodmarks), from rating curve extended above 1,200 cfs on basis of slope-area determi-
nationof pedk flow (gage height, 13.73 ft, from floodmarks); no flow for many days.
1943-52: Maximum discharge, that of Apr, 9, 1952; no flow most winters.

Remarks.~-Records fair except those for perlods of ice effect or no gage-helght record,
which are poor. Flow 1s diverted to Mustinka ditch at medium and high stages to relieve
flood conditions in West Branch Mustinka River basin. Diverted flow is discharged into
Mustinka River, 6.4 miles upstream from gaging statlon on Mustinka River above Wheaton.

Cooperation.--Gage readings furnished by Corps of Englnerrs.

Revisions (water years).--W 1055: 1945.

Rating tables, water year 1951-52, except periods of ice effect (gage height, in feet,
and discharge, in cublc feet per second
(Shifting-control method used Oct., 1 to Oct. 31)

Oct, 1 to June 30 July 1 to Sept. 30
0.5 1.1 1.1 15 0.2 1.0 2.0 70 11.5 2,710
.6 2.3 1.5 38 .3 1.9 3.0 141 12 3,820
.7 3.9 i.8 5.6 4 3.3 4.0 228 12,5 5,510
.9 8.5 .5 5.0 6.0 484 13 7,820
Note.--Same as follow- 1'8 ;g'i 18'0 1 gié 3.6 12,200
. . 5
ing table above 1.8 ft. 1.5 40 11 2,050
Discharge, in cubic feet per second, water yesar October 1951 to September 1952
Day | oect, Nov. Dec, Jan. Feb, Mar. Apr, May June July Aug, Sept.
1 2.4 4.5 0 385 78 310 22 8.6
2 1.6 3.7 2.1 9] 372 69 272 19 8.8
3 1.6 3.0 5.0 {*) *0 350 62 231 15 7.8
4 1.6 2.4 S 337 57 202 14 7.0
S 3.9 1.7 25 318 57 187 13 5.2
6 5.5 1.7 60 *296 57 162 12 4.7
7 7.5 1.7 280 278 48 136 i2 4.7
8 6.8 2.0 4.5 2.0 1,550 270 45 113 11 4.3
9 3.9 2.4 *11,900 259 41 95 9.7 4.0
10 4.9 2.9 7,910 243 33 84 8.3 3.5
1 5.8 3.7 5,520 229 31 77 7.5 3.0
12 6.0 4.4 3,990 216 *27 71 8.6 2.2
13 7.0 5.0 4.0 1.5 2,800 205 22 60 10 1.8
14 8.8 4.7 1,740 196 19 51 11 2.3
15 i1 4.4 1,210 187 17 48 8.8 5.0
16 10 4.2 958 174 23 44 7.0 9.9
17 6.0 3.8 942 163 17 44 6.2 8.8
18 5.8 3.5 3.5 1.0 *962 153 13 47 *5,8 6.8
19 5.5 3.1 862 144 11 48 12 4.7
20 5.3 2.7 781 138 9,1 51 42 3.3
el 8.0 2.4 751 138 9.1 45 45 3.2
22 *13 2.3 133 127 9.1 *41 50 3.0
23 13 2.2 3.0 .5 721 116 8.7 39 13 2.7
24 12 2.2 673 1z0 8.7 34 30 2,3
25 14 2,3 632 120 11 32 19 1.9
26 12 3.0 o) (*) 588 98 12 29 15 1.7
27 11 *5.2 [ 530 88 12 28 12 *1,5
28 9.1 5.2 2.5 0 481 83 33 26 10 1.7
29 7.5 5.2 0 445 78 130 26 8.0 1.8
30 5.8 5.2 0 419 17 248 24 7.0 1.9
31 5.3 - 0 - 79 - 23 7.8 -
Totall 224,65 100.7 115.0 35.5 o] 0] 47,468 6,038 (1,220.7 2,680 | 501.2 128.2
Mean 7.25 3,36 3.71 1.15 0 o| 1,582 195 40.7 86.5 16.2 4.27
Ac-f 445 200 228 70 [¢] o| 94,150( 11,980 2,420 5,320 994 254
Calendar year 1951: Max 2,700 Min o Mean 64,2 Ac-ft 46,440
Water year 1951-52: Max 11,900 Min o Mean 159 Ac-ft 116,100

* Discharge measurement cr observation of no flow made on this day,

Note.--Stage-discharge relation affected by ice Oct. 31 to Apr. 8 (no gage-height record Dec. 1 to
Mar. 31; discharge estimated on basls of 2 discharge measurements, 2 observations of no flow and
weather records).
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Mustinka River above Wheaton, Minn.

Location,--Lat 45°49'15", long. 96°29'25", on line between secs. 7 and 8, T. 127, N., R. 48
W., near left bank on upstream side of bridge on U. S. Highway 75, 1 mile upstream from
Chicago, Milwaukee, St. Paul & Pacific Railroad bridge, 1.2 mlles north of rallroad
depot in Wheaton, and 8 miles upstream from mouth.

Drainage area.~-834 sq mi.
Recorgs avallable,--June to November 1916, March to September 1917, June 1919 to September
, Marc 31 to September 1952.

Gage .--Wire-weight gage read once or twice daily. Datum of gage 1s 977.30 £t above mean
Sea level, datum of 1929 (levels by Minnesota Highway Department). June to November
1916, staff gage at site 33 miles downstream at different datum. March 1917 to Septem-
ber 1924, chain gage at site 100 ft upstream from present site at different datum.
March 1931 to Oct. 30, 1945, chain gege and Oct. 31, 1945, to Oct. 21, 1946, temporary
Zt%ff gage and reference point, at gite 100 ft upstream from present site at present

atum,

Average discharge.--20 years (1920-24, 1933-36, 1939-52), 54.8 cfs.

Extreémes . --MaxImum discharge during year, 7,320 cfs Apr. 10 (gage height, 16,56 ft, from
graph based on gage readings); minimum daily, 0.9 cfs Feb. 25, 26, 29, Mar. 1-7.

1917, 1919-24, 1931-52: Maximum discharge, that of Apr. 10, 1952; no flow during
many periods.

Flood in late March or early April 1916, reached a stage of 17.4 ft, former datum
(discharge, 2,980 cfs).

Remarks.--Records falr except those for periods of ice effect or doubtful gage-height rec-
ord, which are poor. Some water diverted to Rabbit Creek basin about 10 mlles upstream
during pericds of high flow.

Revisions fwateryears).--w 875: 1935, W 895: Dralnage area.

Rating tables, water year 1951-52, except periods of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)

Oct, 1 to Apr. 10 Apr. 11 to Sept. 30
1.6 0.9 2.0 11 1.5 0.6 9.0 700
1.7 2,2 2.2 22 1.6 2.3 12 1,270
1.8 4.4 2.4 35 1.9 11.8 13 1,510
1.9 7.5 2.3 29 14 1,920
Note.--Same as following g'g %'5 ié's g:gg
table at and above 2.4 ft. 5.0 237 16.2 6. 800
7.0 447 16.4 7,210
Discharge, in cubic feet per second, water year October 1951 to September 1952
Day Oct. Nov, Dec, I Jan, ’ Feb. Mar, Apr, May June July Aug. Sept.
1 1.5 11 4.8 2.8 1.6 0.2 3] 534 84 240 12 6.2
2 1.5 10 4.7 2.8 1.6l .9 5 188! 85 233 11 5.8
3 1.3 9.5, 4.7 2.8 1.8 .9 8 448 76 217 10 5.5
4 1, 2.0 4.6 *2.8] 1.7 .9 14 404 70 176 10 5.5
5 1.3 8.5 4.5 2.7 1.7 .9 80 377 62 147 9.8 5.2
6 1.3 8.0 4.3 2.7 1.6 .9 200 *355| 56 106 9.1 5.2
7 1.3 7.3 4.2 2.6 1.5 .9 550 339 50 75 8.7 5.5
8 1.5 7.2 4.1 2.5 1.5 1.0 1,460 322 45 62 8.4 5.8
9 1.5 7.4 4.0 2.5 1.6 1.0 5,910 313 40 58 8.4 5.8
10 1.3 7.5 3.9 2.4 1.6 1.1] %7,160 306 36 54 8.1 6.2
11 1.3 7.5 3.8 2,3 *1.5] 1.1 5,370 296 32 52 8.1 6.5
12 1.3 7.4 3.7 2.2 1.3 1.2] #4,530 275 *30 49 7.8 6.8
13 1.3 7.3 3.6 2,2 1.3 1.2 4,060 257 28 47 7.4 7.1
14 1.5 7.1 3.5 2,1 1.2 1.2 3,310 237 26 46 7.4 6.8
15 1.6 €.9 3.4 2.0 1.2 1.2} 2,720 212, 24 43 7.1 6.5
16 1.7 €.86] 3.3 1.9 1.2 1.2| 2,360 186 22 40 6.8 6.5
17 1.7 6.3 3.3 1.9 1.2 1.3 1,980 164 20 38 7.1 6.2
18 1.7 6.1 3.2 1.8 1.1 1.4 1,720 148 19 35 7.1 5.5
19 1.6 5.9 3.1 1.8] 1.1 1,5 #1,620] 138, 17 37 *6.2 5.2
20 1.8 5.7 3.1 1.7 1.1 1.6 1,440 130 14 40 6.5 4.6
21 1.6 5.6 3.0 1.7 1.0l 1.6 1, 290 124 12 *43 7.1 3.9
22 a7.0| 5.4 3.0] 1.6 1.0| 1.7 1, 140 118 9.8 46 7.4 3.3
23 *13 5,3 2.9 1.6 1.0| 1.80 1,030 110 7.8 42 7.8 2.8
24 12 5.3 2.9 1.5 1.0/ 1.9 942 103 6.5 38 8.1 2.3
25 12 5.2 2.9 1.5 .9 1.9 880 96 7.8 34 8.4 2.1
26 12 5.2 2,9 1.5 9 *1.9 790 89 18 30 7.8 1.9
27 11 *5.14 2.8 1.3 1.0 1.8 678 8], 53 28 7.4 *1.7
28 12 5.0 2.9 1.2 1.0 1.8 618| 771 124 26 6.8 1.5
29 12 5.0 2.8 1.5‘ 9 1.8 571 78 183 24 1.3
30 12 4.9 2.8 1.5| - 2.0| 555 8l 251 19 6.5 1.2
31 12 - 2.8 1.5 - 2.4 - 82 - 14 6.2 -
Total 145.7 204.,2] 108, §) 62.9 36.9) 42 .9] 53,000 6,968 1,508.9 2,139 247.0 140.4
Mean 4.7 6.81 3.54 2.03 1.27, 1.3 1,767 225 50.3 €9.0 7.97 4,68
Ac-fy 28 405‘ 217 125 13 85 105,100, 13,820 2,930 4,240 499 278
Calendar year 195L Max 3,000 Min O Mean 77.7 Ac-Tt 56,260
Water year 1951-52: Max 7,160 Min 0.9 Mean 177 Ac-ft 128,100

* Discharge measurement made on this day.

a No gage-helght record; discharge interpolated.

Note .--Stage -discharge relation affected by ice Nov. 1 to Jan. 25, Mar. 2 to Apr. 7. Doubtful
gage-height record oct, 16-21, Jan. 1-3, 5-7, June 2-11, 13-17,
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Bols de Sioux River near White Rock, S. Dak.

Location.--Lat 45°51145", 1on§. 96°34'25", in SWiSW: 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, S. Dak., and 5 miles northwest of Wheaton, Minn.

Drainage area.--1,160 sq mi.
Records available.--October 1941 to September 1952,

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.--11 years, 115 cfs.

Extremes.~-Maximum discharge during year, 1,410 cfs June 3 (gage height, 10.36 ft); minimum
daily, 0.3 cfs Sept. 14-16, 28-30.
1941-52: Maximum discharge, that of June 3, 1952; no flow at times in most years.

Remarks.--Records good except those for periods of ice effect, whlch are falr, and those
or periods of no gage-helight record, which are poor. Flow regulated by Lake Traverse-
Bols de Sioux Flood Control and Water Conservation ProJect (avallable capacity for flood
control, 137,000 acre-ft).

Rating table, water year 1951-52, except periods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
Shifting-control method used July 25 to Sept. 30)

2.9 0.35 5.0 164
3.0 2.50 6.0 313
3.2 i1 8.0 731
3.5 27 9.0, 993
4.0 60 9.4 1,110

Discharge, in cublc feet per second, water year October 1951 to September 1952

Day | oet, Nov, I Dec.T Jan, LFeb. l Mar, I Apr, May June July Aug, Sept.
1 4.2 6.0| 16 26 15 12| 135 1,010 996 465 20 0.4
2 4.5 6.2 16 26| 15] 12 143| 1,040[ 1,030 583 21 .4
3 4.5| 7.6 18 *25| 15| 13 150| 1,040/ 1,080 439 28 .4
4 4,2 9.2 19 25 14 13| 155 1,040| 1,030 78 1 4
5 4.2 10 18| 25| 14 13| *164| 1,050 1,060 72 10 4
6 3.8 10 18 24 14| 15 168| *1,030[ 1,070 79 15 4
7 5.8 10 19 24 14 17 172| 1,030/ 1,080 258 17 4
8 3.8 10 21 24 14 19 175| 1,030 1,090 361 17 .4
9 4.5 10 23| 23| 14/ 21 178 1,040 1,080 529 1.5 4
10 4.9 10 23 23] 14| 29 180| 1,040 1,060 535 5.8 -
11 4.9 11 22| 22| 14| 32| **¥182| 1,040 *1,040 328 12 4
12 4.9 11 22 22 *13 32 180 1,010 1,040 519 11 4
13 4.9 11 21 22 13 34 170{ 1,010{ 1,030 523 9.7 4
14 4.5] 11 22 21| 13| 40 155 1,020 1,020 516 26 23
15 5.3 13 23 21 13 42| 140 1,010 1,010 525 11 3
16 1.9 15 24 21 13| 48| 125/ 1,010 1,010 357 1.6 .3
17 1.8/ 16 24 20 13 49 110( 1,000 985 364 1.4 .3
18 1.6] 18 25| 20| 13 53| 96| 1,000 979 311 1.2 .3
19 2.2 16 25 20 12| 57 **gl| 1,000 962 207 .7 .3
20 3.1 16 286 19 11 63| 78) 1,000 948, 239 .7 .3
21 2.5| 16 26 19| 20| 68| 72| 973 934 *190 7 .3
22 2,8 16 26| 18 10| 74 62, 951 918! 90 *.7 .3
23 *5.8 17 26 18 10 81 51 948 907 85 .7 .3
24 8.4 17 26| 17 10 88 44| 948 896 161 .7 .3
25 8.0 17 26| 17 11 95 220 945 880 73 -4 .3
26 6.2| 17 26| 16 11 100 795 945 865 34 .4 .3
27 5.3 %17 26 16| 12) *107 839 982 826 34 4 *.1
28 5.8 17 26 15 12 110 894 993| 478 24 4 .3
29 6.2 16 26| 15 12) 118 924 968 504/ 56 4 .3
30 5.3 16 26| 15) - 123 962 965 540 20 .4 .3
31 5.6| - 26 15 - 130 - 985 - 15 A -
Total] 139.2( 391.0] 711 634 369 1,706 7,798/ 31,053| 28,328/ 8,070 233,2 10.7
Mean 4.49 13.0 22,9 20,5  12.7 55.0 260, 1,002 944 280 7.52| 0.357
Ac-£H] 27§| 776 1,410 1,260 732| 3,380| 15,470 61,590| 56,190 16,010 483
Calendar year 195L Max 945 Min - Mean 125 Ac-Tt 90,710

Water year 1951-52: Max 1,090 Min 1.6 Mean 218 Ac-ft 158,300

# Discharge measurement made on this day.

** Field estimate made on this day.

Note.--Stage-discharge relation affected by lce Oct. 31 to Apr. 19 (no gage-helght record Dec. 22-
28, Jan. 5-11, 13-18, 20-25, 26, Jan, 29-31; discharge estimated on basis of weather records or
interpolated).
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Red River of the North at Wahpeton, N. Dak.

Location.--Lat 46°15'55" , long. 96°35'40", in NE{ sec. 8, T. 132 N., R. 47 W., on left bank
h Wanpeton, 800 £t downstream from confluence of Bols de Sioux and Otter Tall Rilvers
and at mile 548.6.

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

Records available.--April 1942 to September 1952,

Gage.--Water-stage recorder. Datum of gage 1s 942,97 £t above mean sea level, datum of
929, Prior to Oct. 28, 1950, chain gage at same site and datum.

Average discharge.--9 years (1943-52), 590 cfs.

Extremes,~-Maximum discharge during gear, 7,130 cfs Apr. 12 {gage height, 14.99 ft); mini-
Wum, 86 ofs Nov. 1 (gage height, 2.67 ft].
1942-52: Maximum discharge, that of Apr. 12, 1952; minimum daily discharge, 40 cfs
Dec. 31, 1948, Jan, 1, 1949,
Maximum stage known, 17.0 ft 1in spring of 1897.

Remarks .~-Records good except those for periods of ice effect or shifting control, which are
Talr. Flow re%ulated by several powerplants and by numerous controlled lakes and ponds,
of which Lake Traverse (the largest) has 137,000 acre-ft capacity available for flood
control.

Rating tables, water year 1951-52, except periods of ice effect and
shifting control (gage height, in feet, and discharge, in cubic
feet per second

Oct. 1 to Apr. 8 Apr. 9 to Sept. 30
A4 176 3.8 292 9.0 2,670
3.7 240 4.0 350 12,0 4,510
4.5 538 6.0 1,140 15.0 7,140

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day | Oct. Nov. Dec. Jan, Peb, Mar. Apr. May June I July Aug, Sept.
1 330]. 182 460 500 50| 440|  *#390| 1,840 983 369 490
2 31 254) 460) %% @% 45@ 610 1,880 1,030 356 479
3 326| 240| 500) 5 54 44 630 1,940 1,130 350 471
4 341 304/ 580 460 560| 460| 680| I,940] 1,150 356 486
5 359 330) 820 520] 560  *420] 740 1,900 =54 369 532
6 401 600| 440 560| 460| 840( 1,900 682 363 536
7 e515 620] 540 560] 450 1,280 1,890 650, 363 1
8 e527 620) 460| 580} 450 3,780| 1,890 746 420 452
9 €470) 620 54 580)| 450| 5,600/ 1,880 790 471 475
10 e405| 620| 460| 600| 450, *6,170{ 1,860 949 452 441
11 e375|  *480) 52 560| 430 6,770] 1,880 966 434) #4316
12 e394) 480 s 560} 4500 *7, 1 1,870 202 471 416
13 ©435| 460| 460 600| 450] *7,000| *1,860 928 420 427
14 #2409 440| 520 540| 420| *6,710{ 1,880 95; 385 438
15 e348) 400| 520 560 420| 6,480 1,900 895  ®427 452
16 €397, 36! #540) 540 420, 6,080 1,900 899 445 441
17 520| 3 540 540 430 5,530 1,880 750 416 430
18 300 44 560 540| 470 *4,960 1,900) 734 366 434
19 300 52 480! 540| 490, 4,190( 1,890 698 363 434
20 360] 540) 560) 540 510 3,100 1,900 798| 438 452
21 400 540f 580 489f szJ *2,0700 1,920 *790 475 445
22 400| 500 £80] 480| 5100 1,610 1,900 746 366 427
23 380 500f 560 480| 460 1,430 1,870 600 ﬁ% 423
24 360 480/ 580} 460 470, 1,240 1,860 547 [y 389
25 380| 500) 520) 500{ *1,120] 1,860 547 427 399
26 380| 500 580 480) 500 1,340 1,840 551 490 427
27 40 480 580 480| 490, 1,730 1,820 452 509 309
28 42 460 540 460 s00| 1,810( 1,820 399 4 186
29 500 460) 540| 480| 510/ 1,830 1,850 413 347 420
30 460 500] 52 - 520 *1,820] 1,840 372 396 406
31 - 460 56! - 550 - 1,810 - 389 479 -
Totall 10,997 11,546 15,540 16,2600 15,520 14,520 94,840 58,170| 46,632 23,133/ 12,692| 13,304
Mean 358 385 501 528, 535 468 3,161 1,878| 1,554 748) 409 443
Ac-fti 21,810 22,900 30,820 32,250 30,780 28,800/ 188,100| 115,400 92,490, 45,880 25,170 26,390

Calendar year 195L Max 5,960 Min 110 Mean 664 Ac-ft 481,100
Water year 1951-52 Max 7,100 Min 182 Mean 910 Ac-ft 660,800

# Discharge measurement made on this day.
e Shifting~control method used.
Note .~-3tage-discharge relation affected by ice Nov, 17 to Apr. 8,
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Wild Rice River near Abercrombie, N. Dak.

Location.--Lat 46°28135", long. 96°47'15", in NELSWi sec. 25, T. 135 N., R. 49 W., on left
bank 160 ft upstream from rubble masonry dam, 33 miles northwest of Abercrombie, and
8 miles downstream from Antelope Creek.

Drainage area.=--2,170 sq mi, approximately.

Records available.--April 1932 to September 1952,

Average discharge.--16 years (1932-33, 1936-37, 1938-52), 82.5 cfs; median of yearly mean
E?scﬁarges, EU cfs.

Gage.--Staff %ags and rubble masonry control, gage read once or twice dailg. Datum of gage
8 907.94 ft above mean sea level, datum of 1929. Prior to Dec. 7, 1939, chain gage at
site three-quarters of a mile upstream at datum 5.00 ft lower.

Extremes,-~Maximum discharge durin% year, 5,400 cfs Apr. 12 (gage height, 20.62 ft, back~
water from ice); no flow Sept. 17-30.

1932-52: Maximum discharge, 5,500 cfs Apr, 2, 1943 (gage hei%ht, 21.02 ft, from
floodmark), from rating curve extended above 2,100 cfs; no flow for some periods each
year,

Flood in spring of 1897 reached a stage of 26.9 ft, from floodmark pointed out by
local resident.

Remarks.--Records good except those for period of ice effect, which are fair. Some regula-
tion bg Fish and Wildlife Service wild fowl refuges, of which Lake Tewauken 1is the larg-
est. Some small diversions for irrigation.

Rating tables, water year 1951-52, except period of ice effect (gage height,
in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr, 7 Apr. 8 to Sept. 30

1.0 [+ 1.0 4] 2,0 38 5.0 716
1.1 .6 1.1 .8 2,2 69 7.0 1,020
1.2 2.3 1.2 2.6 2.5 154 10.0 1,540
1.4 10 1.4 8.0 3,0 347 14.0 2,420
1.6 14 1.6 15 3.5 530 17.0 3,550
1.8 24 1.8 24 4.0 596 20.0 5,200
2.0 38

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day | Oect. Nov. Dee, Jan, Feb, Mar, Apr, May June July Aug,. Sept.
1 0.3 2.5 2 ) \ *3.8 964| 48 19 8.3 1.8
2 3 3.2 H 16| o © 21 sz| 1%
3 .3 2.9 2 £.9 712 45 35 6.5 1.6
4 .3 2.7 2 4.9 626 45 38 5.9 1.1
5 1.3 2.3 2 6.6 568 43 28 4.2 .8
6 1.2) 2.1 2 28 *513 40 24 3.3 .7
7 1.6 1.9 2 600 446 38 48 2.8 .7
8 1.6 T 2 |p 0.8 0.5[%2,450 392 33 62 3.5 .6
9 1.8 2. 1 3,750 365 32 12 9.6 .5
10 1.9 2.3 1 4,700 316 28 60 9.2 4
1 1.9 2.7 1 *5,100 295 26 47 6.8 .3
12 #2.1 3.4 1 5,350 *274 23 36 4.8 .2
13 1.8 3.6 1 5,300 262 *22 28 3.8 .1
14 1.6 *4.9 1 j %5140 242 19 20 3.3 .3
15 1.2 4.2 1 | 4,920 219 17 18 #11 .2
18 .9 4.4 7 1) N 4,580 198 17 15 9.6 .1
17 .9 4.6 6| #*) 4,060 174 16 11 8.3 o)
18 1.6 4.6 6| 1 p3,470 161 14 11 6.2| *%0
19 1.9 4.6 5| 1 2,980 138 11 *9.9 4.8 0
20 2.1 5.2 5 1 (*){2,540 123 8.9 13 4.5 o
>

21 1.9 6.6 5 2,210 108 8.3 39 4.0 [
22 2.1 6.3 4 (*) 1,950 100 2.1 39 4.0 [
23 2.3 6.0 4 > .6 1,770 89 8.9 35 3.5 [+
24 2,5 5.5 3 1,640 86 8.3 39 2,8 0
25 1 5 3 U k1,550 82 8.0 41 2.4 3]
26 1.9 5 3 -8 .5|1,460 79 8.9 35 1.8 o
27 2.1 5 3 .5(1,380 72 9.9 25 1.4 [
28 1.9 6 3 .6(1,300 62 13 15 1.1 0
29 1.8 7 3 U .6/1,210 58 13 11 1.0 o
30 1.9 8 %_‘ - .8/%,100 54 16 8.9 28 ")
31 2.3 z - 1 - N — 6.8 1.6 -
Total]  49.2] 126.5 285 36.8f 20.4] 15.570,562.6| 8,653] 672.3| 910.6] 145,0 11.2
Mean 1.59 4.22 9.2 1,19 o.70| o0.50| 2,352 279 22.4 29.4| 4.68| 0.37
Ac-£t 98 251 565 73 40 31|140,000| 17,160{ 1,330| 1,810 288 22
Calendar year 1951: Max 1,850 Min 0 Mean 58.0 Ac-ft 41,960

Water year 1951-52: Max 5,350 Min O Mean 223 Ac-ft 161,700

Peak discharge (base, 300 cfs).--Apr. 12 (8:30 a.m.) 5,400 cfs (20.62 ft).

* Discharge measurement made on this day.

** Field estimate made on this day.

Note.--8tage-discharge relation affected by ice Nov. 24 to Mar. 31, Apr. 7-13 (no gage-height rec-
ord Nov. 24 to Dec. 11, Jan. 20 to Mar. 31); discharge estimated on basis of 1 discharge measurement,
1 field estimate, weather records, and records for other stations.
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Red River of the North at Fargo, N. Dak.

Location.--Lat 46°52110", lon%. 96°47'00", in NEL sec, 7, T. 139 N,, R, 48 W., on left bank
u%s i%pszgga? from Island Park Dam in Fargo, 10 miles upstream from Sheyenne River, and
at mile 1.
Drainage area.--6,800 sq ml, approximately.
Records avallable.-~May 1901 to September 1952.
Gage.--Staff gage read once or twice daily. Datum of gage 1s 870.00 ft above mean sea
evel {Fargo city datum), Prior to Sept. 1, 1914, staff gage at site half a mile down-
stream at datum 6,65 £t lower. Sept. 1, 1914, to July 31, 1928, staff gage at present
site at datum 3.70 ft higher.
Aver%ge discharge.--50 years (1902-52), 491 cfs (unadJusted); median of yearly mean dis-
charges, cfs.
Extremes.--Maximum discharge during year, 16,300 cfs Apr. 15, 16; maximum ga§e height,
79 £t Apr. 16; minimum discharge, 143 cfs Nov. 4 (gage helght, 7.83 ft],
1901-52: Maximum discharge, 17,000 cfs Apr. 7, 1943 (gage helght, 28.40 ft); maxi-
ngzgi%e height, that of Apr. 16, 1952; no flow for many days in each year during period
Maximum stage known, 40.1 ft Apr. 7, 1837, site and datum in use prior to 1914.
Remarks . --Records good except those for perlod of shifting control, which are fair. Flow
regulated by several powerplants and numerous controlled lakes and ponds, of which Lake
Traverse (the 1argest€ has 137,000 acre-ft capacity avallable for flood control. Some
small diversions for municipal supply.
Revisions {(waber years).--W 1115: 1943,

Rating table, water year 1951-52, except periocd of
shifting control {gage height, in feet, and dis-
charge, in cubic feet per second)

(Loop rating used Apr. 8-27)

7.8 133 10.0 1,450
8.0 202 12.0 3,430
8.5 426 12,7 3,870
9.0 714
Discharge, 1n cublc feet per second, water year October 1951 to September 1952
Day} oOct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Avg. Sept.
1 342 342 452 530 496 518 740! 3,070| 1,840/ 1,690 416 458
2 333 333 468 528 518 518 §2z| 2,950f 1,800 3,170 411 468
3 324 195 474 540 518 528 871| 2,770} 1,790 3,840 421 479
4 314 143 484 523 528 518 927| 2,700 1,770{ 3,080 426 468
5 324 159 496 550 523 518 955| 2,550] 1,760 2,160 406 447
6 342 163 528 528 523 506/ 1,170{ 2,460( 1,760 1,760 396 468
7 352 214 609 551 528 506/ 1,780| 2,360] 1,760 1,370 406 523
8 352 262 670 506 540 518/ 3,660 2,280 1,710{ 1,120 *396 523
9 352 328 809 523 545 518/ 4,910| 2,200( 1,710 990 411 479
10 338 416 609 528, 540 518| *5,980{ 2,180 *1,890] 1,000 442 *463
b 324 431 609 540 551 506! *g,030{ 2,120{ 1,690l 1,040 437 468
12 338 431 596 496 562 518/ 10,900 2,090{ 1,660 1,100 426 437
13 342, 421 591 540 551 518| #13,000| 2,080| 1,640 1,120 437 406
14 *342 421 *523 551/ 551 523| %15,200| 2,060 1,630 990 447 442
15 342 442 518 523 562 523| #16,200| 2,040| 1,610 1,010 426 458
16 324 *421 468 540 562] 506| #16,200| 2,020| 1,580| ¥1,020 396 447
17 314 411 463 551, 551 518(#15,900| 2,020{ 1,580 962 431 447
18 342, 319 442 *562 551 506| #15,000| 2,000 1,560 1,140 442 442
19 371 275 420 574] 540 528 #13,700| 1,980| 1,510/ 1,020 437 431
20 371 275 391 540 551 534/ *12,400( 1,970| 1,520 1,470 396 431
21 352 288 401 496 *540) #5511 11,200 1,950 1,490| 1,290 386 431
22 362 371 452 508 528| 551| %9,940| 1,940| 1,480; 1,120 426 447
23 366! 416 500 508/ 523 540 8,520| 1,940 1,490 998 474 452
24 381 421 496 528 523 540! %g,860 1,910 1,490 885 396 437
25 371 352 484 506 523 506/ 5,380| 1,880| 1,480 727 342 421
26 371 352 506 512 518| 528| *4,440| 1,860] 1,460 664 396 411
27 362 371 501 530| 518 574 3,730| 1,880 1,440 657 426 391
28 371 371 518 528 528) 585 3,120] 1,850} 1,470 591 468 411
29 371 391 523 523 523 597/ #3,060| 1,830 1,470 496 506 362
30 366 411 530 518 - 609! 3,100/ 7I,830| 1,420 458 447 411
31 362 - 523 518 - 609 - 1,840 - 442 545 -
Total| 10,818, 10,146| 15,855| 16,395 15,515 16,536 217,695} 66,610 48,270, 39,360| 13,218 13,359
Mean 343 338 511 529 535 533 7,256| 2,149} 1,609| 1,270 426 445
Ac-fﬁ 21,460/ 20,120| 31,450| 32,520 30,770 32,800 431,800(132,100 95,740 78,070| 26,220 26,500
(#) 397 375 422 428| 401 399 454 581 591 480 585 486

AdJjusted for diversion
Mean 555[ 344[ 518 ssé[ﬁ 542 540 7,2é2]7 2,156 1,519' 1,277] 436 453
0

A'c-ft 21,850| 20,500] 31,870 32,950 31,170{ 33,200| 432, 200|132,700| 96,330 78,550( 26,000 26,980
Observed

Calendar year 1951: Max 7,980 Min 120 Mean 165 Ac-ft 553,800

Water year 1951-52: Max 16,200 Min 143 Mean 1,322 Ac-ft 959,600
Adjusted

Calendar year 1951: Mean 772 Ac-ft 559,000

Water year 1951-52: Mean 1,330 Ac-ft 965,100
* Discharge measurement made on this day.
1+ Diversion by city of Pargo, in acre-feet,
Note.--Shiftlng-control method used Aug, 11 to Sept. 14.
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Sheyenne River near Harvey, N. Dak.

Location, --Lat 47°47'25", long. 99°53'25", in SELSW: sec. 21, T. 150 N., R. 72 W., on left
Bink 300 ft north of Harvey Water Works, 0.4 mile upstream from small tributary, and
2% mlles northeast of Harvey.

Drainage area.--562 sq mi.
Records avallable.--October-1945 to September 1952.

Gage.--Staff gage read once dally. Altlitude of gage is 1,530 ft (from topographic map).
rior to June 11, 1946, staff gage at site 3 miles upstream at different datum.

Average discharge.--7 years, 17.0 cfs.

Extremes.--Maximum discharge during year, 258 cfs Apr. 7 (gage height, 5.23 ft); maximum
gage helght, 5.30 ft Apr. 3 (backwater from ice); no flow at times. ’

1945-52: Maximum discharge observed, 1,430 cfs Apr. 18, 1950; maximum gage height
obsgrved, 6.95 £t Apr. 17, 1950 (backwater from ice); no flow during several months in
most years.

Flood in summer of 1917, 1918, 1919 or 1920 reached a stage about equal to that of
1950, from information by local residents.

Remarks.--Recgris good except those for periods of ice effect or no gage-height record,
ch are fair.

Rating table, water year 1951-52, except periods of ice effect {gage
helght, in feet, and discharge, in cublc feet per second
(Shifting-control method used, Apr. 12-18, July 13-19)

1.7 0.1 3.0 21
1.8 .3 3.5 43
2.0 1.3 4.0 72
2.2 2.9 4.4 102
2.4 5.3 4.8 1583
2.6 9.2 5.2 248
2.8 15

Discharge, 1n cublc feet per second, water year October 1951 to September joso

Day | Oct. Nov. Dec, Jan, Feb., Mar. Apr. May June July Aug, Sept.
1 1.7 1.2 1.4 9 180 32 3.6 20 0.2

2 1.7 1.2 1.5 0 150| 28 2.9 85 2

3 1.6 1.2 1.6 (] *200 24, 2.4/ 39 .1

4 1.8 1.2 *2,2 [¢] 180 20 2.2 27 .1 (*)
5 1.4 1.4 2.2 0 *210 18 *1.9 15 .1

[ 1.4 1.4 2.6 0 140 16 1.0 8.5 *,1

7 1.4 1.4 3.0 200 23 .4 4.8 .1

8 1.3 *1.8 3.0 o} *242 21 .1 3.6 o}

9 1.1 1.6 3.0 0 2 19 .1 1.7 7

10 1.2 1.3 3.0 <] 155 *14 0 1.7 [¢]

11 1.2 1.3 2.5 (*) o] *#141 12 0 1.2 0

12 1.3 1.4 2.5 [ 135 11 0 .9 0

13 1.3 1.4 2.5 o 124 10 1 N [}

14 1.3 1.4 2.5 0 112 8.1 .1 *.6 0

15 1.3 1.3 2.5 [ #*104 7.2 .2 .3 0

16 1.2 1.2 2.0 0 95 6.0 .2 .4 *0

17 1.0 1.0 2.0 [ 91 6.0 2 4 0

18 .7 1.0 1.5 [ 95 6.3 .2 .3 0

19 .5 1.0 1.5 [ 85 6.0 .1 .3 0

20 *.4 1.0 1.0 [ 74 5.6 .1 1.8 [}

21 .5 1.0 o 64 5.1 .1 2.0 0

22 .5 1.0 [ *68 4.3 .1 1.8 0

23 .6 1.0 0.5 0 63 4.0 .1 1.4 0

24 .8 1.0 0 57 3.6 .1 1.0 0

25 1.1 1.0 o 52 3.0 .1 .8 0

26 1.1 1.0 0 49 2.9 .1 .8 4

27 1.1 1.0 2 42 2.5 .2 .6 0

28 1.1 1.4 0.2 5 40 1.6 15 .6 0

29 1.1 1.4 . *16 38 1.3 34 4 0

30 1.2 1.2 40 35 2.2 3 .4 0

31 1.2 - 120 = 3.4 - 2 5} -
Totall  34.9 36,7 47,7 4 183 | 3,423 327.1 95.6 203.0 0.9 [}
Mean 1.13 1.22 1.54 0 [4 5.9 114 10.6 3,19 6.55 0.03 0
Ac-fY 69 73 95 0 363| 6,790 649 190 403 1.8 ¢}
Calendar year 1951: Max 320 Min 0.1 Mean 16.8 Ac-Tt 12,190

Water year 1951-52: Max 242 Min O Mean 11.9 Ac-ft 8,830

Peak discharge (base, 100 cfs).--Apr. 7 (6 p.m.) 258 cfs (5.23 ft).
scharge measurement or observation of no flow made on this day.
Note.--Stage-discharge relation affected by 1ce Nov. 1-7, 16-27, Dec. 8 to Apr. 6. No gage-helght
record July 21 to Aug. 7; discharge estimated on basis of 1 dlscharge measurement and weather rec-

ords.
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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
6, T. 150 N., R. 63 W., on left bank on downstream side of highway bridge 3.3 miles
south of Warwick.

Drainage area.--2,100 8q mi, approximately.

Records available.--October 1949 to September 1952.

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

Extremes.--Maximum discharge during year, 707 cfs Apr. 8 (gage height, 4.12 ft); minimum,
1 cfs Aug. 19-26, Sept. 8-30; minimum gage height, 2.03 £t Aug. 24, , .
1949-52: Maximum discharge, 3,800 cfs Apr, 17, 1950 (%aﬁe height, 7.45 ft); minimum,
%scfgggg times in 1951, 1952; minimum gage height, 2.03 ft Aug. 26, 1951, Aug. 24, 25,
, .

Remarks.--Records good above 20 cfs and poor below. Records of chemlcal analyses and water
temperatures for the water year 1952 are given in Water-Supply Paper 1251. Records in-
clude flow of spring which enters below gege and just sbove control. Discharge measure-
ments, in cubic feet per second, of spring inflow made during year are listed below.

Feb, 29,
Mar. 29...
Sept. 4., 0.iniinnns

Rating table, water year 1951-52 (gage height, in feet,
and discharge, in cublc feet per second
(Shifting-control method used July 22-27,

July 30 to Aug. 6, Aug, 10-13)

2.0 1 3.0 188
2.1 3 3.5 373
2.2 15 4,0 635
2.4 48 4.5 940
2.7 111
Discharge, in cublc feet per second, water year October 1851 to September 1952
Day | Oct. Nov. Dec. Jan, Feb, Mar. Apr, May June July Aug. Sept.
1 13 9 12 3 3 4 140 82 16 13 2 5
2 12 8 12 2 3 4 298 78 13 23 3 3
3 9 6 12 2 3 3 382 178 12 20 S 2
4 8 5 12 2 3 3 504 76 *10 26 S *2
5 6 5 12 2 3 3 617 68 9 23 *6 2
6 S 4 13 2 3 3 877 80 8 39 8 2
7 5 [ i3 2 3 3 131 B4 8 118 8 2
8 5 4 13 2 3 3 685 54 4 148 4 1
9 4 5 12 2 3 3 *593 58 2 145 3 T
10 4 6 10 2 3 3 429 *52 2 *128 2 1
1 4 9 10 2 3 3 *434 48 3 109 2 1
12 [ 10 10 2 3 3 396 44 2 95 2 1
13 6 9 10 2 3 4 322 42 3 80 2 1
14 6 10 k] 2 3 4 272 42 3 70 2 1
15 8 10 8 2 3 4 *219 41 4 80 2 1
16 4 10 S 2 3 4 188 36 4 50 2 1
17 S 10 3 2 4 4 168 37 2 44 2 1
18 10 10 3 2 4 4 158 34 3 36 2 1
19 *12 12 3 2 4 4 145 34 2 30 1 1
20 9 1z 3 2 4 4 135 32 3 32 1 1
21 9 *13 **p 2 4 4 123 30 3 25 1 1
22 8 12 2 2 4 4 121 28 3 20 1 1
23 8 12 2 2 4 4 *113 25 ] 13 1 1
24 8 10 2 2 3 4 104 25 8 10 1 1
25 8 g 2 2 3 4 100 23 ] 9 1 1
26 9 10 2 2 3 4 95 23 8 6 1 1
27 9 10 2 2 3 S 85 21 5 9 8 1
28 9 10 2 * 3 6 93 18 12 5 9 1
29 10 10 3 2 *3 *13 88 21 8 3 8 1
30 12 12 2 2 - 25 82 26 9 2 8 1
31 10 - 3 2 - 50 < 25 - H 9 -
Totaq 241 266 209 63 94 193] 8,515 1,345 184 1,393 110 41
Mean 7.8 8.9 6.7 2.0 3.2 6.2 284 43.4 6.1 44,9 3.5 1.4
Ac~ft] 478 528 415 125 186 383| 16,890 | 2,670 385 2,760 218 81
Calendar year 1851: Max 1,200 Min 1 Mean 57.9 Ac-Tt 41,880
Water year 1951-52: Max 731 Min 1 Mean 34.6 Ac-ft 25,100

* Discharge measurement made on this day.
#% Fleld estimate made on this day.
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Devils Lake near Devils Lake, N. Dak.

Location.--Lat 48°04'00", long. 98"56'07" in Sw¥ sec. 18, T. 153 N., R. 64 W., on east
of Creel Bay, at Lakewood, and 4% ‘mlles southwest of city of ‘Devils Lake. Creel
Bay, which 1s 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 ml, approximately (revised).

Records available.--1867, 1879, 1883, 1887, 1890, 1896 (one gage height for each year) and
T901-52 (fragmentary).

Gage.--Staff gage read about twice a week except during winter when monthly readings were
obtained. Datum of gage 1s 1,400,00 ft above mean sea level, datum of 1929; ge read-
ings have been reduced to elevations above mean sea level. 1867 to September 193
various staffs and reference points In vicinlty at datum 0.56 ft lower, October 1638
to June 22, 1950, various staffs in vicinity at present datum.

Extremes.--Maximum elevation observed during year, 1,414.50 ft Apr. 11, 23; minimum
Observed, 1,412.95 Sept. 28.

1867-1952 Maximum elevation observed, 1,438.40 £t in 1867, present datum; minimum
observed, 1,400.87 ft Oct. 24, 1940.

For information about early lake elevations based on tree growth see Geological
Survey monograph, volume XXV, The Glacial History of Lake Agassiz.

Remarks.--Elevation at gage frequently affected by wind. Elevatlons listed below are for
calmer days.

Elevation, in feet, 1951-52

Oct. leceeeirnn. 1,414.45 APT. 23.......... 1,414,50 July 50.......... 1,413.65
L. 1,414,386 May  l.i......... 1,414.39 5. . 1,413.55

5 1,414.25 1,413.34

. 1,414.10 1,413.34

. June . 1,414.08 . 1,413.24

Mar. 28.......... 1,414.35 . ti.. 1,413.88 . 1,413.08
ApPT. 1l..reeren. 1,414.50 July 12..0.0.0... 1,413.88 1,412.95
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Sheyenne River near Cooperstown, N. Dak.
Locatlon.~-Lat 47°26', long. 98°02', in NELSE} sec. 27, T. 146 N., R. 58 W., on right bank

150 £t downstream from highway bridge and 5 miles east of Cooperstown.

Draigggiﬁ area.--6,780 sq mi, approximately (includes 3,940 sq ml in closed Devils Lake

Records available.--March 1945 to September 1952.

Gage.--Water-stage recorder. Datum of gage 1s 1,274.57 ft above mean sea level, datum of
929 (Corps of Engineers benchmark). Prior to Aug. 3, 1950, wire-welght gage at site
150 ft upstream at same datum.

Average discharge.--7 years, 149 cfs.

Extremes.--Maximum discharge during year, 1,240 cfs Apr. 14 (gage helght, 13.02 ft, back-
water from ice); minimum, 1.8 cfs Sept. 26 (gage height, 3.55 ft).
1945-52;: Maximum discharge, 7,830 cfs Apr. 17, 1950 (gage height, 18.69 ft); mini-
mum dally discharge, 1 cfs Mar. 1-9, 1947; minimum gage height observed, 3.52 ff
Sept. 6, 1945, Sept. 27, 1948,

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

Rating tables, water year 1951-52, except period of lce effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Mar., 28 Mar. 29 to Sept. 30

3.9 7.9 3.5 1.2 4.6 59

4.1 15 3.6 2.5 5.0 107

4.3 26 3.8 6.4 8.0 246

4.5 44 4.0 12 8.0 503

4.8 79 4.1 17 10.0 820
4.3 32 12.0 1,170

Discharge, in cublc feet per second, water year October 1951 to September 1952

Day | Oct. Nov. Dec. Jan. Feb, Mar, Apr. May June July Aug. Sept.
1 18.0 18 20 12 10 10 400 146 40 *26 25 9.1
2 17.0 18 20 12 10 0 410 38 39 175| 23 33

3 15.0 16 20 12 10 10{ *#380 132 39 *248 29 7z
4 19.0 16 20| 12 10 10 400 128 49 88| 75 14

S 9.9 15 20 12 10 10 380 119 57 45| *22 *12

6 13 15 20 12 12 10] *%350 111 47 33 19 12

7 14 15 20 12 12 *12 360 108 41 26 19 9.1
8 12 15 20 12 12 1z 410 *106 37 23 18 7.8
S 14 15 18 iz 12 12| *%480 100 32 3 19 7.1
10 18 16 16 12 12 12 580 98 29 *25 17 5.3
11 20 16 16 12 15 15 *720 97 26 24 15 3.4
12 21 18 16 12 T5 15 880 88 24 44 12 2.7
13 22 18 16 12 15 15| 1,080 al 21 99 11 3.0
14 2T 18 *186 12 15 15| *T,020 18 20 124 9.7 8.2
15 *20 18 16 12 15 15 *840 75 22 129 9.1 7.5
16 20 18 14 12 10 20 *698 69 18 129 9.1 3.6
17 20 16 14 12 10 40 556 66 17 *#120 8.8 3.6
18 18 16 14 *12 10 40 464 63 13 103 7.8 2.7
19 18 18 14 12 10 40 392 62 12 92 7.5 1.9
20 18 16 14 12 10 40 339 61 12 172 6.6 1.9
21 18 16 14 12 8 40 310 60 11 212 5.7 2.1
22 17 16 14 12 8 60 298 58 sy 195 5.7 2.1
23 19 16 14 12 *8 [ 277 56 19 118 4.9 2.1
24 20 16 14 12 8 **60 *248 54 28 80 2.1
25 21 16 14 iz 8 60 228 51 110 64 2.1
26 19 16 12 10 8 80 208 51 72 52 5.7 1.7
27 18 *16 8 80 194 50 38 45 5.7 2.1
28 20 16 12 10 8 80 180 48 30 39 6.0 2.1
29 20 18 12 10 8 80 165 *44 24 34 6.2 1.6
30 21 18 12 10 - 150 153 43 22 30 6.2 8
31 19 - 12 10 - 300 = 42 - 27 6.8 -
Tota. 559.9 493 486 360 307 1,373 13,398 2,481 960 2,655 375.3 187.7
Mean 18.1 16.4 15.7 11.6 10.6 .3 447 80.0 32.0 85.6 iz.1 6.26
Ac~fY 1,11 978 964 714 609 2,720| 26,570 4,920{ 1,900/ 5,270 744 37
Calendar year 1951: Max 980 Min 6.4 Mean 96.7 Ac-It 69,990

Water year 1951-52: Max 1,080 Min 1.6 Mean 64.6 Ac-ft 48,870

* Dlscharge measurement made on this day.
** Discharge determined from observation of head on rated dam.
Note.--Stage-discharge relation affected by ice Nov. 1 to Apr. 15.
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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 Bald-
RIIT Dam on Sheyenne River, 8 miles northwest of Valley City.

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

Records_available.--July 1949 to September 1952.

Gage.--Water-stage recorder. Datum of gage is at mean sea level, datum of 1929.

Extremes.--Maximum contents during year, 58,850 acre-ft July 27 (elevation, 1,263.87 ft);
mum, 13,250 acre-ft Mar. 15 (elevation, 1,249.50 ft).
1949-52:  Maximum contents, 91,400 acre-ft (revised) May 14, 1950 (elevation,
1,269.46 ft); minimum since reservoir first reached spillway level, 7,900 acre-ft
Sept. 30, Oct. 1, 1950,

Remarks.--Reservoir 1s formed by an earth-fill dam 1,650 ft long; storage began on July
, 1949; dam completed September 1949. Usable capacity, 69,100 acre-ft {revised)

between 1nvert of outlet condult, elevation, 1,238.0 ft, and normal pool level, ele-
vation, 1,266.0 ft, Dead storage below elevation 1,238.0 ft, 1,500 acre-ft (revised).
Maximum pool elevation, 1,273.2 ft, capacity, 116,500 acre-ft. Low flows are con-
trolled bg 2 slulce gates 3 ft in dlameter. The spillway crest is 120 £t long at ele-
vation 1,252.0 ft, surmounted by 3 tainter gates, each lg £t high and 40 ft long. The
reservolr 1s operated for flood control and improvement of low-water flow.

Cooperation.--Records furnished by Corps of Engineers.

Capacity table (elevation, in feet, and contents, in acre-feet)

1,238 1,500 1,252 18,200 1,266 70,600
1,240 2,500 1,254 22,600 1,268 82,100
1,242 5,500 1,256 28,000 1,270 95,000
1,244 5,400 1,258 34,200 1,272 107,800
1,246 7,700 1,260 41,500 1,275.2 116,500
1,248 10,500 1,262 50,000

1,250 14,200 1,264 59,500

Monthly elevations and contents, water year October 1951 to September 1952

Cha in contents
Dat Elevation Contents ngfu.mg month
ate (feet) (acre-feet) (acre-feet)
Sept. 30, 1,251.64 17,480 -
Oet. 31. 1,250.8 15,800 -1,680
Nov. 30. 1,251.0 16,200 +400
Dec. 31.. 1,251.1 16,400 +200
Calendar year 1951 - - +7,300
Jan, 1,250.6 15,400 -1,000
Feb. 1,249.8 13,820 -1,580
Mar. 1,252,2 18,600 +4,780
Apr 1,262.5 52,250 +33,650
May 1,262.8 53,600 +1,350
June 1,262.5 52,250 -1,350
July 1,263.8 58,500 +6,250
Aug. 1,263.2 55,500 -3,000
Sept 1,262.7 53,150 -2,350
Water year 1951-52....... - - +35,670
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Sheyenne River below Baldhill Dam, N. Dak.

-Lat 47°01'50", long. 98°05'00", in NWk sec. 18, T. 141 N., R. 58 W., on right
5600 ft downstream from Baldhill Dam, 8 miles northwest of Valley City, and at mile

Drainage area.--7,900 sq ml, approximately (includes 3,940 sq ml in closed Devils Lake
basinT.

Records avallable.--November 1948 to September 1952.

Gage.--Water-stage recorder.
gage 600 ft upstream read once dally.

level, datum 1929.

Concrete control since Aug. 25, 1952,

Supplementary staff

Datum of gages is 1,200.00 £t above mean sea

Extremes.--Maximum discharge during year, about 400 cfs Aug. 29-30 (gage height unknown);

no

Remarks.--Records fair prior to Apr. 28, poor thereafter.

ow Aug.
1949-52:
Sept. 8, 9, 1950, Aug. 8-23, 1952
Maximum dlscharge known, about

-2

Maximum discharge, 3,150 cfs May 23, 1950 (gage height, 32.62 ft); no flow
"4,600 cfs Apr. 27 or 28, 1948.
Fish and Wildlife Service di-

verted 56 acre-ft Just above station Apr. 30 to May 13 to f11l fish rearing ponds and
maintained a variable diversion of 2 to 10 c¢fs thereafter.

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

Discharge, in cublec feet per second, water year October 1951 to September 1952

Day [ Oct. Nov. Dec. Jan. Feb. Mar, Apr, May June July Aug. Sept.
1 34 15 15 16 29| 29 1.5 20 15 13 13 2.3
2 26 15 15 16 29| o 1.5 Z0 15 13 13 *Z,3
3 .9 15 15 16 29 29 1.5 20 *#15 *13 13 2.3
4 9 15 15 16 29| *29 1.5 12 15 13 13 2.3
5 .9 15 15 16 29 29 1.5 1z 15 13 13 2.3
6 .9 15 14 16 29 29 2.0 12 15 13 13 2.3
7 .9 15 13 16 29 29 *1.9 12 15 13| *3 2.3
8 .9 15 14 16 29 29 1.9 12 15 13 9 ;_2%
9 .9 15 14 18 29| 29 1.5 *12 15 13 °

10 *.9 15 *14 16 29 29 1.5 12 15 13 [\ 5
11 .9 15 14 16 29 29 1.5 12 15 13 0 5
12 .9 15 14 16 29 29 1,0 12 15 13 0 5
13 .9 15 14 25 29 29 1.0 13 15 13 [4 5
14 .9 15 14 *33 29 29 7 13 15 13 [4 10
15 .9 15 14 ki 29| 10 «7 13 15 13 o 15
16 .9 15 15 31 29 3 .7 13 15 13 [4 15
17 .9 15 15 31 *29 2.6 .7 13 15 13 [4 15
18 .9 15 15 30 29| *2.6 .7 13 15 13 0 15
19 15 15 30 29 2.5 N 13 15 13 0 15
20 15 15 30 29 2.5 2.2 13 15 13 0 15
21 5 15 15 30 29 2.5 2.2 13 13 13 [ 75
22 15 15 30 29 2.5 2.2 13 = 13 0 18
23 15 15 30 29 2.5 2.2 13 13 13 0 18
24 15 15 30 29 2.5\ #2.2 13 13 13 10 18
25 50 15 15 30 29 2.5 2,2 14 13 13 20 18
26 310 *15 16 30 29 2.5 2.2 14 13 13| 110 18
27 I10 15 16 30 29 2.5 2.2 14 13 13| 180 18
28 310 15 16 30 29 2.5 2.2 14 13 13 2 18
29 310 15 16 30 29 2.5 15 14 13 13 35 18
30 140 15 16 29 - 2.0 20 14 13 13| 230 18
31 15 - 16 29 - 1.5 <= 14 - 13| ~ 2.3 -
Totall1,549.4 450 461 763 841 455.2 78.8 422 430 403| 670.3 498,1
Mean| = 50.0| 15.0| 14.9 24.6 29.0| 14,7 2,63 13.6 14,3 13.0 21, 16.6
Ac-fY 3,070 893 914 1,510 1,670 903 156 837 853 799 1,330 988
Calendar year 1951: Max 1,150 Min 0.9 Mean 102 Ac~rt 73,830

Water year 1951-52: Max 310 Min © Mean  19.2 Ac-ft 13,920

* Discharge measurement made on this day.

Note.--Gage-height record unreliable; discharge computed on basls of apparently valid gage heights,
record of gate operation of Baldhill Dam, discharge measurements, record for station at Valley City
and weather records.
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Sheyenne Rlver at Valley City, N. Dak.

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

Drainage area.--8,200 sq ml, approximately (includes 3,940 sq ml in closed Devils Lake
basin]. .

Records avallable.--March to August 1919, March 1938 to September 1952.

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 preserit site and datum.

Average discharge.--14 years (1938-52), 134 cfs; median of yearly mean discharges, 100
cfs.

Extremes.--Maximum discharge during year, 650 cfs Mar. 31 (gage height, 6.02 ft, backwater
Tom 1ce); minimum, 1.1 cfs Oct. 15 {gage height, 2.54 ft).
1919, 1938-52: Maximum dlscharge, 4,580 cfs Apr. 28, 1948, corrected (gage height,
17.51 ft); no flow during several perlods in 1938-41.
Remarks.--Records good. Flow regulated by Lake Ashtabula (see p. 49 ).

Revisions.--W 1175: Dralnage area.

Rating table, water year 1951-52, except period of ice effect (gage
height, in feet, and discharge, in cublc feet per second

2.5 1.0 3.0 26
2.6 2.2 3.2 52
2.7 4.3 3.5 121
2.8 8.6 4.0 273
2.9 16 4.6 400

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day | Oct. Nov. Dec. Jan, Feb, Mar, Apr. May June July Aug. Sept.
1 33 19 15 16 30 28 | b360 24 21 29| 18 11

2 28 15 15 16| 30| =28 | *1B7 24 27 42 16 5.3
3 21 15 15 16 30 28 81 21 *24 26 17 *2.8
4 10 14 15 18 30| *28 47 24 22 18 12 .0
5 6.6 14 15 16 30| 29 28 16 28 18 12 8.6
6 4.6 14 17 16 29| 30 33 7.0 25 21 15 7.5
7 4.3 15 17 16 29 30 39 10 24 181 *1g 8.1
8 4.0 16 15 16 29 30 54 11 24 19 15 8.2
9 3.7 16 15 16 29 30 20 #19 18 20 8.6 31
10 3.7 16 *14 1s 30 30 13 15 18 21 8.1 s
11 *2.5 16 14 16 30 30 12 16 26 19 4.3 16
12 1.5 16 15 16 29 30 12 17 21 29 3.2 8.0
13 1.4 16 14 16 29 30 9.2 17 22 26 2.5] 10
14 1.3 16 14 *19 29 30 8.6 18 21 25 3.0 7.5
15 1.2 16 12 24 29 25 *7.0 16 20 20 3.2 16
16 1.8 15 12 28 29| 16 6.6 16 25 18 2.5/ 16
17 1.8 14 13 30 29| 14 7.5 16 18 19 2.5 20
18 2.4 14 14 30 28| *12 7.0/ 16 20 20 2.8 19
13 3.7 13 15 30 z8 10 4.0 16 17 20 2.6 16
20 5.7 13 14 29 28 12 4.9 24 20 34 3.0 18
21 8.6 13 15 31 28 11 7.5 25 21 24 2.8 25
22 6.1 12 15 30 28 8.6 5.3 21 24 20 2.2 72
23 4.6 = 14 29 28 7.0 2.8 22 25 18 1.9 25
24 3.7 12 14 30 28 8. 2.8 25 21 16 1.8 25
25 4.3 12 14 29 28 19 2.8 24 20 19 10 27
26 155 *12 15 29 28 46 2.6 26 19 16 21 22
27 307 13 15 29 28 56 2.4 75 25 16| 218 24
28 14 15 29 28] 90 TE 21 27 16 B8 24
29 302 15 16 29 28| 131 6.6 18 18 16 12 43
30 285 15 16 30 - | b300 14 24 20 15| =205 25
31 64 - 16 31 - | b350 N 24 - 6| 54 -
Total 1,589.5 434 455 724 836/1,526.6| 971.0) 598.0 661 654| 750.0| 633.0
Mean 51.3 14.5 14,7 23.4 28.8 49,2 32.4( 19.3 22.0 21,1 24.2 21.1
Ac-ft{ 3,150 861 902| 1,440 1,660 3,030/ 1,930| 1,190| 1,310| 1,300 1,4%0| 1,260
Calendar year 1951: Max 1,240 Min 1.1 Mean 106 Ac-ft 77,000

Water year 1951-52: Max 360 Min 1.2 Mean 26.9 Ac-ft 19,520

* Discharge measurement made on this day.

b Stage-dlscharge relation affected by ice.

Note.-~Ko gage-height record Feb. 19-23, Feb. 25 to Mar. 1, Mar. 3, 6-8, 10-15, 17; discharge esti~
mated on basis of weather records and record for station below Baldhill Dam.
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Sheyenne River near Kindred, N, Dak.

Location.-~Lat 46°37'35", long. 97°00"05", in NE{NW} sec. 5, T. 136 N., R. 50 W., near
center of span on downstream side of Great Northern Railway bridge, 13 miles south-
east of Kindred and at mile 68.1.

Drainage area.--9,170 sq-mi, approximately (includes 3,940 sq mi in closed Devils Lake
Bas%n}.

Records avallable.--July 1949 to September 1952.

Gage.--Wire-welght gafe read once daily. Datum of gage is 929.16 ft above mean sea level
{Great Northern Rallway benchmark).

Extremes.--Maximum discharge during year, 2,240 cfs Apr. 8 (gage height, 17.80 ft, back-
water from ice); minimum daily, 28 cfs Sept. 17.
1949-52: Maximum discharge, 3,210 cfs May 13, 14, 1950 (gage height, 20.50 ft);
rlngnimu.m daily, 20 cfs Jan. 26-30; 1950; minimum gage height, 3.07 ft Sept. 29, 30,
Flood of March and April 1947 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 rair. Flow regu-
Tated to a large degree by Lake Ashtabula (see p. 49) beginning in August 1949, and
several smaller reservoirs.

Rating table, water year 1951-52, except perlod of ice effect ggage
height, in feet, and discharge, in cubic feet per second

3.1 25 6.0 655

3.5 72 8.0 1,020

4.0 161 12.0 1,630

4.5 270 16.0 2,370

5.0 410

Discharge, in cuble feet per second, water year October 1951 to September 1952

Day | Oct. Nov. Dec. Jan. Feb, Mar. Apr, May June July Aug. Sept.
1 60 45 50 45 45 65 75 179 96 153 45 30
2 63 110 50 45 50 65 *30 169 98 248 47 29
3 66 170 45 45 50 60 120 159 94 169 48 36
4 66 130 45 45 50 60 480 151 91 97 46 58
5 64 130 50 45 50 60| *1,300 139 88 80 45 60
6 66 140 50 45 55 60| 1,800 129 88 68 43 76
7 64 140 50 45 55 60| 2,100 125 82 68 51 80
8 72 140 50 45 55 70| 2,200 123 79 62 58 8
9 79 120 50 45 55 70| 1,900 131 78 60 17 58
10 7€ 100 50 50 55 65| 1,750 129 75 71 44 51
11 73 90 55 50 60 65/ 1,800 125 *72 67 38 *45
12 *67 90 *60 50 60 65| *1,520 *117 72 69 40 37
13 68 85 55 50 80 60| 1,180 113 72 69 40 34
14 67 80 55 50 60 60 *950 110 71 63 40 32
15 64 *75 60 50 80 60 830 108 69 63 40 32
16 60 65 55 *50 60 60 *719 104 71 59 38 29
17 55 60 55 45 60 60 591 99 75 57 36 28
18 54 60 50 45 60 60 *525 99 64 60 36 34
19 53 65 50 45 60 60 479 99 60 64 37 36
20 59 70 50 45 60 *55 434 100 &2 72 38 42
21 67 70 45 45 80 55 398 100 62 *75 35 39
22 60 70 45 45 *60 55 377 104 62 73 34 37
23 55 70 40 45 60 60 *#334 102 62 68 35 35
24 53 65 40 45 65 60 278 100 60 63 34 34
25 52 65 40 45 70 60 268 99 62 58 33 30
26 49 65 35 45 70 60 262 97 62 53 *30 30
27 57 65 35 45 70 60 241 104 62 51 30 29
28 63 60 35 40 70 65 225 104 69 49 29 32
29 57 55 35 10 65 85 208 102 73 51 23 35
30 54 50 40 40 - 70 *189 102 73 49 30 40
31 42 - 45 40 - *75 - 99 - 45 30 -
Totall 1,905 2,800! 1,470 1,410 1,710| 1,925| 23,623| 3,621 2,202| 2,354| 1,206| 1,236
Mean 81.5 86.7 47.4 45.5 59.0 62.1 787 117 73.4 75.9 38.9 41.2
Ac-ftj 3,780] 5,160, 2,920f 2,800| 3,390| 3,820| 46,860| 7,180 4,370 4,870| 2,390] 2,450

Calendar year 1951: Max 1,000 Min 35 Mean 170 Ae-t 123,000
Water year 1951-52: Max 2,200 Min 28 Mean 124 Ac-ft 89,790

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 2 to Apr. 15.
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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 highway bridge, 1 mile north of West Far, o, 3 miles upstream from
Maple River, and at mile 24.2. & P

Drainage area.--9,270 sq mi, approximately (includes 3,940 sq ml in closed Devils Lake
Easﬁnl.

Records available.--March 1902 to June 1907, March to August 1919, September 1929 to
September 1952, Published as "at Haggart" 1902-7, 1919.

Ga e.--Water-sta%e recorder. Datum of gage 1s 877.19 ft above mean sea level, datum of
T929. March 1902 to June 1907 and March to August 1919, staff gage at private bridge
a quarter of a mile upstream at different datum. September 1929 to July 22, 1930,
wire-welght gage at present site and datum. July 22, 1930, to June 27, 1933, chain
gage at present site and datum.

Average discharge.--23 years (1929-52), 151 cfs; median of yearly mean dlscharges, 135 cfs.

Extremes.-~Maximum discharge during year, 2,510 cfs Apr. 12; maximum gage height, 20.50 ft
pr. (backwater from Maple River); minimum discharge, 26 cfs Sept., 19, 20 (gage
height, 3.12 ft).
1902-7, 1919, 1929-52: 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 helght, 1.90 ft).

Remarks.--Records good except those for periods of ice effect or no gage-height record,
which are fair. Flow regulated to a large degree by Lake Ashtabula %see P.49 ) begin-
ning in August 1949, and several smaller reservoirs’

Revisions.--W 1175: Drainage area.

Rating table, water year 1951-52, except periods of ice effect
or backwater from Maple River (gage helght, in feet, and
discharge, in cublc feet per second)

(Shifting-control method used Oct. 9-13, Nov. 9 to Dec. 2
Mar. 31 to Apr. 4, Apr. 21-23, May 2 to June 10,

>

July 10-23)

3.1 25 10.0 654

4.0 75 13.0 1,150

6.0 220 16.0 1,780

8.0 415 19.0 2,540

Discharge, in cubic feet per second, water year October 1951 fo September 1952

Day { Oct. Nov. Dec. Jan, Feb, Mar. Apr. May June July Aug, Sept.
1 59 45 53 45 40 65 95 202 97 250 55 34
2 61 58 55 45 5 85 *91 93 600 50 30
3 64 46 55 45 50 60 94 %178 89 900 48 30
4 62 118 57 45 50 95 <« 166 69| *1,120 50 31
5 €0 194 58 45 50 80 137 156 88 936 52 *29
6 63 161 63 45 50 60 *735 149 88 657 50 45
7 71 151 60 45 55 60| *1,580 140 83 382 48 63
8 73 148 62 45 55 65 2,000 132 78 211 *47 82
9 75 146 60 45 55 65 *2,140 130 *79 149 52
10 80 132 60 45 55 65| 2,270 132 75 116 61 73
11 80 118 €5 50 55 70| 2,390 136 75 96 53 56
12 80 111 70 80 70| *2,500 133 75 *88 48 47
13 *71 108 *72 50 80 70 3 128 75 81 44 41
14 71 100 70 50 60 70{ 2,250 126 75 80 44 37
15 €8 94 65 50 80 70| *2,040 121 75 75 46 34
16 65 *88 60 45 60 70| 1,780 *116 75 69 45 32
17 64 80 80 *45 60 70| 1,27 109 75 68 44 30
18 59 70 55 45 60 75 *800 107 75 66 41 28
19 55 75 55 45 60 186 610 105 70 66 40 27
20 52 80 50 45 80 *73 542 105 65 90 38 *26
21 53 75 50 45 *60 73 488 105 85 111 38 34
22 65 70 50 45 80 70 *476 105 65 117 38 41
23 68 70 45 45 60 70 401 106 65 920 36 40
24 61 65 45 860 65 *330 102 65 83 35 38
25 53 69 45 45 65 65 312 101 65 76 35 36
26 50 66 45 45 65 70 290 98 65 70 34 34
27 47 65 45 45 70 70 270 96 65 65 32
28 46 58 45 45 €8 248 65 60 34 30
29 56 45 45 70 70 234 100 70 57 34 30
30 €5 54 45 40 - 72 217 100 80 55 35 32
31 52 - 45 Fg - 78 - g3 - 58 38 -
Total] 1,946) 2,769 1,710| 1,410{ 1,680 2,108| 29,115 3,869 2,244 6,939| 1,348| 1,202
Mean 62.8 92.3 55.2 45.5 57.9 €8.0 970 125 4.8 224 43.5 40.1
Ac-fy 3,860f 5,490, 3,390{ 2,800( 3,330 4,180} 57,750 7,670] 4,450] 13,760 2,670 2,380

Calendar year 1951: Max 1,000 Min 45 Mean 175 Ac-r't 126,400
Water year 1951-52: Max 2,500 Min 28 Mean 154 Ae-ft 111,700

* Discharge measurement made on this day.

Note.--Stage-discharge relation affectead by ice Nov. 17-19, 22-24, Dec. 9 to Mar. 18, Mar, 22-25,
and by backwater from Maple River Apr. 6-19. No gage-helght record Jan. 24 to Feb. 20, June 11 to
July ;i July 26 to Aug. 7; discharge estimated on basis of weather records and records for station
near Kindred.

315389 O -54 -5
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Maple River at Mapleton, N. Dak.

Location.--Lat 46°53120", long. 97°03120", in NEINE! sec. 1, T. 139 N., R. 51 W., near
cegtfﬁx‘ of downstream side of highway bridge, in l‘&apleton: 10.5 miles upstrea.m’from
mouth.

Drainage area.--1,480 sq mi, approximately.
Records avallable.--April 1944 to September 1952,

Gage.--Wire-weight gage and loose rock control; gage read once daily. Datum of e is
886.67 ft above mean sea level, datum of 19295a v : or me

Average discharge.--8 years, 61.6 cfs.

Extremes.--Maximum discharge during year, 3,850 cfs Apr. 6; maximum e height, 18.91 ft
or 6 égackﬁtg‘l from 1ce); no Tlow k. 27-30, Sept. 0. EaES helent,
=-52: Ximum discharge, 3,880 cfs Apr. 14, 1947; maximum e height, that of
Apr. 6, 1952; no flow at times in most yearg. ’ = e,

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

Revisions (water years).--W 1175: 1947(M).

Rating table, water year 1951-52, except perlod of ice effect (gage
helght, in feet, and discharge, in cubic feet per second
(Shifting-control method used July Z-SY

5.9 0 6.6 2.5 7.3 53 11.0 716
6.1 .1 6.7 5.2 7.6 112 13,0 1,150
6.3 4 6.8 9.6 8.0 219 15.0 1,770
6.4 .7 6.9 15 8.5 344 17.0 2,780
6.5 1.3 7.0 23 9.0 416 18.0 3,570
Discharge, in cublc feet per second, water year October 1951 to September 1952
Day | Oct. Nov. Dec, Jan. Feb, Mar, Apr. May June July Aug. Sept.
T
1 a3 6.4 8 N N 1 s8] al2 42 2.1 a0.1
2 2.5 6.4 8 *¥7 55 1z 171 1.6 .
3 2.4 6.4 9 **30 *51 12 361 al.5 [o}
4 z.9 a6 10 540 47 11 *313 1.4 9
5 3.1 6.0 10 2,100 40 10 185 1.4 >0
6 3.3 6.0 10 *3,700 35 9.6 119 1.0 0
7 a3.3 6.0 10 *3,350 33 11 79 .9 o
8 3.3 6.0 0] 2 |p 0.5 3,200 31 a8 49 *.8 [¢]
9 3.8 6.0 9 *2,800 27 *6.8 30 .8 0
10 4.1 6.0 9 2,350 25 6.4 23 a.7 0
11 3.8 a6 8 2,090 a25 8.1 15 .6 [
12 *4,1 6.4 8 *1,760 27 6.0 13 .5 0
13 *5.6 6.4 *g .1 1,270 26 5.2 210 .5 [
14 4.1 7.3 7 802 24 4.8 8.6 4 [}
15 4.1 *8.6 7V r *545 22 a6 6.4 4 0
16 4.4 8 s ¢ )1 416 *22 6.8 *s.g -3 0
17 4.4 7 6 *x 322 2 4.1 4. a.
18 4.4 6 5 254 22 1 4.8 .3 [
19 4.8 6 5 238 a20 4.1 4.1 .2 [
20 5.2 [3 5 (*) 213 18 4.1 9.1 .2 0
5 1
21 8:0| 5 4 (*) 198 17 4.1 a8 a.2 0
22 5.6 5 4 \ 2 209 17 ad.l 7.7 .2 0
23 a5.8) 5 4 . *170 17 4.1 7.7 .2 0
24 6.0 ) 4 124 17 4.4 5.2 .2 0
25 5.6 s 4l | 110 als 4.4 4.1 .1 0
26 5.6 5 3 .5 93 16 4.1 3.8 .1 0
27 5.6 5 3 .5 a85 15 4.4 a3 a0 0
28 6.0 [ 3 8 1 77 14 7.7 2.5 0 [¢]
29 6.4] [ 3 **7 68 13 aé Z.5 o o
30 6.8 7 3 - 1 60 13 4.8 2.5 o 0
31 6.8 - 3 - 1 - 13 - 2.5 .2 -
Tota) 142.8( 182.9 196 44.8 10.3 7.5 27,177 798| 200.2(1,509.3 17.1 0.2
Mean 4.61 6.10 6.3 1.45 0.36 0.24 906 25.7 6.67 48.7 0.55 0,01
Ac-14 283| 363| 389 89 20| 15| 53,900| 1,580 397\ 2,990 34 0.4
Calendar year 1951: Max 740 Min - Mean 26.1 Ac-It 18,860
Water year 1951-52: Max 3,700 Min O Mean 82.7 Ac-ft 60,060

(lPeak gischa.r e (base, 300 efs).--Apr. 6 (6 a.m.) 3,850 efs (18.90 ft); July 3 (7 p.m.) 390 efs
0.59 't')_&_'(_J'__l.

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

a No gage-helight record; discharge interpolated.
Note.--Stage-discharge relation affected by ice Nov. 16 to Apr.8.
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Rush River at Amenia, N. Dak.

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

Dralnage area.~-107 sq mi.
Records avallable.--July 1946 to September 1952.

Gage . ~-Wire-welght gage read once daily prior to Apr. 1, 1952, and twice dailif thereafter.
Datum of gage is about 943 £t above mean sea level, datum of 1929 (from railroad pro-
file). Prior to Oct. 7, 1947, staff gage at site 150 ft downstream at same datum.

Average discharge.--6 years, 12.9 cfs.

Extremes,--Maximum discharge during year, 600 cfs Apr. 1 (gage helght, 9.7 ft from flood-*
marks, backwater from ice); no flow during several months.
1946-52: 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 fair.

Rating table, water year 1951-52, except pericd of ice effect ggage
height, in feet, and discharge, in cubic feet per second

1.5 0o 2.6 12
1.8 .1 2.8 20
1.7 .4 3.0 29
1.8 .8 3.5 64
1.9 1.4 4.0 106
2.0 2.0 5.0 201
2.2 4.1 6.0 315
2.4 7.4 7.0 475

Discharge, in cubic feet per second, water year October 1951 to September 1‘952

Day Cet. Nov, Dec. Jan, Feb, Mar. Apr. June July Aug. Sept.
1 o} 0.1 250 .6 [ 0.2
2 o -1 *440 5 2.5 o
3 o .1 0.6 *180 .4 al 5
4 0 1 140 . .3 2.1 [
5 o .1 *120 2.5 .3 2.8 o (*)
6 0 .1 130 2.3 .2 (]

7 [ .1 220 2.3 .2 [

8 0 .2 4 200 2.3 [o} *Q
9 9 .2 150 2.1{ 0 2.5 [
10 o .2 *74 2.0 o . [
11 0 .6 54 1.9 [} [4
12 0 a0 (%) *41 1.8 0 0
13 o .8 .3 32 1.6 [ .3 0
14 0 .9 26 1.5 0 " 0
15 o *1.2 *25 1.4 o .2 0
16 0 22 *1.4 [ 1 0
17 0 (*) 22 1.3 0 [ 0
18 0 1.5 .2 22 1.2 [} ) 0
19 0 19 1.1 [ [ [
20 0 (*) 17 1.1 0 1.1 0
21 0 (*) 18 1.1 [ 1.5 0
22 0 18 1.0 [ 1.1 0
23 Y 1.0 *14 1.0 ] .3 0
24 0 11 .9 [4 .1 0
25 o 1 8.8 .8 (] 3.6 o
26 [} 7.6 .9 0 4.4 [
27 ] 6.7 1.0 [ 2.7 o
28 [ .8 5.4 1.1 [ 2.0 [}
29 1 4.8 1.0 0 1.4 [}
30 1 - 4.4 .9 0 1.2 [
31 .1 - - -~ N - .7 0
Totall 0.3 22.0 8.6 (] 0 olz,282.7 52.0 2.5 35.0 0.2
Mean| 0.01 0.73 0.28 (] [ 0 76,1 1.68 0.08 1.13{ 0.01 0
Ac-ft] 0.6 44 17 4 o o| 4,530 103 5.0 69 0.4
Calendar year 1951: Max 300 Min O Mean 5.45 Ac-rt 3,940

Water year 1951-52: Max 440 Min O Mean 6.57 Ae-ft 4,770

Peak discharge (base, 150 cfs).--Apr. 1(12 m.) about 600 cfs (9.7 ft}.

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

*% Fleld estimate made on ths day.
o ; No gage-height record; discharge estimated on basis of 1 discharge measurement and weather rec-
rds.

Note.--Stage-discharge relation affected by ice Oct. 29 to Apr. 9 (no gage-height record Dec. 9-11,
a::(‘:hem to Has. 313 dlscharge estimated on basis of 1 field estimate, 3 observations of no flow, and

r records).
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Buffalo River near Hawley, Minn.

Locabion.-~Iat 46°51'15", long. 96°19'20", in NWiSWi sec. 13, T. 139 N., R. 45 W., near
center of span on upstream side of bridge on State Aid road 7, 1.7 miles south of
Hawley.

Drainage area.-~322 sq mi.
Records avallable.~-March 1945 to September 1952.

gage.~-Chain gage read once daily,

Average discharge.~-7 years, 69.5 cfs.

Extremes.-~Maximum discharge during year, 880 cfs Apr. 8 {gage height, 9.10 ft; minimum not
etermined.
1945-52: Maximum discharge that of Apr. 8, 1952; maximum gage height observed, 9.44
ft Mar. 16, 18, 1945; minimum discharge observed, 6.8 cfs July 28, 1945; minimum gage
height observed, 2,79 ft Sept. 8, 1950.

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

Rating tables, water year 1951-52, except period of ice effect (gage
height, in feet, and discharge, in cubic feet per second

Oct. 1 to Peb. 29 Mar. 1 to Sept. 30

3.2 20 3.1 16 6.0 243

3.3 24 3.5 32 7.0 389

3.4 28 4.0 60 8.0 580

3.5 32 5.0 138 9.0 849

3.6 37

Discharge, in cublc feet per second, water year October 1951 to September 1952
Day | Oct. Nov. Dec, Jan. Feb. Mer. Apr. May June July Aug. Sept.
- I
1 22 30 1 89 156 48 208 283 94
2 23 29 33| *14 46 229 253 85
3 23 29 210 136 42 246 221 78
4 23 28 *281 125 40 253 264 73
5 24 27 268 122 37 237 272 70
6 24 27 302 114 35 204 237 64
7 26 27 459 107 33 174 202 60
8 27 26 *832 103 29 154 210 57
9 29 26 707 96 26 134 201 54
10 31 25 710 83 22 145 196 52
11 32 27 *#721 78 21 156 193 49
12 32 28 694 73 21 147 186 48
13 34 28 *637 68 21 138 178 45
14 36 29 652 82 *20 120 173 42
15 35 30 | \ 632 58 19 100 166 40
> 23

16 3 32 58 27 e 578 54 19 *90 178 38
17 32 31 548 50 18 124 182 38
18 33 b30 527 49 18 301 174 35
19 34 b29 501 47 18 357 162 33
20 34 29 455 45 18 554 154 32
21 34 b30 423 44 17 827 145 31
22 34 b31 391 43 7 562 136 30
23 35 b30 354 42 18 521 123 29
24 36 b29 *312 41 20 493 110 28
25 35 b29 286 41 18 467 100 217
26 *36 b30 265 40 18 441 90 28
27 35 b3l 233 Es) 18 416 85 29
28 33 32 208 57 27 392 80 28
29 32 33 J 1 181 54 46 365 *76 27
30 32 *b34 - *42 170 53 104 344 ks 27
31 30 =) - 64 - 50 - 314 102 -
Totall 960 876| 1,178 837 783 773| 12,759 | 2,287 855| 9,011 5,217 1,369
Mean| 31,0 29.2 38 27 27] 24,9 425 73.8| 28.5 291 168 .
Ac-ftf 1,900{ 1,740{ 2,340{ 1,660( 1,550| 1,530| 25,310| 4,540| 1,700{ 17,870| 10,350| 2,720
Calendar year 1951: Max 748 Min 10 Mean 60.9 Ac-ft 44,100
Water year 1951-52: Max 832 Min - Mean 101 Ac-ft 73,210

* Discharge measurement made on this day.

b Stage-dlscharge relation affected by ice.

Note.--No gage-height record Nov. 28, 29, Dec. 1 to Mar. 29, fug. 25-28, 30; discharge estimated
on basis of records for station near Dilworth.
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South Branch Buffalo River at Sabin, Minn.

Location.-~Lat 46°46'20", long. 96°37'40", in SWSW: sec. 9, T. 138 N., R. 47 W., on down-
stream side of highway bridge near center of span, a quarter of a mile downstream from
Wniskey Creek and 1 mile east of Sabin.

Dralnage area.~-~522 sq ml.
Records available.--March 1945 to September 1952.

Gage.~--Chain gage read once or twice dally. Altitude of gage 1s 890 ft (from topographic
map). Prior to Aug. 17, 1948, at site 1 mile downstream at different datum.

Average discharge.--7 years, 47.5 cfs.

Extremes.--Maximum discharge during year, 3,400 cfs Apr. 8 (gage height, 15.37 ft, from
graph based on gage readings); minimum dally, 0.8 cfs Jan. 28-31, Feb. 5-8; minimum
gage height, 2.64 ft June 21, Aug. 29.

1945-52: Maximum discharge, that of Apr. 8, 1952; no flow for many days in most
years.

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

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day | Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 11 14 12 2.5 c.9 1.2 3.5 57 10 145 25 17
2 13 13 2.5 .9 1.1 5| «18 5.4 372| 20 26
3 14 12 14 2.5 .9 1.1 8 43 7.6 483 22 20
4 16 11 13 2.5 .9 1.1 14 35 6.7 613 19 14
5 19 10 12 2,5 .8 1.1 80 28 6.1 22 11
8 19 9.0 13 2.5 .8 1.2 250 23 5.0 325 24 12
7 20 8.0 13 2.5 .8 1.2f1,300 19 1.5 246 19 16
8 22 7.0 12 2.5 .8 1.2 [*3,140 14 3.8 200 16 18
9 24 7.0 11 *2.5 .9 1,212, 12 3.3 175 13 17
10 30 8.0 10 2.5 1.0 1.2/ 1,910 12 3.0 154 12 18
11 35 9.0 8.0 2.5 1.0 1.3 [*1,480 12 3.0 133 12 12
12 37| 12 6.0 2.3 1.0 1.3 1,170 11 2.6 1200 13 9.2
13 31 14 5.0 2.3 *1.0 1.3) *938 9.4| *2.4 103 13 6.9
14 30 15 4.5 2,2 1.0 1.3 736 8.3 2.3 90 14 6.2
15 26 17 4.5 2.2 1.0 1.3] *620 7.3 2.0 78 15 5
16 23 16 4.0 2.0 1.0 1.3| 544 7.0 1.9 67 14 4.2
17 22 13 4.0 2.0 1.0 1.3 463 6.4 1.8 56 12 3.8
18 20| 10 4.0 1.8 1.1 1.4( 375 6.7 1.8 52 9.0 3.4
19 18 10 4.0 1.5 1.1 1.4| 304 6.0 1.7 *54 6.8 3
20 18 11 4.0 1.3 1.1 1.5 *253 6.0 1.7 198 6.2 2.7
21 18 11 3.5 1.2 1.0 1.5| 225 6.0 1.6 200 4.7 2.5
22 18 10 3.5 1.2 1.0 1.5] 200 5.1 1.7 263 3.8 2.2
23 16 8.0 3.5 1.1 1.1 1.6| 190 4.3 1.8 294 4.0 1.9
24 18 7.0 3.5 .9 1.1 1.6 180 5 1.9 213 | *3.2 1.9
25 *1g 8.0 3.5 .9 1.1 1.8 | *163 4.5 1.8 139 2.6 2.3
26 17 10 3.0 .9 1.1 2.0 147 4.9 1.9 90 2.2 2.3
27 16 11 3.0 .9 1.2 2.0 126 8.4 2.0 70 2,0 2.2
28 16| *12 3.0 8 1.2 2.0 108 7.8 2.4 55 1.6 2.1
29 16 12 3.0 .8 1.2 2.2 92 6.8 2.3 46 1.2 1.9
30 16| 13 3.0 .8 - 2.5 76 9.6 3.5 38 1.9 *1.7
31 15 - 3.0 .8 - 3.0 - 10 - 30 10 -
Totall 634 328.0| 206.5 55.4| 29.0 46.7 117,860.5) 443.0| 101.5] 5,573 | 344.2| 244.4
Mean| 20,5 10.9 6.66 1.79 1.00 1,51 595|  14.3 3.38 18.0 11,1 8.15
Ae-ftf 1,260 651 410 110 58 93 | 35,430 879 201 | 11,050 683 485
Calendar year 1951: Max 1,420 Min © Mean  44.7 Ae-r't 32,370

Water year 1951-52: Max 3,140 Min 0.8 Mean 70.7 Ac-ft 51,310

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Oct. 27 to Apr. 7 (no gage-helght record Dec. 19
to Jan, 8, Jan. 27 to Feb. 12, Feb, 17, 21, 22, 24, 25, 27-29, Mar, 2, 3, 5-7, 22; discharge estl-
lsnated on basls of 5 discharge measurements and weather records). Backwater from debris Apr. 26 to

ept., 30.
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Buffaio River near Dilworth, Minn.

Location.--Lat 46°57'40", long. 96°39'40", in SWSEL sec. 6, T. 140 N., R. 47 W., on left
ank 4% miles southeast of Kragnes, 6 miles north of U. S. Highway 10, 63 miles north-
east of Dilworth, and 9 miles downstream from South Branch.

Drainage area.--1,040 sq ml, approximately.
Records_available.--March 1931 to September 1852.

Gage.--Water-stage recorder. Altitude of gage is 870 ft (from topographic map). Prior
To Apr. 5, 1937, chaln gage at same site and datum.

Average discharge.--17 years (1935-52), 114 cfs.

Extremes.--Maximum discharge during year, 4,310 cfs Apr. 10 (gage helght, 21.24 ft); mini-
mur, 18 cfs on June 26 (gage height, 1.77 ft).
1931-52: Maximum discharge, 4,530 cfs Apr. 2, 1943 (gage helght, 22.60 ft, from
floodmark); no flow at times in 1936.

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

Rating table, water year 1951-52, except perilods of ice effect and backwater
from debris (gage height, 1in feet, and discharge, in cubic feet per

second)
1.9 24 10.0 656
3.0 59 14.0 1,280
4.0 103 16.0 1,740
5.0 160 18.0 2,450
7.0 330 21.2 4,280
Discharge, in cublec feet per second, water year October 1951 to September 1952
Day [ Oct. Nov. Dec, Jan, Feb, Mar, Apr, May June July Aug. Sept.
1 38 51 54 28 26 26 40 307 72 28 391 276
2 0 50 55 28 26 26 50 *271 %8 92 318 271
3 41 44 586 28 26 26 90 240 64 501 266 211
4 42 42 56 28 26 26 *#150 218 61 628 244 168
5 45 40 S6 28 26 26 350 199 54 684 270 141
6 50 39 56 30 27 28 800 182 48 710 310 121
7 51 37 54 30 27 28| 1,280 168 46 648 338 108
8 56 36 52 30 27 28| *1,860 154 44 546 330 102
9 64 36 50 *30 27 28| 3,610 142 38 463 502 100
10 68 37 48 30 27 28| *4,220 131 33 413 279 96
11 70 38 44 28 28 28 3,630 122 32 391 260 93
12z 71 41 42 28 Z8 %0f 3,020 115 30 369 241 86
13 72 43 40 28 28 30| *2,560 110 *28 322 220 80
14 73 44 37 28 *28 30! 2,200 104 26 280 203 76
15 74 45 35 28 28 30 1,890 96 24 246 199 76
16 72 47 34 28 27 30 1,650 90 23 215 212 81
17 67 49 33 28 26 30| *1,480 84 23 188 280 80
18 83 48 32 28 26 30| 1,350 80 21 197 335 72
19 60 47 31 28 26 30 1,210 77 20 %295 321 €5
20 57 45 30 28 26 30| *1,070 15 20 440 273 57
21 55 46 30 26 25 28 950 73 21 714 235 51
22 54 47 29 26 25 28 842 71 20 850 198 48
23 53 48 28 26 26 28 745 68 21 9800 171 45
24 54 47 28 26 26 28 *664 65 21 932 152 41
25 *55 46 27 26 286 28 600 61 20 917 137 39
26 55 46 27 26 27 30 541 59 19 845 *122 37
27 55 47 28 24 27 30 488 ‘1 zi 738 111 34
28 55 48 27 24 28 30 437 70 21 640 103 33
29 55 *50 26 24 28 30 390 74 21 575 97 32
30 57 52 25 24 - 31 348 8l 20 520 100 *30
31 52 = 27 24 - 34 - 76 - 459 170 -
Total] 1,774 1,336 1,197 846 774 893 38,515| 3,724 980| 15,744 7,188] 2,750
Mean 57.2 44.5 38.6 27.3 26.7 28.8 1,284 120 32.7 508 232 91.7
Ac-ftf 3,520 2,650 2,370 1,680 1,540 1,770] 76,390 7,390 1,940| 31,230| 14,260 5,450
Calendar year 1951: Max 2,100 Min 13 Mean 118 Ac-Tt 84,620
Water year 1951-52: Max 4,220 Min 19 Mean 207 Ac-ft 150,200

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 4 to Apr. 6 (no gage-height record Nov. 22-28,
Dec. 17 to Jan. 7, Jan. 17-21, Jan. 25 to Feb. 13, Feb. 20 to Mar. 27; discharge estimated on basis
of 4 discharge measurements and weather records. Backwater from debris Oct. 1 to Nov. 3, May 18 to
July 2, Sept. 5-30.
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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
ank 100 ft 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 available.--June 1909 to September 1917, July 1930 to September 1952.

Gage.--Water-stage recorder. June 1909 to September 1917 staff gage at site a quarter of
a mile downstream at different datum. July 23, 1930, to Nov,. 25, 1934, chain gage at
highway bridge 100 ft downstream from present site at present datum. Nov. 26, 1934,
ggtﬁﬁg. 2, 1950, water-stage recorder 80 ft upstream from present site at same present

Average discharge.--29 years (1910-17, 1930-52), 163 cfs.

Extremes .--Maximum discharge during year, 1,810 cfs Apr. 8 (gage height, 8.27 ft); minimum
scharge, 17 cfs Sept. 30 (gage height, 1.32 ft).
1909-17, 1930-52: Maximum discharge, 9,200 cfs July 22, 1909 (gage height, 20.0 ft,
site and datum then in use), from rating curve extended above 3,30% cfs; minimum, 0.5
cfs Nov. 4, 1939 (gage height, 0.74 ft).

Remarks .--Records good except those for periods of ice effect, which are falr, and those
or periods of no gage-height record, which are poor. Flow slightly regulated by Rice
Lake and many other small Iakes above station. Diurnal fluctua%ion caused by operation
of mill at Faith, 17 miles above station.

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

Rating tables, water year 1851-52, except perlod of ice effect (gage
height, in feet, and discharge, in cublc feet per second)

Oct, 1 to July 17 July 18 to Sept. 30

1.8 35 6.0 990 1.5 29 2.5 148

2.0 55 8.0 1,700 1.6 36 3.0 258

2.5 134 9.0 2,190 1.8 53 4.9 497

3.0 243 2.0 74

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day | Oct. Nov. Dec. Jan. Feb. Mar. |« Apr. May June July Aug. Sept.
1 120 100 110 84 74 170 122 145 82 168 87
2 116 64 110 83 74 200 €80 147 121 160 85
3 118 80 112 82 74 *250 649 140 138 170 84
4 118 90 116 102 82 74 300 *617 136 134 177 80
S 113 100 120 80 73 430 587 136 132 177 74
6 113 102 130 78 72 700 548 136 116 166 68
7 116 103 150 *101 77 72 *900 519 134 206 160 66
8 130 105 148 100 77 72| 13430 488 125 106 154 71
9 127 110 140 99 77 72| 71,160 464 93 106 148 66
10 125 112 138 96 77 72| 1,190 440 73 104 143 60
1 121 116 135 95 77 71| *1,220 418 67 101 135 67
12 123 118 130 95 77 71| 1,140 392 56 108 128 58
13 125 116 128 95 77 71| 1,120 358 51 106 122 57
14 123 110 122 94 77 71{ 1,180 339 *48 106 117 62
15 136 107 120 94 77 72| 1,150 317 59 97 111 63
16 145 104 92 *77 73| 1,140 298 61 102 106 54
17 144 103 92 77 73| 1,100 279 60 102 102 46
18 142 103 115 91 77 74| 1,060 260 57 *108 929 48
19 136 102 91 77 75| 1,050 248 76 116 95 40
20 129 102 90 77 76| 1,030 236 72 358 90 38
21 130 102 90 76 74| 1,020 231 67 454 91 37
22 140 102 90 76 73| 1,020 219 68 463 98 36
23 144 101 105 89 76 73| *1,020 208 73 415 92 35
24 142 99 89 75 74| 1,010 196 76 360 84 36
25 147 100 88 75 77 976 181 84 307 84 36
26 *144 101 88 75 82 942 168 82 265 81 34
27 157 102 86 75 88 903 161 76 244 8% 32
28 149 104 102 85 74 95 854 157 78 224 84 30
29 145 106 84 74 110 808 161 70 203 *85 31
30 145 *109 84 - *125 765 153 74 192 87 30
31 134 - 84 - 150 - 140 - 179 85 -
Totall 4,097 3,075| 3,621| 2,894| 2,243| 2,477 |27,238|10,834| 2,626 | 5,755 | 3,682 | 1,611
Mean 132 102 117 93.4 7.3 79.9 908 349 87.5 186 119 53.7
Ac-fY 8,130 6,100 7,180 5,740| 4,450| 4,910) 54,030} 21,490 5,210 {11,410 | 7,300 | 3,200
Calendar year 1951: Max 1,690 Min 40 Mean 251 pe-Pt 181,900
Water year 1951-52: Max 1,430 Min 30 Mean 192 Ac-ft 139,200

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Oct. 31 to Apr. 7 (no gage-height record Dec. 4, 5,
7, 11, Deec. 16 to Jan. 6).
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Wild Rice River near Ada, Minn.

Location.--Lat 47°15'50", long. 96°30'00", in NE: sec. 28, T. 144 N., R. 46 W., at left
Agn on downstream slde of abutment of bridge on State Highway 82, 2.3 mlles south of
a.

Records avallable.--April 1948 to September 1952.

Gage.--Staff %age read once daily. Prior to Aug. 24, 1950, chain gage and reference points
at same site and datum, used intermittently.

Extremes.--Maximum daily discharge during year, 1,300 cfs Apr. 9, 10; maximum gage height,
T0.26 ft Apr. 9 (backwater from ice), no flow for many days.
1948-52: Maximum discharge, 1,726 cfs June 26, 1950 (gage height, 10.31 ft); no
flow for many days.

Remarks.--Records good except those for periods Nov. 28 to Apr. 9, May 18-23 and July 20-24,
which are fair. Water is diverted to Marsh River through two overflow sections, the
points of divergence being 2% and 6 miles upstream from station.

Rating tables, water year 1951-52, except perlods of lce effect (gage
height, in feet, and discharge, in cubic feet per second
(Shifting-control method used Oct. 1-30, May 18-23, July 2-19)

Oct. 1 to May 23 May 24 to Sept. 30

1.7 0 3.4 83 0.5 2.5 2.0 106
1.8 .3 4.0 155 .6 4.1 2.4 181
1.9 1.1 5.0 301 .8 8.5 2.8 265
2.0 2.2 7.0 712 1.1 17 3.4 418
2.2 6.0 8.0 952 1.4 30 4.0 600
2.4 13 9.2 1,310 1.6 46 4.8 859
2.8 35

Discharge, in cubic feet per second, water year October 1951 to September 1952

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

1 o} 114 101 7 89 90| sss 5.4 3.8 239 86
2 o 114 100 76| 69 170| 664 5.8 171 222 86
3 [ 115 100 76 69 160| 624 5.8 20 226 86
4 0 134 99 75 68 210| *590 4.9 15 222 86
s 0 154 98 74 68 230 561 4.9 15 222 86
6 [ 169 97| . 74 67 230| 536 4.5 10 222 83
7 0 177 *96 73 67 450f 512 4.5 10 214 70
8 0 168 94 73 67 800| 480 4.1 10 197 67
9 0 160 93 72 67| 1,300| 484 4.1 6.0 193 67
10 0 152 92 72 68| T,300| 458 4.1 6.9 173 58
11 0 146 92 72 68| *1,290| 432 4.1 5.6 173 55
12 0 143 91 71 68| 1,290 382 4.1 5.2 161 55
13 0 139 91 71 68| 1,080 347 4.1 4.7 153 53
14 0 136 90 71 68 960| 318 *4,1 5.2 142 52
15 0 134 90 *71 69 745| 284 5.2 5.2 181 52
16 0 131 89 70 69 *701| 281 4.5 5.6 138 46
17 o 129 88 70 70 659| 225 4.5 *50 113 46
1s 0 126 88 70 71 630| 168 45| 119 116 43
19 0 123 87 70 71 620 36 4.5 155 116 40
20 0 120 86 70 72 741 24 4.5| 554 106 39
21 0 117 85 70 64 888 17 4,5 859 96 34
2z 0 115 85 70 64 888 6.9 4.1| 7 98 34
23 0 113 84 70 68 *880 6.9 4.5) 683 96 33
24 0 110 83 70 70 862 26,0 4.1 535 96 33
25 0 109 82 69 70 855 5.4 4.1 441 96 33
26 0 107 81 69 70 826 5.4 4.1f 385 92 30
27 [} 106 80 69 70 784 5.4 3.5| 332 86 29
28 a6 105 79 €9 71 784 5.4 4.1| =288 *84 30
29 115 104 79 68 72 734 5.4 3.5| 285 83 30
30 *117 103 28 = 74 690 4.5 3.5] 28l 89 22
31 = 102 78 - 8 - 135 - 243 91 =

Total 0 238| 3,975| 2,756| 2,072| 2,144| 21,787|8,147.8| 132.2(6,089.2| 4,534| 1,569
Mean o} 7,93 128 88.9 71.4 69.2 728 263 4.41 196 146 52,3
Ac-f4] 0 472| 7,880 5,470 4,110| 4,250| 43,210 LIG,ISO 262| 12,080 8,990 3,110
Calendar year 1951: Max 726 Min O Mean 50.8  Ac-It 36,790

Water year 1951-52: Max 1,300 Min 0 Mean 146 Ae-ft 106,000

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for statlons
at Hendrum and Twin Valley.

Note.--Stage-discharge relatlon affected by ice Nov. 29 to Apr. 10.
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Wild Rice River at Hendrum, Minn.

Location.--Lat 47°16'05", long. 96°47'50", in SE: sec. 19, T. 144 N., R. 48 W., on down-
stream side near center Of span of highway bridge, half a mile east of Hendrum and
4 miles upstream from mouth.

Drainage area.--1,600 sq mi, approximately.
Records available.--March 1944 to September 1952.

Gage.--Wire-weight gage read once or twice daily.

Average discharge.--8 years, 229 cfs.

Extremes.--Maximum discharge during year, 2,860 Apr. 11 (gage height, 21.49 ft, backwater
Tom Red River of the North); maximum gage height, 22.35 £t Apr. 18 (backwater from
Red Rlver of the North); minimum daily, 6.2 cfs June 25, 27.
1944-52: Maximum daily discharge, 4,200 cfs Apr. 15, 16, 1947; maximum gage height
observed, 27,70 ft Apr. 15, 1947 (backwater from Red River of the North); no flow for
some days in 1948, 1949.

Remarks.--Records good except those for pericds of ice effect, backwater from Red River

and debris, or no gage-height record, which are falr. Water is diverted to Marsh River
through two overflow sections above station near Ada.

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day Oct. Nov. Dec, Jan. Feb. Mar, Apr, May June July Aug. Sept.
1 iz 15 126 116 96 78 200 *744| als 8.5 238 91
2 Iz ald 126 114 93 a78 300 703 als 140 213 101
3 13 ald 128 110 a92 78 a350 670 14 236 2206 55
4 14 al4 130 109 90 78 *480 6368 14 272 199 94
5 14 al4 130 107 90 76 a700 597 13 306 212 89
6 14 al4 170  al06 84 76| 1,000 587 13 286 209 86
7 13 ald 200 104 84 74| 1,300 544 13 258 205 a77
8 18 14 220 *103 82 7&| 1,600 527| all 77 199 68
9 18 14 230 2103 82 a74| 1,750 496 9.5 18 188 68
10 18 14 240 103 a82 74| 2,700 467 9.2 45 al?6 67
11 19 alé 200 103 82 74| *2,850 451 8.7 41 164 66
12 19 18 170 100 80 76| 72,800 428 7.9 31 155 59
13 19 19 160 298 80 76| 2,500 402 *7,9 27 152 63
14 18 20 al55 98 *81 76| *2,000 382 7.3 25 148 aB2
15 20 21 als52 98 82 78| 1,600 361 a7.6 19 179 62
16 20 azl alsl 96 82 a79| 1,280 339 7.9 18 177 61
17 19 azl 151 98 a82 80| *1,000 317 9:9 18 als2 58
18 18 a2l 150 95 82 80 880 221 8.3| *79 126 56
19 17 a2l 147 94 82 80 *865 62 7.1 112 121 44
20 15 azl 146 a94 a82 82 895 34 7.3| 486 114 40
21 als a22 144 a94 82 82| *1,010 29 7.3 1,030 106 a38
22 18 az4 141 ag2 82 84 1,100 24 a6.9 1,020 99 36
23 18 26 al39 a9z 82 ag84 | 1,130 20 6.57 1786 97 36
24 19 27 134 92 ag2 86| *1,140 19 6.3| 617 a96 35
25 *18 a2? al32 92 80 86! 1,140 als 6.2] 586 94 34
26 18 27 129 92 78 88| 1,100 18 a?.l| 416 86 33
27 18 27 126 a93 78 88| 1,000 17 6.2| 360 *85 a32
28 14 42 123 94 78 88 910 17 6.9 319 92 32
29 14 *65 122 94 78 *88 830 27 7.1| 295 92 31
30 16 130 | alz2 96 - ago 770 16 7.3| 270 89 *30
31 17 - 120 96 - 100 - 16 - 258 290 -
Tota. 516 756 | 4,714 | 3,074 | 2,410| 2,505|37,180| 9,179 | 274.418,459.5| 4,557 | 1,744
Mean| 16,6 25,2 152 99.2 83.1 80.8 | 1,239 296 9,15 273 147 58.1
Ac-ft 1,023 | 1,500| 9,350 | 6,097 | 4,780| 4,969 73,750 18,210 544 {16,780 | 9,039 | 3,459
Calendar year 1951: Max 2,500 Min 2.6 Mean 109 Ac-rt 78,620

Water year 1951-52: Max 2,850 Min 6.2 Mean 206 Ac-ft 149,500

* Discharge measurement made on this day.

a No gage-height record; discharge estimated on basis of weather records or interpolated.

Note.--Stage-discharge relation affected by ice Nov. 1-9, 12-24, Nov. 26 to Apr. 9. Backwater
from debris Oct. 1-31, May 16 to Sept. 30. Backwater from Red River Apr. 10-30,
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Red River of the North at Halstad, Minn.

Locatlon.--Lat 47°21', long. 96°51!', on line between secs. 24 and 25, T. 145 N., R. 49 W.,
on downstream side of highway bridge half a mlle west of Halstad, 23 miles downstream
from Wild Rice River, and at mile 375.2.

Drainage area.--21,800 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
Eas%nl.

Records available.--March 1936 to June 1937 (no winter records), April 1942 to September
T952 (spring and early summer months only).

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

Extremes.--Maximum discharge during period, 20,700 cfs Apr. 18 (gage height, 29.78 ft);
minimum not determined.
1936-37, 1942-52: Maximum discharge, 24,500 cfs Apr. 16, 1947; maximum gage height,
34,00 ft Apr. 17, 1947; minimum discharge observed, 5.4 cfs Oct. 8, 9, 12-14, 1936.

Remarks,~-Records good except those for perlods of ice effect or no gage-height record,
which are fair. Some regulation by many controlled lakes and reservoirs on tributaries.

Rating table, water year 1951-52, except periods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
Loop curve used above 15 ft gage height

6.0 1,400
8.0 2,390
10.0 3,570
12,0 4,850
15.0 6,800

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day Oct. Nov. Dee, Jan, Feb. Mar., Apr, May June July Aug., Sept.
1 1,000 *4,700| 2,080| a2,000
2 1,600| 4,480| 2,0d0| a3,000
3 2,500| 4,330| 2,060]| a4,500
4 2,800| 4,180| 2,060| a5,500| +1,040
5 3,100 3,970| 2,040 5,860
[ t635| 3,800 3,760| 1,980| *5,610
7 5,600 *3,610{ 1,970| 4,920
8 9,000| 3,460 1,960( 3,870
9 13,000| 3,340 1,920 2,850
10 15,500| 3,190 1,870 2,260
1 *16,400| 3,080 1,860 1,880
12 17,800| 3,100 1,850| 1,730
13 18,800| 2,960| 1,830| 1,710
14 *19,500( 2,850| 1,820 1,680
15 20,000/ 2,810 1,790| 1,570
16 20,400| 2,750| 1,770| 1,450
17 *20,600| 2,700| 1,750 *1,400
18 0,6 2,600| 1,720| 1,400
19 %20,200| 2,440| 1,700 1,420
20 19,900| 2,330| 1,660| 3,000
21 *19,400| 2,290{ 1,620 4,380
22 18,700 2,270 1,620| *4,400
23 *17,800{ 2,250| 1,610| 3,860
24 16,500 2,220 1,800| 3,220
25 15,000 2,210| 1,590| 2,790
26 *15,300| 2,200| 1,580| 2,420
27 11,200{ 2,170| *1,570| 2,160
28 *8,830| 2,150| T,580| 1,960
29 6,810| 2,120| 1,570( 1,800
30 5,310| 2,100| 1,570| 1,610
31 - | #2,100 - 1,400
Tota# 384,950| 90,720 | 53,670 | 87,610
Mean 12,830( 2,926( 1,789| 2,826
Ac-fY] 763,500 (179,900 106,500 |173,800
Calendar year : Max Min Mean Ac-It
Water year : Max Min Mean Ac-ft

* Discharge measurement made on this day.

t Result of dlscharge measurement made on this day.

a No gage-height record; discharge estimated on basls of records for stations at Fargo and Grand
Forks.

Note.--Stage-discharge relation affected by ice Apr. 1-12.
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Goose River near Portland, N. Dak.

Location.~-Lat 47°33', long. 97°28', on line between secs., 12 and 13, T. 147 N., R, 54 W.,
on upstream side of highway bridge, 13 miles downstream from Beaver Creek and 6% miles
northwest of Portland.

Drainage area.--531 sq ml (revised).

Records available.--October 1939 to September 1952.

Gage.~-Wire-weight gage read once daily. Datum of gage 1s 978.76 ft above mean sea level,
atum of 1929. Prior to July 14, 1951, chain gage at same site and datum.

Average discharge.--13 years, 33.9 cfs; median of yearly mean discharges, 15 cfs.

Extremes.--Maximum discharge during year, 600 cfs Apr. 8 (gage height, 11.45 ft, backwater
Tom ice); no flow during several months.
1939-52: Maximum discharge, 8,090 cfs May 9, 1950; maximum gage helght, 22.98 ft
Apr. 18, May 9, 1950; no flow for several months in each year.

Remarks.--Records fair.

Rating table, water year 1951-52, except perlod of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Apr. 9-15, 23-25, July 16 to Aug. 5)

2.2 0 3.0 16
2.3 .1 4.0 61
2.4 .6 5.0 118
2.5 1.9 7.0 283
2.6 4.0 10.0 596
2.8 9.5
Discharge, in cubic feet per second, water year October 1951 to September 1952
Day | Oct. Nov. Dec, Jan. Feb. Mar, Apr. May June July Aug, Sept.
1 o] 160 *2,2 *0 3.7
2 0| 450 2.5 al0 2.4
3 0| *560 3.0 *194 3.7
4 0| 460 3.7 *443 *2,2
5 0| *350 5.2 219 1.9 (%)
3 o| 290 2.4 78 .9
7 of 180 1.6 *64 .5
8 0| 150 *1.1 42 .4
9 o| *152 .9 23 .2
10 0| 163 .7 *20 .1
11 ol 140 .7 18 9
12 0 97 .6 18 0
13 of *77 .6 15 0
14 (*) 0 68 .9 14 0
15 (*) 4] 87 .9 12 0
16 (*) [ 53 .8 12 ]
17 0 37 .7 *11 ]
18 (*) ol 30 .7 8.0 [
19 [ 23 .7 7.7 [
20 0 23 a.6 10 o
21 *0 23 .5 50 0
22 0 20 .3 86 [
23 (*) 0 16 .1 *72 0
24 of *15 .1 *56 [
25 o] 14 .1 *43 ¢}
26 2| 12 .1 37 [
27 4 [o} 20 0
28 S ) *15 Q
29 5 *.1 12 0
30 10 [} 10 [
31 - 50 4} 7.7 0 -
Tota. [ 0 o} 0 [ 76{3,655.5 31.8 0 |1,627.4 16.0 [
Mean [ 0 [ [ 0 2.5 122 1.03 [} 52.5 0.52 [}
Ac-ft] 0 0 [¢] [ ¢} 151 7,250 63 o | 3,230 32 o
Calendar year 1951: Max 530 Min 0O Mean 13,1 Ac-Tt 9,480
Water year 1951-52: Max 560 Min O Mean 14.8 Ac-ft 10,730

( Peak discharge (base, 200 cfs).--Apr. 3 (1 a.m,) 600 cfs (11,45 ft); July 4 (10 a,m.} 495 cfs
9.08 ft).

* Discharge measurement or observation of no flow made on this day.
a No gage-height record; discharge interpolated.
Note.--Stage-discharge relation affected by ice Mar. 21 to Apr. 6.
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Goose River at Hillsboro, N. Dak.

Location.--Lat 47°24', long. 97°03', 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 mi, approximately.
Records available.--March 1931 to September 1952 (no winter records prior to 1938).
Gage.--Water-stage recorder and concrete control at present site since Sept. 26, 1941.
ain gages at sites 1,000 ft downstream Mar. 17, 1931, to Mar. 20, 1935, and 600 ft
downstream Mar. 21, 1935, to Mar. 28, 1940, both at datum 11.45 ft lower. Mar, 29, 1940,
to Sept. 25, 1941, staff gage at present site and datum.
Average discharge.--14 years (1938-52), 69.0 cfs, median of yearly mean discharges, 36 cfs.
Extremes .--Maximum discharge observed during year, 1,300 cfs Apr. 4 (gage helght, 3.33 ft
ackwater from ice); no flow Oct. 1, Jan. 1-31.
1931-52: Maximum discharge, 9,420 cfs Apr. 19, 1950; maximum gage height, 14.94 ft
Apr. 19, 1950; no flow at times.

Remarks.--Records good except those for period Apr. 3-6, which are falr, and those for
perlods Oct. 1-31 and Dec. 20 to Apr. 2, which are poor.

Revisions (water years).--W 925: 1935, 1936, 1939. W 1208: Drainage area.

Rating table, water year 1951-52, except period of ice effect or indefinite
stage-discharge relation (gage height, in feet, and discharge, in cuble
feet per second)

-0.1 o} 0.6 93
4} 1.8 1.0 235

1 5.8 1.5 487

.2 14 2.0 814

.3 27 2.5 1,220

N 48

Discharge, in cublc feet per second, water year October 1951 to September 1952
Day | Oct. Nov, Dec. Jan. Feb. Mar, Apr, May June July Aug. Sept.
1 0 4.1 2.5 N 400| *31 3.3 1.2 *26 2.2
2 .2 4.6 2.5 500 27 3.7] 46 20 1.8
3 .4 6.4 2.5 *820 26 3.3 75 21 1.4
4 .6 5.8 2.9 1,200 24 2.9] 239 %20 1.4
5 .8 5.2 3.3 *1,100 26 2.9| 597 20 1.4
1.5
6 1.0 4.1 3.3 820| *18 1.9 *547 18 1.4
7 1.2 4.1 4.1 729 16 2.2 306 17 1.4
8 1.5 5.2 3.3 656 15 1.4| 192 17 1.4
9 1.7 5.8 3.3 *447 14 1.4 139 14 1.4
10 2.0 5.8 3.3 371 13 1.8 103 15 1.4
> 2

11 2.2 4.8 3.3 345 9.4 1.9 72 15 1.4
12 2.4 4.8 3.3 350 8.6 1.4] *75 12 1.4
13 2.6 4.1 3.3 2 *297 7.1 1.2 80 7.8 1.4
14 *2.8 5.2 *2.9 256 7.8 1.2 54 7.1 1.4
15 2.6 5.8 2.2 212 7.8 1.4| 50 5.8 1.4
16 2.8 *4.6 1.9 185 7.1 1.2 44 5.2 1.4
17 2.9 4.6 1.8 166 7.8 *.6 42 4.6 1.2
18 3.0 4.6 1.4 (*) 3 149 7.8 .4 36 4.6 1.0
19 3.2 4.1 1.2 *119 *7.8 4| *50 3.7 1.0
20 3.3 4.1 1.0 I 106 7.8 .3| 216 3.7 1.0
21 3.5 4.1 .8 N *3 96 7.1 .2| 170 5.3 1.0
22 3.6 4.1 .8 3 82 6.4 2| 128 2.5 1.2
23 3.7 4.1 .6 (*) 3 *72 6.4 .4| 125 2.2 1.4
24 3.8 3.7 .5 3 70 5.8 *1,2| 170 1.9 1.9
25 4.0 3.3 4 L 3 63 5.2 1.0 %128 1.8 1.9
26 4.1 3.3 .4 1.5 5 54 5.2 1.0| 108 1.9 1.8
27 4.2 3.3 .2 10 52 4.6 .8 85 2.5 1.4
28 4.3 3.3 .2 20 46 4.6 1.2| *70 1.9 1.4
29 4.4 3.3 .2 50 *42 4.6 1.2| 54 2.2 1.2
30 4.5 2.9 .2 I - 100 34 4.6 1.0{ 40 *2,9 1.4
31 4.6 - .1 - | 200 - 4.1 - 34 2.5 -
Totall 81.9| 132.8 57.7 0 53.5| 440,0| 9,839 | 347.6 43.0 |4,074.2 | 283.1 42.4
Mean| 2.64 4.43 1.86 0 1.84 14.2 328 11.2 | 1.43 131 9,13 1.41
Ac~ ] 162 263 114 [ 106 873 | 19,520 689 85| 8,080 562 84
Calendar year 1951: Max 1,100 Min © Mean 37.6 Ac-Tt 27,240
Water year 1951-52: Max 1,200 Min O Mean 42,1 Ac-ft 30,540

ftPeak discharge (base, 200 efs).--Apr. 4 (12 m.) 1,300 efs (3.33 ft); July 5 (9 p.m.) 649 efs (1.76

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

Note.--Stage-discharge relation affected by ice Dec. 20 to Apr. 6 (no gage-height record Jan. 15
to Apr. 2; discharge estimated on basis of 3 discharge measurements, 1 observation of no flow and
weather records). Stage-discharge relation indefinite Oct. 1-31; discharge estimated on basis of
point of zero flow of culvert, 1 discharge measurement, and contents of pool on control,
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Marsh River below Ada, Minn.
Locatlon.--Lat 47°17'50", long. 96°33'50", in NWiNW: sec. 18, T. 144 N., R. 46 W., near

center of span on downstream side of bridge on farm lane 1.9 miles west of Ada.

Records available.--April 1948 to September 1952 (discontinued).

Gage.-~Chaln gage read twice daily.

Extremes.--Maximum discharge during year, 438 cfs Apr. 17 (gage height, 7.69 ft); minimum
scharge observed, 0.1 cfs Sept. 26-30, minimum gage helght observed, 1.57 ft Sept. 30.
1948-52: Maximum discharge, 1,850 cfs June 27, 1950 (gage height, 14.57 ft, from
floodmark); minimum discharge observed, that of Sept. 26-30, 1952; minimum gage height
observed, that of Sept. 30, 1952.

Remarks . --Records good except those for periods of ice effect or shifting control, which
are fair. Prior to Nov. 27, a part of flow diverted from Wild Rice River basin at over-
flow section 5 miles upstream from station. Flow at times 1s diverted around gaging
station via Marsh ditch.

Discharge, in cublc feet per second, water year October 1951 to September 1952

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 115 120 9.5 12 10 11 S0| 45 2.6 1.2 13 0.6
2 130{ T10 9.4| 12 10 11 80 Yy 2.4 13 9.2 3
3 128 95 9. 11 10 11 70{ 42 2.1 6.4 12 .6
4 121 85 10 12 11 10 80| *40 1.9 3.4 11 .6
S 124 90 11 12 11 10 90 39 1.6 2.3 12 .4
6 1177 100 12 12 11 10 100 38 1.4 1.8 11 4
7 12| 110 15 *13 11 10 *106 38 1.2 1.3 9.7 .4
8 119 110 T4 13 11 10 112 37 .9 1.1 9.4 4
9 140| 110 14 13 11 10 125 34 .7 1.1 8.5 .4
10 137| 110 14 13 11 10 138 32 .6 .9 6.9 .3
1 138| 120 14 14 11 10 *148 32 .5 .8 6.4 .3
12 136| 120 14 14 11 11 160 32 .4 1.3 5.8 .2
13 138{ 120 24 15 11 11 121 30 .3 1.9 4.5 .2
14 126| 110 14 15 11 12 101 28 *.2 1.1 6.7 .2
15 128| 110 14 14 *11 12 263 26 K 1.0 10 .3
16 133 110 13 14 10 13 398 24 .4 .8 3.5 .3
17 144| 110 13 14 10 13 *4341 24 .3 *1.0 3.0 .3
18 146{ 110 13 13 10 14 432 15 .3 .6 2.3 .3
19 146 110 13 13 10 14 414 13 .3 .6 2.0 .z
20 152 110 13 13 10 14 379 12 .2 20 1.8 .2
21 139 110 13 12 10 15 114 11 .3 56 1.4 .2
22 138| 110 12 12 10 15 *g7 9.7 .3 41 1.1 .2
23 142 110 12 11 10 16 60 7.5 .3 27 .9 .2
24 149| 100 12 11 10 16 58 6.7 .3 31 .9 .2
25 148( 100 12 10 10 16 56 6.0 .3 30 -6 .2
28 *148{ 100 1z 9.0 10 16 53 5.6 .3 22 .6 L1
27 146 50 12 9.0 10 15 53 5.0 3021 .8 1
28 157 20 12 9.0 10 15 50 4.3 .4 17 *.8 1
29 156 *8.0 12 9.0 10 *15 48 4.0 4 16 W7 .1
30 154 10 12 9.0 - 30 46 3.4 .4 12 .6 .1
31 133 - 12 10 - 40 - 3.0 - 13 .6 -
Totall 4,230{2,888.0| 386.5| 373.0 302 436 | 4,386 691.2 22.0| 397.6 | 157.7 8.7
Mean 136 96.3 12.5 12.0 10.4 14.1 146 22.3 0.73 12,8 5.08( 0.29
Ac~ 8,390 5,730 767 740 599 865{ 8,700 | 1,370 44 789 313
Calendar year 1951: Max 1,560 Min 8.0 Mean 197 Ac-rt 142,300

Water year 1951-52: Max 434 Min 0.1 Mean 39.0 Ac~ft 28,320

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 1 to Apr. 1l. Shifting-control method used
May 9 to July 20, July 23 to Sept. 29.
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Marsh River near Shelly, Minn.

Location.--Lat 47°24'45", long. 96°45'50", in NE{NW} sec. 3, T. 145 N., R. 48 W., near
Center of span on downstream truss of bridge, 3z miles southeast of Shelly and 10 miles
upstream from mouth.

Drainage area.--151 sq ml.
Records available.--March 1944 to September 1952,

Gage.--Chain gage read once or twice daily.

Average discharge.--8 years, 194 cfs.

Extremes.--Maximum discharge observed during year, 979 cfs July 21 (gage height, 7.80 ft);
minimum daily, 2.2 cfs Sept. 25-28.
1944-52: 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 affected by backwater from ice or debris and those for
periods of no gage-height record or shifting-control, which are fair, Prior to Nov. 7,
1951, large part of flow at this statlon was water diverted from Wild Rice River basin
at overflow section above Ada.

Rating table, water year 1951-52, except periods of ice effect, shifting
control, and backwater from debris (gage height, in feet, and dis-
charge, in cubic feet per second)

0.6 1.6 1.6 40
.7 3.2 2.0 75
.8 5.8 3.0 186
1.0 12 5.0 490
1.2 19 8.0 1,020
Discharge, in cuble feet per second, water year October 1951 to September 1952
Day | Oct. Nov. Dee. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 alos 120] o) 12| 10 10 100 151 alds 81 25 1.2
2 aIl3| 110 10] 12 11 10 120 144 133 214 22 a6.5
3 125 100 11 12 TI 10 180 132 138 460 a2l a6.0
4 122 80 11 11 1% 10 *210 *115 al36 400| az0 5.6
S al20 75 12 11 11 10 240 102 al3z 245 20 a5.4
] alzo 90 14 12 11 10 260 87 130 179 20 5.1
7 allig 110 16 13 11 9 *280 agl 128 151 20 4.2
8 118 113 16 *13 11 9 400 75 alzs 122 18 4.2
9 120, 118 15 13 11 10 500 a66 122 107 alé a4.4
10 al24] 119 14 14 11 10 742 58 alo? alos3 14 4.9
11 al30 122 14 14 11 10 1733 as4 92 103| al3 a4.6
12 134 122 14 15 11 11 *635 a49 70 103 al3 4.2
13 134 122 14 15 11 11 463 45 *66 al06 12 3.9
14 al30 119 14 15 11 12 458 41 a60 110 16 a3.6
15 128 116 14 15 *11 12 a494 a38 55 111| 512 a3.2
16 al30 116 14 15 11 13 530 34 60 2l00 429 2.9
17 132 115 14 14 11 13 *626 31 64 90 192 az.8
18 138 115 14 14 11 13 a654 96 a62 *30 96 2.7
19 142 115 13 14 11 14 683 231 60 18| a58 2.9
20 142 115 13 13 11 14 666 246 60 al00 19 a3.2
21 143 115 13 13 11 15 628 232 72 964 | al7 a3.4
22 132 115 13 12 11 16 *442 224 a7l 812 al4 3.7
23 131 115 13 12 11 17 274 210 70 584 12 a3, 2
24 136 112 13 11 11 17 237 203 ar2 368 alQ az.?
25 *136 106 13 11 11 17 225 algo 74 214 8.3 2.2
26 136 100 13 9 10 17 218 178 80 138 9.3 az.2
27 138 85 13 10 10 17 199 166 84 88 *15 2.2
28 al39 50 12 10 10 17 191 152 8z 54 14 az2,2
29 140 *33 12 10 10 *20 175 148 aso 39 10 2.4
30 135 10 1z 10 - 34 1lel 148 79 35 a9.5 2.4
31 130 - 12 10 - 50 - 154 - 31 a9.0 -
Totall 4,025 3,053 4086 385 314 458 | 11,722 3,881 2,708 6,260 [1,684.1 114.1
Mean 130 102 13.1 12.4 10.8 14.8 391 125 90.3 202 54.3 3.80
Ac-fy 7,980 6,060 805 764 623 908 | 23,250 7,700 5,370 | 12,420 3,340 226
Calendar year 1951: Max 2,090 Min 10 Mean 247 Ac-It 178,800
Water year 1951-52: Max 964 Min 2.2 Mean 95.7 Ac-ft 69,450

* Discharge measurement made on this day.
a No gage-helght record; discharge estimated on basis of records for station below Ada or inter-

polated.
Note.--Stage-discharge relation affected by ice Oct. 30 to Apr. 9. Backwater from debrie Oct. 1227,

Sept. 27-30. Shifting-control method used Apr, 27 to July 2.
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Sand Hill River at Beltrami, Minn.

Location.--Lat 47°32'50", long. 96°32'00", in NELSWE sec. 16, T. 147 N., R. 46 W., at right
Bank on upstream side of bridge abutment of U. S. Highway 75 in Beltrami, 150 ft up-
stream from Great Northern railway bridge and a quarter of a mile north of post office.

Drainage area.--324 sq ml (includes that of Sand Hill ditch, as the two are cross-connected).

Records avallable.--April 1943 to September 1952 (winter records incomplete some years).

Gage.--Staff gage read once dally. Datum of gage 1s 896,80 ft above mean sea level, ad-
Justment o% 1912 (levels by Corps of Engineers). Prior to Aug. 28, 1944, reference point

at same site and datum.

Extremes.--Maximum discharge observed during year, 46 cfs Apr. 9 (gage height, 3.20 ft).
MaxImum gage helght observed, 4.78 rt Apr. 4 (backwater from ice); minimum not determined.
1943-52: Maximum discharge, 291 cfs Apr. 19, 1950 (gage height, 5.97 ft, from flood-
mark); no flow for many days in most years.

Remarks.--Records poor. Diversion through Sand Hill ditch (see following page) from point
B miles above station, returns to river 4 miles below statlon.

Cooperation.-~Part of gage-height record furnished by Corps of Englneers.

Rating table, water year 1951-52, except perieds of ice effect (gage
height, in feet, and discharge, in cubic feet per second)
(Shifting-control method used Oct. 1-24, Apr. 24-27, July 4-24)

1.2 0.4 1.8 7.6
1.3 .8 2.0 11
1.4 1.6 2,5 23
1.5 2.8 3.0 39
1.6 4.2 3.2 48

Discharge, in cublc feet per second, water year October 1951 to September 1952

Day | Oct. Nov, Dee, Jan, Feb. Mar. Apr, May June July Aug. Sept
1 1.1 0.9 2.0 8.6 1.2 2.0 2.5 2.3
2 1.1 9 B 7.4 .9 dz.5 2.5 2.1
3 1.0 .9 16 d6.8 .9 d2.5 4.0 1.8
4 1.0 .9 *38 ds.9 L9| =39 4.9 1.6
5 1.0 .9 40 *5,1 .8| di0 1.2 1.4
6 1.0 .9 a4z a5.1 .8 9.4 3.7 1.4
7 1.0 .9 *44 d5.1 .8 9.4 dz2.7 1.4
8 1.0 .9 *45 4.2 .9 10 *1.8 1.1
9 ] *9 46 4.1 L9l 1 d1.8 1.1
10 1.1 .9 d43 3.8 .9 12 1.6 1.1
1 1.1 .9 39 3.4 .8 12 1.1 .8
12 1.2 .9 *30 3.2 6| 13 .9 .8
13 *1.2 .9 30 3.1 4 13 3 .7
14 1.2 .9 d30 3,1 T4 12 .9 .7
15 1.2 .8 d30 2.9 .4 13 1.8 7
16 1.2 .8 *30 2.8 .5 14 1.6 .7
17 1.0 .8 d24 2.7 .4 15 1.6 .7
18 1.0 .8 23 2.7 .4 15 1.8 .8
19 1.0 .8 20 2.5 4 15 1.8 .8
20 .9 .8 22 2.3 4 23 1.8 *.8
21 .9 24 2.2 .4 25 1.8 .9
22 .9 22 2.0 4 20 1.8 .9
23 1.0 .7 19 *1.8 .4 18 1.8 .8
24 1.0 *17 1.6 2.1 9.4 1.6 -1
25 1.0 17 1.2 1.8 4.2 1.6 7
26 1.0 15 1.2 1.1 5.6 2.5 .8
27 1.0 15 1.8 1.1 4.9 2.5 .8
28 1.0 11 1.8 .9 3.7 3.1 .8
29 .9 -6 9.2 1.8 1.4 3.1 4.0 .8
30 .9 9.2 1.6 1.3 2.8 2.8 .8
31 .9 - - 1.6 - 2.5 2.3 -
Tota 31.7 23.9 - - - -] 760.4 | 103.2 24,6 | 352.0 69.3 30.8
Mean| 1.02 0.80 - - - - 25.3 3.33 0.82 11.4 2.24 1.03
Ac-£ 63 47 - - - - | 1,510 205 49 698 137 61
Calendar year : Max Min Mean Ac-1I't

Water year : Max Min Mean Ac-ft

* Discharge measurement made on this day.

d Doubtful gage-height record; discharge interpolated or estimated on basils of weather records,
englneers' notes, and records for Sand Hill ditch at Beltrami.

Note.--Stage-discharge relation affected by ice Oct. 25 to Nov. 30, Apr. 1-5 (no gage-height rec-
ord Oct. 29, Nov. 10, 18, 21-30, Apr. 2, 3, 5; discharge estimated as shown 1n footnote "d").
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Sand Hill ditch at Beltrami, Minn.

Location.--Lat 47°32!'10", long. 96°32'00", in SEINWL sec. 21, T. 147 N., R. 46 W,, near
center of span on downstream side of bridge on U. S. Highway 75, 150 ft upstream from
Great Northern Rallway bridge and a quarter of a mile south of post office in Beltrami.

Records avallable.--March 1943 to September 1952 (winter records incomplete most years).

Gage.--Chain gage read once daily. Datum of gage 1s 893.50 ft above mean sea level, ad-
justment of 1912 (levels by Corps of Engineers). Prior to Aug. 26, 1944, reference
ﬂ?mt and Aug. 26, 1944, to Nov. 21, 1948, chain gage at present site at datum 2.62 ft

gher.

Extremes.--Maximum daily discharge during year, 315 cfs Apr. 12; maximum gage height, 8.78
pr. 7 (backwater from 1ce%; minimum discharge not determined.
1943-52: Maximum dlscharge, 2,460 cfs Apr. 20, 1950 &gage height, 10.99 ft); maxi-
mlémtﬁge helght, 11.59 ft Apr. 19; 1950, from floodmark (backwater from 1ce); no flow
a es .

Remarks.--Records good except those for periods of 1ce effect or no gage-height record,
which are fair. Ditch diverts frot Sand Hill River 4% miles above statlon, returns
to river at point 3% miles below station.

Cooperation.--Part of gage-height record furnished by Corps of Engineers.

Rating tables, water year 1951-52, except perilod of ice effect (gage
helght, in feet, and discharge, in cubic feet per second)

Oct. 1 to May 22 May 23 to Sept. 30
1.5 16 3.2 208 1.2 6.0 1.8 40
2,0 52 .8 332 1.4 14 1.9 48
2.6 111 1.6 26

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day | Oct. |  Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 16 19 45 81 26 23] 23 13

2 17 19 50 70 30 26 22 12
3 18 19 55 70 26 31 21 11
4 18 19 60 68 26 *28 21 12
S 18 19 100 *61 24 20 21 12
6 20 18 160 56 24 17 20 12

7 20 18 *260 56 24 i7 18 12

8 20 18 280 56 22 17 *17 12
9 20 *18 290 53 21 21 17 12
10 20 18 300 50 21 28 16 11
11 18 18 310 50 20 28 15 11
12 18 19 315 42 20 32 14 11
13 *20 19 306 42 18 37 13 11
14 18 18 289 40 18 37 14 11
15 18 18 260 38 18 30 14 11
16 18 18 *212 38 18 24 13 11
17 20 18 175 38 20 21 12 10
18 20 18 175 35 20 18 12 9.2
19 21 18 157 35 20 18 14 9.2
20 22 18 150 33 20 37 13 *12
21 22 *142 33 20 36 12 12
22 22 134 31 20 36 11 11
23 23 17 126 *29 23 43 9.5 13
24 Z3 113 28 20 40 9.5 13
25 22 106 27 18 37 10 14
26 22 104 27 17 37 13 13
27 22 99 27 16 36 15 13
28 21 95 26 15 34 13 13
29 21 18 87 76 15 28| 12 12
30 20 83 26 17 24 12 -
31 20 - - 26 - 24 12 -
Totall 618 532 - - - - 5,038 | 1,318 617 885 | 459.0 | 352.4
Mean 19.9 17.7 - - - - 168 42,5 20.6 28.5 14.8 11.7
Ac-f 1,230 1,060 - - - - 9,990| 2,610| 1,220 | 1,760 910 899
Calendar year : Max Min Mean Ac-It

Water year : Max Min Mean Ac-ft

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Oct. 25 to Nov. 30, Apr. 1-12 (no gage-height rec-
ord Oct. 29, Nov. 10, 18, 21-30, Apr. 2, 3, 5, 6, 8-11; discharge estimated on basis of 3 discharge
measurements and weather records).
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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 available,-~March 1943 to September 1952 (winter records incomplete 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 Engineers).

Extremes.--Maximum discharge observed during year, 544 cfs Apr. 12 {gage height, 9.52 f%t,
0ac ater fI‘OI’él ice)}; minimum discharge not determined; minimum gage height observed,
.92 £t Aug. 25.
1943-52: Maximum discharge, 3,040 cfs Apr. 22, 1950 (gage height, 16.31 ft, from
floodmark); minimum not determined.

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

Cooperation.--Part of gage-height record furnished By Corps of Engineers

Rating table, water year 1951-52, except periods of ice effect (gage
height, in feet, and discharge, in cublc feet per second)
(Shifting-control method used Oct. 10-25, 30)

0.9 13 3.0 115

1.5 32 5.0 280

2.0 54 8.7 445

Discharge, in cubic feet per second, water year October 1951 to September 1952
Day | Oct. Nov. Dec. Jan, Feb, Mar. Apr, May June July Aug, Sept.
1 22 20 S8 *98 25 27 17
2 22 20 62 k) 28 a29 27 17
3 22 20 67 87 28 29 18
4 22 19 *80 82 *48 25 16
S 22 19 100 n 23 16
a30
6 22 19 130 85 a2b 22 16
7 20 19 *170 60 19 16
8 20 19 200 56 a20 *20 16
9 20 *19 290 51 20 15
10 20 19 380 S0 17 14
1 20 19 490 so|f 281 17 14
12 *20 19 *538 47 19 14
13 20 20 510 46 16 14
14 20 20 475 42 a3s 15 14
15 20 20 441 41 ale 17 14
16 20 20 *353 40 17 14
17 19 21 260 37 18 13
18 19 21 233 36 39 16 iz
19 20 21 207 35 61 186 *12
20 21 21 197 34 221 221 17 1
21 23 21 195 34 156 16 11
22 24 22 *176 33 117 16 11
23 24 22 159 *31 223 116 16 12
24 23 22 152 30 88 15 13
25 22 22 138 30 75 i4 15
a20

26 22 23 129 30 60 15 15
217 22 23 128 30 51 18 15
28 21 24 121 30 216 40 20 15
29 21 24 116 30 36 18 18
30 21 24 104 28 32 18 20
31 21 - - 27 - 27 16 -
Totall 655 622 - - - - 6,657 1,450 644 1,639 577 438
Mean 21.1 20.7 - - - - 222 .7 21.5 . 18.6 14.6
Ac-fY 1,300 1,230 N - - - - | 13,200 2,880 1,280 3,250 1,140 869
Calendar year : Max Min Mean Ac-Tt
Water year : Max Min Mean Ac-ft

* Discharge measurement made on this day.
a No gage-height record; discharge estimated on basis of records for stations on Wild Rice River.
Note.-~Stage-discharge relation affected by 1ce Oct. 26-29, Oct. 31 to Nov. 30, Apr. 1-14.

315389 O - 54 - ¢ :
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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
JUst upstream from dam at outlet, 13 miles northwest of village of Red Lake.

Drainage area.--1,951 sq mi.

Records avallable.--June 1930 to November 1932 (published as Red Lake at Redby), May 1933
To Jeptember 1952 (published as Red Lake near Red Lake 1933-40); records on Upper Red
Lake published as Red Lake at Waskish April 1930 to September 1933, all in reports of
Geological 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 £t 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 £t lower.

Extremes.--lgsoiggé Maximum gage height, 9.53 £t June 25. 1950; minimum recorded, 0.80

ov, 20, .

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

Gage height, in feet, 1951-52

oct. 3l...... 5.70 Jan, 3l...... 5.71 Apr. 30..,... 5.87 July 31l.....
Nov. 30...... 5.70 Feb. 29.... 5.44 May 31...... 5.35 Aug. 31.
Dec. 31...... a5.90 Mar. 3l...... 5.30 June 30...... 5.19 Sept.30...... 4.62

a Interpolated.
Note.--0Only month-end readings published.

Red Lake River near Red Lake, Minn.

Location.~-Lat 47°57t, long. 95°17!, in NW} sec. 28, T. 152 N., R. 36 W., on left bank
downstream from dam at outlet of Lower Red Lake, 13 miles northwest of village
of Red Lake.

Drainage area.--1,951 sq mi.

ecords available.--May 1933 to September 1952.

Gagé . --Water-stage recorder, Datum of gage is 1,167.00 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers). Prior to Sept. 7, 1934, staff gage at
site 50 f't upstream at datum 2.00 ft higher. Sept. 7, 1934, to Nov. 26, 1951, water-
stage recorder at datum 2.00 ft higher.

Average discharge.--19 years, 456 cfs.
ExfremesA--MaxTn'gmm discharge during year, 1,610 cfs May 17-19 (gage height, 5.97 £t); max-

Tmum gage height, 6.69 ft July 7-11 (backwater from aguatic vegetation); minimum daily
discharge, 150 cfs Nov. 14 (result of construction work above station); no flow for
part of each day Nov. 13, 14 (result of construction work above station).

1933-52: Maximum discharge, 2,320 cfs Oct. 6, 1950 (gage height, 6.57 ft); maximum
gage height, 8.93 ft June 25, 1950 (affected by seiches and backwater from aquatic
vegetation); no flow Sept. 19, 1933, Sept. 1-10, 1935, May 16, 17, 19-22, 1936; no flow
for part of each day Aug. 31, Oct. 1, 1935, Nov. 20, 1935, Nov. 13, 14, 1951.

Remarks.--Records fair. Flow completely regulated by Lower Red Lake.

Discharge, in cublc feet per second, water year October 1951 to September 1952

Day | Oct. Nov., Dec, Jan, Feb. Mar., Apr, May June July Aug. Sept.
1 443 431 785 800( 1,000| 1,010| 1,050 760| 1,500 1,390 675 479
2 448 430 790 800 950 1,010 1,060 770 1,500 1,420 622 465
3 443 418 795 800 900 1,000 1,020 755f 1,500 1,430 608 453
4 462 402 800 *800 890 990 1,020 750 1,480 T,400 613 453
S 459 421 810 800 920 980 | *1,020 700 1,460 1,390 604 457
6 a456 *436 815 800 1,110 970 1,030 636 1,450 1,370 595 461
7 a452 438 815 800( 1,100 970 1,050 622 1,440 1,350 586 461
8 449 442 815 800 1,100 960 1,080 680 1,410 1,320 577 461
9 *452 447 810 1,000 1,100 950 939 934 1,360 1,290 577 465
1o 447 446 810 1,190 1,100 940 595 1,030 1,350 1,260 572 474
11 462 447 810 1,190 1,090 940 82 1,030 1,370 1,210 564 479
12 457 445 810 1,210 1,090 940 600 1,210 1,360 1,140 554 487
13 447 250 80S 1,200 1,090 950 631 1,480 1,370 1,120 546 492
14 447 2150 805| 1,180| 1,080 950 665| 1,530{ 1,380 1,080 536 505
15 447 a350 805 1,180 1,080 950 690 1,550 1,390 1,030 536 505
16 421 a550 805 1,170 1,030 950 496 1,570 1,390 998 532 510
17 456 a720 805 1,180 1,030 950 201| 1,600 1,350 992 532 518
18 450 a780 80S 1,150 1,030 960 217 1,610 1.330 974 528 523
19 446 a780 805 1,140 1,020 960 *224 1,480 1,330 956 523 823
20 451 a780 805 1,130 1,020 960 481 1,430 1,350 998 523 518
2l 457 a780 800 1,120 1,020 960 359 1,530 1,360 998 523 518
22 446 a780 800 1,110 1,010 960 256 1,550 1,370 968 518 514
23 452 a780 S00 1,100 1,010 960 314 1,550 1,390 934 514 *510
24 456 2780 800 1,090 1,010 860 675 1,550 1,450 900 505 505
25 446 2780 800 1,080 1,000 970 710 1,560 1,450 878 S01 S05
26 436 2780 800 1,080( *1,000 970 725 *1,580 1,480 840 496 505
27 431 *780 800 1,070 1,000 980 725 1,570 *1,460 820 496 510
28 446 780 800 1,060 990 986 755 1,500 1,460 795 501 505
29 444 780 800 1,080 990 992 856 1,510 1,430 765 496 496
30 457 185 800| *1,050 - 1,000 810 1,540 1,410 745 496 436
31 440 - 800 1,040 - 1,020 - 1,520 - *135 496 -
Total| 13,906 17,368} 24,905 32,160| 29,760 30,048| 20,796 39,087) 42,310| 33,496| 16,945| 14,693
Mean 449 579 803 1,037 1,026 969 693 1,261 1,410 1,081 547 490
Ac-f§§ 27,580| 34,450| 49,400| 63,79C| 59,030| 59,600 41,250 77,530| 83,920 66,4{5” 33,610 29,140
Calendar year 1951: Max 1,710 Min 150 Mean 1,007 Ac-Tt 728,300
Water year 1951-52: Max 1,610 Min 150 Mean 862 Ac-ft 625,700

* Discharge measurement made on this day.

a No gage-height record; discharge interpolated or estimated on basis of discharge record through
Red Lake Dam and construction notes furnished by Corps of Engineers.

Note.~-Stage-discharge relation affected by ice Nov. 27 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 1eft 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.--October 1930 to September 1952.

Glage .--Water-stage recorder.
ment of 1912 (levels by Corps of
datum 5.00 £t higher and Oct. 1,
higher at site 50 ft downstream.
at present site at datum 4.00 ft

Datum of gage is 1,141.,57 ft above mean sea level, adjust~
Engineers). Prior to Oct. 1, 1932, staff gage at
1932, to Dec. 8, 1938, staff gage at datum 4.00 ft
Dec. 9, 1938, to Sept. 30, 1949, water-stage recorder
higher.

Average discharge.--22 years, 456 cfs.

Extremes.--Maximum discharge during year, 1,730 cfs May 19 (gage height, 8.76 ft); maximum
gage helght, 10.40 ft Feb. 16 (backwater from ice); minimum daily discharge, 220 cfs
Nov. 16 (result of construction work above station).

1930-52: Maximum discharge, 3,720 cfs May 11, 1950 (gage height, 13.42 ft); no flow
during infrequent periods in 1931~34, 1936, 1937.

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

: Flow regu-
Tated by Lower Red Lake. ¢

Rating tables, water year 1951-52, except perlod of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Mar. 30 Mar. 31 to Sept. 30
4.8 428 4.6 500 7.0 1,030
5.0 470 5.0 568 8.0 1,410
5.2 512 6.0 740 8.8 1,750
Discharge, in cubic feet per second, water year October 1951 to September 1952°
Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 460 390 830 845 1,050 1,070 1,180 867 1,570 1,320 879 531
2 457 440 835 845 1,020 1,090 1,170 897 1,580 1,390 813 512
3 460 465 850 845 960 1,100| 1,150 891 1,580 1,540 792 503
4 460 450 890 845 920 1,090 1,110 879 1,570 1,530 788 503
S 472 460 900 845 900 1,080 *1,090 834 1,570 1,480 760 503
6 472 470 900 *845 *920 1,060 1,070 837 1,540 1,450 *726 505
7 472 475 890 845 1,020 1,040 1,230 843 1,540 1,420 701 510
8 470 *480 880 845 1,100 1,030 1,440 840 1,510 1,380 684 510
9 *468 485 860 880 1,130 1,020 1,310 885 1,450 1,380 663 510
10 470 485 840 1,000 1,150 1,010 1,060 1,060 1,430 1,340 646 520
11 493 490 820 1,150 1,150 1,010 930 1,240 1,460 1,310 831 525
12 483 500 850 1,240 1,140 1,020 936 1,310 1,480 1,330 617 530
13 472 500 870 1,270 1,130 1,020 954 1,400 1,470 1,410 605 530
14 466 400 870 1,270 1,130 1,030 1,030 1,560 1,460 1,330 599 535
15 464 270 880 1,260 1,120 1,040 1,070 1,640 1,450 1,250 588 545
.6 449 220 860 1,240 1,110 1,040{ 1,070 1,670 1,450 1,220 s82 550
7 449 410 860 1,230 1,090 1,040 870 1,690 1,370 1,240 575 560
462 700 855 1,210 1,070 1,040 748 1,720 1,330 1,200 568 568
460 790 855( 1,200 1,050 1,050 *708 1,730 1,320 1,150 565 568
466 830 855 1,190 1,060 1,060 740 1,640 1,330 1,240 561 560
21 470 840 850 1,180 1,080 1,060 870 1,570 1,340 1,330 551 555
i 472 840 850 1,160 1,080 1,050 736 1,620 1,340 1,290 551 *553
23 472 835 850 1,150 1,080 1,020 651 1,640 1,370 1,210 548 553
24 478 835 850 1,140 1,080 1,050 689 1,640) 1,410} 1,160 541 551
25 466 830 850 1,130 1,080 1,080 780 1,620 1,370 1,110 534 544
451 830 850 1,120 1,090 1,060 768} *1,620 1,350 1,060 531 542
451 825 850 1,110] *1,090 1,070 758 1,620 1,330 1,020 534 539
451 820 845 1,090 1,090 1,080 748 1,550 1,350 984 534 534
453 820 845 1,090 1,080 1,090 785 1,520 1,340 957 531 536
453 825 845 1,080 - 1,110 825 1,560 1,330 927 529 508
447 - 845 1,070 - 1,130 - 1,580 - 909 536 -
14,389| 18,010| 26,560| 33,220} 30,970| 32,720| 28,446| 41,973} 42,990} 38,857| 19,263| 15,993
464 600 857 1,072 1,068 1,055 948 1,354 1,433 1,253 621 5335
Ac-fY§ 28,540| 35,720 S52,680| 65,890| 61,430] 64,900| 56,420 83,250] 85,270 77,070 38,210 31,720
Calendar year 1951: Max 2,160 Min 220 Mean 1,130 Ac-rt 817,900
Water year 1951-52: Max 1,730 Min 220 Mean 938 Ac-ft 681,100

* Discharge measurement made on this day.

Note.--Stage-discharge relation affected by ice Nov. 1 to Apr. 4. No gage-height record Sept. 4-
21; discharge estimated on basis of recorded range in stage and records for Red Lake River near Red
Lake.
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Thief River near Thief River Falls, Minn.

Location.--Lat 48°11', long. 96°10', in sec. 3, T. 154 N,, R, 43 W., on right bank a
quarter of a mile upstream from highway bridge, 5 miles north of city of Thief River
Fa%_lsé 7 miles upstream from mouth, and 9 miles downstream from Mud Lake National Wild
Life Refuge.

Drainage area.--959 sq mi.

Records avallable.--July 1909 to September 13917, April 1920 to September 1921, October
T922 o September 1924, October 1928 to September 1952.

Gage .--Water-stage recorder and control of grouted boulders. Datum of gage is 1,112.33
t above mean sea level, datum of 1929 (levels by Minnesota Highway Department). Prior
to May 4, 1939, staff or chain gage at same site and datum.

Average discharge.--34 years (1909-17, 1922-24, 1928-52), 115 cfs.
Extremes.--Maximum discharge during year, 1,500 cfs Apr. 8 (gage height, 10.72 ft, back-

water from ice); no flow for many days.

1909-17, 1920-21, 1922-24, 1928-52: Maximum discharge, 5,610 cfs May 13, 1950 (gage
height, 17.38 ft); no flow in fall and winter of several years.

Flood of 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 periods of ice effect or no gage-height record,
which are poor., Some regulation by Thief and Mud Lakes and swamps above station, Di-
version above statlion at times into Mud Lake National Wild Life Refuge.

Revisions.--W 925: Dralnage area.

Rating table, water year 1951-52, except perlods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

4.0 [¢] 4.6 8.3
4.1 .1 4.7 25
4.2 .2 5.0 85
4.3 4 5.5 194
4.4 .9 6.0 322
4.5 .4 7.4 741

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day | Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4.2 5.8 8.0 0.5 0 0 171 296| 13 0.1] 30 0.2
2 4.2 5.6 8.0 .6 [ Q 227 285 5.6 28 35 2
3 4.2 5.4 7.9 .5 Q [¢] 194 277 4.2| *313 80 .2
4 3.0 5.1 7.8 4 0 [o] 234 269 2.6 322 85 .1
S 3.4 4.2 7.8 .4 4] 0 244 244 5.6| 325 75 .2
6 3.8 3.4 7.4 .3 0 0 366 182 61 328 *69 A
7 4.2 3.4 7.2 .3 [¢] 0 834 134 108 100 69 .1
8 4.6 *3.4 7.0 3 [o] o 1,470 125| 145 35 65 W1
9 4.6 4.2 6.8 .2 o] 0 1,180 123 134 25 57 .1
10 5.1 5.1 6.6 *%.2 0 [¢] 1,240 119 47 17 51 .1
11 8.3 4.2 6.4 .2 o 0] 1,350 114 29 12 41 .1
12 *7.0 4.6 6.2 .2 0 o] 1,380 110 27 8.3 31 [¢]
13 6.5 6.0 6.0 .2 o1 Q 1,180 108 27 12 23 °
14 6.0 7.6 5.8 .2 S Q 713 1086 29 12 20 Q
15 6.0 7.0 5.6 .1 A Qo *647 104 27 37 13 0
16 5.1 7.0 4.0 .1 W1 [¢] 404 100 25 57 8.3 0
17 5.1 7.0 3.5 .1 .1 o] 351 100 22 57 6.0 0o
18 S.1 7.0 3.0 .1 0 0 322 98 22 50 4.6 0
19 S.1 7.0 3.0 .1 [+] Q 293 96 10 45 3.4 0
20 5.6 6.8 3.1 .1 o] .1 *280 96 1.7 65 2.6 Q
21 6.0 6.6 3.0 .1 [+] .1 302 77 .5 80 1.7 0
22 8.3 6.4 2.7 .1 9] .1 404 63 .2 70 1.0 Q
23 10 6.2 2.5 .1 0 .1 407 43 .2 60 .8 9]
24 10 6.0 2.3 .1 Q W1 380 29 .2 50 .6 0o
25 13 6.3 2.0 .1 [¢] .1 395 *25 o1 45 .5 o
26 10 6.7 1.7 i} Q .1 386 23 .1 40 .4 [}
27 7.0 7.0 1.5 [¢] *Q o1 380 23 W1 35 4 Q
28 6.5 7.2 1.1 [+] 0 .1 374 22 .1 30 .4 Q
29 6.5 7.6 1.0 o o] .2 363 22 .1 30 .3 0o
30 6.0 1.8 .8 0 - .3 328 20 .1} 25 L2 o
31 6.0 - =1 Q - 25 - 20 - 25 .2 -
Totall 190.4 177.6 140.2 5.7 0.5 26.4| 16,799 3,453 747.4|2,338.4 775.4 1.
Mean 6.14 5.92 4.52 0.18 0.02 0.85 560 111 24.9 75.4 25.0 0.05
Ac-f] 378 352 278 13 1.0 52| 33,320 6,850 1,480 4,640 1,540 3.
Calendar year 1951: Max 1,610 Min 0.2 Mean 181 Ae-r't 131,200
Water year 1951-52: Max 1,470 Min O Mean 67.4 Ac-ft 48,910

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

#* Pield estimate made on this day.

ote.--Stage-discharge relation affected by ice Oct. 29 to Nov. 1, Nov. 18 to Apr. 13. No gage-
height record July 7, July 17 to Aug. 5; discharge estimated on basis of recorded range in stage.



RED RIVER OF THE NORTH BASIN

Clearwater River at Plummer, Minn.

73

Location.-~Lat 47°55', long. 96°03', in SEXSWi sec. 4, T. 151 N., R. 42 W., on right bank
~T 200 1

t downstream from Soo Line Railroad bridge, 300 ft downstream from bridge on

U, 8. Highway 59, 0.9 mile northwest of railroad depot in Plummer, and 8 miles upstream

from Hill River.

Drainage area.~-512 sq mi.
Records available.--April 1939 to September 1952.

Gage.--Water-sta%e recorder, Datum of gage is 1,099.12 ft above mean sea level, adjust-

ment of 1912
site 100 ft upstream at same datum.

Average discharge.--13 years, 189 cfs.
Extremes.--Maximum discharge during year, 1,440 cfs Apr)', 15 (gage height, 8.10 ft}; mini-

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

mum_discharge, 35 cfs Aug. 28 (gage helght, 2.56 ft

levels by Corps of Englneers}. Prior to Nov. 10, 1939, staff gage at

1939-52: Maximum discharge, 3,630 cfs May 6, 1950 (gage helght, 11.33 ft); minimum,
7.9 cfs Aug. 18, 1940 (gage height, 2.05 rt, backwater from aquatic vegetation).

Rating tables, water year 1951-52, except for periods of ice effect (gage
height, in feet, and discharge, in cubic feet per ses:cnd)

(Shifting-control method used July 26 to Aug. 12

Oct. 1 to Apr. 14

3.0 75 2.5 29
3.5 147 3.0 84
4.0 251 3.5 159

Aug. 1S to Sept. 30

4.0
6.0
7.7

259
770
1,280

Discharge, in cubic feet per second, water year October 1951 to September 1952

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 142 112 104 97 79 76 209 116 100 126 186 50
2 142 110 104 96 78 76 220 738 100 159 161 52
3 140 109 104 96 77 *75 232 702 101 *600 126 56
4 142 108 104 95 76 77 246 662 104 600 161 56
S 147 107 103 95 75 79 260 603 100 420 241 56
3 151 106 103 95 *74 82 283 533 93 327 *241 53
1 152 105 103 94 75 85 310 463 87 2717 220 56
8 is2 *103 102 94 75 87 345 412 82 246 196 58
9 152 103 102 94 76 91 375 *368 77 216 164 57
10 156 104 102 *93 76 93 *421 316 77 181 144 58
11 158 105 102 93 77 97 470 274 72 150 1z2 58
12 *169 106 102 92 77 101 540 239 88 164 105 60
13 169 107 102 92 78 103 700 208 T4 805 97 [:3%
14 169 107 102 91 78 108 920 186 85 481 96 66
15 165 107 101 91 78 110 1,140 168 134 365 88 64
16 158 108 101 91 77 114 | *1,270 161 166 370 14 66
17 156 108 101 90 77 119 1,140 142 181 445 71 63
18 151 108 101 90 17 122 1,080 134 164 395 65 59
19 151 109 100 89 77 128 1,050 126 139 332 63 58
20 149 108 100 89 T7 132 | *¥1,050 122 118 681 65 56
21 147 108 100 89 17 137 1,040 117 101 30 62 *53
22 151 108 100 88 78 142 1,040 112 92 885 59 54
23 151 107 100 87 78 147 1,020 108 101 651 54 50
24 156 107 99 87 18 153 997 104 150 551 50 51
25 156 106 99 86 78 158 969 *100 163 512 47 50
26 152 106 99 85 7 163 941 97 150 486 46 51
27 156 106 98 85 77 170 *913 93 145 450 44 51
28 156 105 98 84 77 178 879 94 129 395 38 49
29 154 105 91 83 76 182 848 110 123 334 47 46
30 152 104 97 82 - 191 81z 107 123 272 50 48
31 114 - 97 8l - 200 - 103 - 220 48 -
Total 4,718] 3,202 3,127 2,794 2,230 3,776| 21,720 8,478| 3,399 12,826} 3,231 1,664
Mean 152 107 101 90.1 .9 122 724 273 113 414 1 55.5
Cfsm| 9,350 6,350 6,200 5,540 4,420 7,490| 43,080} 16,820 6,740| 25,440 6,410 3,300
Calendar year 1951: Max 1,080 Min 46 Mean 196 Ac-rt 142,200
Water year 1951-52: Max 1,270 Min 38 Mean 194 Ac-ft 141,100
Peak discharge (base, 500 cfs).--Apr. l? (8 p.m,) 1,440 cfs (8.10 £t); July 3 (9 p.m.) 689 cfs
(5. 3 57 50 p.m, 5,090 efs (7.13 ).

* Discharge measurement made on this day.
Note,--Stage-discharge relation affected by ice Nov. 1 to Apr.

14.
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Clearwater River at Red Lake Falls, Minn.

Location.--Lat 47°53', long. 96°17', in sec. 22, T. 151 N., R. 44 W., on left bank 40 f¢
ownstream from Great Northern Railway bridge in Red Lake Falls, 1} miles upstream from
mouth and 3 miles downstream from Badger Creek.

Drainage area.--1,370 sq mi, approximately.
Records available.=--June 1909 to September 1917, November 1934 to September 1952.

Gage.--Water-stage recorder. Datum of gage 1s 949.49 ft above mean sea level, datum of
T912 (levels by Corps of Engineers). Prior to Oct. 31, 1911, staff gage at site half a
gi%e upstream and Nov. 1, 1811, to Sept. 30, 1917, at site 50 ft upstream at different

atums.

Average discharge.--25 years (1909-17, 1935-52), 299 cfs.

Extremes.--Maximum discharge during year, 2,550 cfsfApr. 16 (gage height, 6.17 ft); maximum
%age height, 8.75 £t Apr. 12 (backwater from ice); minimum discharge, 21 cfs Aug. 29
gage height, 1.54 ft).
1909-17, 1934-52: Maximum discharge, 9,310 cfs May 6, 1950 (gage height, 11.28 ft);
maximum gage helght observed, 17.5 £t Apr. 5, 1913 {backwater from ice, site and datum
then in use); no flow Sept. 15, 1936, Sept. 14, 1939, Aug. 19-22, 1940.

Remarks.--Records good except those for perlods of 1ce effect or no gage-helght record,
which are poor. Slight regulation by Clearwater Lake and several smaller lakes. Di-
urnal fluctuation most of year caused by mill 600 ft above station.

Revisions (water years).~-W 355: 1911, 1912.

Rating tables, water year 1951-52, except periods of ice effect (gage
height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Apr. 13 Apr. 14 to Sept. 30
2.1 15 1.8 47 3.0 400
2.2 95 2.0 78 3.5 620
2.4 143 2.2 122 4,0 930
2.6 206 2.4 178 5.0 1,630
2.7 283 6.0 2,400

Discharge, in cubic feet per second, water year October 1951 to September 1952

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

1 also 117 145 115 100 95 430| 1,290 154 250| a350 68
2 al7s 85 140 110 100 95 480| 1,220 151 277 2250 74
3 al7s 130 140 110 100 100 5001 1,150 148| *1,0001 al80 69
4 2170 190 130 105 100 #100 520| 1,070 158| 1,460| 2250 78
5 2180 175 125 105 95 100 580 965 162| 1,090 2360 84
6 8180 166 120 110 95 105 700 852 152 846 a340 83
7 al70 143 120 115 *95 105 820 754 143| 2650 *302 84
8 2170 138 120 115 95 110| 1,000 664 130 8450 270 84
9 al80 *125 115 110 95 110| 1,200 #595 119 a350 234 81
10 8180 133 115  *110 95 110 *1,400 530 112 a25 i85 78
11 2190 133 115 110 100 110( 1,500 472 111 a230 166 83
12 *3180 138 115 110 100 15| 1,500 424 107| &500 148 82
13 199 149 110 110 100 115| 1,590 376 128 | a1,200 132 78
14 169 158 110 115 100 120} 1,730 329 162 | al1,080 126 93
15 203 163 110 115 100 120| 2,040 298 236 979 120 92
16 189 160 110 115 100 120 *2,390 272 379 904 117 92
17 186 150 115 115 100 130 2,230 257 504 | 1,100 106 90
18 175 145 115 110 95 130} 2,120 242 174 a900 96 85
19 169 140 120 110 95 130| 2,050 222 368 2650 95 80
20 179 140 120 110 95 135 *2,020 208 293 | 21,200 96 *84
21 179 140 120 110 95 140 1,980 191 236 | a2,200 9z 76
22 175 135 120 110 95 150| 1,920 185 198 | al,700 86 75
23 160 125 115 105 100 150 1,860 175 230 | 21,300 82 73
24 169 125 115 105 100 160| 1,800 *166 282 | 21,000 82 74
25 169 120 110 105 100 160| 1,720 157 296 a750 77 71
26 169 120 115 105 95 170| 1,640 149 313 a650 73 69
27 172 125 120 105 95 180 *1,590 147 286 a580 72 71
28 199 130 120 ;g% 95 200| 1,510 134 272 2540 68 58
29 196 140 120 10 95 230| 1,430 141 246 2500 55 66
30 196 140 120 100 - 280| 1,360 160 234 2480 63 66
31 179 - 120 100 - 350 - 165 - a420 68 -

Totall 5,562| 4,178 3,705{ 3,370 2,825| 4,425| 43,610 13,960 6,784 25,511 4,741 2,341
Mean 179 139 120 109 97.4 143| 1,454 450 226 823 153 78.0
Ac-f§ 11,030| 8,290 7,350| 6,680| 5,600 8,780 86,500| 27,690 13,460 | 50,600 | 9,400 | 4,640
Calendar year 1951: Max 2,740 Min - Mean 383 Ac-It 276,900

Water year 1951-52: Max 2,390 Min 55 Mean 331 Ac-ft 240,000

* Discharge measurement made on this day.
Plg No gage-height record; discharge interpolated or estimated on basis of record for station at
ummer .
Note.--Stage-discharge relation affected by ice Nov. 4, 5, Nov. 16 to Apr. 13 (no gage-height rec-
ord Dec. 29 to Jan., 9, Mar. 10-31; discharge estimated as shown in footnote "a"),
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Red Lake River at Crookston, Minn.

Location.~-Lat 47°47', long. 96°36', in sec. 30, T. 150 N., R. 46 W., on right bank at
ownstream side of highway bridge in Crookston, 0.3 mile downstream from Interstate
Power Co. dam and 1.5 miles downstream from bridge on U. S. Highway 75.
Drainage area.--5,280 sq mi, approximately.

Records available.--May 1901 to September 1952.

Gage.--Water-stage recorder. Datum of gage is 832.72 ft above mean sea level, datum of
1929. 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,
wageg-:tage recorder, and Oct. 1, 1919, to Sept. 30, 1930, chain gage, at present site
and datum.

Average discharge.--51 years, 1,031 cfs.

Extremes.--Maximum discharge during gear, 6,320 cfs Apr. 11 (gage height, 12.65 ft); mini-
mum, 87 cfs Nov. 4 (gagé height, 2.63 £t].
1901-52: Maximum discharge, 27,400 cfs May 7, 1950 (gage height, 25.70 ft); minimum,
2.0 cfs Dec. 14-16, 1937.

Remarks.--Records good except those for perlods of ice effect, which are fair. Diurnal
TTuctuation caused by powerplants upstream.

Revisions (water years).--W 1115: 1906, 1915-16, 1919-20, 1922, 1925, 1927, 1929.

Rating tables, water year 1951-52, except periods of ice effect (gage height, in feet, and discharge,
in cubic feet per second)

Oct. 1 to Nov. 20 Nov. 21 to Apr. 11 Apr. 12 to Sept. 30
3.1 215 3.8 466 4.9 . 955 8.0 2,840 3.7 438 7.0 2,225
3.2 247 4.0 545 5.5 1,260 9.0 3,540 3.8 482 8.0 2,900
3.4 316 4.5 746 6.0 1,540 10.0 4,270 4.0 577 10.0 4,300
3.6 389 5.0 964 7.0 2,150 10.5 4,640 4.5 840 10.5 4,680
6.0 1,665
Diacharge, in cubic feet per second, water year October 1951 to September 1952
Day | Oct. Nov. Dec. Jan, Feb. Mar, Apr, May June July Aug. Sept.
1 665 525 1,020 950 1,230 1,180| *2,010 2,560 1,770 1,660 1,430 617
2 689 312 1,020 950 1,220 1,le0| 2,270| 2,410 1,790| 1,700| 1,370 602
3 657 280| 1,030 950{ 1,200{ 1,140 2,220| 2,400 1,800| 1,980| 1,260 582
4 657 241 1,060 940 1,180 *1,120 2,050 2,330 1,780 *3,080 1,210 582
5 6681 360 1,060 940 1,160/ 1,160| 2,100| 2,230 1,780 3,240 1,150 553
6 665 610| 1,080 930| *1,140 1,140 *2,210( 2,120| 1,780} 2,840 1,260 577
7 637 625 1,230 930| 1,140 1,140| 2,480( 1,880| 1,760 2,580| *1,190 582
8 633 620 1,200 930f 1,160 1,150| 3,320| *1,800 1,750( 2,200 1,190 567
9 709 *615| 1,150 *930 1,200 1,160 3,950 1,700 1,750( 1,880 1,100 539
10 665 593 1,120 940 1,260 1,170| 4,240 1,610 1,750 1,820 1,030 577
11 625 625{ 1,100 960| 1,270 1,180| *4,500 1,640 1,620 1,710 911 572
12 *697 673 1,090 990 1,280 1,170 4,620 1,790 1,570 1,680 895 612
13 817 645 1,080 1,050 1,280 1,160 4,120 1,840 1,690 1,840 840 592
14 730 635| 1,080 1,110 1,290{ 1,150| 4,090 1,850 1,650 2,680 774 582
15 717 630| 1,070| 1,200 1,300! 1,130| 4,170 1,880 1,700( 2,580 746 758
16 839 635 1,070 1,270 1,290 1,130 *4,200 2,030 1,780 2,230 758 796
17 693 601 1,070{ 1,320{ 1,280 1,190 4,170 2,000 1,900 2,450 719 632
18 657 450 1,060| 1,340 1,270 1,170{ 3,820 2,030 1,890 2,450 688 622
19 657 374| 1,060 1,340 1,260 1,160| 3,520 2,010 1,780 2,300 725 *617
20 693 348 1,050 1,330| 1,230 1,140( 3,270{ 2,020 1,650 2,270 652 617
21 533 955/ 1,030 1,330 1,140 1,160 *3,200} 2,030 1,570 3,470 677 469
22 633 1,000 1,020| 1,320 1,050 1,180( 3,240 1,870 1,560} 3,780 698 496
23 677 1,020 1,010 1,310 1,120 1,220 3,290 1,860| 1,520 3,340 553 582
24 709/ 1,000| 1,000 1,300{ 1,180 1,160 3,110{ *1,790( 1,730 2,680 617 637
25 689 1,040 990| 1,280 1,200 1,070| 2,900 1,870 1,650 2,470 602 627
26 697 1,070 980 1,270 1,200 1,100 2,900 1,820 1,760 2,270 607 587
27 705| 1,020 970 1,260| 1,190 1,170| 2,980| 1,810 1,650 2,140 612 612
28 697 1,020 960 1,250 1,180 1,200( *2,720 1,770 1,610 1,970 592 617
29 665 1,020 960 1,250 1,190 1,240 2,800 1,800( 1,650 1,840 597 587
30 677 1,020 960 1,240 - 1,340 2,610 1,710 1,570 1,640 567 597
31 689 - 950 1,230 - 1,580 - 1,730 - 1,340 602 -
Totalf 21,154 20,562 32,530| 35,340 35,090( 36,520| 97,080| 60,190 | 51,210| 72,110| 26,622| 17,989
Mean 682 685 1,049 1,140| 1,210f{ 1,178] 3,236 1,942 1,707 2,326 859 600
Ac-ft{ 41,960| 40,780 64,520{ 70,100 69,600| 72,440{192,600(119,400|101,600|143,000| 52,800 35,680
Calendar year 1951: Max 8,980 Min 241 Mean 1,783 Ac-£t 1,291,210
Water year 1951-52: Max 4,620 Min 241 Mean 1,384 Ac-ft 1,004,480

* Discharge measurement made on this day.
Note.--Stage-dlscharge relation affected by ice Nov. 3, 5-9, 14-16, Nov. 22 to Mar. 28.

TN
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Red River at 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
Dank 500 £t below dam at Riverside Park, in Grand Forks, 2 miles downstream from Red
Lake River, and at mile 296.0.

Drainage area.--30,100 sq mi, approximately (includes 3,940 sq mi 1s closed Devils Lake
basinT.

Records avallable.--May 1901 to September 1952 in reports of the Geological Survey. April
o Novémber 1912 in report of Minnesota State Drainage Commission.

Gage.--Water-stage recorder. Datum of gage 1s 778.42 ft above mean sea level, datum of
929. 1882-92, gages in general vicinity of site of Northern Pacific Railway bridge,
14 miles upstream (history not availlable, datum apparently the same as following page) .
1892 to Oct, 15, 1926, staff and chain gages on Northern Pacific Rallway bridge referred
to datum 5.9 ft higher than present datum in reports of Minnesota State Drainage Commis-
sion, but to datum 0.9 ft higher than present datum in reports of Geologlcal Survey.
Oct. 16, 1926, to Nov. 2, 1933, staff gage at present site and datum.

Average discharge.--70 years, 2,334 cfs.

Extremes.--Maximum discharge during year, 23,900.cfs Apr. 19, 20; maximum gage helght, 33.60
Tt Apr. 21; minimum, 780 cfs Nov. 3 (gage height, 4.16 .

1882-1952: Maximum discharge, about 80,000 cfs Apr. 10, 1897 (gage height, 50.2 ft,
site and datum then in use), from rating curve extended above 54,000 cfs; minimum dis-
charge, 2.4 cfs Feb. 3-5, 12, 14, 16-19, 1937 (caused by unusual regulation during
repair of dam at Grand Forksf.

Remarks .--Records excellent except those for period of ice effect, which are fair. Flow
partly regulated by many lakes and reservolrs on tributaries.

Revisions (water years).--W 855: 1936(M). W 1115: 1942. W 1175: 1897(M).

Rating table, water year 1951-52, except perlod of ice effect (gage
ght, in feet, and discharge, in cublc feet per second)
{Loop rating used Apr. 11 to May 6

4,0 765 12.0 4,660
6.0 1,510 15.0 6,700
8.0 2,430 18.0 8,900
10.0 3,490 21,0 11,300
Discharge, in cubic feet per second, water year October 1951 to September 1952
Day oct. Nov. Dec, Jan, Feb, Mar. Apr. May June July Aug. Sept.
1 1,240 1,250 1,550! 1,600 1,800, 1,950 3,150| 10,600/ 3,870; 3,170| 3,030 1,310
2 1,2¢0| 1,000 1,550| 1,600| 1,750| 2,000| 4,050 8,700 3,950 3,480| 2,750| 1,360
3 1,240 800| 1,600/ 1,600 1,750 2,000| *5,050| *7,600| 3,950 3,980 2,500| 1,430
4 1,270 810| 1,600| 1,600/ 1,700/ 1,900{ 5,600{ 7,050] 3,910\ 5,430 2,420 1,430
5 1,270 860 1,600 1,600, 1,700 1,850/ 6,300 6,780f 3,890 7,540| 2,260 1,470
6 1,250 840; 1,700} 1,600 1,700 1,900] 6,800f *6,550 3,840 8,980 2,120 1,420
7 1,270 900f 1,750 1,800 1,750, 1,900 *7,300| 6,290 3,790| *9,280| 2,110| 1,370
8 1,230/ 1,050/ 1,800 1,600 1,750{ 1,900 8,300| 5,900 3,730 8,700 2,110 1,330
9 1,230 1,200 1,900{ 1,600 1,750 1,900| 9,800( 5,570 3,700| 7,430 2,020{ 1,290
10 1,230 1,300/ 2,000{ 1,650 1,800 1,900 13,800| *5,290| 3,680 5,960| 1,970 1,260
11 1,310{ 1,310| 2,100{ 1,600 13,850} 1,950| 17,900| 5,040f 3,620} *4,800| 1,890| 1,290
12 1,270 1,310 2,150 1,650 1,850{ 1,950|%20,200| 4,860 3,520| 4,100 1,800 1,290
13 1,300, 1,380 2,100 1,650 1,850 1,950] 21,400| 4,840 3,440 3,780 1,750| 1,260
14 1,350 1,450 2,100 1,650 1,900| 1,900| 22,000| 4,840 3,440| 3,670 1,710 1,250
15 1,420 1,430{ 2,100 1,700/ 1,900/ 1,900{*22,500| 4,760| 3,420| 4,160 1,660| 1,230
16 *1,340 1,350 2,150 1,700 1,950 1,900| 23,000 4,710 3,400 4,490 1,880 1,240
17 1,410{ *1,350| *2,200| 1,750/ 2,000 1,900| 23,600/ 4,750| 3,410} 4,260 2,180 1,300
18 1,400 1,350 2,200 1,800{ 2,050/ 1,950|%23,800| 4,740| 3,470| *4,130( 2,030| 1,250
19 1,340 1,250 2,150 1,800] 2,100/ 1,950| 23,900 *4,680 3,510 4,070 1,800 1,190
20 1,310 1,150| 2,100/ 1,850 2,100 1,950 23,900| 4,670| 3,430| 4,330/ 1,690| 1,180
21 1,330 1,000 2,000| 1,900/ 2,100 1,950{%23,800| 4,630| 3,280 5,960| 1,580{ 1,200
22 1,340/ 1,100 1,900] 2,000| 2,050/ 2,000| 23,700| 4,560{ 3,170| 8,340 1,550 1,170
23 1,270 1,450 1,800 2,000, 1,800 2,000f{ 23,600 4,430 3,150| *9,300! 1,490| 1,080
24 1,280 1,650/ 1,750| *1,950| 1,700| 2,000|*¥23,400| 4,300 3,150| 8,870 1,390 1,130
25 1,360/ 1,600f 1,700 1,900| *1,850| ¥*1,950| 23,000{ 4,230 3,190{ 7,570} 1,310 1,170
26 1,370 1,550 1,700 1,900 1,900 1,950| 21,500| 4,230 3,200| 6,430 1,350| 1,210
27 1,360| *1,600| 1,650, 1,900| 1,950| 1,850{ 20,100| 4,170| 3,220| 5,550| 1,370| 1,180
28 1,390 1,600 1,650 1,850 1,950 1,950(%*18,400| 4,110f 3,210| *4,880| *1,330| 1,170
29 1,380 1,600f 1,600/ 1,850[ 1,900{ 2,050/ 15,900 4,050 3,140, 4,310 1,260| 1,160
30 1,380 1,600| 1,800 1,850 - 2,200{¥13,200( *4,000| *3,110; 3,860 1,260 ¥1,130
31 1,340 - 1,600{ 1,850 - 2,600 - 3,930 - *3,460| 1,290 -
Total{ 40,720| 38,090 57,350|{ 54,150| 54,200{ 61,000(498,950|164,860{104,790(174,270| 56,970 | 37,830
Mean 1,314 1,270 1,850 1,747 1,869 1,968| 16,630 5,318 3,493 5,622 1,838 1,261
Ac-fyf 80,770| 75,550|113,800|107,400{107,500|121,000|989,700 327,000 |207,800 345,700 113,000 75,030

Calendar year 1951: Max 23,500 Min 800 Mean 3,486 Ae-rt 2,524,000
Water year 1951-52: Max 23,900 Min 800 Mean 3,670 Ac-ft 2,664,000

* Discharge measurement made on this day.
Note.--Stage-discharge relation affected by ice Nov. 1-9, Nov. 15 to Apr. 10,
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Turtle River at Manvel, N. Dak.

Location.-~Lat 48°05', long. 97°11', in SEf sec. 10, T, 153 N., R. 51 W., on downstream
siag of bridge on State Highway 33, 0.3 mile west of Manvel and 10 miles upstream from
mouth,

Drainage area.--602 sq mi.
Records_avallable.--October 1945 to September 1952,

Gage.--Chain gage read once daily below 14 ft gage height and twice daily above. Datum
of gage 1s 799.28 ft above mean sea level, dabum of 1929.

Average discharge:--7 years, 76.4 cfs.

Extremes.--Meximum discharge during year, about 600 cfs Apr. 7; maximum gage height, 14.39
TT Apr. 5 (backwater from ice); no flow Sept. 21-30.
1945-52: Maximum discharge, 28,000 cfs Apr. 19, 1950 (gage height, 21.5 ft, from
floodmarks), from rating curve extended above 4,300 cfs on basls of contracted-opening
determination of peak flow; no flow Jan. 16 to Apr. 10, 1950, Sept. 21-30, 1952.

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

Discharge, in cubic feet per second, water year October 1951 to September.1952

Day | Oct. Nov. Dec., Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 7.6 9 7 ) 150 | 26 9.0 6.4 6.4 1.5
2 7.8 8 7 300 23 9.5 13 5.9 3.7
3 6.9 7 2 *400 | 22 10 48 5.4 3.6
4 7.4 7 460 21 8.6 87 4.6 1.2
5 7.1 7 520 20 11 79 4.0 1.1
8
6 6.9 7 540 19 11 59 3.7 .9
7 6.6 8 *560 { *20 9.3 *44 4.9 .7
8 6.9 8 1 150 19 8.6 39 6.9 .6
9 6.2 9 200 21 6.9 40 9.0 1.0
10 6.0 9 129 18 6.9 43 8.6 1.3
7
11 5.1 10 *135 17 6.9 44 8.8 1.3
12 5.5 10 .8 126 17 7.1 34 4.6 1.4
13 5.9 10 0.1 105 16 6.6 28 3.7 .9
14 6.9 10 6 93 16 6.4 23 3,3 .5
15 7.1 10 6 *90 15 6.4 19 4.6 4
: 0.1

16 *8.0 9 86 14 6.9 17 3.6 .2
17 10 *9 . 83 13 *6.6 18 2.0 .2
18 6.9 3 *) .4 78| 12 6.2| 16 1.8 2
19 6.2 9 *74 12 6.0 | *14 1.9 .1
20 6.9 9 .3 83| *12 5.7 33 2.0 .1
21 7.6 8 .3 *53 11 5.1 | 105 3.2 ]
2z 7.8 8 48 11 4.0 140 3.0 0
23 7.6 4 43 11 5.1 *I1 1.8 0
24 7.1 (=) *39 9.7 4.9 68 1.4 0
25 8.6 ] (%) 36 9.5 4.8 50 1.7 0
26 8.6 7 .2 (**) 1 34 9.3 5.2 28 1.8 0
27 8.8 2 32 9.9 *5,4 19 1.4 [}
28 9.5 3 4 30 9.1 6.0 16 *.9 0
29 10 J 6 29 8.8 6.4 13 .8 0
30 9 - 10 *27 8.4 7.4 10 1.4 0
31 9 - - 30 - *9,1 - *g,2 1.5 -
Total 231.5 246 171 23,0 2.9 55.5| 5,013 | 459.8 | 209.9 1,271.6 | 114.6 20,9
Mean| 7.47 8.2 5.5 0.74 0.10 1.79 167 14,8 7.00 41,0 3,70 0.7
Ac-£H] 459 488 339 46 5.8 110| 9,940 912 416 | 2,520 227 41
Calendar year 1951: Max 800 Min - Mean 31.2 Ac-rt 22,570

Water year 1951-52: Max 560 Min O Mean 21.4 Ac-ft 15,500

Peak discharge (base, 200 cfs).--Apr. 7, about 600 cfs (time and gage height unknown).
* Discharge measurement made on this day.

*% Fleld estimate made on this day.

Note.--Stage-discharge relation affected by ice Oct. 30 to Apr. 9,
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Red River of the North at Oslo, Minn.

Location.--Lat 48°11'35", long. 97°08'25", in sec. 381, T. 155 N., R. 50 W., on upstream
side of main span of highway bridge in Oslo and at mile 271.1

Drainage area.--31,200 sq mi, approximately (includes 3,940 sq mi in closed Devils Lake
Basﬁn) .

Records available.--April 1936 to June 1937, April 1941 to September 1952 (high-water
periods only). Records prior to 1945 do not include flow in bypass channel.

Gage .--Wire-weight gage read twice daily. Datum of gage 1s 777.65 ft above mean sea level,
atum of 1929. Prior to Apr. 2, 1948, staff gage on railroad bridge 800 ft upstream
at same datum. Water-stage recorder for station at Grand Forks is used as an auxiliary
gage for this station.

Extremes.--Maximum discharge during season, 24,800 cfs Apr. 20-22, maximum gage height,
25.47 £t Apr. 23; minimum discharge not determined.
1936-37, 1941-52: Maximum discharge, 63,000 cfs May 10, 1950 (gage helght, 31.83
ft); minimum not determined.
Maximum stage known, about 32.5 ft in 1897.

Remarks .--Records excellent except those below 2,000 cfs and those for period of lce
effect, which are fair. Some regulation by lakes and reservoirs on tributarles. For
stages above 13 ft, discharge includes flow in bypass channel 14 miles west of Oslo.
Discharge measurements, in cubic feet per second, made in this channel during the 1952
water year are as follows:

Apr. Apr. 25....... 2,330
29....... 1,320

May 2....... 8o

. 15

0

Revisions.--W 1175: Drainage area.

Discharge, in cublc feet per second, water year October 1951 to September 1952

Day | Oect. Nov, Dec. Jan, Feb. Mar, Apr. May June July Aug, Sept.
1 3,000 12,100 3,960 3,200 | *3,420 1,340
2 b4,000( *9,960 3,970 3,500 3,050 1,430
3 b5,000( *8,500 4,020 4,000 2,880 1,540
4 b6,200 7,720 4,020 5,200 2,760 1,520
5 b7,000 7,200 3,980 7,500 2,530 1,520
6 7,830 | *6,840 3,960 9,120 2,390 1,610
7 *8,320 6,450 3,900 | *9,530 2,330 1,600
8 9,520 6,050| 3,850| &,940| 2,280 1,530
9 11,000 5,720 3,780 7,740 2,160 1,410
10 13,600 | *5,390 3,740 6,230 2,100 1,400
11 17,300 5,150 3,730 | ¥5,030 2,040 1,330
12 *19,700) 4,930| 3,660 4,280 | 2,030 1,320
13 21,100 4,870 3,580 3,870 1,980 1,370
14 22,000 4,870 3,520 3,790 ) 1,930 1,390
15 %22 ,800 4,850 3,540 3,940 1,880 1,370
16 23,400 4,780 3,540 4,460 2,010 1,380
17 23,900 | 4,800 3,530| 4,450 2,260 1,430
18 *24,300 4,790 3,540 [ *4,240 2,380 1,430
19 24,500 4,780 3,540 4,150 2,110 1,440
20 24,800 4,780 3,540 4,290 1,710 1,510
21 24,800 | *4,730 3,460 5,720 1,800 -
22 *24 ,800 4,690 3,290 8,340 1,730 -
23 24,700 4,570 3,190 9,500 1,610 -
24 24,300 4,380 3,310 | ¥9,160 1,540 -
25 *¥23,700 4,310 3,340 7,790 1,460 -
26 22,700 4,290 3,360 6,690 1,440 -
27 21,500 4,290 | *3,340 6,060 1,530 -
28 19,800 4,220 3,380 5,280 1,480 -
29 *17 ,500 4,150 3,300 | *4,680 1,400 -
30 14,800 | 4,080 | 3,260 | 4,170 | 1,400 -
31 - 4,000 - 3,760 1,400 -
Totall 517,870 [172,240 108,130 [178,610 | 63,020 -
Mean 17,260 | 5,556 | 3,604 | 5,762 | 2,033 -
Ac-fH 41,027 [541,600 P14,500 B54,300 125,000
Calendar year : Max Min Mean Ac-rt

Water year : Max Min Mean Ac-ft

* Discharge measurement made on this day.
+ Expressed in thousands.
b Stage-discharge relation affected by ice.
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Forest Rilver near Fordville, N. Dak.

Location.--Lat 48°12', long. 97°44', on line petween secs. 32 and 33, T. 155 N., R. 55 W.
on right bank 50 et 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 1952.

Gage.--Water-stage recorder. Prior to July 21, 1951, chain gage at same site and datum;
gage read twice daily above 2.0 ft and two or three times weekly below.

Average discharge.--12 years, 447 cfs; median of yearly mean discharges, 22 cfs.

Extremes .--Maximum discharge during year, 825 cfs July 2 (gage height, 3.94 ft); maximum
gage height 5.82 ft Apr. 1 (backwater from ice), minimum discharge 2.6 cfs Aug. 24,
25 (gage height, 0.58 ft).

1940-52: Maximum discharge, 16,400 cfs Apr. 18, 1950 (gage height, 14.48 ft, from
floodmark), from rating curve extended above 5,600 ¢fs on basis of contracted- opening
and slope-area determinations of peak flow; no flow Apr. 1-13, Sept. 3, 1940

Remarks.~-Records good exaept those for periods of ice effect or backwater from deb<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>