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MAGNITUDE AND FREQUENCY OF FLOODS IN THE UNITED STATES

PART 5. HUDSON BAY AND
UPPER MISSISSIPPI RIVER BASINS

By JamEs L. Parrerson and CHARLES R. GAMBLE

ABSTRACT

The magnitude and frequency of floods of any recurrence interval between
1.1 and 50 years can be determined for most streams in the Hudson Bay and
Upper Mississippi River basins by methods outlined in this report.

Flood-frequency curves were defined by flood data collected at many gaging
stations. Composite frequency curves were drawn showing the relation of the
mean annual flood to floods having recurrence intervals from 1.1 to 50 years.
Other curves show the relation of the mean annual flood to basin characteristies.
In that part of the report area in Montana, North Dakota and extreme north-
western Minnesota, only drainage basin size was used an independent variable
in determining the magnitude of the mean annual flood. Both drainage basin
size and area of lakes were found to be important factors influencing the magnitude
of the mean annual flood for the remainder of the report area. A flood reduction
curve was used to adjust the mean annual flood for the effect of lakes.

By combining data from the composite frequency curves, curves showing the
relation of the mean annual flood to drainage area, and (where applicable) the
flood reduction curve, flood-frequency curves can be drawn for streams in the
report area whose peak flows are not materially affected by manmade changes.
The curves should not be extrapolated beyond the range defined by base data.
The regional curves are not applicable to some of the large rivers, which are given
special treatment in this report.

INTRODUCTION
PURPOSE AND SCOPE

This report is one of a series covering flood-frequency in the con-
terminous United States. The purpose of this report is (1) to present
methods by which the magnitude and frequency of floods for streams
in the report area can be estimated and (2) to present all known

- significant peak flood data.

The area covered by this report (fig. 1) is the Hudson Bay and upper
Mississippi River basins, and includes parts of Montana, North
Dakota, South Dakota, Minnesota, Wisconsin, Indiana, Iowa, II-
linois, and Missouri. Flood-frequency reports have been published for
parts of the report area by all of these States except Montana. A list

1
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Ficure 1.—Conterminous United States. The area covered by this report is shaded.
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of the publications of these States is included in the section ‘“Selected
references.”

This report was prepared under the general supervision of Francis
J. Flynn, chief, Basic Records Section, Surface Water Branch, Water
Resources Division, U.S. Geological Survey. Part of the data analy-
sis and technical guidance was provided by A. Rice Green, hydraulic
engineer, U.S. Geological Survey. Basic data were compiled by Geo-
logical Survey personnel in the district offices of the Surface Water
Branch under the supervision of their respective district engineers.
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APPLICATION OF FLOOD-FREQUENCY DATA

The method of analysis used in this report is described by Dal-
rymple (1960), and Benson (1962). A brief description of the method
used is given in section entitled ‘“Method of analysis.”

The report area was divided into four flood-frequency regions
(A-D) and 11 hydrologic areas (1-11) as outlined on plate 1. feparate
composite curves have been defined for each of the flood-frequency
regions (fig. 2) showing as ordinate the ratio of peak discharges to an
index flood (mean annual flood) and as abscissa the recurrence inter-
val, in years. Mean annual flood curves (figs. 3-5) have been defined
for each of hydrologic areas and show the relation of the mean annual
flood to size of the drainage basin. In hydrologic areas 4-11, peak
flows are reduced by natural storage in numerous lakes in many of
the drainage basins. A flood reduction curve (fig. 6) was defined
showing the relation of flood reduction factor to percentage of drain-
age basin covered by lakes. The flood reduction curve is applicable
only in areas 4-11.

The magnitude of floods having recurrence intervals from 1.1 to
50 years can be estimated from apprepriate composite regional
curves and mean annual flood curves for streams in hydrologic areas
1-3. The flood reduction curve must be used in conjunction with
mean annual flood curves in hydrologic areas 4-11 when the areas
of lakes amounts to as much as about 0.2 percent of the total area of
the drainage basin. Results based on extrapolation of the curves be-
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yond the indicated range in drainage basin size and beyond recurrence
intervals of 50 years are not dependable.

In North Dakota much of the area in some drainage basins does
not contribute to direct surface runoff. Only the contributing area
should be used in determining flood-frequency relations from this
report.

Flood-frequency relations are shown for streams having natural
drainage conditions or subject to only slight control. Deta for many
streams used in the analysis were affected to a minor degree by regula-
tion or diversions.

REGIONAL APPLICATION

The following procedure is not applicable to some of the large
streams in the report area nor to streams whose peak flows are mate-
rially affected by manmade changes. Streams given separate treatment
are listed in the section entitled “Special application.” The general
procedure for application of flood-frequency data is as follows:

1. If the selected site is not in the excepted category, determine
from plate 1 the flood-frequency region (A-D) and the hydrologic
area (1-11) in which the site is located.

2. Determine the size of the drainage area from the best available map.

3. For hydrologic areas 4-11, determine the area of lakes in the
drainage basin above the site from the best available map.
Compute the percentage of lakes by dividing the lake area by the
total drainage area and multiplying by 100.

4. Determine the discharge of the mean annual flood frora the appro-
priate mean annual flood curve (figs. 3-5).

5. If the site is in hydrologic areas 4-11 and the area of lakes is 0.2
percent or greater, determine the flood reduction factor from
the flood reduction curve (fig. 6). Apply this factor to the mean
annual flood as determined in step 4.

6. From the appropriate composite frequency curve (fig. 2) determine
the ratio of the flood of the selected recurrence interval to the
mean annual flood.

7. Multiply the ratio obtained in step 6 by the mean annual flood
(step 4 or 5).

A complete flood-frequency curve up to 50-year recurrence interval
can be defined by repeating steps 6 and 7 for several selected recurrence
intervals.

ILLUSTRATIVE PROBLEM

A bridge is to be built across Big Fork River at the village of Big
Falls, Minn., that will pass a flood having a recurrence interval of 50
years. What discharge must the bridge be designed to pass?
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1. Big Fork River is not in the excepted category listed in the section
entitled “Special application’”” nor are peak flows materially
affected by regulation or diversion. Regional curves are applicable.

2. The site is in hydrologic area 4 and region C (pl. 1).

3. The drainage area measured from the best available map i~ 1,460
square miles.

4. The area of lakes in the drainage basin above the site is 77 square
miles, or 7% 440X 100=5.3 percent of the total drainage area.

5. The discharge of the mean annual flood for a drainage area of 1,460
square miles in hydrologic area 4 is 14,400 cfs (cubic feet per
second) (fig. 4). The flood-reduction factor for a drainage basin
having 5.3 percent of the area covered by lakes is 0.45 (fig. 6).
The discharge for the adjusted mean annual flood is 0.45X 14,400
=6,480 cfs.

6. The ratio of the 50-year flood to the mean annual flood is 2.47
(fig. 2).

7. The discharge of the 50-year flood is 6,480 2.47=16,000 c*s.

If the recurrence interval of a known flood is desired for the above
site, compute the ratio of the discharge of the flood to that of tke mean
annual flood (6,480 cfs) and, using the computed ratio as ordinate,
read the recurrence interval from the abscissa scale, figure 2, carve C.

8

Use region C curve for Mississippi River
main stem above Minnesota River
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FiGURE 4.—Variation of mean annual flood with drainage area in hydrologic
areas 4-7.

SPECIAL APPLICATION

Some of the large streams in the report area traverse more than one
hydrologic area or flood-frequency region. These streams integrate
flood-flow characteristics of each of the areas through which they flow
and have flood-frequency relations that are not compatible with those
of smaller tributary streams. Curves defined on the basis of flood-
frequency regions and hydrologic areas are not applicable to these
streams, and separate treatment is necessary. The streams fall into
two categories: those for which composite frequency curves (fig. 2) are
applicable, whereas mean annual flood curves (figs. 3-5) are not, and
those for which neither composite nor mean annual flood curves are
applicable.

Streams in the flrst category are Chippewa River, Rock River below
Yahara River, Iowa River above Cedar River, and Fox River below
Sugar Creek. Individual curves (fig. 7) showing the relation between
mean annual flood and drainage area were drawn for each of these
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Ficure 6.—Flood reduction curve.

streams. Flood magnitudes for sites lying within the stream reaches
described above can be determined as described under ‘“Regional
application,” except that values of the mean annual flood are taken
from figure 7. The flood reduction curve (fig. 6) should not be used to
adjust mean annual flood values.
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F1GURE 7.—Variation of mean annual flood with drainage area on main stems of
Chippewa River, Rock River below Yahara River, Iowa River above Cedar
River, and Fox River below Sugar Creek. Numbers refer to gaging stations in
table 1 and on plate 1.

Streams in the second category are Red River of the Nortl . Min-
nesota River below Chippewa River, Mississippi River below Min-
nesota River, Wisconsin River, and Kankakee and Illinois Rivers.
Families of curves (figs. 8-12) showing the relation of discherge for
selected flood frequencies to drainage area were drawn for each of
these streams. Flood magnitudes for selected flood frequencies at sites
on these streams can be taken directly from the appropriate curve by
first determining the drainage area for the site.

EFFECTS OF REGULATION AND DIVERSION

Peak-flow records used to regionalize flood-frequency r-lations
should ideally be unaffected by regulation or diversion, which cannot
be evaluated on a regional basis. A strict adherence to these criteria
would preclude the use of records for many streams; therefore, records
for streams whose peak flows are affected only to a minor degree
have been used in the analysis. Records for many other streams could
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stations in table 1 and on plate 1.
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Ficure 10.—Relation of discharge for selected flood frequencies to drainage area,
Mississippi River main stem below Minnesota River. Numbers refer to gaging
stations in table 1 and on plate 1.

not be used because of the large effect of regulation and diversion nor
could regional frequency curves be used to predict probable peak
flows on streams similarly affected without making allowances for
manmade changes. Regulation due to storage in natural lakes is not
subject to operational procedures of man and its effect on peak flow
has been evaluated and is expressed by a flood reduction curve (fig. 6).

Peak flows for most of the large streams listed in the section entitled
“Special application” are affected in varying degrees by manmade
changes. Unless the effect on peak flows changes materially after the
date of this analysis (1961), the curves of relation shown in figures
7-12 can be used in estimating peak flows for recurrence intervals up
to 50 years.
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Ficure 12.—Relation of discharge for selected flood frequencies to drainage area,
Kankakee and Illinois Rivers main stems. Numbers refer to g~ging stations in
table 1 and on plate 1.

DESCRIPTION OF THE AREA
RIVER BASINS

The area covered by this report includes that part of the Hudson
Bay drainage in the United States and the Mississippi River basin
above the Missouri River. Eastern tributaries of the Mi-sissippi River
between the Missouri and the Ohio Rivers are also inclded. Streams
in the Hudson Bay basin are the Saskatchewan River tributaries east
of the continental divide in northwestern Montana and the Red River
of the North and Lake of the Woods basins in northeastern South
Dakota, eastern and northern North Dskota, and northwestern
Minnesota. The Mississippi River in the report area drains parts of
South Dakota, Minnesota, Wisconsin, Iowa, Illinois, Indiana and
Missouri. Principal eastern tributaries of the Mississippi River are
the Wisconsin and the Illinois Rivers. Principal western tributaries are
the Minnesota, Iowa, and Des Moines Rivers.

TOPOGRAPHY

Except in Montana, the topography of the report area does not
vary greatly. Altitudes range from less than 400 feet alcng the Missis-
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sippi River in the vicinity of Alton, Ill., to about 2,000 feet in northern
North Dakota. Altitudes in the Montana part of the report area range
from about 4,000 feet along the Canadian border to about 10,000 feet in
Glacier National Park. Fenneman (1931) gives a detailed description
of the physiographic divisions of the basins.

The most unusual feature of the topography affecting peak flows
is the thousands of natural lakes located principally in Minnesota
and Wisconsin.

CLIMATE

Annual precipitation in the Montana part of Hudson Bay basin
ranges sharply from about 20 inches in the east to about 55 inches in
the west. For the remainder of the report area, annual precipitation
ranges from about 14 inches in northwestern North Dakota to about
44 inches in the vicinity of Alton, Ill. Precipitation ranges fairly uni-
formly, increasing in a northwest to southeast direction.

Most flood peaks in the report area are caused by snowmelt and
generally occur during the period April through June. In the southern
part of the area, floods are frequently the result of general rains or
intense thunderstorms over small areas. Some of the greatest, floods
have been caused by sharply rising temperatures and heavy rainfall
on snow and frozen ground. Such a situation caused the grest flood
of June 1964 in Montana and that of April 1965 in the upper Missis-
sippi River basin.

During the spring breakup, ice jams frequently result in peak
stages, with consequent flooding, at times when the discharge is not
particularly great.

FLOOD-FREQUENCY ANALYSIS
METHOD OF ANALYSIS

The method of analysis used in this report is explained in detail
in Water-Supply Paper 1543—-A (Dalrymple, 1960). Peak discharge
data collected at a point on a stream (a gaging station) are used to
define flood-frequency relations at the gaging station. The frevuency
relations defined at many gaging stations are then combined to define
regional frequency relations that can be applied to both gaged and
ungaged sites over a large area. Using peak-flow data collected at
gaging stations on many streams of various types and sizes of d-ainage
basins in the report area, two basic frequency relations were c'efined:
(1) a composite curve showing the relation between the magnitude
of floods of various recurrence intervals to that of the mean annual
flood, and (2) a curve showing the relation of the mean annual flood .
to the drainage area. A flood reduction curve, showing the relation -
between the percentage of area of lakes and a flood reduction factor,
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was defined for that part of the Upper Mississippi Rive~ basin where
many natural lakes are found.

FLOOD FREQUENCY AT A GAGING STATION
TYPES OF FLOOD SERIES

Peak-flow data can be analyzed as either an annual f'ood series or
a partial-duration flood series. In the annual flood series, only the
greatest flood occurring during each water year (Oct. 1 to Sept. 30)
is used. In the partial-duration series, all peaks above a selected base
are used. Although the annual flood series does not define relations
for floods occurring on the average of more than once a year and
does not take into consideration some large floods which are not the
highest for the year, it has the advantage of being a complete duration
series and is adaptable to mathematical analysis. The annual series
has been used in this report. A

Langbein (1949) has shown by statistical principles that the two
methods give practically the same results for recurrence intervals
greater than 10 years. The relation between recurrence interval as
computed for the two series is shown, in years, in the following table:

Annual flood Partial-duration Annual flood Partial-duration
series flood series seriee flood series
116 . 0.5 105 . 10
1.58 .. 1.0 20.5_ .. 20
200 ___. 1.45 50.5_ .. 50
254 ... 2.0 1006 . . _____ 100
5.52 . 5.0

The preceding table can be used to convert recurrence intervals
obtained from curves shown in this report to those for the partial-
duration series. There is a distinction in the meaning of ‘recurrence
interval” between the two series. In the annual flood series, the
recurrence interval is the average interval of time within which a
given flood will be equaled or exceeded once as an annual maximum.
In the partial-duration series, the recurrence interval is the average
" interval of time within which a given flood will be equaled or exceeded
once without regard to the water year or any other period of time.

FLOOD-FREQUENCY CURVES

A flood-frequency curve for a stream shows the relation between
the annual peak discharge and the recurrence interval. Any suitable
plotting paper can be used. A special form, based on the theory of
extreme values (Powell, 1943), was used in this analysic. Recurrence
interval is computed by the formula 7= (n+1);m, where T is the
recurrence interval in years, n is the number of years of record, and
m is the order number, beginning with the largest flood as number 1.
A frequency curve for Little Fork River at Little Fork, Minn., is
shown in figure 13.
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Fiaure 13.—Flood-frequency curve for Little Fork River at Little Forx, Minn.

Annual peak flows for the period 1929-61 (33 yr) were used in
defining the frequency curve. The greatest flood during this period
was 25,000 cfs. The recurrence interval was computed by substituting
the order number for this discharge in the formula given above as
T=%—34 years. The recurrence interval for each of the other
annual peaks was computed in the same manner and plotted against
the corresponding discharge. A smooth curve was fitted to the plotted
points by visual inspection.

From the definition of recurrence interval given above, it is apparent
that the probability of occurrence of a flood of a given magnitude
is the inverse of the recurrence interval. Thus a 20-year flood has a
5-percent chance of occurring in any year and a 100-year flcod has
a 1-percent chance of occurring in any year; however, this does not
imply that a 20-year flood will occur once every 20 years or that
a 100-year flood will occur once every 100 years. The relations be-
tween selected recurrence intervals and probability of occurrence
during selected time periods are shown below.

Probability of a flood of indicated recurrence intarval being
exceeded one or more times during indicated time period

Recurrence interval of flood (years) (years)
10 25 50 100
10 . 0. 65 0. 928 0. 9948 0. 9997
25 e .34 . 64 . 87 . 983
50 e .18 . 40 . 64 . 87

00 . . 10 .22 . 40 .63
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REGIONAL FLOOD FREQUENCY

Flood-frequency relations defined at individual gaging sites have
been combined to obtain two basic relations. First, the records were
combined on the basis of similarity of the slope of the individual
station frequency curves to give curves showing the relation of floods
of any frequency to an index flood (the mean annual flood; . Second, the
mean annual flood was related to significant basin characteristics.

MEAN ANNUAL FLOOD

The mean annual flood has been used as a basis for determining the
magnitude and frequency of floods in this report. By cofinition, the
mean annual flood is a flood having a recurrence interval of 2.33 years
in the annual flood series. According to the theory of extreme values,
the arithmetic means of all annual floods has a value cor-esponding to
the flood of 2.33-year recurrence interval. Several advantages of using
the mean annual flood as an index are as follows: It is not seriously
affected by floods of extreme magnitude, it is largely determined from
floods of average magnitude, and it can be defined from a shorter
period of record than can floods having a longer recurrence interval.

The index flood for each of 383 gaging stations having 10 or more
years of record not materially affected by manmade changes was used
in the analysis. These data were graphically correlated w'th contribut-
ing drainage basin size as an independent variable. It was found that the
correlation was improved considerably by using the area of lakes as a
second variable. On the basis of these correlations, 11 hydrologic areas
were defined. These areas are outlined on plate 1 and curves of relation
are shown in figures 3-5. A flood reduction curve was defined and used
to adjust mean annual flood values for hydrologic aress 4-11. The
flood reduction curve is shown in figure 6.

COMPOSITE FREQUENCY CURVES

Using the slope of the individual frequency curves as a guide, the
report area was divided into four homogeneous regions. The four
regions (A-D) are outlined on plate 1 and curves of relation are shown
in figure 2. Before combining a group of stations into a region, a homo-
geneity test was made to determine if the slope of the frequency curves
differed more than might be expected in random sampling. The com-
posite frequency curves in figure 2 show the relation of f2od peaks to
the mean annual flood in each of the four regions. These curves were
derived by first computing ratios of floods having recurrence intervals
of 1.1, 1.5, 5, 10, 20, and 50 years to the mean annual flood and then
computing the median ratio for eachrecurrenceinterval for eachregion.
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SUMMARY

Curves presented in this report can be used to estimate the magni-
tude of floods having recurrence intervals between 1.1 and 5C years
for gaged or ungaged streams in the Hudson Bay and Upper Mississippi
River basins in the United States. Flood-frequency relations shown are
‘based on records for virtually natural conditions and are not appli-
cable to streams whose peaks are materially affected by diversion or
regulation by man. The composite frequency curves (fig. 2) should not
be extrapolated to recurrence intervals greater than 50 years nor should
mean annual flood curves (figs. 3-5) be extended below or above ranges
in drainage basin size indicated.

Drainage basin size has been used as an independent varieble in
hydrologic areas 1-3. Both basin size and area of lakes have been used
as independent variables in hydrologic areas 4-11. Effects of other
variables are indirectly recognized by division of the report area into
flood-frequency regions and hydrologic areas.

Flood-frequency relations for some of the large streams that do not
conform to the regional analysis are defined by individual curves shown
in figures 7-12.

FLOOD RECORDS AT GAGING STATIONS AND
MISCELLANEOUS SITES

A summary of maximum known stages and discharges for the 713
gaging stations for which records are included in this report are
contained in table 1. Table 2 contains similar data for outstanding
floods at miscellaneous sites and at gaging stations having less than
5 years peakflow record through 1961. The data are listed in the
downstream order currently being used by the U.S. Geological {turvey.
The station numbers shown in table 1 are permanent referencs num-
bers used in Geological Survey water-supply papers since 19£8. The
station number and location of stations included in table 1 are
shown on plate 1. Because all stations are in Part 5, the prefix denoting
the “Part’” has been omitted. Sites for data listed in table 2 have been
numbered consecutively beginning with number 1 as the most up-
stream site. The period of known floods is the period, in water years,
during which the listed peak is believed to be the maximum and does
not necessarily indicate that all the annual floods are known for the
period.

Following the tables of maximum known floods is a compiletion of
flood peaks for the 713 gaging stations given in table 1. A brief descrip-
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tion of each gaging station is given and is accompanied by a tabulation
of peaks. Both peak stages and discharges are usually given, but in
some places only peak stage or discharge is given. Frequently the peak
stage for the year is caused by backwater from ice and occurs on a
different day than the peak discharge. For such events, both peak
stage and discharge are given with date of corresponding occurrence.
For gaging stations where the relation between stage and discharge is
materially affected by ice cover or ice jams, the amourt of ice effect
is also given.

Peak discharges, unless otherwise noted, are instantaneous peaks
expressed in cubic feet per second. The peaks are arranged by the
water year which begins October 1 and ends September 30 and is
identified by the year in which it ends; thus, a peak occurring in
October, November, or December 1949 would be given in the 1950
water year. Peaks are given for period of record through 1961.

Underlines in the tables of peak stages and discharges have the
following significance:

1. Line in “Water year” column means a discontinuous record.

2. Line beginning at “Date’” column and continuing through ‘Dis-
charge” column means a change in site and datum.

3. Line in “Date” and “Discharge’” column means a change in site
only.

4. Line in ““Gage height” column means a change in datum.

5. No underlines are used for changes in site or datum if records have
been adjusted to present conditions.

Gaging-station records of less than 5 years in length, records on
irrigation or diversion ditches, and records for gaging stations just
downstream from major reservoirs that are completely regulated are
not included in this report.
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SASKATCHEWAN RIVER BASIN 59

100. Belly River at international boundary
(International gaging station)

Location.--Lat 48°59'50", long 113°40'50", in NWi sec.2, T.37 N., R.16 W.
unsurveyed), on right bank 200 ft upstream from international boundary,
11 mlles southeast of Waterton Park, Alberta, and 15 miles northwest of
Babb, Mont.

Drainage area.--74.8 sq mi. Area of lakes and ponds, 2.09 sq ml. Glacler
area, about 0.5 sqg mi.

Gage.--Recording. Altitude of gage is 4,500 £t (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 1,600
cfs and extended above.

Bankfull stage.--Not subject to overflow.

Remarks.--This is one of a number of stations that are maintained jointly by
the United States and Canada. Only annual peaks are shown.

Peak stages and discharges

Water Gage [ pygcharge Water Gage Dischar
ge
year Date ?gig:g (efs) year Date ?g:gg; (efs
1948 June 17, 1948 5.52 1,810 1956 May 22, 1956 5.60 1,740
1949 | May 28) 1949 4.22 972 || 1957 |May e, 1957 1.90 1,320
1950 June 23, 1950 5.57 1,770 1958 June 10, 1958 4,77 1,240
1959 June 6, 1959 5.31 1,570
1951 | June 24, 1951 5.28 1,570 | 1960 | June 4, 1980 1.50 1,270
1952 Oct. 3, 1951 3.92 751
1953 June 4, 1953 6.66 2,450 1961 May 28, 1961 5.42 1,630
1954 | May =20, 1954 5.56 1)720
1955 June 25, 1955 5.26 1,540

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

Location.--Lat 48°59'20", long 113°45'50", in S3 sec.2, T.37 N., R.17 W.
unsurveyed), on left bank three-quarters of a mile south of international
boundary, 5z miles upstream from mouth, 8 miles southeast of Waterton Park,
Alberta, and 175 miles northwest of Babb, Mont.

Drainage area.--10.1 sq mi. Area of lakes and ponds, 0.08 sq mi. Glacier area
0.17 sq mi. ’

Gage.--Recording. Altitude of gage is 5,100 £t (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 220 cfs
and extended above by logarithmic plotting.

Bankfull stage.--Not subJect to overflow.

Remarks.--This is one of a number of statlons that are maintained jointly by
the United States and Canada. Base for partial-duration series, 100 cfs.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?gég?g (efs) year Date ?giggg (efs)

1948 Oct. 19, 1947 3.73 262 1951 May 24, 1951 3.57 201

May 22, 1948 4,06 342 June 15, 1951 3.71 228

June 4, 1948 3.87 295 June 24, 1951 3.37 165

June 16, 1948 4.23 356 June 11, 1951 3.52 192

July 20, 1948 3.00 114 Aug. 30, 1951 2.96 110
July 29, 1948 3.46 201

1952 Oct., 1, 1951 3.00 117

19439 May 17, 1949 3.06 121 May 20, 1952 2.95 110

May 22, 1949 2.96 106 June 6, 1952 2.96 111

May 28, 1949 3.22 146 June 12, 1952 3.17 141

June 30, 1952 2.95 110

1950 May 14, 1950 2.96 108 Aug. 10, 1952 3.08 128
May 28, 1950 3.06 119

June 21, 1950 3.84 254 1953 May 19, 1953 2.99 111

June 30, 1950 3.57 201 June 3, 1953 4.52 416

June 13, 1952 4.14 319

1951 May 12, 1951 3.29 152 July 14, 1953 3.52 180
May 18, 1951 3,28 151
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Peak stages and discharges of North Fork Belly River at international boundary--Continued

Gage Gage
Water Discharge Water Discharge
year Date ??isgg (efs) year Date ?g:izg (efs)
1954 May 19, 1954 3.73 230 1955 May 20, 1955 3.09 132
June S5, 1954 3.14 131 June 13, 1955 3.55 209
June 13, 1954 3.28 151 June 25, 1955 3.86 271
June 23, 1954 3.58 201 July 12, 1955 3.37 155
July S5, 1954 3.58 201
Aug, 27, 1954 2.97 107

110. Belly River near Mountain View, Alberta
(International gaging station)

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

Drainage area.--121 sq mi. Area of lakes and ponds, 2.28 sq ml. Glacler area,
about 0.5 sq mi.

Gage.--Nonrecording prior to Apr. 6, 1949; recording thereafter. Datum of gage
1s 4,344.90 £t above mean sea level (Irrigation Surveys datum).

Stage-discharge relation.--Defined by current-meter measurements below 2,500
cfs and extended to 4,500 cfs on basis of slope-area measurement.

Bankfull stage.--11 ft.

Remarks.~--Peaks listed are natural flow of stream. Recorded peaks are adjusted
for diversion in Mountain View Irrigation District Canal since 1935. Gage
heights are not listed after 1934 if flow in the canal exceeded 3 percent of
the combined discharge. Records prior to Oct. 1, 1948, furnished by Water
Resources Branch, Department of Northern Affalrs and National Resources,
Canada. Station has been maintained jointly by the United States and Canada
since that time. Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ??:E?g (cfs) year Dete ?giggg (cfs)
1908 June 1908 1z.1 - 1936 May 15, 1936 - 1,340

1937 June 13, 1937 6.22 4,010
1912 May 17, 1912 3,45 1,030 1938 May 26, 1938 4,53 2,070
1913 May 29, 1913 4,69 2,070 1939 May 30, 1939 - 1,050
1914 June 13, 1914 3.89 1,370 1940 May 12, 1940 - 1,130
1915 June 3, 1915 3.92 1,372

1941 June 29, 1941 3.32 942
1916 June 21, 1916 5.23 2,729 1942 June 6, 1942 5.03 2,510
1917 June 11, 1917 - a3,100 1943 June 18, 1943 4.40 1,820
1918 June 12, 1918 4.27 1,643 1944 June 27, 1944 4.43 1,060
1919 May 29, 1919 4.38 1,934 1945 June 4, 1945 4.10 1,700
1920 June 16, 1920 4.37 1,925

1946 May 28, 1946 4.02 1,580
1921 June 8, 1921 4.23 1,730 1947 May 3, 1947 3.89 1,430
1922 June 6, 1922 4.50 2,040 1948 June 17, 1948 5.68 3,260
1923 June 2, 1923 4,69 2,230 1949 May 28, 1949 3.81 1,330
1924 June 16, 1924 3.93 1,500 1950 June 22, 1950 4.67 2,240
1925 May 23, 1925 4,40 2,030

1951 June 24, 1951 5.33 3,030
1926 Apr,18, May 1, 2,95 644 1952 June 12, 1952 - 1,080

1926 1953 June 4, 1953 6.64 4,500

1927 June 11, 1927 5.13 2,670 1954 May 20, 1954 4,82 2,470
1928 May 25, 1928 4.49 2,040 1955 June 25, 1955 4.53 2,150
1929 June 3, 1929 3.82 1,400
1930 May 22, 1930 3.81 1,360 1956 May 22, 1956 4.58 2,180

1957 May 14, 1957 - 2,090
1931 May 16, 1931 3.75 1,300 1958 June 10, 1958 - 2,000
1932 May 22, 1932 4.16 1,800 1959 June 6, 1959 4.44 1,960
1933 June 17, 1933 4.27 1,920 1960 June 4, 1960 3.99 1,550
1934 June 7, 1934 5,30 2,900
1935 May 24, 1935 4,03 1,640 1961 May 27, 1961 4.40 1,960

a Estimated.
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115. Waterton River near international boundary
(International gaging station

61

Location.--Lat 48°57'20", long 113°54'00", in NWi sec.23, T.37 N., R.18 W.
unsurveyed), on right bank 100 ft downstream from Olson Creek, 3 miles south
of international boundary, and 7 miles south of Waterton Park, Alberta.

Drainage area.--61.0 sq mi.

__"TTli————_

about 0.5 sq mi.

Gage.--Recording.

Area of lakes and ponds, 0.54 sq mi.

Altitude of gage is 4,200 ft (from topographic map).

Glacier area,

Stage-discharge relation.--Defined by current-meter measurements below 1,900

cfs and extended above.

Bankfull stage.--Not subject to overflow.

Remarks.--This is one of a number of stations that are maintained jointly by

the United States and Canada.

Peak stages and discharges

Base for partial-duration series, 1,100 cfs.

Gage Gage
Water Discharge Water Discharge
year Date ??ég:g (efs) year Date ?gégtg (efs)
1948 Oct. 19, 1947 5.34 1,650 1954 June 23, 1954 5.68 1,970
May 23, 1948 6.30 2,510 July 2, 1954 5.47 1,790
May 27, 1948 6.05 2,280 July 6, 1954 6.25 2,460
June 3, 1948 5.81 2,070
June 9, 1948 6.06 2,290 1955 June 14, 1955 5.78 2,050
June 17, 1948 4,96 1,350 June 23, 1955 6.02 2,260
July 12, 1955 4,82 1,270
1949 May 15, 1949 5.27 1,600
May 28, 1949 5.61 1,890 1956 May 21, 1956 5.98 2,220
June 7, 1949 5.23 1,560 June 2, 1956 6.13 2,360
June 11, 1949 5.09 1,450 June 11, 1956 5.68 1,970
June 20, 1956 5.01 1,430
1950 May 28, 1950 5.07 1,360 June 29, 1956 4.60 1,130
June 6, 1950 5.78 2,050
June 13, 1950 5.62 1,920 1857 May 8, 1957 5.46 1,780
June 22, 1950 6.36 2,560 May 14, 1957 4,99 1,400
July 1, 1950 5.97 2,210 May 21, 1957 5.21 1,580
June 4, 1957 5.57 1,870
1951 May 12, 1951 5.13 1,510 June 9, 1957 5.23 1,580
May 18, 1951 4.93 1,350 June 12, 1957 4.86 1,300
May 24, 1951 5.60 1,900
June 16, 1951 5.94 2,180 1958 May 24, 1958 5.54 1,850
June 24, 1951 5.74 2,020 June 10, 1958 5.53 1,840
July 6, 1951 5.24 1,600
July 15, 1951 4.84 1,280 1959 June 6, 1959 6,17 2,390
June 15, 1959 5.91 2,160
1952 Oct. 2, 1981 4,90 1,330 June 22, 1959 5.78 2,050
Apr, 28, 1952 4.73 1,200 July 3, 1959 4.89 1,320
May 20, 1952 4.98 1,390
May 25, 1952 4.76 1,220 1960 Oct. 25, 1959 4.64 1,140
June 6, 1952 5.14 1,520 June 1, 1960 5.14 1,520
June 4, 1960 5.71 1,990
1953 June 4, 1953 6.29 2,500 June 7, 1960 4.98 1,390
June 8, 1953 5.57 1,870 June 14, 1960 5.09 1,480
June 13, 1953 6.31 2,520 June 17, 1960 5.74 2,020
July 1, 1953 4.70 1,180 June 26, 1960 4.75 1,220
July 14, 1953 5.20 1,570
. 1961 May 27, 1961 6.31 2,520
1954 May 20, 1954 6.51 2,710 June 6, 1961 6.06 2,290
June 5, 1954 4.81 1,260 June 18, 1961 5.68 1,970
June 14, 1954 5.18 1,550

280-255 O - 68 -6
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120. Street Creek at international boundary
{International gaging station)

Location.--Lat 48°591'20", long 113°52'40", in NE{ sec.l1l, T.37 N., R.18 W.
unsurveyed), on left bank half a mile upstream from mouth, t}ree-quarters
of a mile south of international boundary, and 5 miles south of Waterton
Park, Alberta.

Drainage area.--6.0 sq mi, approximately. Area of lakes and ponds, 0.02 sq mi.

Gage .--Recording. Altitude of gage is 4,400 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 140 cfs
and extended To 437 cfs on basis of slope-area measurement.

Bankfull stage.--Not subject to overflow.

Remarks.--This is one of a number of stations that are maintained¢ Jointly by
the United States and Canada. Base for partial-duration series, 80 cfs.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?§é§2§ (cfs) year Date ?§é§¥§ (cfs)
1948 Oct. 19, 1947 2.63 142 1951 June 26, 1951 2.38 112
May 23, 1948 - alzs July 1, 1951 2.39 113
June 15, 1948 2.50 113
July 29, 1948 2.42 98 1952 Oct., 1, 1951 - a80
May 20, 1952 - a80
1949 May 12, 1949 2,33 88
May 16, 1949 2.33 84 1953 May 6, 1953 2.21 86
May 27, 1949 2.40 94 May 19, 1953 2.17 82
May 26, 1953 2.25 90
1950 May 14, 1950 2.39 9z June 3, 1953 4.5 437
May 27, 1950 2.33 100
June 4, 1950 2,55 132 1954 May 19, 1954 3.0 187
June 13, 1950 - alsO June 5, 1954 2,35 81
June 21, 1950 3.7 310 June 23, 1954 2.49 87
July 1, 1950 - alo7 July 5, 1954 2.50 81
1951 May 12, 1951 - a8s 1955 May 19, 1955 2.41 86
May 18, 1951 2.35 106 June 13, 1955 2.45 97
May 22, 1951 2.37 110 June 24, 1955 3.0 180
June 15, 1951 2.46 98

a Dally mean discharge.

125, Boundary Creek at international boundary
(International gaging station)

Location.--Lat 48°59150", long 113°54'20", in NEL 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. Area of lakes and ponds, 0.49 sq mi. Glacier area,
abou .1 sq mi.

Gage.--Recording. Altitude of gage is 4,300 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 480 cfs
and extended above by logarithmic plotting.

Bankfull stage.--Not subject to overflow.

Remarks.--This is one of a number of gaging stations that are mainftained Jointly
by the United States and Canada. Base for partial-duration series, 270 cfs.

Peak stages and discharges

Gage Gage
Water Discharge Water Digcharge
year Date ?géggg (cfs) year Date ?gég:g (cfs)
1948 Oct. 19, 1947 - a500 1949 May 28, 1949 4,25 396
May 22, 1948 4,60 504
1950 | May 27, 1950 4.12 309
1949 May 11, 1949 3.85 282 June 5, 1950 4,48 407
May 17, 1949 3.98 317 June 12, 1950 4.26 350

a About.
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Peak stages and discharges of Boundary Creek at international boundary--Continued

Gage Gage
Water Discharge Water Discharge
year Date ?:tgzg (efs) year Date ?;:g:g (cfs)
1850 June 21, 1950 5.34 172 1955 June 14, 1955 4.53 496
July 1, 1950 4.63 511 June 23, 1955 4.58 542
1951 May 11, 1951 4.42 470 1956 May 21, 1956 4.57 586
May 23, 1851 4.43 475 June 1, 1956 4.51 560
June 15, 1951 4,78 635 June 11, 1956 4.22 433
June 24, 1951 4.60 526 June 20, 1856 3.96 336
July 5, 1851 4.25 360
1957 May 7, 1957 4.35 470
1952 Qet. 1, 18951 4.15 366 May 14, 1957 4,40 474
Apr. 28, 1852 3.96 309 May 20, 1957 4.32 442
May 15, 1852 4.10 351 June 6, 1957 4.35 454
May 20, 1952 413 360
June 5, 1852 3.98 315 1958 May 12, 1958 4.2 395
May 24, 1958 4.29 430
1953 May 8, 19853 3.93 290 June 4, 1858 4.05 342
May 20, 1853 4,01 318 June 9, 1958 4.20 395
May 26, 1953 4.16 374
June 4, 1953 5.24 904 1859 June 6, 1959 4.74 625
June 8, 1953 4.42 479 June 14, 1959 4.52 526
June 13, 1853 4,78 645 July 2, 1959 3.82 273
July 1, 1953 £.03 346
July 13, 1953 4.03 363 1960 Oct. 25, 1959 3.95 311
June 3, 1960 4.43 488
1954 May 19, 1854 4.50 555 June 16, 1960 4.22 403
June 5, 1954 3.98 343
June 14, 1954 4,11 389 1961 May 27, 1961 4.50 517
June 22, 1954 4.33 478 June 5, 1961 4.43 524
July 2, 1954 4.12 393
July 5, 1954 4.20 425

130. 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., fourtr meridian,
in Alberta, on right bank 300 ft downstream from highway bridge, a quarter of
a mile upstream from Crooked Creek, and 5 miles northeast of Watertcn Park.

Drainage area.--238 sq mi. Area of lakes and ponds, 8.26 sq mi. Glacler area,
about 0.6 sq mi.

Gage.--Nonrecording prior to Mar. 18, 1949; recording thereafter. Pricr to
eb. 7, 1917, at various sites and datums within 200 ft of present rite.
Feb. 7, 1917, to Aug. 26, 1933, and Mar. 19, 1948, to Mar, 18, 1949, on down-
stream side of bridge 200 ft upstream, at present datum. Datum of gage 1is
4,154.19 ft above mean sea level (Irrigation Surveys datum).

Stage-discharge relation.--Defined by current-meter measurements below 7,000 cfs
and extended above by logarithmic plotting.

Bankfull stage.--Not subject to overflow.

Remarks.--Records prior to Oct. 1, 1948, furnished by Water Resources Pranch,
Department of Northern Affairs and National Resources, Canada. Station has
been maintained jointly by the United States and Canada since that time.
Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?g:g:g (cfs) year Date ?gigtg (cfs)
1908 June 6, 1908 9.5 24,000 1920 June 17, 1920 4.65 4,575
1909 June 3,21,1809 5.6 6,414
1910 June 1, 1810 4.5 2,925 1921 May 28,June 8, 4.67 4,688
1921

1911 June 15, 1911 4.89 4,102 1922 June 5, 1922 4.80 5,090
1912 May 18, 1912 4.47 2,535 1923 June 2, 1923 4.96 5,480
1913 May 29, 1913 5.45 5,185 1924 June 14, 1924 4.47 4,270
1914 June 4, 1914 4.64 2,908 1925 | May 23, 1925 4.54 4,020
1815 June 6, 1915 4.44 2,142

1926 May 2, 1926 3.39 1,710
1916 June 19, 1916 6.10 7,260 1927 June 10, 1927 5.14 5,820
1917 May 26, 1917 4.75 4,585 1928 May 26, 1928 4.69 4,640
1818 June 13, 1918 4.70 4,480 1929 May 25, 1929 4.43 4,050
1919 May 24, 1919 4.45 4,075 1930 May 22, 1930 3.89 2,820
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Peak stages and discharges of Waterton River near Waterton Park, Alberta--Continued

Water 9a8e | pischarge || Water Cage Discharge
year Date ??;ggg (cfs) year Date ?gig?g (cfs)
1933 | June 17, 1933 5.06 5,510 1955 June 25, 1955 4,04 4,500
1948 June 18, 1948 5.23 6,050 1956 May 22, 1956 4,18 4,890
1949 May 17, 1949 3.59 4320 1957 May 15, 1957 4.01 3,990
1950 | June 22, 1950 1.28 5,220 || 1958 | May 25, 1958 3.90 3,790
1959 June 6, 1959 4,29 4,970
1951 June 16, 1951 3.94 4,380 1960 June 4, 1960 3.83 3,910
1952 | May 21, 1952 3.28 2,580
1953 June 4, 1953 5.08 7,570 1961 May 27, 1961 4.37 5,300
1954 May 21, 1954 4.32 5,310

137. St. Mary River above Swiftcurrent Creek near Babb, Mont.
(Published as "near St. Mary" 1902-4, and as "near Babb" 1905-15)

Location.--Lat 48°51' 00", long 113°24!'50", in NEi sec.27, T.36 N., R.14 W.,
half a mile downstream from Lower St. Mary Lake, 1 mile southeast of Babb,
and 2 miles upstream from Swiftcurrent Creek.

Drainage area.--177 sq mi. Area of lakes and ponds, 11.1 sq ml. Glacier area,
about 0.9 sq mi.

Gage .--Nonrecording. Altitude of gage is 4,460 ft (from topograpvic map).

Stage-discharge relation.--Defined by current-meter measurements below 3,700
cfs and extended above.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?gig?? (cfs) year Date ?gtg:g (efs)
1902 July 5, 1902 6.60 4,360 1908 June 5, 1908 9.4 7,980
1903 June 19, 1903 6.00 3,640 1909 June 21, 1909 5.8 3,900
1904 June 21, 1904 4.90 2,300 1910 June 3, 1910 3.95 1,710
1905 June 6-10,17, 4.5 1,890
1905 1911 June 16, 1911 4.9 2,460
1912 May 21-23,1912 4.0 1,680
1906 June 16, 1906 4.3 1,720 1913 June 5, 1913 6.0 3,580
1907 June 29-Julyl, 5.6 2,980 1914 June 6, 1914 4.1 1,760
1907 1915 July 3, 1915 3.5 1,330

140. Grinnell Creek near Many Glacler, Mont.

Location.--Lat 48°46120", long 113°41'50", in SEL sec.2l, T.35 N., R.16 W.
{unsurveyed) on right bank 500 ft upstream from trail crossing, 1,000 ft
downstream from Grinnell Lake, a quarter of a mile upstream from mouth,
3 miles southwest of Many Glacier, and 131 miles southwest of Babb.

Drainage area.--3.47 sq mi. Area of lakes and ponds, 0.12 sq ml. Glacier area,
about 0.3 sq mi.

Gage.--Recording. Altitude of gage is 5,000 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 120 cfs
‘and extended above by logarithmic plotting.

Bankfull stage.--Not subject to overflow.

Remarks.--Base for partial-duration series, 100 efs.

Peak stages and discharges

Water Gage Discharge Water hﬂasﬁ Discharge
year e Ry | (o) | veer e | RES | Gere)
1950 June 5, 1950 2.52 113 1951 July 6, 1951 2.52 119
June 15, 1950 2.61 123
June 22, 1950 3.45 242 1952 Oct. 1, 1951 2.73 138
July 1, 1950 2.74 139
1953 June 4, 1953 2.54 109
1951 June 15, 1951 2.83 155 June 8, 1953 2.66 124
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Peak stages and discharges of Grinnell Creek near Many Glacler, Mont.--Continued

Gage Gage "
Water Discharge Water Dlscharge
year Date ?:éﬁg (cfs) year Date ?;ég?)’ (cfs)

1953 June 13, 1953 3.16 196 1957 May 8, 1957 2.44 107
July 15, 1953 2.77 148 May 20, 1957 2.47 111
. June 6, 1957 2.46 110

1954 May 20, 1954 2,64 131
June 13, 1954 2,51 115 1988 May 26, 1958 2.63 130

June 23, 1954 2.62 128
July 8, 1954 2.73 142 1959 June 5, 1959 2.70 138
July 18, 1954 2.56 121 June 15, 1959 2.58 124
Sept. 6, 1959 2.63 130

1955 June 18, 1955 2.61 127
June 25, 1955 3.02 179 1960 June 4, 1960 2.63 130
July 13, 1955 2.68 136 June 16, 1960 3.13 194
1956 Oct. 10, 1955 - al3s 1961 May 27, 1961 2.68 134
May 21, 1956 2.62 123 June 5, 1961 2.92 164
June 2, 1956 2.87 154 June 16, 1961 2.82 153

June 11, 1856 2.46 106

June 17, 1956 2.45 104

a Daily mean discharge.

145. Swiftcurrent Creek at Many Glacier, Mont.
(International gaging station)

Location.--Lat 48°48'10", long 113°39'20", in SEi sec.ll, T.35 N., R.16 W.
unsurveyed), on right bank 100 ft upstream from outlet of Swiftcurrent Lake
at Many Glacier, Glacler National Park, and 11 miles southwest of Balh.

Drainage area.--31.4 sq mi, Area of lakes and ponds, 0.95 sq ml. Glacier area,
about 0.6 sq mi.

Gage.--Nonrecording prior to June 16, 1918; recording thereafter. Altitude of
gage 1s 4,860 £t (from topographic map).

Stage-dischar%e relation.--Defined by current-meter measurements below 1,400
cfs and extended above.

Remarks.-~Station maintained jointly by the United States and Canada since
Oct. 1, 1920. Base for partial-duration series, 680 cfs. Only annual peaks
are shown prior to June 16, 1918.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?g:g:g (efs) year Date ?giggg (cfs)
1913 May 28, 1913 4.25 1,150 1925 June 22, 1925 4.27 869
1914 June 4, 1914 3.40 6380
1915 May 8, 1915 3.1 600 1926 May 5, 1926 3.41 491
1916 June 17, 1916 4,75 1,550 1927 May 17, 1927 4.55 932
1917 June 9, 1917 4.20 1,220 June 8, 1927 4.91 1,100
June 15, 1927 4.68 982
1918 June 10, 1918 4.30 1,280 June 24, 1927 4.70 990
1919 May 23, 1919 3.88 1,030 1928 May 13, 1928 4.07 797
May 28, 1919 4,00 1,100 May 23, 1928 4.92 1,120
July 1, 1928 4.08 767
1920 June 8, 1920 3.72 932
June 16, 1920 3.86 1,020 1929 May 24, 1929 4.24 884
July 2, 1920 3.47 784 June 2, 1929 3.95 792
1921 May 26, 1921 3.97 1,lo0 1930 May 20, 1930 4.44 885
June 7, 1921 3.92 1,070
June 23, 1921 3.47 778 1931 May 17, 1931 4.61 1,110
1922 May 20, 1922 3.54 868 1932 May 14, 1932 4.28 938
June 6, 1922 3.30 700 May 22, 1932 5.05 1,360
June 14, 1922 3.42 772 June 2, 1932 3.96 796
June 15, 1932 4.01 799
1923 May 26, 1923 4.10 728
June 1, 1923 4,38 815 1933 May 31, 1933 4,75 1,210
June 11, 1923 4.30 790 June s 1933 4,92 1,310
June 17, 1933 5.00 1,360
1924 May 16, 1924 4.00 a?7l
1934 Oct. 29, 1933 4.37 1,010
1925 May 22, 1925 4.76 1,040 Apr. 28, 1934 3.85 734

a Backwater from bridge at lake outlet.
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Peak stages and discharges of Swiftcurrent Creek at Many Glacier, Mont.--Continued

Gage Gage
Water Discharge Water Discharge
TSy | (ere) | ear el | (e
1934 May 5, 1934 4.53 1,090 1950 May 28, 1950 3.93 732
May 8, 1934 4.30 969 June 6, 1950 4,53 994
May 16, 1934 4.17 902 June 14, 1950 4.22 857
May 28, 1934 3.93 182 June 22, 1950 5.01 1,210
June 7, 1934 4.87 1,280 July 1, 1950 4.29 888
1935 May 23, 1935 4.49 1,070 1951 May 12, 1951 3.97 736
June 1, 1935 3.80 719 May 18, 1951 3.88 696
May 24, 1951 4.31 888
1936 May 5, 1936 3.96 796 June 16, 1951 4.57 1,010
May 16, 1936 4.43 1,040 June 24, 1951 4.27 870
June 1, 1936 4.26 948 Sept.26, 1951 3.91 709
1937 May 27, 1937 3.80 719 1952 Oct. 2, 1951 4.14 811
June 3, 1937 3.77 705
June 13, 1937 a8.89 2,250 1953 May 20, 1853 3.95 738
June, 22, 1937 3.98 806 June 4, 1953 4,89 1,160
June 8, 1953 4,30 895
1938 Apr. 18, 1938 4.23 928 June 13, 1953 5.2¢ 1,320
y 27, 1938 4,61 1,130 July 15, 1953 3.78 685
June 5, 1938 4.02 819 °
June 17, 1938 3.85 735 1954 May 20, 1954 5.25 1,280
June 14, 1954 3.99 741
1939 Apr. 30, 1939 3.88 695 June 23, 1954 4,38 901
May 30, 1939 4.76 1,060 July 6, 1954 4,20 826
1940 May 12, 1940 3.88 695 1955 June 14, 1955 4,10 793
June 25, 1955 4,51 955
1941 | May 18, 1941 3.37 500
1956 Oct. 10, 1955 4.19 822
1942 June 6, 1942 4,65 1,040 May 21, 1956 4,84 1,100
June 2, 1956 4,39 905
1943 May 23, 1943 4.19 862 June 11, 1956 3.90 706
May 28, 1943 4.10 816
June 18, 1943 5.46 1,630 1957 May 8, 1957 4,11 821
May 20, 1957 4.10 805
1944 May 17, 1944 3.38 506 June 7, 1957 4.12 801
1945 June 1, 1945 4,31 845 1958 May 10, 1958 4,25 834
June 22, 1945 4,31 845 May 26, 1958 3.99 741
1946 May 18, 1946 3.95 695 1959 June 6, 1959 4.62 1,010
May 29, 1946 4,20 798 June 15, 1959 4,29 822
June 5, 1946 4.08 748 June 21, 1959 4.17 765
Sept. 8, 1959 3.88 701
1947 May 3, 1947 3.78 683
May 9, 1947 3.84 708 1960 May 13, 1960 4.40 209
June 4, 1960 4.39 909
1948 Oct. 19, 1947 4.80 1,140 June 17, 1960 4.53 968
May 23, 1948 4.80 1,140
June 4, 1948 5.02 1,250 1961 May 27, 1961 4.62 1,010
June 17, 1948 4,39 948 June 7, 1961 4.43 926
June 17, 1961 3.98 737
1949 May 15, 1949 3.87 692
May @8, 1949 4.02 758

a Backwater from bridge at lake outlet.

Location.--Lat 48°47'30", long 113°37140",
T.35 N., R.15 W. (unsurveyed), half a mile upstream

150. Canyon Creek near Many Glacler, Mont.

(International gaging station)

southeast of Many Glacier.

Drainage area.--7.2 sq mi.

about O

.1 sq mi.

Gage .--Recording.

Area of lakes and ponds, 0.06 sq ml.

Altitude of gage is 4,900 ft (from topographic map).

near center of west line of §ec.18,
from mouth and 15 miles

Glacler area,

Stage-discharge relation.--Defined by current-meter measurements below 220 cfs

and extended above by logarithmic plotting.
Bankfull stage.--Not subject to overflow.

Remarks.--Station maintained jointly by the United States and Canada since

Oct. 1, 1920.

Only annual peaks are shown.
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Gage Qage Discharge
Water Discharge Water Date height sc 4
year Date ?;;Egg (efs) year (fegt) (efs)
1918 - - (a) 1928 - - (a)
1919 May 28, 1919 2.00 181 1929 May 24, 1929 2,38 340
1920 - - (a) 1930 May 21, 1930 1.92 171
1921 May 26, 1921 2,00 166 1931 May 17, 1931 1.84 124
1922 May 19, 1922 b3.34 287 1932 - - fa;
1923 June 1, 1923 2,33 315 1933 - - a
1924 June 15, 1924 1.97 172 1934 June 8, 1334 2.95 720
1925 June 21, 1925 1.86 136 1935 - - (a)
1926 Sept. 1, 1928 1.40 62 1936 June 1, 1936 1.75 109
1927 June 9, 1927 2.17 262 1937 - - (a)

a Annual peak occurred outside period of seasonal record.
b Occurred on May 16; backwater from debris.

Gage . --Nonrecording prior to May 18, 1924.

160. 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

eIt bank 1,000 ft downstream from outlet of Lake Sherburne Dam at Sherburne
and 4% miles southwest of Babb.

Drainage area.--64.3 sq mi.

sites within 1,000 ft of

1920.

Reclamation bench mark).

Recording thereafter.

At two

present slite at different datums prior to Aug. 10,

Datum of gage 1s 4,720.81 ft above mean sea level (Bureau of

Stage-discharge relation.--Defined by current-meter measurements below 1,200

c{s at sites used prior to Aug. 10, 1920, and below 2,200 cfs at present
site.

Remarks.--No diversion.
,200 acre-ft).

Only annual peaks are shown.

Peak stages and discharges

Flow regulated by Lake Sherburne (usable capa=ity,

Gage Gage
Water Date he?ght Disc?arge Water Date height Di?ggagge
year (feet) efs year (feet) s
1913 May 28, 1913 7.8 al,850 1940 July 26, 1340 5.02 760
1914 June 4, 1914 6.2 al,090
1915 June 26, 1916 4.6 a8lé 1941 July 9, 1841 5.12 795
1942 June 5, 1942 6.67 1,530
1916 June 17, 1916 7.85 a2,28C 1943 June 21, 1943 7.14 1,930
1917 Juneg9-11,1917 5.55 al,070 1944 Aug. 6, 1944 4.85 658
1918 (v 6,20 al,140 1945 June 4, 1945 5.35 910
1919 May 29, 1919 5.90 as850
1920 Aug. 3, 1320 7.45 al, 490 1946 Sept. 3, 1946 4.87 689
1947 May 14, 1947 5.01 744
1921 May 28, 1921 6,10 1,200 1948 June 17, 1948 6.38 1,360
1922 June 7, 1922 6.10 1,240 1949 Aug., 4, 1949 4,72 622
1923 June 11, 1923 5.31 864 1950 June 24, 1950 5.84 1,090
1924 July 19, 1924 5.28 857
1925 June 18, 1925 86.25 1,330 1951 June 16, 1951 6,69 1,420
1952 Oct, 1, 1951 6.04 1,100
1926 Oct. 10, 1925 5.84 1,120 1953 June 14, 1952 6.76 1,270
1927 June 8, 1927 6.90 1,670 1954 Sept.15, 1954 8.10 1,920
1928 May 11, 1928 7.44 1,830 1955 June 24, 1955 6.57 1,180
1929 Oct, 14, 1928 6.50 1,360
1930 June 12, 1930 5.64 937 1956 May 22, 1958 7.34 1,630
1357 June 9, 1857 5.63 805
1931 July 24, 1931 4.83 643 1958 June 19, 1958 6.15 1,070
1932 May 31, 1932 7.00 1,220 1959 Sept.30, 1959 6,35 1,190
1933 June 2, 1933 5.88 1,150 1980 July 28, 1960 8.30 2,180
1934 June 7, 1934 6.38 1,770
1935 Aug. 20, 1935 5.03 769 1961 June 30, 1361 6.47 1,190
1962 Apr, 9, 1962 5.20 688
1936 Aug. 13, 1938 5.28 866 1963 Apr. 5, 1963 5.71 904
1937 June 15, 1937 5.82 1,120 1964 June 11, 1964 8.37 2,360
1938 May 29, 1938 5.42 a954 13965 May 16, 1965 6.5¢4 1,560
1939 July 17, 1939 5.47 998
a Maximum observed.
b May 5, June 14, 15, 1918,
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165, Swifteurrent Creek near Babb, Mont. "
(Published as "at Henkel's Ranch, near St. Mary" in 1902; 'near
Wetzel" in 1903; "near St. Mary" in 1904)

Location.--Lat 48°51130", long 113°25140", in SWiSWi sec.22, T.3¢ N., R.14 W.,
1 mile south of Babb and 15 miles upstream from mouth.

Drainage area.--100 sq mi. Area of lakes and ponds, 2.0 sq ml. Glacier area,
about 0.6 sq mi.

Gage.--Nonrecording. Prior to July 26, 1908, at several sites within 900 ft of

present site at different datums. Altitude of gage is 4,490 ft (from topo-
graphic map).

Stage-dischar%e relation.--Defined by current-meter measurements below 2,500
cfs and extended above by logarithmic plotting.
Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Gee
Water Discharge Water Discharge
1, h h
year Date ?E‘egg‘): (cfs) year Date (;;gc‘): (efs)
1902 July 4, 1902 7.0 5,000 1906 June 13, 1906 4.1 1,025
1903 - - a 1807 June 22-30,1907 5.2 1,840
1904 May 23, 1904 4.60 1,500 1908 June 5, 1908 ~ (b)
1905 June 4-7,1905 4.4 1,255 1909 June 21, 1909 6.0 3,360

a Not determined but believed to have exceeded 2,630 cfs.
b Maximum known flood occurred on this date; discharge not determined.
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175. 8¢t. Mary River near Babb, Mont.
(Published as "at Main" 1901-2, and "below Swiftcurrent
Creek at Babb" 1910-15)

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

Drainage area.--278 sq mi. Prior to Oct. 1, 1915, 303 sq mi. Area of lakes
and ponds, 15.3 sq mi. Glacier area, about 1.5 sq mi.

Gage .--Nonrecording prior to Apr. 22, 1915; recording Apr. 22 to Sept. ¢0, 1915.
Intermittent nonrecording and recording Oct. 1, 1915, to Sept. 30, 1921;
recording thereafter. Prior to Oct. 1, 1915, at several sites about 32 miles
downstream at different datums. Oct. 1, 1915, to Sept. 30, 1925, at several
sites within 13 miles downstream at different datums. Datum of present gage
is 4,468.13 ft above mean sea level, datum of 1929.

Stage-discharge relation.--1901-2, defined by current-meter measurements below
2,300 cfs and extended above by logarithmic plotting; 1910-15, defined by
current-meter measurements below 4,000 c¢fs; 1915-25, defined by current-
meter measurements below 5,200 cfs; 1950-61, defined by current-meter measure-

ments below 5,000 cfs.

Bankfull stage.--10 ft.

Historical data.--Flood of June 1908 exceeded flood of 1902; discharge not
determined.

Remarks.--Swiftcurrent Creek is diverted into Lower St. Mary Lake above station.
Recorded peaks are adjusted for flow in overflow channel 1912-15 and for di-
version in St. Mary Canal 1922-25. Flow of Swiftcurrent Creek regulated by
Lake Sherburne (capacity, 66,200 acre-ft) since 1919 and by limited storage
behind a temporary dam 1915-19. Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?géggg (efs) year Date ??:g:g (efs)
1902 July 4, 1802 6.50 9,300 1924 May 19, 1924 bl.92 2,790
1925 May 25, 1925 b2.51 4,220
1911 June 14, 1911 8.0 3,560
1912 May 21, 1912 a6.8 2,270 1951 June 18, 1951 5.88 4,090
1913 May 31, 1913 a8.4 4,610 1952 Oct. 4, 1951 4.52 2,670
1914 May 19,21, 1914 26,9 2,470 1953 June 14, 1953 6.90 5,120
1915 June 27, 1915 a26.4 1,900 1954 May 22, 1954 6.64 4,960
1955 June 26, 1955 5.94 4,260
1916 June 21, 1916 8.25 5,610
1917 June 11, 1917 5.60 4,160 1956 May 24, 1956 6.76 5,110
1918 June 14, 1918 6.15 5,200 1957 June 10, 1957 5.47 3,500
1919 May 30, 1919 5.83 4,740 1958 June 12, 1958 4.93 2,880
1920 June 18, 1920 5.31 4,010 1959 June 8, 1959 6,26 4,300
1960 June 5, 1960 5.13 3,240
1921 M. 27, 1921 5.80 4,700
1922 ‘3%%5“7f‘i§§2 B2. 89 4,970 1961 May 28, 1961 5.41 3,500
1923 June 11, 1923 b2,10 3,230

a For flow in river channel only; discharge adjusted for flow in overflow channel.
b For flow in river channel only; discharge adjusted for flow in St. Mary Canal.

RED RIVER OF THE NORTH BASIN
300. Otter Tall River near Detroit Lakes, Minn.
Location.--Lat 46°50', long 95°42', in sec.23, T.139 N., R.40 W., on right bank

10 £t upstream from highway bridge, 5 miles downstream from Height of Land
Lake, and 73 miles easft of city of Detroit Lakes.

Drainage area.--270 sq mi.

Gage .--Recording and concrete control. Datum of gage is 1,409.49 ft above mean
sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Flow partly regulated by dams of Minnesota Department of Conssrvation
on several lakes above station. Base for partial-duration serles, 42 cfs.
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Peak stages and dilscharges of Otter Tail River near Detroit Lakes, Minn.
Gage | Ice Gage | Ice
Water Date height |eT fect |Discharge |[Water Date heigt t |effect Dis(cllfar)se
year (feet) |(feet) (cfs year (feet)|(feet) cis
1937 | May 29, 1937 3.50 - 49 {1950 | Jan. 27, 1950 6.96 4.15 -
June 20, 1937 3.53 - 54 Apr. 17, 1950 3.88 - 109
Sept.11-13 1937 3.52 - 53 May 29, 1950 4.71 - 332
1938 | Dec. 15, 1937 4.02 1.2 - 1951 | Mar. 19, 1951 5,43 1.84 -
May 12, 1938 3.57 - 57 Mar. 24, 1951 4,62 W71 115
May 17, 1938 3,51 - 48 June 2, 1951 4.26 - 190
May 19, 1938 3.52 - 50 June 16, 1951 4,04 - 141
June 3,5,1938 3.67 - 73
July 1, 1938 3.55 - 54 11952 [ Oct. 6, 1951 3.3 - 52
Dec. 15, 1951 4,€2| 1.30 -
1939 | Mar. 23, 1939 4.83 .43 239 Apr. 21, 1952 4.16 - 167
July 2, 1952 3.€1 - 121
1940 | Apr. 6, 1940 5.30| 2.01 - July 20, 1952 .58 - 134
Sept.21, 1940 3.45 - 42 Aug. 3, 1952 3.52 - 123
Aug. 14, 1952 3.89 - 117
1941 | Feb. 26, 1941 4.82 1.49 -
May 15, 1941 3.66 - 88 111953 | June 15, 1953 4,3 - 218
June 21, 1941 3.54 - 52 Aug. 11, 1953 4.28 - 195
1942 | Nov. 17, 1941 3.54 - 52 |{1954 |Mar. 4, 1954 4.80 1.35 -
Feb. 28, 1942 4.97} 1.91 - May 5,11-14, 1954 | 4.27 - 193
Mar. 21, 1942 3.61 - 63
Mar. 29, 1942 3.70 - 76 111955 |May 17, 1955 3.78 - 92
May 20, 1942 3.84 - 102 July 4, 1955 4.07 - 133
May 30, 1942 3.84 - 102 Aug. 3, 1955 4.28 - 195
June 16, 1942 3.88 - 112
1956 | Jan. 16, 1956 4.34 1.39 -
1943 | Oct. 6, 1942 3.85 - 105 May 3, 1956 4.07 - 139
Nov. 24, 1942 3.70 - 76
Dec. 3-5,1942 3.74 - 88 [[1957 |Apr. 19, 1957 3.8% - 102
Feb. 16, 1943 5.60 2.28 - May 14, 1957 4.02 - 133
Apr. 1, 1943 3.73 - 86 June 23, 1957 3.93 - 125
June 26, 1943 4.78 - 371 Sept. 3, 1957 3.72 - 81
Aug. 14, 1943 3.83 - 100
1958 (Oct. 16, 1957 3.63 - 72
1944 | Aug. 20-241944 4.68 - 336 Dec. 19, 1957 4.11 .46 69
Jan., 3, 1958 5.041 1.45 -
1945 | Nov. 14, 1944 3.91 - 118 Apr. 5, 1958 3.5% - 51
Dec. 12, 1944 4.00 - 139 June 30, 1958 3.60 - 62
Jan. 4, 1945 5.09 1.54 -
May 12 -14,1945 4.29 - 198 (11959 |Dec.12-18,1958 - - a6?
Aug. 21, 1945 3.51 - 48 Jan. 25, 1959 5.23 1.79 43
Apr. 7, 1959 3.55 - 58
1946 | Oct. 8-10,1945 3.71 - 80 Apr. 17, 1959 3.54 - 56
Mar. 9, 1946 5.19 1.79 - June 11, 1959 3.99 - 136
Apr. 22, 1946 4.08 - 150 July 8, 1959 3.88 - 115
July 20-22,1946 4.26 - 190 Aug. 25, 1959 3.78 - 103
1947 | Nov. 1, 1946 3.83 - 100 [h960 |Jan. 7-15,1960 - - a42
Dec. 16, 1946 5.35 1.88 - Mar. 5, 1960 4.50 1l.46 -
May 2, 1947 4.35 - 212 May 3, 1960 4,34 - 214
June 10, 1947 4.19 - 174 Aug., 25, 1960 3.48 - 48
Sept.16, 1960 3.75 - 92
1948 | Jan. 28, 1948 4.71) 1.55 -
Apr. 30, 1948 3.93 - 119 |p961 |Feb. 2-10, 1961 - - ad4
June 4, 1948 3.77 - 90 May 15, 1961 4.17 - 151
July 25, 1948 3.77 - 90 June 30, 1961 3.64 - 68
July 4, 1961 3.51 - 51
1949 | Apr. 23-26, 1949 3.82 - 99 July 27, 1361 3.73 - 80
May 26, 1949 3.98 - 129
July 31l-Aug.3, | 4.00 - 133

1949

a Estimated dally discharge.
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305. Otter Tail River at German Church, near Fergus Falls, Minn,
(Published as Otter Tail River near Fergus Falls prior to 1914)

Location.--Lat 46°22'10", long 96°01'00", on south line of sec.31, T.134 N.,
R.42 W., on downstream side of highway bridge 5 miles north of Fergus Falls.

Drainage area.--1,230 sq mi, approximately. Prior to Oct. 29, 1913, 1,240
sq mi, approximately.

Gage.~-Nonrecording. Prior to Oct. 29, 1913, at site 5 miles downstream at
atum about 14 £t lower. Altitude of gage is 1,265 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 1,000
cfs and extended above.

Remarks.--Flow affected by natural storage in lakes above station. Only annual
peaks are shown.

Peak stages and discharges

Gage Gage

Water Discharge Water Discharge
year Date }(‘;;f;‘g ofs year Date ?iiﬂ:‘); (cfs)
1904 June 23, 1904 4.2 1,075 1911 Apr. 19, 1911 2.9 274
1905 Aug. 5-9,1905 4.0 855 1912 July 8, 1912 3.2 402

1913 July 5, 1913 3,85 758
1906 (a) 4,25 1,020 1914 June 27, 1914 2.4 554
| 1915 July 19, 1915 2.8 837
1308 June 12-15,1908 4.1 921
1909 Sept.15-23, 1909 3.55 580 1916 June 29, 1916 3.0 982
1910 () 5.3 449 || 1917 (c} 2.35 557

a Occurred during perlod June 25 to July 9, 1906,
b Occurred during period Apr. 15 to May 11, 1910.
¢ Occurred during period Apr, 25 to May 19, 1917.

400. Pelican River near Detroit Lakes, Minn.
Location.--Lat 46°43'26", long 95°54156", in NELSW: sec.31, T.138 N., R.41 W.,
in upstream concrete retaining wall at highway crosiing at Buck's Mill,
2

200 f't downstream from concrete millpond dam, and 63 miles southwest of city
of Detroit Lakes.

Drainage area.--123 sq mi.
Gage.--Nonrecording. Altitude of gage is 1,185 ft (from topographic map).
Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.~~5 ft.
Remarks.-~-Flow regulated by ponds and lakes above gage. Only annual peaks are

shown.
Peak stages and discharges
Gage Gage .
Water Discharge Water Discharge
Date height t 1

year (i'eg}t:) (cfs) year Date ?ie‘eg}ég (cfs)
1943 June 26, 1943 3.84 136 1949 Apr. 10, 1949 2,82 75
1944 Sept. 2, 1944 3.82 136 1950 May 19, 1950 5.10 210
1945 Apr.21-24,1945 3.54 115

1951 June 3, 1951 2,84 117
1946 July 18, 1946 4.07 145 1952 Aug. 15, 1952 4,40 214
1947 May 2, 1947 3.86 133 1953 June 20, 1953 4,28 229
1948 May 7, 1948 3.20 94
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405, Pelican River near Fergus Falls, Minn.

Location.~-Lat 46°20'10", long 96°07'00", in NEf sec.17, T.133 N., R.43 W., on
right downstream wingwall of bridge on U.S. Highway 52, 3 miles northwest of
Fergus Falls and 7% miles upstream from mouth.

Dralnage area.--482 sq mi; June 1909 to December 1912, 486 sq mi.

Gage .~-Nonrecording prior to Nov. 7, 1955; recording thereafter. Prior to 1943,
at site 1 mile downstream at different datum. AItitude of present gage 1s
1,185 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--5 ft.

Remarks.--Flow affected by storage in lakes above station. Only annual peaks

are shown.
Peak stages and discharges
Gage Ice Gagr? Ice
Water Date height |effect [Discharge ||Water Date heigat |effect (Dlscharge
year (feet)|(feet) (cfs year (fee) |(feet) (cfs)
1910 | Oet. 11, 1909 - - 303 [|1951 |Mar. 31, 1951 5.42| 3.53 -
Mar. 9, 1910 9.5 (a) - Apr. 7, 1951 - - 177
1952 |Apr. 9, 1952 4.85 1.89 -
1911 | Mar. 7, 1911 7.00 (a) - Apr. 14, 1952 - - 388
May 8, 1911 - - 124 ||1953 | June 15, 1953 | 4.85 - 680
1912 | Feb. 20, 1912 7.6 | . (a) - |l1954 |Mar. 25, 1954 | 4.06| 1.52 -
May 28, 1912 - - 230 July 2, 1954 - - 242
1955 |Mar. 10, 1955 | 4.40| 2.91 -
1943 | Mar. 29, 1943 | 5,53 - 756 Apr. 4, 1955 - - 250
1944 | Mar. 27, 19 3.7 2.11 -
Yane CE. 1948 74 : 212 [|1956 { apr 10, T956 1 4:73] " 1.80 -
1945 | Mar, 12, 1945 | 4.56| 2.16 - Apr. 13, 1956 - - 315
Mar, 17, 1945 i ot 330 ||1957 | Mar. 12, 1957 4.42| 3,16 -
Apr. 20, 1957 - - 216
1946 | Mar. 17, 1946 | 4.12| 1.87 - ||1958 | Jan. 11, 1958 | 3.79| 2.04 I
May 16, 1946 z - 212 July 7, 1958 - - 125
1947 | Mar. 25, 1947 4,90 2.35 - 1959 | Mar. 6, 1959 5.55 3.83 -
June 7, 1947 - - 218 May 31, 1959 - - 164
1960 | Mar. 28, 1960 4,10 2.22 -
1949 | Apr, 1, 1949 4,60| 2.34 - Apr. 27, 1960 - - 206
Apr. 3, 1948 - - 245
1950 | Moz 28, 1950 5.60| 3.62 =" ||1961 | Feb. 24, 1961 | 4.28| 2.75 -
May 6, 1950 - - 296 Apr. 24, 1961 - - 135

a Ice effect not determined.

460. Otter Tall River below Orwell Dam, near Fergus Falls, Minn.
(Published as "below Pelican River, near Fergus Falls" prior to 1953)

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

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

Gage.~--Recording. Prior to Nov. 17, 1933, at same site at datum 2.00 ft highenr;
Nov. 18, 1933, to Mar. 21, 1953, at site 6.1 miles upstream at datum 40.30
ft higher. Datum of present gage 1s 1,029.65 It above mean sea level,
adjustment of 1912 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--8.5 ft.

Remarks.--Flow regulated by Orwell Reservolr beginning Mar. 21, 1953, and power-
plants upstream. Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gag? Ice

Water Discharge ||Water Discharge
Date height Jeffect Date height [effect
year (feet) |{feet) (Cf:% year (feet) |(feet) (cfs)
1931 | May 18, 1931 2.03 - 686 {11933 |June 18, 1933 - - aS77
1932 | Apr. 7, 1932 3,77 2.14 - 1934 [May 29, 1934 2.9z - 448
June 14, 1932 - - 551 {{1935 | June 26, 1935 -

472

1933 | Apr. 1, 1933 3.33 1.98 July 24, 1935 3.16 -
a Maximum during period October 1932 to February 1933 and April to September 1933.
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Peak stages and discharges of Otter Tall River below Orwell Dam, near
Fergus Falls, Minn.--Continued
Gage Ice Gage Ice
Water Date neight |effect |Discharge (|Water Date neight |efrect |DIscharge
year (teet)|(feet) (cts year (feet)[(feet) (efs)
1936 | Apr. 14, 1936 2.97 - 468 l11950 |May 23, 1950 - - 1,100
1937 | July 30, 1937 3.27 - 518 July 9, 1950 4,31 - -
1938 | June 16, 1938 - - 544
July 7, 1938 3.56 - - 1951 |[Feb., 9, 1951 4.21 1.15 -
1939 (b 3.2 - c603 Apr. 5, 1951 - - 1,160
1940 | Sept. 2, 1940 3.28 - 600 |[1952 |Apr. 10, 1952 3.91 - 1,040
1953 | June 17, 1953 5.60 - s
1941 | Mar. 16, 1941 3.66 .51 - 1954 ) June 20, 1954 4.26 - 1,210
July 2, 1941 - - 611 {1955 | Aug. 6, 1955 3.53 - 730
1942 | June 6, 1942 3.52 - 747
1943 | Apr. 2, 1943 4.31 - 1,150 {|1956 | Jan. 16, 1956 4.16 1.47 -
1944 | June 4, 1944 4.31 - 1,200 May 29, 1956 - - 1,080
1945 | Nov., 14, 1944 4.13 - 1,120 ||1957 |May 23, 1957 3,70 - 794
1958 | Mar.4,5, 1958 3.19 - 534
1946 | July 19, 1946 - - 777 ({1959 | Nov., 30, 1958 3.66 1.22 -
Aug. 29, 1946 4.21 - - June 8, 1959 - - 612
1947 | June 10, 1947 4.81 bl 1,370 ||1960 | May 26, 1960 3.66 - 810
1948 | Feb. 19, 1948 4.27 l.22 -
May 18, 1948 - - 900 |[1961 |May 23, 1961 3.44 - 664
1949 | July 8, 1949 3,61 - 564

b Many days; result of regulation.
¢ Estimated on basis of powerplant record.

Charlesville, Minn.
(Published as "above Twelve Mile Creek, near Charlesville" prior to 1950)

475. Mustinka ditch above West Branch Mustinka River, near

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 Charlesville, and 7.8 miles
northeast of Wheaton.

Gage .~-Nonrecording.
referred to same datum.

ad justment of 1912 (levels by Corps of Engineers).

Prior to May 11, 1948, reference mark at same site
Datum of gage is 990.00 ft above mean sea level,

Stage-discharge relation.--Defined by current-meter measurements below 329 cfs

and extended above on basis of slope-area measurement at 1,550 cfs.

Remarks .--At very high stages flow bypasses the station via the Fivemile Creek

a2s8in which crosses Mustinka ditch 0.4 mile above station.
are shown.

Peak stages and dlscharges

Only annual peaks

Gage Ice Gage Ice

Water Date neight |effect [Discharge |[Water Date height [effect |Discharge
year (feet)|(feet) (efs year (feet)|(feet) (cfs)
1944 | June 5, 1944 9.50 - 186 [[1950 {Mar. 30, 1950 11,10 4.90 -
1945 | Mar. 16, 1945 8.32 0,92 186 May 9, 1950 - - 440
1946 | Mar. 20, 1946 11,94 2.64 - 1951 |Apr. 5, 1951 13.28 9.83 -

Mar. 20, 1946 - - 310 Apr. 7, 1951 - - 534
1947 { Apr, 11, 1947 12.35 1.45 431 l1952 | Apr. 9, 1952 14.19 - 1,550
1948 | Mar. 29, 1948 11.98| 11,98 - 1953 [Mar, 19, 1953 11.06 8,09 -

Apr. 3, 1948 - - 132 June 27, 1953 - - 7
1949 | July 10, 1949 10.75 - 422 111954 | June 8, 1954 8.84 - 280
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485, West Branch Mustinka River below Mustinka ditch, near
Charlesville, Minn.
(Published as "Twelve Mile Creek" prior to October 1949)

Location.--Lat 45°53120", long 96°21'45", in SELSE} sec.18, T.128 N,, R.45 W.,
on left bank 150 ft downstream from inlet from Mustinka ditcw, 12 miles up-
sgrﬁﬁm from mouth, 6 miles southwest of Charlesville, and 7.8 miles northeast
o eaton.

Gage.--Nonrecording. Datum of gage is 990.00 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements to 1,200 cfs
?? extended above 1,200 cfs on basis of slope-area determinetion of peak
ow.

Remarks.--Prior to May 25, 1955, flow was diverted to Mustinka ditch at medium
and high stages to relieve. flood conditions in the West Bran-ch Mustinka River
basin. As a result of dredging in Mustinka ditch completed May 25, this
became the main channel with outflow into West Branch Mustin%a River only at
and above medlum stages. Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gags Ice

Water Discharge [|Water Discharge
Date height leffect Date heigut [effect
year (fect) |(reet)| (cfs) [ vear (ree)|(teet)| (cfs)
1944 | June 4, 1944 8.92 - 1,030 {[1951 {Apr. 5, 1951 13,18 3.90 -
1945 | Mar. 15, 1945 - - a490 Apr. 7, 1951 - - 2,800
Mar. 16, 1945 6.68 0.88 - 1952 |Apr, 9, 1952 13.73 - 13,700

1953 |Mar. 21, 1953 7.30| 1.92
1946 (v) 11.57| 1.62 - Mar. 23, 1953 - - 528

Mar. 20, 1946 - - 1,580 [{1954 |June 8, 1954 7.91 - 794
1947 { Apr. 12, 1947 | 10.65 - 1,720 {1955 |Mar. 16, 1955 4,28| 3.88 -
1948 |Mar. 30, 1948 | 10,95 .41 1,670 Apr. 1, 1955 - - 178
1949 | July 10, 1949 9.87 - 1,280
1950 {Mar. 28, 1950 [ 10.51| 1.06 1,140

a Estimated.
b Occurred during period Mar. 17-21,
¢ Maximum dally discharge.

490. Mustinka River above Wheaton, Minn.
(Published as "near Wheaton" prior to 1917)

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

Drainage area.--834 sq mi.

Gage .--Nonrecording prior to Apr. 3, 1955; recording thereafter. March 1917 to
September 1924, at site 100 ft upstream at different datum. March 1931 to
June 30, 1954, in vicinlty of present site at datum 4.00 ft higher. Datum
of present gage 1s 973.30 ft above mean sea level, datum of 1929 (levels by
Minnesota Highway Department).

Stage-discharge relation.--Deflned by current-meter measurements.

Remarks.--Some diversion to Rabbit Creek basin about 10 miles upstream during
periods of very high flow. Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice

Water Date height |effect |[Discharge f|Water Date height |effect ms(%k}zzage

year (feet)|(feet)| (cfs) | year (feet) [(feet)

1916 (a) 17.4 - 2,980 {1923 | Apr. 15, 1923 - - 746

1917 {Apr. 1, 1917 | 14.73 - 2,250 ||1924 | Apr. 5, 1924 2,65 - 45

1919 | June 5, 1919 7.37 - 1559 [|11931 | June 10, 1931 1,80 - 41

1920 | May 11, 1920 9,50 - 970 ||1932 | Apr. 8, 1932 4.50| 1.10 300
1933 | Mar. 2, 1933 4.84] 1.80 78

1921 | Apr. 2, 1921 5.5 - 287 [[1934 | Apr. 10, 1934 1,36 - 9.1

1922 | Mar. 22, 1922 | 13.08| 2,00 1,330 ||1935 | Mar. 8, 1935 6.46] 3.5 -

1923 | Apr. 14, 1923 ! 10.20| 2,00 - Mar. 17, 1935 - - 120

a Occurred in late March or early April.
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Peak stages and discharges of Mustinka River above Wheaton, Minn.--Continued

Gage Ice Gage Ice .
Vater Date height |effect [Discharge || Water Date height [effect |D'scharge
year (reet)|(feet)| (cfs year (feet) [(feet) (cfs)
1936 | Mar. 23, 1936 10.51 2.5 354 {11948 [ Mar, 29, 1948 14.87 0.95 -
1937 | Apr. 5, 1937 11.87 5.1 - Apr. 1, 1948 - - 2,080
May 1, 1937 : : 400 [|1949 | July 12, 1949 | 12.98| - 1,770
1938 | July 4, 1938 6.42 - 267 {{1950 | Mar. 30, 1950 13.82 5.32 -
1939 | Mar. 25, 1939 | 13.62| - 1,420 May 11, 1950 : Z 1,690
1940 | Apr. 2, 1940 8.08 1.3 349
1951 | Apr. 7, 1951 15,57 1.77 -
1941 | Mar, 30, 1941 | 6.66] 1.00 - Apr. 8, 1951 - Z 3,180
June 23, 1941 - ~- 240 |1 1952 | Apr. 10, 1952 16.56 b 7,320
1942 | May 17, 1942 14.08 - 1,480 {11953 | Mar. 23, 1953 10,47 4.00 -
1943 | Apr. 1, 1943 16.28 2.25 - Mar. 26, 1953 - - 572
Apr., 4, 1943 - - 1,940 {11954 | June 9, 1954 6,51 - 393
1944 | June 6, 1944 13.29 - 1,520 {1955 | July 13, 1955 5.58 - 484
1945 | Mar, 15, 1945 10.54 1.6 -
Mar. 16, 1945 - -~ 892 11956 | Apr. 7, 1956 6.66 .61 -
May 29, 1956 - - 655
1946 | Mar, 21, 1946 14,56 ~ 2,460 || 1957 | Apr. 21, 1957 10.68 - 1,610
1947 | Apr. 13, 1947 14.68 ~ 2,710 |[1958 | Apr, 8, 1958 6.84 - 690

500. Bois de Sioux River near White Rock, S. Dak.

Location.~-Lat 45°51145", long 96°34'25", in SWiSWil sec.27, T.128 N., R.47 W.,
on left bank just downstream from Big Slough Outlet, 300 ft downstream from
White Rock Dam, 4 miles south of White Rock, and 5 miles northwest of
Wheaton, Minn.

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

Gage.--Nonrecording prior to Jan. 14, 1943; recording thereafter. Datum of gage
is 959.89 ft above mean sea level, adjustment of 1912 (levels by Corps of
Engineers).

Stage~discharge relation.--Defined by current-meter measurements.

Bankfull stage.--21 ft.

Remarks.~-Except for small inflow from Big Sioux Outlet, flow regulated by Lake
Traverse-Bois de Sioux Flood Control and Water Conservation project (avail-
able capacity for flood control, 137,000 acre-ft). Only annual peaks are

shown.
Peak stages and discharges
Gage Ice Gage Ice

Wzge: Date height |effect Discharfe Water Date helght |effect Dischfarge
4 (reet)|(feet)| (cfs year (reet) [(reet)| (cfs)
1942 | July 11, 1942 - - 845 11952 } June 3, 1952 10.36 - 1,410
1943 | May 24, 1943 8.95 - 1,120 {1953 | Mar, 18, 1953 6.45 2,27 -
1944 | June 23, 1944 9.28 - - May 27, 1953 - - 187

June 23-26, 1944 - - 1,080 {1954 | Sept,17, 1954 4,67 - 124
1945| Apr. 4, 1945 8.10 - 900 || 1955 | July 11, 1955 6.01 - 152
1946 Apr, 8, 1946 7.89 - 850 || 1956 | Aug. 8, 1956 6,94 - 303
1947 | May 1, 1947 8.67 - 975 11 1957 | June 22, 1957 9,09 - 610
1948 ¢ Apr, 27, 1948 8.20 - 1,020 /{1958 | Apr. 16, 1958 7.05] - 418
1949 | Mar. 29, 1949 8.84 5.09 = 1959 | Mar. 13, 1959 5.82 2,82 -

July 14, 1949 - - 210 July 5, 1959 - - 43
1950 { July 8, 1950 9.16 - 1,060 |[ 1960 | June 11, 1960 7.31 - 131
19511 Apr, 7, 1951 9.34 5.22 - 1961 | Sept.14, 1961 5.16 - 125

May 16, 1951 - - 959
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505, Bois de Sioux River near Fairmount N. Dak.
(Published as 'near Tenney, Minn." prior to October 1930)

Location.--Lat 46°03'00", long 96°33:25", on line between secs. 22 and 27,
T.130 N., R.47 W., at bridge on Minnesota Highway 55 and North Dakota High-
way 11, three-quarters of a mile upstream from Minneapolis, St. Paul & Sault
Ste. Marle Rallway bridge, 2 mlles east of Fairmount, 5 miles west of Tenney,
Minn., and 15 miles downstream from Lake Traverse.

Drainage area.--1,540 sq mi, approximately.

Gage .--Nonrecording. Datum of gage 1s 952.13 ft above mean sea level, adJjust-
ment of 1912. Apr. 1, 1920, to Sept. 30, 1939, at site thres-quarters of a
mile downstream at datum 8.95 £t higher. Oct. 1, 1939, to Dic. 5, 1940, at
present site at datum 10.00 ft higher.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Flow affected by natural storage in Lake Traverse until November 1941.
Since December 1941, flow regulated by Lake Traverse-Bois de Sioux Flood
Control and Water Conservation project (avallable capacity for flood control,
137,000 acre-ft). Only annual peaks are shown.

Peak stages and dilscharges

e Ice Gag: Ice
Water Date netont |effact [Discharge [Water Date neigat el fect [Dischange
year (feet)|(feet)| (cfs year (fee%)|(feet) (cfs
1916 - al9.5 - - 1333 - g.; - g
1 - . -
1920 Apr. 2, 1920 | 5,0 - 250 19§§ - 5.7 - 0
1921 | Apr. 2, 1921 - - 67
1922 | Apr.20-22,1922 5.7 - 390 11936 | Apr. 13, 1936 5.7 - ez.5
1923 | Apr. 14, 1923 3.65 - 80 |[1937 |May 1, 1937 3.15 - 20
1924 - - - 0 ||1938 - 5.7 - [0}
1925 - - - o 1]1939 | Mar. 26, 1939 5.9 4.7 -
Mar. 27, 1939 5.9 3.0 -
1926 | Mar. 8, 1926 3.5 1.5 - Mar. 29, 1939 - - 105
Mar.18,19, 1926 - - 32
1927 Apr. 2, 1927 3.50 - 70 |[1941 |Mar,12-23,1941 5.94( (f£) -
1928 b 3.5 .6 40 June 21, 1941 - - 130
1929 c 3.9 - 53 ||1942 | June 7, 1942 11.72 - 1,180
1930 d 3.9 .5 64 ||1943 | Apr. 4, 1943 | 16.40 - 1,430
1944 | June 4, 1944 14.25 - -
1931 - 5.7 - 0o June 23, 1944 - - 1,180
1932 - 5.7 - Q
a Datum used 1941-44; prior to dredging of channel. b Occurred during perilod
Mar. 24 to Apr. 5, 1928, ¢ Occurred during period Apr. 19 to May 1, 1929.
d Occurred during period Mar. 5-15, 1930. e Maximum daily. f Backwater varilable.

510. Rabbilt Creek at Campbell, Minn.
Location.--Lat 46°05'40", long 96°24'40", in SELSEL sec.2, T.130 N., R.46 W.,

near center of span on upstream side of highway bridge in Cempbell, 1 mile
downstream from South Fork and 10 miles upstream from mouth.

Drainage area.--266 sq mi.
Gage .--Nonrecording. Altitude of gage 1s 970 ft (from topograrhic map).
Stage-discharge relation.--Defined by current-meter measurements below 1,900

cfs and extended above on basls of contracted-opening measurement at
7,000 cfs.

Remarks.--During periods of very high flow some water 1s diverted from Mustinka
basin. Only annual peaks are shown.
Peak stages and discharges

Gage Ice Gage Ice

Water Date height |effect [Discharge |viater Date height [effect Diﬁc( harge
year (reet)|(feer)| (cfs) [year (reet) [(feet)| (°F
1943 | Apr. 2, 1943 | 15.07| 3.58 - o948 lapr. 3, 1948 | 10.82] 3.92 734

Apr. 3, 1943 - - 1,850 1949 [July 9, 1949 9.53 - 1,300
1944 | June 4, 1944 11.88 - 1,860 ({1950 |Apr. 1, 1950 11.40 5.35 -
1945 | Mar, 15, 1945 - - 495 May 9, 1950 - - 1,430
1946 | Mar. 20, 1946 9.00| 2.80 - 1951 |Apr. 4, 1951 | 14.90| 6.97 -

Mar. 21, 1946 - .70 674 Apr. 7, 1951 - - 1,940
1947 | Apr. 11, 1947 | 10.05| - 1,410 |l1952 |April 1952 | 16.4 - 7,000
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515. Red River of the North at Wahpeton, N. Dak.
Locatlon.--Lat 46°15'55", long 96°35!40", in NE¥ sec.8, T.132 N., R.47 W., on
ef't bank 1n Wahpeton, 800 ft downstream from confluence of Bols de Sioux
and Otter Tall Rivers and at mile 548.6.

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

Gage.--Nonrecording prior to Oct. 28, 1950; recording thereafter. Prior to
Aug. 6, 1943, Weather Bureau gage 800 ft{ upstream at different datum. Datum
of gage 1s 942.97 ft above mean sea level, datum of 1929. Cage helghts
given herein converted to present datum.

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--12 f<t.

Historical data.--Maximum stage known, 17.0 ft in spring of 1897.

Remarks.--Flow regulated by several powerplants and numerous controlled lakes
and ponds, of which Lake Traverse (the largest) has 137,000 acre-ft cepaclty
available for flood control. Base for partial-duration series, 2,000 cfs.
Only annual peaks are shown prior to 1948.

Peak stages and discharges

Gage Ice Gage Ice
Water Date height |effect [Pischarge ||Water Date nelght effect [Drcharge
year (feet)|(feet)| (cfs year (feet)|(feet) cfs
1897 | Spring 1897 17.0 - - 1952 | Apr., 12, 1952 14.99 - 7,130
1942 | June 7, 1942 | 10.49 - 3,280 [|1955 |June 21, 1955 | 9.87 - 3,150
1943 | Apr, 2, 1943 14.75 1.6 -
Apr.2-6, 1943 - - a5,000 {{1954 {June 9, 1954 7.58 - 1,860

1944 | June 6, 1942 | 12.11 - 1,360
1945 | Mar. 17, 1945 | 11.44 - 3,910 [[1955 |Apr. 2, 1955 | 6.99| 0.9 1,150
1946 | Mar. 22, 1946 9.74 - 3,110 }|1956 |Apr. 14, 1956 7.88 - 1,980
1947 | apr, 12, 1947 | 11.%0 - 1,810

1957 {Apr. 22, 1957 8.82 - 2,290
1948 | Apr. 6, 1948 | 8.58 2| 2,300

1958 |Apr. 15, 1958 | 5.59 - 866
1949 | July 10, 1949 | 9.24 - 2,290

1959 |May 27, 1959 6.17 - 1,050
1950 | Apr. 2, 1950 11.62 - 4,190

May 10, 1950 | 11.49 - 4,110 {1960 |Apr, 7, 1960 | 8.89 .30 2,370
1951 | Apr, 7, 1951 14,01 - 6,090 (|1961 [June 8, 1961 4.72 - 548
a About.

517. Wild Rice River near Cayuga, N. Dak.

Locatlon.--Lat 46°07'30", long 97°21'40", on line between secs. 29 and 37,
Ti131 N., R.63 W., on left bank 20 ft downstream from county highway bridge,
1 miles downstream from Shortfoot Creek, 23 miles downstream from Crooked
Creek, and 3} miles northwest of Cayuga.

Drainage area.--955 sq mi, approximately, of which about 390 sq mi is probably
noncontributing.

Gage .--Nonrecording at site three-quarters of a mile upstream at differeqt
datum prior to Oct. 9, 1957; recording thereafter. Datum of present gage
is 1,095.64 ft above mean sea level, datum of 1929 (levels by Bureau of
Reclamation).

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--7 ft.

Remarks.--Some regulation by Fish and Wildlife Service wildfowl refuges, of
which Lake Tewaukon Ls the largest. Small diversions for irrigation. Only
annual peaks are shown.

280-255 O - 68 - 7
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Peak stages and discharges of Wild Rice River near Cayuga, N. Dak.

Gage Ice Gage Ice
Water Date neight et fect |Discharge [(Water Date height [effect Discggw?e
year (feet) {(feet) (efs year (feet) |(feet) (cfs
1952 | April 1952 [al2 - - {|1959 }June 12, 1959 3.51 - 54
1960 |Mar. 18, 1960 4.48 1.8 -

1956 | July 14, 1956 3.57 - - Apr. 19, 1960 4,40 - 123
1957 | Apr.19, June 23, b6.07 - also

1957 1961 |Feb. 20, 1961 3.56 1.0 -
1958 [ Apr. 15, 1958 5.08 - 131 Mar, 12, 1961 - - 1.2

a About.
b Occurred Apr. 19.

520. Wild Rice River near Mantador, N. Dak.

Location.--Lat 46°10'20", long 97°00'35", on south half of east line of sec.l2,
T.131 N., R.51 W., on downstream side of county highway bridge, 13 miles
west of Mantador.

Drainage area.--1,357 sq mi, of which 550 sq mi is probably noncontributing.

Gage.--Nonrecording. Crest-stage gage installed Nov. 19, 1954. Datum of gage
is 9%7.78 f't above mean sea level, datum of 1929 (Corps of Engineers bench
mark).

Stage-discharge relation.--Defined by current-meter measurements; subject to
changes owing to shifting channel.

Bankfull stage.--8 ft.

Remarks.--Some regulation by Fish and Wildlife Service wildfowl refuges, of
which Lake Tewauken is the largest. Some small diversions for irrigation.
Maximum discharges for 1953 and 1954 probably occurred during periods of no
gage-height record. Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice
Water Discharge [[Water Discharge
Date height leffect Date height [effect
year (feii) (reet)| {cfs) [ year (feet)|(reet)] (cfs)
1943 | Spring 1943 | 12.8 (a) - |hes1 fapr. 4, 1951 - - 275
1944 { July 19, 1944 7.68 - 476 |[1952 {Apr. 12, 1952 10.74 - 2,200
1945 | Mar. 20, 1945 9.57 - 938 |l1953 |June 25, 1953 5,09 - 129
1954 |May 30, 1954 3.45 - 75
1946 | Mar. 20, 1946 7.28 1.1 - 1955 |Apr. 2, 1955 4.49 0,69 99
Mar. 23, 1946 - - 300
1947 | Apr. 21, 1947 8.84 - 554 |[1956 |Apr. 12, 1956 5.32 .6 156
1948 | Apr., 6, 1948 5.75 1.38 150 |[1957 |Apr. 22, 1957 5.55 W77 160
1949 [Mar. 28, 1949 4.9 .6 105 [[1958 |Apr. 22, 1958 6.18 .3 250
1950 | Mar. 29, 1950 8.75 3.7 - 1959 [Mar, 26, 1959 2,06 - 10
Apr. 14, 1950 - - 485 |[1960 ;Apr. 8, 1960 5,05 .6 138
1951 [ Apr. 4, 1951 7.15 1.10 - 1961 [Mar, 9, 1961 3.20 1.0 34

a Magnitude of ice effect not lmown.

525. Antelope Creek at Dwight, N. Dak.

Location.--Lat 46°18'50", long 96°44'05", in SELSEY sec.20, T.133 N., R.48 W.,
on downstream side of bridge on former U.S. Highway 81, half a mile north of
Dwight and 7 miles upstream from mouth.

Drainage area.--294 sq mi, of which 16 sq mi is probably noncontributing.

Gage .--Nonrecording. Crest-stage gage since Nov. 19, 1954. Altitude of gage
is 920 ft (from topographic map%.

Stage-discharge relation.--Defined by current-meter measurements; subject to
changes ow%ng to shifting channel.
Bankfull stage.--15 ft.

Remarks.--Maximum stage and discharge for 1948 not available owing to lack of
sufficient gage readings to define peak. Only annual peaks are shown.
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Peak stages and discharges of Antelope Creek at Dwight, N. Dak.

Gage | Ice | Gage | Ice

Yater Date height |effect |Discharge jWater Date height [efrect [[1scharge
(feet)|(feet)] (ofs year (feet)|(teet)| (cfs

1943 | April 1943 lal6 (b) - |pos2 {aApr. 8, 1952 | 16.31 - 3,670
1944 | July 5, 1944 6,98 - 460 [1953 | May 50; 1953 8.53 - ,578
1945 { Mar. 19, 1945 9.5 - 868 |[1954 | June 11, 1954 4.39 - 111

1955 | Mar. 31, 1955 6.58 -
1946 |Mar. 21, 1946 | 12.33| - 1,360 ’ st
1947 | Apr. 12, 1947 11.3¢ - 1,160 {1956 | Apr. 11, 1956 5.88 - 237
1957 | Apr. 20, 1957 4.70 - 134
1949 (Mar. 31, 1949 5.8 - 270 [{1958 | Apr. 7j 1958 3.22 - 50
July 8, 1949 6.3 - - 1959 | Mar. 18, 1959 2.62 (p) 2
1950 | Apr. 2, 1950 12.9 3.2 - 1960 | Apr. 7, 1960 4,08 - 78

May 9, 1950 9.9 - 893

1961 |Mar. 5, 1961 3.26 -

1951 | Apr. 4, 1951 13.26 - 1,700 _ ! Lo
a About; from information obtained in 1944. B
b Magnitude of effect of backwater from ice not known.

530. Wild Rice River near Abercromble, N. Dak.

Locatlion.--Lat 46°28105", long 96°47100", in NEINEL sec.36, T.135 N., R.49 W.,
on right bank 420 ft upstream from bridge on county highway, three-quarters
of a mile upstream from rubble masonry dam which serves as control, 3l miles
northwest of Abercrombie, and 7 miles downstream from Antelope Creek.

Drainage area.--2,082 sq mi, of which 590 sq mi 1s probably noncontributing.

Gage .--Nonrecording prior to Nov. 24, 1952; recording thereafter.

ec,

7, 1939, at site 420 ft downstream at datum 5.0 ft lower.

Prior
Dec.

to
7, 1939,

to Nov. 24, 1952, at site three-quarters of a mile downstream at present
Gage heights given herein adjusted to present site and datum.

datum.

of present gage is 907.94 ft above mean sea level, datum of 1929.

Datum

Stage-discharge relation.--Defined by current-meter measurements; affected by

changing siope above a stage of 8 ft (present datum).

Stage-discharge rela-

tion below 700 cfs altered by construction of a rubble masonry dam in fall and
winter of 1936.

Bankfull stage.--16 ft, present datum.

Historical data.--Flood in spring of 1897 reached a stage of 27.5 ft, present
site and datum, and a stage of 26.9 ft, present datum at site three-quarters
of a mile downstream, from floodmarks pointed out by local residents.

Remarks.--Some regulation by Fish and Wildlife Service wildfowl refuges, of
which Lake Tewauken is the largest.
there is a difference in elevation of water surfaces between the two gzge
sites varying from near zero at low flows to 0.6 ft for the extremely high
stage of 1897.
peaks are shown prior to 1953.

Peak stages and dlscharges

Base for partlal-duration series, 300 cfs.

Owing to the slope of the water surface,

Only annual

Gage Ice Gage Ice
"iif” Date height |effect [Discharge |Water Date height |effect jLischarge
year (feet) |(reet)| (ofs) [ vear (reet)|(feet)| (cfs)
1897 | Spring 1897 | 27.5 ~ 11946 |Mar. 24, 1946 | 13.4 2,320
| 1947 | apr. 12, 1947 |al3.9 - 2,450
1933 | Mar. 13, 1933 | 0.9 0.6 75 |1948 | Apr. 11, 1948 [ 5.0 - 729
1934 | Apr. 4, 1934 | 2.3 1.2 - " l19a9 |apr. 3, 1949 | 5.9 | 1.5 650
Apr. 7, 1934 - - 15 ||1950 | Apr. 3, 1950 | 16.6 | 3.3 2,300
1935 | Mar. 16, 1935 | 5.2 2.5 513
1951 [ Apr. 6, 1951 | 12.2 .8 1,890
1936 [ Mar. 22, 1936 | 3.0 1.0 415 /1952 | apr. 12, 1952 | 20.9 .3 5,400
1937 | Apr. 9, 1937 | 3.7 - 540
1938 | Mar. 17, 1938 | 2.3 - 318 ({1953 | Mar. 23, 1953 | 4.62| 1.32 390
1939 | Mar. 25, 1939 | 10.2 1.1 1,350 May 29, 1953 |bl4.45| - 2,500
1940 | Apr. 8, 1940 | 3.5 .3 301 June 16, 1953 | 5.22 - 685
June 27, 1953 | 4.80 - 627
1941 | June 11, 1941 | 4.2 - 608
1942 | June 10, 1942 | 4.1 - 579 111954 | June 15, 1954 | 3.la| - 342
1943 | Apr. 2, 1943 | 21.02 - 5,500 July 2, 1954 | 5.93| - 800
1944 | July 7, 1944 | 6.9 - 956
1945 | Mar. 19, 1945 | 15.3 - 2,540 [[1955 | Apr. 1, 1955 | 5.76] 1.7 550

a Occurred on following day.
b Occurred at different time than peak discharge.
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Peak stages and discharges of Wild Rice River near Abercrombie, N. Dak.--Continued

Wat Gage Ice Gage Ice
yi;?, Date height |effect |Discharge (IWater Date height effect [Discharge
(feet)|(feet)| (cfs} [ vear (feet)|(feet)| (cfs)
1956 | Apr. 6, 1956 | 4.39] 1.35 320 || 1959 | June 17, 1959 8 -
Apr. 12, 1956 | 6.17| - 750 ’ 2.8 22z
1960 | Apr. 6, 1 . -
1957 Apr. 19, 1957 | 3.47] - 408 pre 8, 1960 | 8.00 840
June 26, 1957 | 3.40| - 394 || 1961 | Mar. 3, 1961 | =z.z0| - 36
1958} Apr. 9, 1958 | 3.03] - 262

540. Red River of the North at Fargo, N. Dak.
(Published as Red River at Moorhead, Minn., in 1901)

Location.--Lat 46°51'40", long 96°47'00", in NWiNE{ sec.18, T.139 N., R.48 W.,
at city waterplant on Fourth Street S. in Fargo, 25 miles upstream from
mouth of Sheyenne River, and at mile 453.

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

Gage.--Nonrecording prior to Aug. 13, 1959; recording thereafter.

Sept.

Prior to

1, 1914, at site 13 miles downstream, at daftum 6.65 ft lower.

Sept. 1,

1914, to July 31, 1928, at site 1 mile downstream, at datum 3.70 ft higher.
Aug. 1, 1928, to Apr. 12, 1959, at site 1 mile downstream at present datum.
Apr. 13, 1959, to June 21, 1960, at site 2 miles upstream at present datum.
Datum of present gage is 867.4 ft above mean sea level, datum of 1929. Gage
heights for period Sept. 1, 1914, to July 31, 1928, converted to present
datum.

Stage-discharge relation.--Defined by current-meter measurements below 16,200

¢fs; subject to changes owing to shifting channel or control, changing slope,
and 1ice effect.
charges for floods of Apr. 11, 1882, and Apr. 7, 1897, computed on basis of
recent measurements using open-water conditions.

These changes were poorly defined for some years.

Dis-

Historical data.--Maximum stage known, 40.1 ft Apr. 7, 1897, site and datum
then in use.

Remarks.--Flow regulated by several powerplants and numerous controlled lakes
and ponds, of which Lake Traverse (the largest) has 137,000 acre-ft capaclty

available for flood control since December 1941.

Only annual peaks are

shown .
Peak stages and discharges
Gage Ice Gage Ice
Water Date neight |effect |Discharge |[Water Date neight |effect [Discharge
year (feet)|(reet)| (cfs) | year (tees) |(teet)| (cfs)
1662 | apr. 11, 1882 | 37.6 | 20,000 [|[1921 |apr. &, 1921 | 6.4 - 1,970
1922 |Apr. 11, 1922 | 14.7 - 5,200
1897 | ape. 7, 1897 | 20.1 - | 25,000 |[1923 | June 29 1923 | 11.6 - 3,960
1924 |apr. 30, 1924 | 6.2 - 530
1902 | May 23, 1902 | 10.5 - 1,180 [|1925 | June 21, 1925 | 7.0 - 940
1903 | apr. 6, 1903 | 13.9 - 2,450
1904 | Apr. 20, 1904 | 21.3 1.7{ 5,220 ||1926 | Mar. 24, 1926 | 8.0 - 1,600
1905 | May 17, 1905 | 18.4 - 4,250 [|1927 |Mar. 19, 1927 | 9.1 - 2,650
1908 | apr. 9, 1906 | 15.5 R 5050 [|19268 |Mar. 28, 1928 | 13.3 2.0| _a3,840
1907 | Mar, 21, 1907 | 29.8 4.0f 7,000 ||1929 [Mar. 20, 1929 ] 12.8 z ,
1908 | June 13, 1908 | 14.7 | 2leoo [|19%0 |Mar. 17, 1930 | 10.0 - 1.0
1909 ﬂg;' gg’ 1333 1.0 21 2o lles [apr. 3, 1931 | a.ss - 365
, )
1910 | maw. 357 o0 | 23.2 - 780 11932 | apr. 11, 1932 | 9.45 - 875
o 190 1910 - T 5,000 ||1933 | apr. 5, 1933 | slos - 605
1934 | Apr. 10, 1934 | 8.55 - 323
1911 | Apr. 11, 1911 | 8.7 - 608 ||1935 |Mar. 20, 1935 | 9.72 - 942
1912 | May 14, 1912 | 0.6 - 1,100
1913 | July 8, 1913 | 11.9 - 1,560 [|1936 | Apr. 14, 1936 | 9.90 - 1,050
1914 | June 12, 1914 | 16.1 - 3,140 ||1957 | Apr. 12, 1937 | 10.17 - 1,390
1915 | July 3, 1915 | 9.73 - 3,130 ||1938 |May 2, 1938 | 10.02 - 1,350
1939 |Mar. 31, 1939 | 13.00 - 3,870
1916 | Apr. 6, 1916 | 23.63| 3.5 - |l1eac | apr. o) 1940 | 9083 - 1,030
July 11, 1816 : - 7,740
1917 | apr. 3, 1917 | 17.8 3.0 5,240 {1941 |Apr. 3, 1941 | 10.10 - 1,390
1918 | Mar. 31, 1918 | 6.87 - 874 [|1942 |June 11, 1942 [ 12.27 - 3,380
1919 | apr. 6, 1913 | 6.5 - 650 (11943 |Apr. 7, 19435 | 28.40 - | 18,000
1920 | Mar. 28, 1920 | 17.2 - 6,200 ||1944 | June 10, 1942 | 14.26 - 4,150

a About,
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Peak stages and discharges of Red River of the North at Fargo, N. Dak,--Continued

Gage | Ice Gage Ice .

Water Date height effect {Discharge Water Date height [effect D'scharge
year (feet)|(feet)| (cfs) | vear (feet)|(feet)| (cfs)
1945 [ Mar. 22, 1945 20.70 - 7,700 ||1954 lJuly 4, 1954 10.53 - 1,920

N 1955 | Apr. 4, 1955 11.12 - 2,760
1946 | Mar. 27, 1946 17.13 - 5,970
1947 | Apr. 15, 1947 [b22.93 - 9,300 |I1956 | Apr. 16, 1956 12.54 - 3,870
1948 { Apr. 10, 1948 |pl2.45 - 3,390 ||1957 | Apr. 24, 1957 11.10 - 2,540
1949 § July 12, 1949 11.27 - 2,660 ]|]1958 | July 6, 1958 10.90 - 2,280
1950 | apr. 7, 1950 [b20.88 - 7,800 ||1959 [July 8, 1958 | 10.42 - 1,250

1960 |Apr. 8, 1960 | 12.48 0.6 3,900

1961 { Apr. 11, 1951 |b20.73 - 8,010
1952 | Apr. 16, 1952 28.79 - 16,300 ||1961 | June 9, 1961 9.24 - 1,020
1953 j June 1, 1953 |bl8.0S - 6,720

b Occurred at different time than peak discharge.

545. Sheyenne Rlver above Harvey, N. Dak.

Location.--Lat 47°42'10", long 99°56155", in SWiSEY sec.24, T.149 N., R.73 W.,
on right bank just downstream from county road 2 miles upstream from
unnamed tributary, and 4% miles south of Harvey

Drainage area.~-424 sq mi, of which 270 sq ml 1s probably noncontributing.

Gagef-igggording Datum of gage is 1,547.30 £t above mean sea level, datum
o

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--8 ft.

Remarks.--Base for partial-duration series, 100 cfs.
Peak stages and discharges

Gage Ice Gage Ice

wz:f” Date height |effect {Discharge |Water Date height [effect Iisc§§r e
year (feet)|(feet)] (cfs year (feet) [(reet)| (cfs
1956 (a) 9.3 - - 11959 | Mar. 7, 1959 6.93] 2.3 -

Apr. 11, 1956 8.92 - 224 Mar. 28, 1959 5.70 7 15

June 7, 1956 8,07 - 105

1960 | Mar. 23, 1960 9.50 1.7 -

1957 | Mar. 23, 1957 8.14 2.4 26 Mar. 27, 1960 8.94 .1 209
1958 { Mar. 27, 1958 8.25 2.8 - 1961 | February 1961 7.70 4.0 -

June 30, 1958 7.26 - 58 Apr. 5, 1961 5.19 .85 14

a Sometime during period Apr. 1-9.

550. Sheyenne River near Harvey, N. Dak.

Location.--lat 47°47125", long 99°53125", in SEiswi sec.21, T.150 N., R.72 W.
on left bank 90 ft north of Harvey Water wOrks, 0.4 m11e upstream fron small
tributary, and 2¢ miles northeast of Harvey.

Drainage area.--534 sq mi, of which 360 sq mi is probably noncontributing.

Gage .-~Nonrecording. Prior to June 11, 1946, at site 3 miles upstream and at
altitude 1,541 ft (from topographic map). Datum of present gage is 1,520.10
ft above mean sea level, datum of 1929.

Stage-discharge relation.--~Defined by current-meter measurements,

Bankfull stage.--5 f%.

Remarks.--Only annual peaks are shown.
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Peak stages and discharges of Sheyenne River near Harvey, N. Dak.
Gage Ice Gage Ice
Water Date height |effect |Discharge ||Water Date helgnt leffeot Discharge
yea (feet)|(feet)| (cfs) [ year (teet)|(feet)| (cfs)
1943 | March 1943 3.2 - 580 (1951 {Apr. 7, 1951 - - 340
1952 [Apr. 3, 1952 5.30{ 0.23 -
1946 | Mar., 21, 1946 2.26 - 132 Apr. 7, 1952 - - 258
1947 | Mar. 23, 1947 5.44 0.57 200 11953 | June 30, 1953 3.60 - 60
1948 | Apr. 18, 1948 6,45 - 1,220 {11954 | June 17, 1954 5.57 - 351
1949 | Apr. 7, 1949 6.20 - 846 ||1955 [Mar. 31, 1955 4.76 .33 120
1950 | Apr., 17, 1950 6,95 .40 -
Apr. 18, 1950 - - 1,430 |/1956 | Apr. 10, 1956 5.65 - 316
1951 | Apr. 6, 1951 5.95 .60 -
552. Big Coulee near Maddock, N. Dak.
Location.--Lat 47°57'30", long 99°34'53", on line between secs. 23 and 26,
T.152 N., R.70 W., on left downstream wingwall of county hig-way bridge,
2 miles west of Maddock, and 5 miles upstream from mouth.
Drainage area.--140 sq mi, of which 50 sq mi is probably noncontributing.
Gage.--Recording.
Stage-discharge relation.--Defined by current-meter measurements.
Bankfull stage.--2.5 ft.
Remarks.--Base for partial-duration series, 20 cfs.
Peak stages and discharges
Gage Ice Gagse Ice
Water Date height leffect |Discharge (|Water Date height [effect Dis(chfarfe
year (feet)|(feet) (efs year (ree%) |(reet) cis
1957 | Mar. 21, 1957 1.95 - 33 [[1960 !Mar. 27, 1960 2,50 0.12 262
Apr. 6, 1960 2.31 - 220
1958 | Feb. 25, 1958 2.05| 0.45 21 May 26, 1960 1.74 - 64
1959 | Mar. 13, 1959 2.1 - 42 |[1961 jMar. 15, 1961 2.15 - 145

555. Sheyenne River at Sheyenne, N. Dak.

Location.--Lat 47°50120", long 99°07'03", in NELSE} sec.5, T.159 N., R.66 W.,
at recreation-pond dam, 1 mile north of Sheyenne.

Drainage area.--1,7%0 sq mi, approximately, of which 1,130 sq mi is probably
noncontributing.

Gage.--Nonrecording. Prior to July 1932, at present site and at different
datum. February to June 1933, at site 300 ft downstream at different datum.
Datum of present gage is 1,412.54 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements; subject to

changes owing to shifting channel, ice effect, aquatic growts, and wind
action in pool above control.

Bankfull stage.--7 ft.

Historical data.--Flood in 1919 reached a stage about 3 ft highsr than that of
April 1948.

Remarks.--Only annual peaks are shown.
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Peak stages and discharges of Sheyenne River at Sheyenne, N. Dak.
Gage Ice Gage Ice .

Water Date helght |effect [Discharge ||Water Date helgnt [effect D'3enarge

year (feet)|(feet)] (ofs year (rest)|(feet)| (cfs)

1930 | Feb. 24, 1930 8.73] 0.3 990 ({1944 | Sept. 1, 1944 4.94 - 537

1945 | Mar. 14, 1945 5.70 - 932

1931 | Apr. 9, 1931 2.8l - 58

1946 | Mar. 21, 1948 5.88 - 1,120
1933 | Mar. 2, 1933 6.08] 1.30 296 ||1947 [ Mar. 25, 1947 6.22| 1,01 750
1948 | Apr. 18, 1948 8,51 - 3,840
1940 | Apr. 16, 1940 3.92 - 63 (1949 { Apr. 9, 1949 7.15 - 2,080
1950 | Apr. 18, 1950 8.31 - 3,940

1941 | Apr. 3, 1941 5.76 - 847

1942 | Apr. 5, 1942 6.38 - 1,140 11951 | Apr. 9, 1951 6.25 .53 1,420

1943 | Mar. 27, 1943 7.22 .80 1,150

560. Sheyenne River near Warwick, N. Dak.

Location.--Lat 47°48120", long 98°42!'57", on south quarter of line between
secs. 15 and 16, T.150 N., R.63 W., on left bank on downstream side of
bridge on county road, 3.3 miles south of Warwick.

Drainage area.--2,070 sq mi, approximately, of which 1,310 sq mi is probably
noncontributing (inciudes 227 sq mi in closed basins).

Gage.--Recording. Altitude of gage is 1,370 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below
3,480 cfs.

Bankfull stage.--6 ft.

Remarks.--Base for partial-duration series, 200 cfs.

Peak stages and discharges
Gage Ice Gage Ice

Water Date neight |effect [Discharge {|Water pate height |effect Di?cﬁfrge

year (feet)|(feet)| (cfs) |jiyear (feet)|(reet)| (cfs)

1950 | Apr., 17, 1950 7.45 - 3,800 (11956 | Apr. 18, 1956 7.83] 0.28 4,250

May 14, 1950 5.66 - 1,650 June S, 1956 4.50 - 955

May 22, 1950 5.83 - 1,630
1957 | Sept. 5, 1957 3.17 - 2439

1951 | Apr. 11, 1951 5.01 - 1,240
1958 |Mar. 3, 1958 4,04 - 868

1952 | Apr. 8, 1952 4.17 - 737
1959 |Mar., 21, 1959 2.83 - 153

1953 | July 3, 1953 3.08 - 204
1960 [Apr. 7, 1960 5.57 .45 1,450
1954 | Feb. 28, 1954 3.07 - 213 May 22, 1960 3,01 - 238
June 19, 1954 4.38 - 878 May 28, 1960 3.31 - 373

July 3, 1954 3.68 - 430
1961 {Mar. 26, 1961 2.55 - 81

1955 | Apr. 3, 1955 5.04 - 1,330

560.2. Mauvais Coulee tributary near Bisbee, N. Dak.

Location.--Lat 48°31'00", long 9§°23'10", in SELSEL sec.1l, T.158 N., R.68 W.,
2

at bridge on county highway 73 miles south of Bisbee.
Drainage area.--2.83 sq mi.

Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements below 100 cfs
and extended To 220 cfs on the basis of logarithmic plotting.

Bankfull stage.--Not subject to overflow.

Remarks.--Only annual peaks are shown.
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Peak stages and discharges of Mauvails Coulee tributary near Bisbee, N. Dak.

Gage Gage

Water Discharge Water Discharge
year Date foagnt | (ers) year Date losens ofs
1955 March 1955 a3.24 35 1959 July 27, 1959 2.16 3

1960 Apr. 7, 1960 2.91 35
1956 Apr. 18, 1956 3.98 220
1957 Aug. 12, 1957 2,38 13 1961 - - (o]
1958 Feb. 26, 1958 2.08 .2

a Affected by backwater.

560.4. Mauvals Coulee tributary No. 2 near Cando, N. Dak.

Locatlon.--Lat 48°29'10", long 99°24120", in SWiSWL sec.23, T.158 N., R.68 W.,

at culvert on State Highway 17, 9 miles west of Cando.
Dralnage area.--8.48 sq mi.
Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--Not subJect to overflow.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Gage

Water Discharge Water Discharge
year Pate | gy | Cers) | year Pre | (gelty | Core)
1955 Mar. 30, 1955 az.50 120 1959 June 1959 1.77 4

1960 Apr. 4, 1360 3.0 180
1956 Apr. 18, 1956 - 180
1957 Aug, 12, 1857 1.46 9 1961 - - 0
1958 Feb. 28, 1958 1.08 3

a Affected by backwater.

560.6. Mauvals Coulee tributary No. 3 near Cando, N. Dak.

Location.--Lat 48°27!20", long 99°12'40", in NWINWL sec.5, T.157 N., R.66 W.,

at bridge on U.S, Highway 281, 21 miles south of Cando.

Dralnage area.--60.2 sq mi.
Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--Not subject to overflow.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Gage

Water Discharge Water Discharge
year Date ?32223 (efs) year Date ?§i§2§ (cfs)
1955 (a) 5.59 485 1959 March 1959 - 0.5

1960 Apr. 7, 1960 b4.9 200
1356 Apr, 19, 1956 7.0 850
1957 Aug. 12, 1957 2.32 20 1961 - - 0
1958 Feb. 26, 1958 - .2

a Occurred during period Apr. 1-20, 1955.
b Affected by backwater.
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560.8. Mauvais Coulee tributary No. 4 near Bisbee, N. Dak.

Location.--Tat 48°29'10", long 99°26'50", in SWiSWi sec.21, T.158 N., R.6€ W.,
at bridge on State Highway 17, 10 miles southwest of Bisbee.

Drainage area.--24.4 sq mi.
Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements below 260 cfs
and extended to 450 cfs on the basis of logarithmic plotting.

Bankfull stage.--Not subject to overflow.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Gage

Water Discharge Water Dis~harge
year Date ?gig:;’ (efs) year Date ?;;gzg (efs)
1955 Apr. 1, 1955 a2.75 300 1959 - - 0

1960 Apr. 7, 1960 2,65 230
1956 Apr. 18, 1956 3.09 450
1957 Aug. 12, 1957 1.23 10 1961 - - 0
1958 Mar. 27, 1958 1.02 .1

__ & Affected by backwater,

561. Mauvais Coulee near Cando, N. Dak.

Location.--Lat 48°27', long 99°07', in NELSEL sec.l, T.157 N., R.66 W., or left
bank a third of a mile upstream from highway bridge, 4 miles upstream from
West Pork, 53 miles southeast of Cando, and 7 miles northeast of Maza.

Dralnage area.--387 sq mi, of which 10 sq mi is probably noncontributing.

Gage.--Nonrecording prior to July 2, 1957; recording thereafter. Datum of gage
1s 1,445 £t above mean sea level (unadjusted).

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--8 ft.

Remarks.--Base for partial-duration series, 25 cfs.
Peak stages and discharges

Gage Ice Gage Ice "

Yater Date height |effect [Discharge ((Water Date heignt lefrect P17 hare
year (feet)|(teet)| (cfs year (feet)|(feet) cfs
1954 | June 16, 1954 9.83 - - 1959 } Mar. 22, 1959 5,06 2.2 a20
1956 | Apr. 20, 1956 10.71 - - 1960 | Apr. 10, 13960 8.14 1.15 570
1957 | Mar. 22, 1957 3.45 0.7 - 1961 | Apr. 10, 1961 2.04 - .3

Apr. 15, 1957 3.00 - 3.6
1958 | Oet. 1, 1957 2.80 - 1.4

a About.

562. Edmore Coulee near Edmore, N. Dak.
Tocation.--Lat 48°20'10", long 98°39'40", on line between secs. 17 and 18,
T.156 N., R.62 W., on left downstream wingwall of bridge on county higway,
11 miles southwest of Edmore, and 13 miles upstream from Sweetwater Lake.
Drainage area.--382 sq mi, of which 100 sq mi is probably noncontributing.
Gage.--Nonrecording prior to June 26, 1957; recording thereafter.
Stage-discharge relation.--Defined by current-meter measurements.
Bankfull stage.--8 ft.

Remarks .--Base for partial-duration series, 50 cfs. Only annual peaks are
shown prior to 1958,
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Peak stages and discharges of Edmore Coulee near Edmore, N. Dak.

Gage Ice Gage Ice

Vater Date height |effect [Discharge ||Water Date height [effect |Plscharge

v (teet)[(reet)| (cfs) | year (teet) |(rest)| (cfs)

1956 | Apr. 22, 1956 a6, 32 1.2 - 1959 { Apr. 3, 1959 2.64 0.66 54

Apr, 23, 1956 - - 875

1957 | April 1957 1.3 - bl2 1960 | Apr. 7, 1960 3.5 .3 100
Apr. 15, 1960 5.47 - 601

1958 | Feb, 24, 1958 - - c.5 May 21, 1960 3.43 - 129

1959 | Mar. 30, 1959 3.74 1.9 - 1961 | Apr. 5, 1961 1.93 .51 10

a Maximum during period April to June. b About. ¢ Maximum daily.

563. Little Coulee at Leeds, N. Dak.
Location.--Lat 48°17', long 99°27', 1n center of sec.31, T.156 Y., R.68 W., on
right downstream wingwall of left one of twin box culverts or U.S, Highway 2,
a quarter of a mile west of Leeds.
Drainage area.--280 sq mi, of which 140 sq mi is probably noncontributing.
Gage.--Nonrecording.
Stage-discharge relation.--Defined by current-meter measurements.
Bankfull stage.--6 ft.

Remarks.--Base for partial-duration series, 25 cfs. Only annual peaks are
shown prior to 1960.

Peak stages and discharges

Gage Ice Gage Ice

Water Date neignt |effect |Discharge [Water Date height feTrect |Plscharee
year (teet)|(feet)| (cfs year (reet)|(reet)| (cfs
1956 | Apr. 15, 1956 7.2 - 515 {|1960 | Apr. 4, 1960 5.f8 0.05 110
1957 | Mar. 23, 1957a| b5.2 - ab

1958 - - - O |[1961 - - - o}
1959 - - - o]

a About. b Affected by backwater.

564, Big Coulee near Churchs Ferry, N. Dak.
(Published as "Mauvais Coulee" prior to 1961)

Location.--Lat 48°10'40", long 99°13'15", in NWiNWl sec.12, T.1f4 N., R.67 W.,

on downstream side of right abutment of bridge on U.S. Highwey 281, 1 mile
downstream from Little Coulee and 6 miles south of Churchs Ferry.

Drainage area.--2,510 sq mi, approximately, of which 690 sq mi is probably
noncontributing.

Gage.--Nonrecording at former bridge on U.S. Highway 281, one-elghth of a mile
upstream, at datum 0.70 ft higher prior to July 18, 1956; recording there-
after at described site.

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--8 ft.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Ice Gage Ice

Water Discharge ||Water Discharge
Date height |effect Date height [effect

year (fect)|(tees)| (ofs) | vear (teet) |(feet)| (cfs)

1950 | June 6, 1950 4.4 - a620 }11957 | Mar, 21, 1957 2,18 0.86 23

100 1958 | Feb. 25, 1958 |cl.17 -

1951 | Apr. 4, 1951 | 2.6 - Teb. 230 1958 | - i
1952 | April - 1952 - - Pl 1959 | Mar. 17, 1959 |c1.80 | 1.5 -
Mar, 25, 1959 - -
1954 | June 30, 1954 | 4.42| - 329 ,
1955 | Apr. 20, 1955 | 2.95| - 320 lle60 | apr. 5; 190 | s.10 | 1.7 a30
1956 |May 4, 1956 | 3.54] - 534 |l1961 | Mar, 21, 1961 | 1.10 - e.2
a Maximum during period March to September. b Estimated. ¢ Maximum observed;

backwater from ice or snow. d About. e Maximum daily.
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570. Sheyenne River near Cooperstown, N. Dak.

87

Location.--Lat 47°26', long 98°02', in NELSE} sec.27, T.146 N., R.58 W., on

rig

Cooperstown.

bank 150 ft downstream from county bridge and 5 miles east of

Drainage area.--6,470 sq mi, approximately, of which 5,200 sq mi is proltably

______E_____E

noncontributing (includes 3,800 sq mi in closed basins).

Gage.--Nonrecording March 1945 to Aug. 2, 1950; recording thereafter.

T

“atum of

gage 1s 1,271.04 ft above mean sea level, datum of 1929 (Corps of Engineers
bench mark).

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--14 ft.

Remarks .--Base for partial-duration series, 200 cfs.
Peak stages and discharges

Gage Ice Gage Ice
Water Date helght |effrect |Discharge jWater Date helght [effect |Discharge
year (feet)|(Feet) (cfs year (feet)|(feet) (cts)
1945 | Mar. 20, 1945a]al0.5 b 2l,000 |[|1954 [ Feb. 20, 1954 6.43 0.83 -
Mar. 7, 1954 6.66 .95 210
1946 | Mar. 24, 1946 11.70 1.05 - June 26, 1954 9.32 - 682
Apr. 2, 1946 10.68 - 964 July 9, 1954 7.38 - 389
July 28, 1946 7.05 - 382
1955 | Apr. 11, 1955 11.41 - 1,060
1947 | Apr. S, 1947 13.89 2.18 1,150 June 7, 1955 6.92 346
June 5, 1947 6.00 - 236
1956 | Apr. 24, 1956 16.32 - 2,600
1948 | Apr. 23, 1948 18.10 - 5,600 June 15, 1956 9.34 - 719
1949 | Apr. 17, 1948 15.95 - 2,290 H1957 |Mar. 23, 1957 7.27 1.45 220
June 1, 1949 6.80 338 Mar. 31, 1957 6.36 .56 216
Sept. 4, 1957 6.68 - 280
1950 | Mar. 28, 1950 9,32 3.10 251 Sept.11l, 1957 6.55 - 268
Apr. 17, 1950 18.69 - 7,830
May 9, 1950 17.03 - 3,460 111958 |Mar, 15, 1958 7.06 1.2 220
June 16, 1950 6.85 - 352 Apr. 7, 1958 7.04 .17 340
June 25, 1950 7.38 - 430
1959 | Apr. 1, 1959 7.95 .92 360
1951 | Apr. 6, 1951 11.46 .80 926
Apr. 13, 1951 | 11.05| - 989 (11960 |aApr. 14, 1960 | 13.38] - 1,340
May 24, 1960 7.35 - 384
1952 | Apr. 14, 1952 13.02 .70 1,240 June 3, 1960 6.52 - 277
July 3, 1952 6.64 - 289
July 21, 1952 5.83| - 226 {1961 |Apr. 1, 1961 | 6.13[ 1.2 -
Apr. 3, 1961 5.13 .03 120
1953 | June 22, 1953 5.95 - 240
July 3, 1853 6.22 - 271
a About.

572. Baldhill Creek near Dazey, N. Dak.

Location.--Lat 47°13', long 98°07', in SWi sec.2, T.143 N., R.59 W., on left
bank 500 ft upstream from bridge on county highway, 43 miles northeast of
Dazey, and 14 miles upstream from mouth.

Drainage area.--691 sq mi, of which 340 sq mi is probably noncontributing.

Gage.--Nonrecording prior to Nov. 9, 1956; recording thereafter.

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--7 ft.
Remarks.--Base for partial-duration series, 60 cfs.
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Peak stages and discharges of Baldhill Creek near Dazey, N. Dak.

Gage Ice Gage Ice
Water Date height |effect [Discharge ||Water Date height |effect |Discharge
year (feet ) |(feet) (cfs) | year (feet){(feet) (efs)
1950 | April 1950 (alQ - - 1959 {Mar. 14, 1959 4.42 1.4 a30
1956 | Apr., 12, 1956 6.75 0.20 b767 ||1960 |Mar, 27, 1960 7.72 1.9 a350
Apr. 5, 1860 6.00 .11 370
1857 | Apr. 1, 1957 3.61 .05 270
July 28, 1857 4,05 - 120 lj1961 (Mar. 2, 1961 3.60 .43 40
Sept. 3, 1857 5.07 - 248
1958 | Oct, 25, 1857 3.31 - 56
a About,

b Maximum during period March to September.

580. Sheyenne River below Baldhill Dam, N. Dak.
Loeation.--Lat 47°01'50", long 98°05'00", in NWi sec.18, T.141 I'., R.58 W., on
right bank 600 ft downstream from Baldhill Dam, 8 miles northwest of Valley
City, and at mile 270.5.

Drainage area.--7,470 sq mi, approximately, of which 5,560 sq mi i1s probably
noncontributing (includes 3,800 sq mi in closed basins).

Gageéééﬁecording. Datum of gage 1s 1,200.00 ft above mean sea level, datum of

Stage-discharge relation.--Defined by current-meter measurements; subject to
changes owlng to channel shifting and control changes.

Remarks.--Regulated by Lake Ashtabula since 1949 (usable capacity at normal
pool elevation, 69,100 acre-ft; capacity at maximum pool elevation,
116,500 acre-ft). Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water - Discharge
year Date ?gig:; (efs) year Date ?éigzg cfs)
1948 Apr. 27, 1948 - 4,600 1956 Apr. 26, 1956 30.25 2,070
1957 Sept.3-5, 1957 27.50 598
1950 May 23, 1950 32.62 3,150 1958 oet., 22, 1957 26.92 -
July 17, 1958 - 240
18951 Apr. 13, 1851 28.00 1,270 1958 Nov. 18, 1988 26.83 190
1952 Aug., 29, 1952 - a400 18860 Apr. 17, 19860 29.24 1,570
1953 July 16, 1853 29.41 1,900
1954 Mar. 11, 1954 28.28 1,270 1961 Nov. 27, 1960 27.88 697
1955 Apr. 13, 1855 28.86 1,640

a About.

585. Sheyenne River at Valley City, N. Dak.

Location.--Lat 46°54150", long 98°00'30", in SELNWE: sec.28, T.140 N., R.58 W.,
on left bank 100 £t downstream from College Dam in Valley City, 13 miles
downstream from Baldhill Dam, and at mile 253.0.

Dralnage area.--7,810 sq mi, approximately, of which 5,700 sq mi 1s probably
noncontributing (ineludes 3,800 sq ml in closed basins).

Gage.--Nonrecording March to August 1919 at site half a mile upstream at dif-
ferent datum, March to Oct. 13, 1938, at present site and datim; recording
thereafter. Datum of present gage 1s 1,199.91 ft above mean sea level, datum
of 1929 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--12 ft.

Remarks.--Flow regulated by Lake Ashtabula since August 1949 (usable capaclty
at normal pool elevation, 69,100 acre-ft; capacity at maximum pool elevation,
116,500 acre-ft). Base for partial-duration series, 200 cfs. Only annual
peaks are shown 1919, 1938, and 1850-61.
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Peak stages and discharges of Sheyenne River at Valley City, N. Dak.

Gage Ice Gage Ice
Water Date neight |effect [Discharge ||Water Date helght [effect [Discharge
year (feet)|(feet)| (cfs) [|year (feet) |(feet)| (cfs)
1862 | April 1882 |a20.0 N - |[x945 | Mar. 24, 1345 | 7.08| - 1,020
1697 | April 1897 [bl1s.s - - |l1946 | Mar. 26, 1946 | 7.56] - 1,160
— July 31, 1946 | 4.08| - 288
1919 | Apr. 18, 1919 | 14.8 - 2,750
1947 |Mar. 23, 1947 | 6.51| o0.40 850
1938 | Mar. 29, 1938 | 3.90| - 244 Apr. 11, 1947 | 10018 2 1,910
June 7, 1947 | 3.93| - 253
1939 [ Mar. 20, 1939 | 4.55] 0.70 236 :
Mar. 27, 1933 | 4.75| .82 250 ||1948 | Apr. 28, 1948 | 17.51| - 4,580
Apr. 6, 1938 | 4.34| - 342
1949 |Mar. B8, 1949 | 4.95| - 478
1940 | apr. 8, 1940 | 5.14] .09 525 Apr. 10, 1943 | 8.s3| - 1,380
spr. 18, 1940 | 4.02| - 267 Apr. 21, 1948 | 10.%0| - 2,120
June 3, 1943 | 4.27{ - 334
1941 | Apr. 19, 1941 | 9.10] -~ 1,590 July 5, 1349 | s.47] - 506
May 28, 1941 | 4.40] - 378 July 8, 1943 | s.63| - 638
Sept. 4, 1941 | 4.22| - 336 July 28, 1943 | 6.88| - 973
1942 | Apr.17,18, 1942 | 7.72| - 1,190 [|l1950 {May 5, 1950 | 14.60] - 3,050
May 1, 1942 | 4.60| - 100
May 27, 1342 | 4.21| - 317 ||1951 |Apr. 19, 1951 | s8.08] - 1,270
June 3, 1942 | 4.08| - 289 (1952 |Mar. 31, 1952 | 6.02] - 650
June &, 194z | 4.91| - 452 [|1983 |July 17, 1953 | e.11i| - 1,230
mug. 30, 194z | 4.97| - 461 (1954 |July 13, 1954 | 6.29| - 726
1955 |Apr. 14, 1955 | 9.04| - 1,450
1943 | Mar. 27, 31, - - 1,900
Apr. 1, 1943 1956 |Apr. 28, 1956 | 10.58| - 1,870
Mar. 4, 1943 | 4.02| - 276 ||1957 |Sept. 4, 1957 | c6.48| - 627
June 16, 1943 | 5.73| - 721 1958 |July 17, 1958 | ca.21| - 248
1959 |June 27, 1959 | 7.02| - 988
1944 | June 2, 1944 | 4.50| - 399 ||1960 | Apr. 17, 1960 | 9.52| - 1,570
July 17, 1944 | 3.92| - 264
Aug. 25, 1944 | 4.00| - 290 (1961 |Mar. 2, 1961 | 4.01| - 251
sug. 30, 1944 | 4.13] - 326
Sept.10, 1944 | 3.83| - 234

a Determined by Corps of Engineers; present site and datum.
b Present site and datum.
¢ Affected by backwater from construction work.

587. Sheyenne River at Lisbon, N. Dak.

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

Drainage area.--8,190 sq mi, approximately, of which 5,700 sq mi is probebly
noncontributing (includes 38,800 sq mi in closed basins).

Gage .--Recording. Datum of gage is 1,066.46 ft above mean sea level, datum of
1929.

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--18 ft.

Remarks.--Flow regulated by Lake Ashtabula. Only annual peaks are shown.
Peak stages and dlscharges

Gage Ice Gage Ice -

Water Date neignt |effect |Discharge |(Water Date helght [effect [ ischarge
year (feet)|(feet)| (cfs) | year (feet)|(feet)| (cfs)
1950 May 1950 13.8 - - 1959 { June 29, 1959 4,28 - 451
= 1960 |Mar. 29, 1960 | 9.85| 1.7 -
1957 | Sept. 7, 1857 5.20 - 612 Apr. 11, 1960 - - 1,980
1958 | Mar. 2, 1958 | 4.82 - -

Apr. 7, 1958 - - 490 [l1961 [Mar. 8, 1961 | 4.81] .25 482
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590. Sheyenne River near Kindred, N. Dak.

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

Drailnage area.--8,800 sq mi, approximately, of which 5,780 sq mi is probably
noncontributing (includes 3,800 sq mi in closed basins).

Gageéé-Nonrecording. Datum of gage 1s 925.55 ft above mean sea level, datum of

Stage-discharge relation.--Defined by current-meter measurements; subject to
changes owing to channel shifting and lce effect.

Bankfull stage.--22 ft.

Remarks.~-Regulated by Lake Ashtabula since 1949 (usable capacity at normal pool
elevation, 69,100 acre-ft; capacity at maximum pool elevation, 116,500
acre-ft). Only annual peaks are shown.

Peak stages and discharges

Water Gage Ice Gage Ice

Date height |effect |Discharge ||Water Date height |efrect |Discharge
year (feet)|(feet)| (cfs year (feet)|(feet) (cfs
(a) Spring 22.1 - 13,600 ||1956 [ May 4, 1956 | 10.82 - 1,460
b 1957 | Sept.l2, 1957 5,70 - 547
1950 | May 13, 1950 | 20.5 - 3,210 || 1958 { Mar. 5, 1958 6.93 1.6 480

1959 | July 3, 1959 4.153 - 204
1951 | Apr. 3, 1951 10.15 2.8 - 1960 | Apr. 10, 1960 12,37 1.7 -
May 5, 1951 - - 1,010 Apr. 13, 1960 - - 1,820
1952 | Apr. 8, 1952 17.80 2.45 2,240
19583 | July 3, 1953 6.44 - 679 || 1961 | Mar. 11, 1961 5.1 .45 350
1954 § July 6, 1954 6.17 - 631
1955{ Apr. 19, 1955 8.80 - 1,120
a Occurred in water year 1847 or 1848,
b About.

595. Sheyenne River at West Fargo, N. Dak.
Published as "at Haggart" or "near Haggart" 1902-7, 1819)

Location.--Lat 46°53'20", long 96°54'55", in sec.31l, T.140 N., R.49 W., on
Teft bank 80 ft downstream from county highway bridge, 1 mile north of West
Fargo, 8 mlles upstream from Maple River, and at mile 24.5.

Drainage area.--8,870 sq ml, approximately, of which 5,780 sq mi 1s probably
noncontributing (includes 3,800 sq mi in closed basins).

Gage.--Nonrecording prior to June 28, 1933; recording thereafter. Prior to
930, at private bridge, three-quarters of a mile upstream at different
datum. Datum of gage is 877.19 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements; subject to
changes owﬁng To channel changes, 1ce effect, backwater from tributary in-
flow below the statlon, possible backwater from the Red River of the North,
and changlng slope.

Bankfull stage.--16 ft.

Remarks.--Flow regulated by Lake Ashtabula since August 1949 (usable capaclty
at normal pool elevation, 69,100 acre-ft; capaclty at maximum pool elevatlon,
116,500 acre~ft). Records do not include overbank discharge (about 500 cfs
maximum in May 1950) which leaves Sheyenne River in vicinlty of Horace and
flows into Red River of the North above Fargo during perlods of high flow.
Base for partial-duration series, 400 cfs. Only annual peaks are shown
prior to 1934, and 1950-61.
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Peak stages and discharges of Sheyenne River at West Fargo, N. Dak.

Gage Ice Gage Ice
Water Date height |effect [Discharge (|Water Date height |effect [Discharge
¥ (reet)|(feet)| (cfs year (feet) |(feet) (cfs
1803 | Apr. 11, 1803 14.7 - 1,570 {[1943 { June 5, 1943 10.95 - 1,040
1804 | Apr. 22, 1904 18.8 0.5 - June 16, 1943 10.80 - 1,010
Apr. 25, May 2| - : 1,350 Aug. 8, 1943 | 7.30] - 471
1904
1905 | May 13, 1905 9.8 - 814 || 1944 | Apr. 18, 1944 7.11 - 400
May 22, 1944 | 10.10] - 861
1906 | Apr. 16, 1906 | 11.7 | - 1,060 June 9, 1944 | 7.61f - 467
1919 | Apr. 28, 1919 | 16.8 | - 2,220 || 1945 | Mar. 22, 1945 | 13.38] - 1,360
1930 | Mar. 25, 1930 15.52 2.5 - 1946 | Mar. 31, 1946 15.01 - 1,690
Apr. 5, 1930 - - 1,780
1947 | Apr. 18, 1947 20.53 - 2,800
1931 1{ Apr. 7, 1931 7.84 - 390 June 13, 1947 |bl4.43 - -
1932 | Apr. 13, 1932 | 11.84| - 1,110 June 15, 1947 | (b) | - 430
1933 | Mar. 11, 1933 11.82 2.20 680
1948 | May 7, 1948 18.46 - 2,650
1934 | Apr. 13, 1934 7.22 - 336
1949 | Apr. 12, 1949 14.60 - 1,440
1935 Mar., 29, 1935 7.32 .21 362 Apr. 29, 1949 16.19 - 1,980
1936 | Apr. 21, 1936 9.74 b 718 {1950 { May 11, 1950 [ b20.61 - -
May 22, 1950 |bl9.99| - 2,810
1937 | Apr. 18, 1937 7.40 - 485
1951 | apr. s, 1951 | 13.25| o©.94] 1,020
1938 | Mar. 27, 1938 5.50 - 249 )| 1952 | Apr. 9, 1952 | b20.50 - -
Apr. 12, 1852 | b20,.28| - 2,510
1339 | Mar. 28, 1939 9.96 2.10 - 1953 | June 17, 1953 b) - 1,300
Apr. 3, 1939 (a) - 600 June 20, 1953 | b18.83 - -
1954 | July 7, 1954 9.11 - 565
1940 | Apr. 18, 1940 7.88 - 555 |[ 1955 | Apr, 21, 1955 11.68 - 1,110
1941 | Apr. 26, 1941 | 12.72] - 1,340 |{ 1956 | May 8, 1956 | 13.01] - 1,450
June 11, 1941 7.06 - 428111957 | Sept.14, 1957 7.86 - 442
1958 | Mar. 7, 1958 8.84 .8 470
1942} Apr. 27, 1942 11.02 - 1,040 {1 1959 | June 12, 1959 6.70 - 246
June 9, 1942 7.58 - 513111960 | Apr. 14, 1960 14.795 - 1,720
1943 Apr. 1, 1943 19.35 1.83 - 1961 | Mar. 14, 1961 8.08| 2.0 © 255
Apr.7-10,1943 | (a) | - 2,400

a No defined peak gage height; peak discharge occurred at time of changing stage and
decreasing ice effect.
b Backwater from tributary inflow below station.
597. Maple River near Enderlin, N. Dak.

Location.--Lat 46°37110", long 97°34'20", on west line sec.2, T.136 N., R.55 W.,
on right bank 25 ft downgtream from county highway bridge, 1 mile downstream
from South Branch, and 1% miles east of Enderlin.

Drainage area.--843 sq mi, of which 47 sq mi 1s probably noncontributing.

Gage.--Nonrecording prior to Sept. 20, 1956; recording thereafter.

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--6 ft.

Remarks.--Base for partial-duration series, 40 cfs.
Peak stages and dlscharges

Gage Ice Gage Ice
Water Date height |effect |Placharge |iWater Date height feffect |Plachange
year (feet)|(feet) (cfs year (feet)|(feet) crs
1956 | June 7, 1956 4.15 - a92 |[1959 | Nov. 18, 1958 3.03 - 34
1957 | Aug. 13, 1857 4.89 - 150 /{1960 | Mar, 26, 1960 6.69 - 456
Sept. 5, 1957 4.27 - 97 Apr. 1, 1360 6.57 - 426
Sept.l2, 1857 3.22 - 42 Apr. 8, 1960 7.28 - 621
1958 | Feb. 28, 1958 5.68 0.8 140 [|1961 | Dec. 1, 1960 4,44 2.4 -
Apr. 6, 1958 5.34 - 202 Mar. 4, 1961 3.78 .25 39
June 10, 1958 3.56 - 59
July 5, 1958 3.59 ~ 60

a Maximum during period May to September.
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598. Swan Creek near Absaraka, N. Dak.

Location.--Iat 46°58'30", long 97°21'30", on north line sec.3, T.140 N., R.53 W.,
ridge on county highway 12 miles east of Absaraka.

Drainage area.--22 sq mi, approximately.
Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Gage

Water Discharge Water Discharge
Dat heigh f

year € (fe§t§ (efs) year Date {32523 (efs)
1955 Mar. 30, 1955 2,20 60 1959 June 10, 1959 2.13 54
1956 Apr. 13, 1956 2.03 44 1960 March 1960 a3.11 100
1957 June 22, 1957 az.70 80

1358 July 1958 al.87 20 1961 Mar, 2, 1961 a2.31 28

a Affected by backwater.

598.5. Swan Creek tributary near Ayr, N, Dak.

Location.--Lat 46°58!30", long 97°30'00", in NEL sec.4, T.140 N., R.54 W., at
culvert on county highway 4% miles south of Ayr.

Drainage area.--2 sq mi, approximately.
Gage.--Crest-stage gage. Datum was 0.26 ft lower prior to August 1955,

Stage-discharge relation.--Deflned by current-meter measurements below 26 cfs
and extended to 85 cfs on basis of logarithmic plotting.
Bankfull stage.--Not subject to overflow.

Remarks .--Control is 24-inch culvert replaced by 60-inch culver® in August
1955. Only annual peaks are shown.

Peak stages and discharges

Gage Gage Discharge

Water Discharge Water

year Date ?;22:3 (efs) year Date ?;:g:g (cfs)

1985 March-April 1.86 8 1959 March 1959 2.95 5
1960 March 1360 4.90 70

1956 Apr. 19, 1956 84.48 -

1957 June 22, 1957 2.60 85 1961 Mar. 2, 1961 2,19 3.8

1958 July 1958 1.78 1.1

a Affected by backwater.

599. Swan Creek near Casselton, N. Dak.

Location.--Lat 46°55'00", long 97°15'30", in NWi sec.28, T.140 N., R.52 W., at
ridge on county highway, 2.6 miles northwest of Casselton.

Drainage area.--30 sq mi, approximately.
Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Gage

Water Discharge Water Discharge

year Date feeses | (ets) year Pate Toegat | (ots)

1955 Mar. 29, 1955 a7.l1lo 260 1959 June 10, 1959 7.38 210
1960 Apr. 6, 1960 7.32 200

1956 Aprlo-14,1956 a7.63 270

1957 June 22, 1957 5.22 70 1961 Mar. 9, 1961 4.4 8

1958 July 3, 1958 4.74 5

a Affected by backwater.
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599,5. Swan Creek tributary near Casselton, N. Dak.

Location.--Lat 46°53'10", long 97°12'40", near center sec.2, T.139 N., R.52 W.
at culverts on State ﬁighway 18, 1 miie south of Casselton. ’

Drainage area.--2.5 sq mi, approximately.

Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements below 60 cfs
and extended tTo cfs on basis of logarithmic plotting.

Bankfull stage.--Not subject to overflow.

Remarks.--Only annual peaks cre shown.

Peak stages and discharges

Water Gage Discharge Water Gage Discharge

year Date k(xg;s?t): (efs) year Date }(‘f.:slgt)’ (cfs)

1955 March-April 4,67 10 1959 July 10, 1959 6.00 100
1860 Apr. 6, 1960 5.07 61

1956 Apr.10-14,1956 4.05 5

1957 June 22, 1957 5.35 15 1961 Mar,2-15,1961 3.35 3

1958 July 3, 1958 5,00 12

600. Maple River near Mapleton, N. Dak.
(Published as "at Mapleton" prior to 1959)

Locatlon.--Lat 46°51'40", long 97°06'10", in SWiSEl sec.10, T.139 N., R.51 W.,
on right abutment of dam, 3 miles southwest of Mapleton, and 14 miles up-
stream from mouth.

Drainage area.--1,450 sq mi, of which 71 sq mi is probably noncontributing.

Gage.--Nonrecording prior to Oct. 1, 1958; recording thereafter. Prior to
ct. 1, 1958, at site 3 miles downstream at abouf 11.8 ft lower datum. Al-
titude of present gage is 898 ft above mean sea level (estimated by compar-
ison with gage at former site).

Stage-discharge relation,--Defined by current-meter measurements; subject to
c??nges owing to channel shifts, movement of rocks on control, and ice
effect.

Bankfull stage.--14 ft.

Remarks.--Base for partial-duration series, 300 cfs. Only annual pezks are
shown prior to 1956.
Peak stages and discharges

gage | Ice Gage | Ice
Water Date height leffect [Discharge ||Water Date height |effect Dis(cl}‘ar)ge
year (feet)[(feet)| (cfs year (feet) [(feet) cfs
1944 | Apr. 8, 1944 8.16 - 177 |j1955 | Apr. 2, 1955 12.4 3.6 500
1945 | Apr, 12, 1945 8.59 - 373
1956 | Apr. 14, 1956 11.51 2.1 630
1946 | Mar. 21, 1946 13.15 3.407 . 551
1947 | Apr. 14, 1947 15.04 - 3,880 (11957 | June 23, 1957 8.52 - 430
1948 | Apr. 7, 1948 17.28 3.56 1,500
1949 | Apr. 3, 1948 14,75 3.76 850 |{195S | Apr, 10, 1958 7.57 - 135
1950 | Apr. 2, 1950 17.73 2.58 1,980
1959 | June 12, 1959 5.58 - 1,160
1951 | Apr. 4, 1851 14.15 3.85 - June 1S, 1959 2.46 - 308
Apr. 7, 1951 - - 750
1952 { Apr. 6, 1952 18.91 77 - 1960 | Mar. 30, 1960 4,60 - 854
Apr. 6, 1952 - - 3,850 Apr. 7, 1960 | 5.65 - 1,220
1953 { June 17, 1953 15.62 - 4,840
1954 | Mar, 21, 1954 8.62 7 200 |[1961 | Mar. 10, 1961 1.42 - 49

280-255 O - 68 - 8
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Location.--Lat 47°00'40",
Highway 18
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605. Rush River at Amenia, N. Dak.

long 97°13'10", on line between secs. 23 and 24,
N., R.52 W., near center of span on upstream side of bridge on State

Drainage area.--116 sq mi.

Gage.--Nonrecording.
gage

, 0.4 mile north of Amenia.

Prior to Oct. 1, 1956, at datum 3.00 ft higher.
is 940 ft above mean sea level, datum of 1929 (from railroad profile).

Datum of

Stage-discharge relation.--Defined by current-meter measurements; subject to

changes owing to channel shifting and ice effect.
Bankfull stage.--8 ft.

Remarks .--Base for partial-duration series, 150 cfs.

stiown prior to 1956.

Peak stages and dlscharges

Only annual peaks are

Gage Ice Gage | Ice
z%gif Date height [effect |Discharge j|Water Date height |effect |Dlscharge
(reet)|(reet)| (cfs year (feet){(feet) (cfs)
1947 | Apr. 14, 1947 | 8.90| - 1,230 [|1956 | Apr. 11, 1956 | 6.80 7.4 -
1348 | Apr. 8, 1948 | 10.20{ 6.95 - Apr. 13, 1956 - : 250
Apr. 11, 1948 - : 590
1949 | Mar. 29, 1949 | 9.63] 7.6 - |l1e57 | June 24, 1957 | s.58 - 115
Mar. 31, 1949 - : 400
1950 | Mar. 27, 1950 | 10.96] 8.7 = {l1es8 | owty s, 1958 | 5.40 - 77
Apr. 7, 1950 : : 620
1959 | Mar. 2, 1953 | 7.5 2.5 -
1951 | Mar. 27, 1951 | 9.0 | 4.9 - June 10, 1959 | 6.25 : 100
Mar. 28, 1951 : . 368
1952 | Apr. 1, 1952 | 9.7 | 1.9 600 [ 1960 | Mar. 27, 1960 | 7.40 278
1953 | June 16, 1953 | 8.63] - 1,050 Apr. 6, 1360 | 8.09 - 137
1954 | Feb. 25, 195¢ | 6.51] 4.7 -
Apr. 6, 1954 : Z 120 | 1961 | Mar. 4, 1961 | 7.15| 2.8 -
1955 | Mar. 31, 1955 | 9.0 | 3.9 200 Mar. 6, 1961 | 6.06| 1.3 25

of Hawley.

Drainage area.--322 sq mi.

Gage.--Nonrecording at site 1,800 ft upstream at datum 3.17 ft higher prior to
Datum of gage 1s 1,111.91 ft above

an. 29

610. Buffalo River near Hawley, Minn.

Location.--Lat 46°51'00",
R.45 W., near left downstream end of bridge on farm lane,

long 96°19'45",

, 1953; recording thereafter.

mean sea level, datum of 1929.

near center of SE%

Stage-discharge relation.--Defined by current-meter measurements.

sec.14, T.139 N.,
2 miles southwest

Historical data.--Flood in spring of 1921 is maximum stage known, from infor-
mation by Iocal resident.
Remarks.--Base for partial-duration serles, 300 cfs. Only annual peaks are
shown prior to 1953.
Peak stages and dlscharges
Gage Ice Gage Ice
Water Date height |effect Iﬁﬁcharfe Water Date height |effect Di?Cﬁfr e
yea (feet) |[(reet)] (ofs year (feet)|(feet) cls
1921 | Spring 1921 [all.3 - - 1953 | Mar, 24, 1953 6.72 - 426
June 17, 1953 7.47 - 598
1945 { Mar. 16, 1945 9,52 - 894 Aug. 7, 1953 6.23 - 337
1946 | Mar. 19, 1946 8.49| 0.56 452 || 1954 | Apr, 12, 1954 7.36 - 630
1947 | Apr. 13, 1947 9.42 - 878 {1955 | Apr. 5, 1955 6.11 _ 358
1948 | Apr. 1, 1948 8.14| 2.64 - Tuly 12, 1955 6,43 - 209
Apr, 13, 1948 - - 297 Aug., 5, 1955 | 9.3 - 1,590
1949 | Apr. 7, 1949 6.67 - 256 % : ’
1950 | Apr. 7, 1950 9.32 - 841 || 1956 | Mar. 21, 1956 7.41 2.4 -
Apr. 11, 1956 8.50 - 1,020
1951 | Apr. 7, 1951 9.00 - 792
1952 | Apr. 8, 1952 9.10 - 880 }|1957 | Mar. 26, 1957 6.61 - 456

a From information by local resident.
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Peak stages and discharges of Buffalo River near Hawley, Minn,--Continued

Gage Ice 5 Gage Ice
gi:if Date height |effeot [Discha Water Date height [efrect Jlscharge
(feet)|(reet)| (cfs) | vear (teet)|(teet) (ofs)
1957 | Apr. 21, 1957 | 6.44] - 424 ||1959 | July 11, 1959 | 7.04]| - 551
June 25, 1957 | 6.42| - 420
1960 | Apr. 7, 1960 | 7.04| 0.14 502
1958  Mar. 1, 1958 | 5.80| 2.70 - Apr. 15, 1960 | 6.54] - 435
July S, 1958 | 4.86| - 195 Apr. 27, 1960 | 7.54| - 660
1959 | Mar. 22, 1959 | 7.46| 3.84 - llie61 | Mar. 4, 1961 | 5.60| 1.48 -
Mar. 30, 1959 | 6.20] - 381 May 16, 1961 | 5.28] - 246

615. South Branch Buffalo River at Sabin, Minn.
Location.--Lat 46°46'20", long 96°37!'40", in SWiSWi sec.9, T.138 N., R.47 W.,

near center of span on downstream side of highway bridge, a gquarter of a
mile downstream from Whiskey Creek, and 1 mile east of Sabin.

Drainage area.--522 sq mi.

Gage .--Nonrecording. Prior to Aug. 17, 1948, at site 1 mile downstream at dif-
erent datum. Datum of gage is 902,39 ft above mean sea level, datum of
1929 (levels by Soil Conservation Service).

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice
Water Date height |effect |Discharge ||Water Date height |effect |Pischarge
year (feet)|(reet) (efs year (feet)|(feet) (cfs)
1945] Mar. 18, 1945 14.69 - 1,480 |{1953 | May 31, 1953 15.38 - 3,410
1954 | Mar. 24, 1954 10,90 1,34 390
1946 | Mar. 18, 1946 |al4.34 1.94 955 |11955 | Apr. 2, 1955 12.28 - 862
1947 | Apr. 12, 1947 13.82 - 1,230
1948 | Mar. 29, 1948 15.00 4,38 - 1956 { Apr. 5, 1956 15.18 .86 2,410
Apr. 4, 1948 = - 730 |t 1957 | Apr. 21, 1957 12.53 - 982
1949 [ Apr. 5, 19489 9.08 - 324 {11958 | July 7, 1958 {bl14.60 - 1,520
1950 | Mar. 29, 1950 14.15 .98 - 1959 | June 20, 1959 11.18 - 572
Apr. 1, 1950 - - 1,460 {11960 | Apr, 27, 1960 12.34 - 1,020
1951 ( Apr. 6, 1951 13.39 - 1,640 [}1961 | May 18, 1961 9.09 - 248
1952 | Apr. 8, 1952 15.37 - 3,400

a Occurred at different time than peak discharge.
b Shifting-control adjustment, -1,28 ft.

620. Buffalo River near Dilworth, Minn.

Location.--Lat 46°57'40” long 96°39'40", in SEL swu sec.6, T.140 N., P.47 W.,
on left bank 42 miles southeast of Kragnes, 62 miles northeast of Dilworth,
and 9 miles downstream from South Branch.

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

Gage .~-Nonrecording prior to Apr. 5, 1937; recording thereafter. Altitude of
gage is 870 ft %from topographic map

Stage~discharge relation.--Defined by current-meter measurements.

Remarks.--Base for partial-duration series, 300 cfs. Only annual peaks are
shown prior to 1937.

Peak stages and discharges

Gage Ice Gage Ice

Water Dischar Water ~t |Discharge
Date height leffect Date height |effet

year (i‘ezt (feet) ("fs% year (fe%}é) (teet)| f(cfs)

1931 Apr. §, 1931 3.92 1.6 1937 | Apr, 14, 1937 9.00 2.22 390
Apr. 10, 1931 - - 46 May 3, 1837 6.11 - 322

1932 { Apr. 12, 1932 8.83 2.0 311

1933 | Apr. 3, 1933 9.02 2.8 269 ||1938 | Mar, 22, 1938 9.22 2.50 380

1934 | Apr. 10, 1934 §.02 1.4 374 May 5, 1938 s5.78 - 550

1935 | Mar. 21, 1935 9.08 2.3 311

1939 | Mar. 29, 1939 | 15.77 1.72 1,350

1936 | Apr. 16, 1936 | 14.59 - 1,460
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Peak stages and discharges of Buffalo River near Dilworth, Minn.--Continued

Gage Ice Gage Ice
Water Date neight |effect |Pischarge [[Water Date neight |effect |Dlscharge
year (feet ) |(feet)| (cfs year (feet)|(feet) (efs)
1940 | Apr. 7, 1940 | 10.29| 1.96 510 [[1952 | Apr. 10, 1952 | 21,24 - 4,310
July 6, 1952 | 10.47 - 716
1941 | Apr. 4, 1941 | 12.71| 1.76 800 July 24, 1952 | 12.00 - 935
Aug. 7, 1952 7.12 - 342
1942 | May 6, 1942 | 10.94 - 762 Aug. 18, 1952 7.12 - 342
June 3, 1942 7.40 - 399
Aug. 30, 1942 6.30 - 300 [[1953 | Mar. 30, 1953 | 12.05/ 0.18 787
Apr, 13, 1953 8.60 - 418
1943 | Apr. 2, 1843 | 22.60 - 4,530 May 25, 1953 8.22 - 384
May 30, 1943 7.33 - 372 June 2, 1953 | 17.28 - 2,030
June 7, 1943 | 10.89 - 713 June 20, 1953 | 18.43 - 2,430
July 3, 1943 9.95 - 608 Aug. 12, 1953 8.02 - 366
Aug. 10, 1943 6.36 - 306
1954 | Mar. 28, 1954 | 12.08| 5.32 -
1944 | Apr. 11, 1944 | 10.21 - 522 Apr. 12, 1954 | 11.54 .42 686
May 13, 1944 7.67 - 404 May 5, 1954 8.71 - 422
June 9, 1944 9.18 - 531
July 18, 1944 | 12,36 - 934 )| 1955 | Apr. 4, 1955 | 14.85 .23 1,260
Aug. 20, 1944 | 12.81 - 998 July 17, 1955 | 13.32 - 1,010
Sept. 6, 1944 | 12.80 - 998 Aug, 10, 1955 | 13.27 - 1,010
1945 | Mar. 20, 1945 | 19.38 .68 2,660 [[1956 | Apr. 8, 1956 | 18.5¢| 1.74 -
Apr. 25, 1945 | 11.11 - 739 Apr. 12, 1956 | 18.37 - 2,410
May 14, 1956 7.62 - 333
1946 | Mar. 21, 1946 | 17.61| 3.21 -
Mar, 22, 1946 | 17.05| 1.14 1,670 [|1957 | Mar. 27, 1957 | 13,04 7.35 760
July 9, 1946 8.74 - 481 Apr. 24, 1957 | 13.,7C - 1,080
June 28, 1957 | 10.3€ - 579
1947 | Apr. 13, 1947 | 20.26 - 3,380 Sept. 4, 1957 8.82 - 431
June 16, 1947 9.22 - 528 Sept.24, 1957 9.58 - 481
1948} Apr. 2, 1948 | 16.0 2.63 - 1958 | July 11, 1958 | 15.70 - 1,540
Apr. 8, 1948 | 14.44 - 1,310
1959 | Apr. 2, 1959 | 10.5€ .48 502
1949 | Apr. 8, 1949 | 11.17{ 1.09 602 June 23, 1959 | 11,81 - 699
July 5, 1959 8.88 - 384
1950 | Apr. 2, 1950 | 19.75| 1.55 - July 16, 1959 | 11.71 - 686
Apr., 7, 1950 - - az,600
May 10, 1950 | 15.22 - 1,610{/1960 | Apr. 9, 1960 | 15.88 .88 1,360
May 20, 1950 | 12.01 - 936 Apr. 30, 1960 | 15.12 - 1,390
1951 Apr. 7, 1951 | 17.47 - 2,230 {11961 | May 19, 1961 9.90 - 480
June 7, 1951 7.17 - 347

a Maximum daily discharge.

622. Elm River near Kelso, N. Dak.
Location.--Lat 47°17', long 97°07!', on west line of sec.l4, T.144 N., R.51 W.,

on downstream side of highway bridge, 5 miles southwest of Kelso and 14 miles
upstream from North Branch.

Drainage area.--194 sq mi.
Gage.--Nonrecording prior to Mar. 30, 1957; recording thereafter. Datum of gage
s 887.60 ft above mean sea level, datum of 1929, Emerson-Crookston supple-
mentary adjustment of 1941.
Stage-discharge relation.--Defined by current-meter measurements.
Bankfull stage.--6 ft.

Historical data.--The peak stage of 1950 is the maximum stage known since 1925,
rom information by local resident.

Remarks.--Base for partial-duration series, 70 cfs.
Peak stages and discharges

Gage Ice Qage Ice

Water Date height |effect |Discharge |iWater Date height |=ffect Diicﬁﬁffe
year (feet)|(feet) (efs) year (feet) |(feet) efs
1950 | = ald = T l[1959 | Mar. 20, 1959 | 4.5 - 3.2
1956 | Apr. 16, 1956 | 8.73| 4.5 1960 | Apr. 1, 1960 [ 7.76 o0.19] 165

Apr. 22, 1956 | 5.99 - 70

June 4, 1956 | 6.80 - 102 ||1961 | Mar. 7, 1961 | 5.01] .7 -
1957 | Mar. 24, 1957 | 4.75| - 3.0 Mar. 18, 1961 } 4.81) .06 9.9
1958 - = - o]

a About.
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625. Wild Rice River at Twin Valley, Minn.
Location.--Iat 47°16'00", long 96°14'40", in NEL sec.27, T.144 N., R.44 W., on
e ank 100 ft upstream from highway bridge, three-quarters of a mile
northeast of village of Twln Valley, and 2 mlles upstream from a small
tributary.
Dralnage area.--888 sq mi.
Gage.--Nonrecording prlor to Nov. 25, 1934; recording thereafter. Prior to
uly 23, 1930, at site a quarter of a mile downstream at different datum.
Datum of gage 1s 1,008.16 ft above mean sea level, datum of 1929 (Corps of
Engineers bench mark).
Stage-discharge relation.--Defined by current-meter measurements below 3,100
cfs and extended above,
Remarks.-~-Flow slightly regulated by Rice Lake and many other small lakes
above station. Base for partial-duration series, 340 cfs. Only amual
peaks are shown prlor to 1941.
Peakk stages and dlscharges
Gage | Ice Gage Ice
Water Date height |effect |Discharge jiWater Date helght |effect [Discharge
year (reet)|(reet)| (cfs] [vear (feet)|(reet)| (ofs)
1909 | July 22, 1909 | 20.0 - 9,200 {1947 | June 12, 1947 7.70 - 1,610
1910 | Apr, 26, 1910 9.6 - 1,610
1948 | Apr. 5, 1948 5.95[ 1.52 -
1911 | Apr. 22, 1911 6.7 - 473 Apr. 9, 1948 5.65 - 916
1912 | May 12, 1912 7.55 - 758
1913 | Apr. 2, 1913 9.6 - 1,610 [[1949 | Apr. 7, 1949 4.33 - 547
1914 | June 10, 1914 8.5 - 1,120 May 8, 1949 5.54 - 382
1915 | June 29, 1915 | 11.1 - 2,340 May 18, 1949 3.67 - 402
May 30, 1949 6.58 - 1,140
1916 | Apr. 1, 1916 | 11.9 4,00 - June 13, 1949 4,52 - 580
June 1, 1916 - - 1,670 July 8, 1949 7.94 - 1,610
1917 | Mar, 31, 1917 | 11.2 2.05 - July 31, 1949 6.89 - 1,170
Apr. 3, 1917 - - 719 Aug. 18, 1949 4.34 - 520
1931 | Dec. 2, 1930 1.93 .75 - 1950 | Apr. 18, 1950 | 10.18 - 2,940
May 21, 1931 - - 112 May 9, 1950 | 10.96 - 3,530
1932 | Apr. 9, 1932 3.59 .7 358 June 26, 1950 | 12.02 - 4,380
1933 | May 23, 1933 3.27 - 450 July 11, 1950 5.32 - 742
1934 | Apr. 12, 1934 2,60 - 266
1935 | Mar, 16, 1935 4.53| 1.99 - 1951 | Apr. 5, 1951 8.66 .86 -
July 14, 1935 - - 216 Apr. 9, 1951 8.31 - 1,820
1936 | Apr. 14, 1936 9.27 - 2,490 ||1952 | Apr. 8, 1952 8.27 - 1,810
1937 | May 3, 1937 3,32 - 301 July 22, 1952 3.92 - 478
1938 | May 12, 1938 5.82 - 836
1939 | Mar. 30, 1939 4.44 .20 459 111953 | Mar. 23, 1953 5.70 - 945
1940 | Apr, 9, 1940 7.28 .59 1,100 Apr. 11, 1953 4.14 - 531
May 23, 1953 4.22 = 550
1941 | Apr. 3, 1941 6.11 .35 828 June 18, 1953 4.48 - 635
May 16, 1941 4.54 - 525 July 4, 1953 6.44 - 1,170
June 9, 1941 5.77 - 828
Sept.27, 1941 3.70 - 366 ||1954 | Apr. 10, 1954 7.09 - 1,390
Apr. 28, 1954 5.29 - 826
1942 | Apr., 2, 1942 5.24 - 678 June 17, 1954 3.95 - 485
May 3, 1942 8.15 - 1,550
June 9, 1942 3.61 - 347 |(1955 | Apr. 4, 1955 5.57 - 927
Sept. 1, 1942 5.00 - 637
1956 | Apr. 12, 1956 6.99 - 1,380
1943 | Apr. 1, 1943 9,92 1.09 2,030 May 11, 1956 3.95 - 502
May 2, 1943 4.82 - 622 June 1, 1956 3.52 - 404
June 4, 1943 | 11,74 - 4,120
Aug. 7, 1943 3.50 - 348 |[1957 | Mar. 23, 1957 4.81| 1.4 380
Apr. 21, 1957 5.17 - 814
1944 | June 6, 1944 5.10 - 694
June 27, 1944 4.10 - 467 {1958 | Nov. 9, 1957 3.42] 1.0 .
July 8, 1944 7.86 - 1,560 July 7, 1958 3.00 - 294
Aug. 9, 1944 6.73 - 1,110
Sept. 4, 1944 4.93 - 646 |[1959 | Mar. 28, 1959 3.93 .98 -
May 6, 1959 3,73 - 451
1945 | Mar, 17, 1945 | 10.63| 3.32 -
Apr. 2, 1945 8.15 - 1,520 {{1960 | Mar. 29, 1960 5.96] 2.56 378
Apr. 25, 1945 7.73 - 1,360 Apr. 5, 1960 5.83] 1.36 630
Apr. 15, 1960 4.80 - 716
1946 | Mar. 21, 1946 | 11.,80| 4.70 - Apr. 27,28,1960 4.52 - 643
Mar. 24, 1946 7.60 - 1,490 June 1, 1960 4.59 - 661
Mar. 31, 1946 6.55 - 1,140 July 5, 1960 3.28 - 352
May 3, 1946 4.62 - 604
1961 | Apr. 27, 1961 3.61 - 424
1947 | Apr. 15, 1947 9.47 - 2,510 May 17, 1961 5.29 - 847
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630, Wild Rice River near Ada, Minn.
Location.--Iat 47°15'50", long 96°30'00", in NEL sec.28, T.144 F., R.46 W., at
eft bank on downstream side of abutment of bridge on State Fighway 82,
2.3 miles south of Ada.
Gage.--Nonrecording.

Stage-discharge relation.--Defined by current-meter measurements below 1,400
cfs and extended above.

Bankfull stage.--12 ft.

Remarks.--During high stages water is diverted to Marsh River through two
overflow sections, the points of divergence being 24 and 6 miles upstream
from station. Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice
?ri?: Date helght |effect [Plscharge Water Date -|height leffect Discharge
(feet)|(feet) (cfs year (feet) |(feet) (cfs)
1948 | Apr. 8, 1948 7.57 1.1 - 1951 Apr. 6, 1951 7.26) - 735
Apr. 9, 1948 - - 665 || 1952 | Apr. 9, 1952 10.37] 1,02 1,340
19491 July 8, 1949 6.75 - 662 || 1953 | July 4, 1953 4,55 - 895

1850 June 26, 1950 10.31 - 1,720

635. South Branch Wild Rice River near Borup, Minn.
Location.--Lat 47°11'40", long 96°34'40", in NW sec.24, T.143 N., R.47 W.,
a ghway bridge half a mile downgtream from channel fork, 35 miles up-
stream from Wild Rice River, and 32 miles northwest of Borup.
Dralnage area.--254 sq mi.
Gage.--Nonrecording. Altitude of gage is 874 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 770 cfs
and extended above.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice

Water Date height |effect |Discharge ([Water Date height [effect [Placharge

year (feet)|(feet) (efs year (feet)|(feet) (cfs)

1944 | July 12, 1944 11.17 - 852 |(194s ( Apr. 2, 1948 12.73 6.71 -

1945 Mar, 19, 1945 10.86 - 792 Apr., S5, 1948 - - 522
1949 | Apr. 7, 1949 8.94 1.77 -

1946 | Mar. 19, 1946 13,60 1.60 984 July 6, 1849 - - 319

1947 | Apr., 13, 1947 12.86 - 1,150

640. Wild Rice River at Hendrum, Minn.
Locatlon.--Lat 47°16'05", long 96°47150", in SEY sec.19, T.144 N., R.48 W.,
near center of span on downstream side of highway bridge, half a mile east
of Hendrum, and 4 miles upstream from mouth.
Drainage area.--1,600 sq mi, approximately.

Gage.--Nonrecording. Datum of gage is 836.75 ft above mean sea level, datum of
T929 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--A large part of the high flow is diverted into Marsh River basin at

T an overflow section 3% miles east of Ada in S3N3 sec.18, T.144 N., R.45 W.
Another diversion into the Marsh River basin formed in 1947, 15 miles
southeast of Ada in SW: sec.l4, T.144 N., R.46 W., and diverted water at
all stages 1947-51, after which it was closed except for small regulated
flow diverted at same point. Amounts of diversion not determined. Only
annual peaks are shown.
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Peak stages and discharges of Wild Rice River at Hendrum, Minn.
Gage Ice Gage Ice
el Date nelgnt leffect (Discharge Water Date neignt |effect [Dlscharge
(feet)|(feet)| (cfs) | year (feet)|(feet)| (efs
1944 | July 15, 1944 { 16.07 - 2,260 [[1952 | Apr. 11, 1952 - - 2,860
1945 | Mar. 18, 1945 - - a2,200 Apr, 18, 1952 |b22.35 - -
Mar, 22, 1945 |b19.04 - - 1953 | June 18, 1953 |bl6.88 - 1,650
1954 | Apr. 12, 1954 | 15.26 - 1,940
1946 | Mar. 23, 1946 |[b20.56 - 22,600 ||1955 | Apr. 5, 1955 | 15.99] 1.11 1,850
1947 | Apr.J35,16, 1947 |b27.70 - a4,200
1948 | Apr. 8, 1948 |b20.13 - a2,200 |( 1956 { Apr. 14, 1956 |b24.26 - 4,660
1949 ) Apr. 7, 1949 | 10.15] 2.90 - 1957 | Mar. 24, 1957 | 12,39) 2.59 -
July 11, 1949 - - a738 Sept. 4, 1957 - - 1,250
1950 | Apr. 8, 1950 [b25.09| 11.14 - 1958 | July 7, 1958 8.16 - 633
May 10, 1950 - - 23,000 {1959 | Apr. 6, 1959 8.92| 1.93 540
1960 | Apr. 8, 1960 | 16.48] 3.28§| 1,600
1951 ( Apr. 7, 1951 - - 2,570
Apr., 8, 1951 |b20,10 - - 1961 | May 17, 1961 | 10.66 - 1,080
a Maximum daily discharge.
b Affected by backwater from Red River of the North.
645. Red River of the North at Halstad, Minn.
Location.~--Lat 47°21'10", long 96°50150", on line between secs. 24 and 25,
—T.I45 N., R. 49 W., on downstream side of highway bridge, half = mile west
of Halstad, 24 miles downstream from Wild Rice River, and a2t mile 375.2.
Drainage aresz.--21,800 sq mi, approximately (includes 3,800 sq ml in closed
Basfns)
Gage.-~Nonrecording. Datum of gage is 826.65 {t above mean sea level, datum
of 1929.
Stage-discharge relation.~--Defined by current-meter measurements; subject to
changes owling to channel shifting, ice effect, and changing slope.
Bankfull stage.--26 ft.
Remarks.--Some regulation by many controlled lakes and reservolrs on tribu-
T Tarles. Only annual peaks are shown.
Peak stages and discharges
Gage Ice Gage Ice
Water Discha Water Discharge
Date height |effect Date height |effect
year (feet) {(feet) (cfs year (feet) |(feet) (cfs)
1897 - a38.5 - 1950 { May 11, 1950 - - 18,700
1936 | Apr. 15, 1936 | 16.33 - 7,670 ||1951 | Apr. 10, 1951 | 22.43 - 12,900
1937 | Apr. 15, 1937 9.39] 0.69 2,660 ||1952 | Apr. 18, 1952 | 29.78 - 20,700
- 1953 | June 22, 1953 | 22.78 - 13,600
1942 May 1942 12.86 - 5,060 ||1954 | Apr. 13, 1954 | 11.44 - 4,660
1943 | Apr, 11, 1943 | 31.31 - 21,800 {{1955 | Apr. 6, 1955 | 19.28 3.7 7,200
1944 | July 13, 1944 | 15.79 - 7,200
1945 | Mar. 23, 1945 | 23.6 - 13,300 {11956 | Apr. 15, 1956 | 23.67 1.2f 12,900
1957 | June 24, 1957 | 12.20 - 4,980
1946 | Mar. 29, 1946 | 19.5 - 10,000 [|1958 | July 8, 1958 | 11.31 - 4,420
1947 | Apr. 16, 1947 |b34.00 - 24,500 {1959 | June 13, 1959 | 10.13 - 3,780
1948 | Apr. 10, 1948 - - | 16,000 ||1960 | Apr. 10, 1960 | 21.66 4.9 8,600
Apr. 13, 1948 | 26.78 - -
1949 | Apr. 7, 1949 | 16.53 - 7,710 ||1961 | May 22, 1961 6.96 - 1,900
1950 | Apr, 11, 1950 | 32.00 - -
a About.

b Occurred on following day.
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655. Goose River near Portland, N. Dak.

Location.--Lat 47°32', long 97°27', in SEINEL sec.19, T.147 N., R.54 W., on
) ank 75 ft upstream from bridge on State Highway 18, li miles upstream
from unnamed tributary, 4 mlles downstream from Beaver Creek, and 5 miles
northwest of Portland.

Dralnage area.--517 sq mi, of which 110 sq mi i1s probably noncontributing.

Gage.--Nonrecording at site 2 miles upstream, at datum 11.28 £t higher prior to
Oct. 1, 1956; recording thereafter. Datum of gage 1s 967.48 ft above mean
sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements below 6,700 cfs
and extended to 8,100 cfs on basls of a contracted-opening measurement;
subject to changes owing to channel shifting and ice effect.

Bankfull stage.--18 ft.

Remarks.--Base for partial-duration series, 200 e¢fs. Only annual peaks are
shown prior to Oct. 1, 1956.

Peak stages and discharges

Gage Ice Gage Ice
Water Date heignt |effect [Discharge |Water Date helght |effect 015(01';?1‘)@
year (feet)|{reet)| (cfs year (reet)|(feet)| (cfs
1940 | Apr. 16, 1940 | 7.88 - 487 [|1953 | July 4, 1953 7.77 - 367
1954 | Feb, 25, 1954 5.15] 1.8 -
1941 | Apr. 9, 1941 | 12.59 - 1,130 June 15, 1954 - - 58
1942 | Apr. 5, 1942 | 11.51| o0.91 850 [[1955 | Mar. 31, 1955 | 10.8 .8 600
1943 [ Mar. 26, 1943 | 14.90] 1.8 1,200
1944 | Apr. 10, 1944 5,10 - 169 |[1956 | Apr. 16, 1956 | 11,07] 1.5 550
1945 | Mar. 15, 1945 6.70 - 340
1957 | Sept. 5, 1957 5.95 - 134
1946 | Mar. 20, 1946 9.14 .91 530
1947 | Mar. 28, 1947 | a7.84 - b260 || 1958 | June 27, 1958 5.47 - 95
1948 | Apr. 21, 1948 | 21.30 - 4,700
1949 | Apr. 7, 1949 | 13.60 .47 1,200 |!1959 | Apr. 3, 1959 4,94 - 72
1850 | Apr. 18, 1950 | 22.98 - -
May 9, 1950 |c22,98 - 8,090 [|1960 | Mar, 31, 1960 | 8.14 - 400
Apr. 8, 1960 | 11.45 - 924
1951 | Mar. 30, 1951 | 12.5 2.94 650
1952 | Apr, 3, 1952 | 11.45| 1.42 600 [|1961 | Mar, 10, 1961 4.13 .25 71

a Occurred 3 days earlier.
b Daily mean discharge.
¢ Occurred at different time than peak discharge.

665. Goose River at Hillsboro, N. Dak.

Location.--Lat 47°24120", long 97°03'40", in NWi sec.5, T.145 N., R.50 W., on
fe ban% 50 ft upstream from Foogman Dam in Hillsboro and 22 miles upstream
rom mouth.

Drainage area.--1,203 sq mi, of which 110 sq mi is probably nonco~tributing.

Gage.--Nonrecording March 1931 to Sept. 25, 1941; recording thereifter. Mar. 17,
931, to Mar. 20, 1935, at site 1,000 ft downstream and Mar. 21, 1935, to
Mar. 28, 1940, at site 600 ft downstream, both at datum 11.45 £t lower.
Datum of present gage 1s 879.52 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements; subject to
changes owlng to channel shifting, changing slopes, and ice effect.

Bankfull stage.--7 ft.

Remarks.--Base for partial-duration series, 200 cfs. Only annual peaks are
shown prior to Oct. 1, 1941.
Peak stages and discharges

Gage Ice Gage Ice

Vater Date height leffect [Discharge |Water Date height effect Disc( hfat‘se)

year (feet)|({feet) (cfs year (feet) (feet) cis

1882 | April 1882 - - 26,700 {1916 | April 1916 - - 24,700

1897 | April 1897 - ~ 25,700 ||1931 | Apr. 7, 1931 4.20 1.08 100
1932 | Mar, 3, 1932 15.14 4,04 959

1904 { April 1904 - - a5,300 {{1933 | March 1933 10.4 5.1 b300

a Determined by Corps of Engineers.

b About,
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Peak stages and discharges of Goose River at Hillsboro, N. Dak,--Continued

Gage Ice Gage Ice
Water Date height |efrect [Discharge ||Water Date height [effest |Dischange
year (feet) |(feet) (efs year (feet)|(feet) cfs
1934 | Apr. 2, 1934 | 4.95 107 ||1950 | Mar. 28, 1950 | 1.48| 0.20 440
1935 [June 14, 1935 | 8.45| - [~&97 | Apr. 10, 1950 | 9.79| s5.38| 2,100
Apr. 19, 1950 |cl4.94 - 9,420
1936 | Apr. 16, 1936 | 13.06| - 1,660 May 10, 1950 [cl4.64| - 8,520
1937 | Apr. 15, 1937 3.57 0.15 46
1938 | Mar. 15, 1938 4.44 .19 104 ||1951 |Mar. 31, 1951 3.48 1.34 1,130
1939 | Mar, 26, 1939 | 11.0 | 3.3 564
1940 [Apr. 17, 1940 | 1.66| - 710 ||i952 | Apr. 4, 1952 | 3.33| .e8| 1,300
J July 5, 1952 1.76 - 649
1941 | Apr. 11, 1941 2.26 - 1,320
1953 | June 15, 1953 | 1.08| - 261
1942 | Apr. 6, 1942 | 2.27| - 1,140 July 6, 1953 | 1.36| - 408
May 3, 1942 1.02 - 233
1954 | June 15, 1954 .99 - 231
1943 | Mar. 29, 1943 | 8.84| - 3,480
June 18, 1943 96| - 220 ||1955 |Apr. 3, 1955 | =2.44| - 1,220
1944 | Apr. 10, 1944 | 1,11} - 304 {|1956 | Apr. 19, 1956 | =2.58| - 1,390
Aug. 10, 1944 96| - 230 June 11, 1956 | 1.01| - 273
1945 | Mar. 17, 1945 | 1,09 - 293 (1957 |sept. 7, 1957 | 1.17| - 200
1946 | Mar. 22, 1946 3.22 .83 1,300 [|1958 |July 3, 1958 .69 - 88
1947 | Mar. 26, 1947 | 1.86| .20 680 ||1959 |Mar. 3, 1959 | 1.25| 1.1 -
Apr. 13, 1947 5.30 1.61 1,700 Apr. 5, 1959 .84 - 143
1948 | Apr. 16, 1948 | 10.63| - 4,180 |{1960 {Apr. 1, 1960 | 2.35| .09 930
Apr. 9, 1960 3.37 .45 1,360
1949 | Apr. 8, 1949 3.38 - 1,640
June 4, 1949 | 1.94| - 863 ||1961 | Mar.7,12,1961 .66] - 82

¢ Occurred at different time than peak discharge.

670. Marsh River below Ada, Minn.

Location.--Lat 47°17'50", long 96°331'50", in NWiNWi 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.

Gage.--Nonrecording.

of 1929.

Datum of gage is 877.08 ft above mean sea level, datum

Stage-discharge relation.--Defined by current-meter measurements below 1,700

cfs and extended above.

Bankfull stage.--9 ft.
Remarks.--Unknown amount of water from

Wild Rice Rlver during high stages

T enters Marsh River 5 miles upstream from station. Only annual peaks are
shown.
Peak stages and discharges
Water Gage | pygen W Gage
Date helght arge ater Diascharge

year (fegﬁ) (cfs) year Date ?g;gt; (cfs)
1948 Apr. 7, 1948 a 8.40 - 1951 Apr. 8, 1951 14.32 1,630

Apr. 16, 1948 - 393 || 1952 | Apr. 17, 1952 7.69 438
1949 | June 1, 1949 10.80 683
1950 June 27, 1850 14.57 1,850

a Backwater from ice, 2.35 ft.
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675. Marsh River near Shelly, Minn.
Location.--Lat 47°24'45", long 96°45'50", in NEiNWY sec,3, T.145 N., R.48 W.,

near center of span on downstream truss of bridge, 3% miles southeast of
Shelly and 10 miles upstream from mouth.

Drainage area.--151 sq mi.

Gage.--Nonrecording. Datum of gage is 844.14 ft above mean sea level, datum
of 1929 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements below 3,700 cfs
and extended above.

Remarks.--A large part of the high flow of the Wild Rice River was diverted
into the Marsh River at a point 3% miles east of Ada prior to 1947. In 1947
an additional diversion formed 1 mile south of Ada and operatsd at all stages
through 1951, after which it was closed except for small regulated flow di-
verted at same point. Amounts of diversion not determined. Only annual
peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice
poesd Date height [effect |Discharge ||Water Date beight |effect [Discharge
4 (feet)|(feet)| (cfs year (feet)|(feet)| (cfs)
1944 | July 11, 1944 8.64 - 1,030 ({1953 | June 17, 1953 4,11 - 389
1945 | Mar. 18, 1945 8.48 - 1,000 {{1954 | Apr. 13, 1954 4.63 - 376
1955 [ Apr. 5, 1955 4.10 - 289

1946 | Mar. 22, 1946 12.26 1.26 -

Mar. 23, 1946 - - 1,510 {1956 | Apr., 13, 1956 12.50 - 1,960
1947 | Apr. 14, 1947 17.80 - 4,150 {1957 | Mar. 23, 1957 5.29 0.90 -
1948 | Apr. 7, 1948 11.03 2.32 - June 23, 1957 - - 304

Apr. 13, 1948 - - 1,040 {|1958 |July lo, 1958 1.48 - 47
1949 | June 3, 1949 9.83 - 1,260 }11959 | Mar. 31, 1959 2.42 - 96
1950 | May 11, 1950 18.96 - 4,660 [[1960 | Apr. 7, 1980 6.04 - 492
1951 | Apr. 8, 1951 12.56 - 2,100 |[1961 | Mar. 9, 1961 3.51 1.14] 100
1952 | July 21, 1952 7.80 - 979

680. Sandhill River at Beltrami, Mimn.

Location.--Lat 47°32'50", long 96°32100", in NELSWL sec.16, T.147 N., R.46 W.,
at left bank on upstream side of abutment of bridge on U.S. Highway 75,
150 ft upstream from Great Northern Railway bridge and a quarter of a mile
north of post office in Beltrami.

Drainage area.-~324 sq mi (includes that of Sandhill ditch, because the two are
cross-comnected).

Gage.--Nonrecording. Datum of gage is 896.80 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements below 250 cfs
and extended above.

Bankfull stage.--6 ft.

Remarks.--Diversion through Sandhill ditch {see following station) from point
miles upstream from station, returns to river 4 miles downstream from
station. Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice
Water Date heioht |effect [Diseharge ||Water Date helght |effect Diw}ar)ze
year (feet)|(feet)| (ofs) |[vear (feet)|(feet)| (o8
1943 | Apr. 4, 1943 5.40 1.20 - 1951 |Apr. 8, 1951 4.10 - 71
Apr. S5, 1943 - - 179 {{1952 |Apr. 4, 1952 4,78 1.82 -
1944 | Apr. 7, 1944 4.30 2.76 - Apr. 9, 1952 3.20 - 46
Aug. 12, 1944 - - 30 |{1953 |Mar. 15, 1953 4.8 a3.2 -
1945 | Apr. 12, 1945 3.88 - 53 June 17, 1953 3.60 - 62
1954 |Apr. 9,13,1954 3.,72| al.ol -
1946 | Mar. 20, 1946 4.50 z2.70 - June 16, 1954 - - 49
Mar. 28, 1946 - - 42 {1955 |Apr. 4, 1955 4.51 1.10 54
1947 | June 12, 1947 5.20 - 167
1948 { Apr. 9, 1948 4.82 1.37 - 1956 [May 13, 1956 4,62 - 105
Apr. 13, 1948 - - 75 |[1957 |Mar. 23, 1957 3.72 2.00 -
1949 | June 2, 1949 5.00 - 163 June 23, 1957 - - 50
1950 | Apr. 19, 1950 5.97 - 291 [|1958 |July 5, 1958 3.21 - 22
a Backwater at least this amount.
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685. Sandhill ditch at Beltrami, Minn.

Location.--Lat 47°32'10", long 96°32'00", in SEINW: sec.2l, 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.

Gage.--Nonrecording. Prior to Nov. 22, 1948, at datum 12.62 ft higher, and
Nov. 22, 1948, to Sept. 30, 1956, at datum 10.00 ft higher. Datum of pres-
ent gage is 883.50 ft above mean sea level, adjustment of 1912 (levels by
Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--7 ft.

Remarks.--Ditch diverts from Sandhill River (see_ preceding station) 4% miles
above station and returns to river at point 3% miles below station’ Only
annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice

Water Date height |effect [Discharge jWater Date height [effect [Dlscharge
year (feet)|(feet)| (cfs year (reet)|(reet)| (cfs)
1943 | Apr., 3, 1943 8.07 3.20 - 1952 |[Apr. 7, 1952 8.78 5.24 -

Apr. 5, 1943 - - 741 Apr, 12, 1952 - - 8315
1944 | Mar. 27, 1944 6.37 6.37 - 1953 | Mar., 27, 1953 3.74 .63 -

Aug. 15, 1944 - - 226 Mar. 29, 1953 - - algo
1945 | Mar. 20, 1945 6.32 3.16 - 1954 | Apr. 11, 1954 7.96 5.06 -

Apr. 1, 1945 - - 344 Apr. 14, 1954 - - 278

1955 | Apr. 7, 1955 10,07 5.08 551

1946 | Mar. 22, 1946 7.70 4.40 -

Mar. 25, 1946 - - 564 ||1956 | Apr. 12, 1956 9.95 S.09 -
1947 | Apr. 16, 1947 7.57 - 1,220 Apr. 19, 1956 bl - 480
1948 | Apr. 11, 1948 7.20 - 1,050 ||1957 | Mar. 23, 1957 14.22 3.22 -
1949 | Apr. 7, 1949 8.81 4.75 - June 28, 1957 - - 370

June 2, 1949 - - 425 {|1958 | Feb, 25, 1958 11.68 2.48 -
1950 | Apr. 19, 1950 11.59 2.54 - July 5, 1958 - - 95

Apr. 20, 1950 - - 2,460
1951 | Apr. 9, 1951 8.46 2.68 823

a Maximum daily dlscharge.

690. Sandhill River at Climax, Minn.
Location.--Lat 47°36'10", long 96°47'40", in SEiSEL 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.

Gage.--Nonrecording. Datum of gage 1s 833.69 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Ice Gage Ice
Water Date neignt |effect |Discharge |Water Date height |effect Di?°§31§e
year (feet)|(feet)} (cfs year (feet) {(feet) ais
1943 | Apr. 7, 1943 10.48 - 941 }|1953 jMar. 26, 1853 5.88 2.C4 -
1944 | Apr. 12, 1944 5.45 1.45 - Mar. 29, 1953 - - 219
Aug. 18, 1944 - - 226 ||1954 | Apr, 13, 1954 7.52 1.20 -
1945 | Apr. 11, 1945 | 9.18| - 767 June 15, 1954 : - 489
1955 | Apr. 8, 1955 10.35 1.20 842
1946 | Mar. 27, 1946 - - 675
1947 | Apr. 19, 1947 13.28 - 1,840 ||1956 {Apr. 20, 1956 10.72 - 1,370
1948 | Apr. 13, 1948 13.67 .87 - 1957 |June 29, 1957 7.06 - 481
Apr. 14, 1948 - - 1,640 ||1958 {Mar. 1, 1958 4.45 3.19 -
1949 | June 1, 1949 10.4 - 990 July 5, 1958 - - 168
1950 | Apr. 22, 1950 16.31 - 5,040 {|1959 {Apr. 2, 1959 7.64 2.31 310
1960 |Apr. 6, 1960 8.8C 1.95 460
1951 | Apr. 11, 1951 11.90 1.32 1,250
1952 { Apr. 12, 1952 9.52 1.89 544 {11961 !Mar. 25, 1961 4.86 1.41 140
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745. Red Lake River near Red Lake, Minn.

Location.--Lat 47°57!, long 95°17', in NWi sec.28, T.152 N., R.36 W., on left
bank 50 ft downstream from dam at outlet of Lower Red Lake ard 13 miles
northwest of village of Red Lake.

Drainage area.--1,950 sq mi, approximately.

Gage .--Nonrscording prior to Sept. 7, 1934; recording thereafter. Prior to
Nov. 26, 1951, at datum 2.00 ft higher. Datum of gage is 1,1€7.00 ft above
mean sea level, adjustment of 1912 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--2.5 ft.

Remarks.--Flow completely regulated by outlet dam on Lower Red Lake. Only
annual peaks are shown.

Peak stages and dlscharges

Gage Ice Gage Ice
Vater Date height |effect |Discharge |iWater Date helght |effect |Discharge
v (feet)|(feet)| (ofs year (feet)|(reet)| (ofs)
1933 | July 4, 1933 3.02 - 46 [|11949 | Aug. 14, 1949 6.63 - N
1934 | May 1, 1934 2.52 - 57 111950 [June 25, 1950 9.19 - 3,600
1935 | June 13, 1935 3.02 - 140
1951 |Oct, 6, 1950 6,57 - 2,320

1936 | June 29, 1936 3.11 - - 1952 |May 17-19,1952 = - 1,610

Sept.14, 1936 - - 52 July 7-11,1952 6.67 - -
1937 | Sept.30, 1937 3.14 - 61 /1953 | June 15, 1953 - - 492
1938 | July b5, 1938 5.80 - 317 Aug. 6, 1953 4.8% - -
1939 | June 16, 1939 - - 432 11954 {June 29, 1954 - - 725

Sept.14, 1939 6.05 - - July 26, 1954 5.48 - -
1940 | June 2, 1940 6.18 - 534 {l1955 | Apr. 5, 1955 - - 384
1941 | June 7, 1941 - - 449 July 12, 1855 | 4.67

Aug. 6, 1941 5.68 - - 1955 |Oct. 12, 1955 - - 252
1942 | May 13, 1942 6.58 - 926 July 22-24,1956 3.69 - Z
1943 | June 3, 1943 - - 1,510 111957 | July 20-23,1957 - - 1,870

Avg. 8, 1943 7.45 - - July 22, 1957 7.25 - -
1944 | June 17, 1944 - - 1,420 (11958 |Oct, 1, 1957 - - 1,360

Aug., 9, 1944 7.15 - - Nov. 22, 1957 6.42] 0.61 -
1945 | June 1, 1945 7.27 - 1,650 [1959 [Nov. 18, 1958 - Z 68

Feb. 17, 1959 3.34| 1.98 -

1946 | May 31, 1946 6.81 - 1,400 {1960 |Nov.19-24,1959 - - 162
1947 | June 10, 1947 - - 1,960 Mar. 21, 1960 3,77 | 1.97 -

Aug. 8, 1947 7.47 ~ -
1948 | Oct. 23, 1947 6.88 - - 1961 |June 24,25,1961 - - b240

May 23, 1948 - - 1,210 June 26, 1961 3.41 - -
1949 (a} - - 561

a Occurred Apr., 24, June 1, 1949,
b Maximum daily discharge.

750. Red Lake River at High Landing, near Goodridge, Minn.
{Published as "af Kratka" prior to 1930)

Location.--Lat 48°03', long 95°48', on line between secs 28 and 29, T.153 N.,
R.40 W., on left bank af upstream side of highway bridge at High Landing,
7 miles south of Goodridge and 33 miles upstream from Thief Rlver.

Drainage area.--2,300 sq mi, approximately.

Gage .--Nonrecording prior to Dec. 9, 1938; recording thereafter. Prior to
Oct. 1, 1930, at site about 10 miles downstream at different datum. Oct. 1,
1930, to Sept. 30, 1932, at datum 5.00 £t higher, and Oct. 1, 1932, to
Sept. 30, 1949, at datum 4.00 ft higher. Datum of present gage 1s 1,141.57
ft above mean sea level, adjustment of 1912 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements. Affected by
backwater from ice or aquatic vegetation for the larger part of most years.

Remarks.--Flow regulated by dam at outlet of Lower Red Lake. Base for partial-
duration series, 500 c¢fs. Only annual peaks are shown prior to 1939.



RED RIVER OF THE NORTH BASIN

Peak stages and discharges of Red Lake River at

105

High Landing, near Goodridge, Minn.

Gage Ice Gage Ice
Water Date neight |effect [Discharge ||Water Date height [effect [Dischar
year (feet)|(feet)| (cfs year (feet)|(reet)| (cfs
1930 | Apr. 5, 1930 4,08] 1.50 912 |[1947 | June 15, 1947 8,30 - 2,660
1931 | Feb. 25, 1931 2.75 1.4 - 1948 (a} 6.85 - 1,070
Apr. 3, 1931 - - 254 Apr. 20, 1948 9.20 - 3,390
1932 | Apr. 9, 1932 3,45] 1.90 241
1933 | Mar, 25, 1933 4,08 3.20 - 1949 | Apr. 9, 1949 7.41) 2.33 -
Apr. 18, 1933 - - 85 Apr. 13, 1949 5,70 - 1,360
1934 | Apr. 3, 1934 2.30| 1.00 - June 1, 1949 5.51 - 1,280
May 3, 1934 - - 58 Aug. 16, 1949 2.75 - 735
1935 | Mar. 28, 1935 3.90| 2.3 -
Apr. 13, 1935 - - 111 |11950 | Oct. 11, 1949 6.56 - 619
(b) 7.38{ 2.00 550
1936 | Apr. 17, 1936 3.80 1.25 248 May 11, 1950 13,42 - 3,720
19371 July 15, 1937 5.08 - 285
1938 | May 13, 1938 7.18 1,460 111951 | Oct. 19, 1950 | 10.17 - 2,020
Apr. 6, 1951 | 12.60{ 2.67 -
1939 Apr. 21, 1939 7.44 .72 1,300 Apr. 29, 1951 10.24 - 2,170
1940 | Apr. 14, 1940 6.60| 2.7 - 1952 | Feb. 16, 1952 | 10.40{ 2.65 -
Apr. 19, 1940 6.22 - 1,300 May 19, 1952 8.76 - 1,730
May 2, 1940 3.99 - 549
1953 | Mar. 23, 1953 7.46] 3.41 -
1941 Apr. 10, 1941 6.20 1.69 - June 9, 1953 5.12 - 670
Apr. 11, 1941 5.26 .37 844
June 15, 1941 6.14 - 912 || 1954 | Apr. 10, 1954 6.86] 2.47 -
June 1, 1954 4.56 - 593
1942 | Nov. 17, 1942 5.12 - 716 June 23,24,1954 5,31 - 742
Mar, 29, 1942 8.08| 2.32 -
Apr. 2, 1942 7.811 1.21 1,800 1955 [ Apr. 8, 1955 8.04| 1.02 1,240
May 5, 1942 4.56 - 856 Apr. 22, 1955 4,07 - 508
Sept.10, 1942 5.46 - 678
1956 | Apr. 20, 1956 | 10.29| 2.69 1,330
1943 | Apr. 8, 1943 7.22 .22 2,010 May 11, 1956 5.48 770
June 15, 1943 5.90 - 1,050 Aug. 31, 1956 5.51 - 590
Aug. 9, 1943 7.07 - 900
1957 | Apr. 21, 1957 8.70 - 1,640
1944 | Apr. 11, 1944 9.20| 3.55 1,320 June 28, 1957 9,91 - 1,960
June 15, 1944 6.52 1.44 1,100 July 25, 1957 8.83 - 1,610
1945 Dee. 1, 1944 7.33f 1.55 1,400 }}1958 | Oct., 17, 1957 7.95 - 1,520
Mar. 21, 1945 8.11} 2.34 - Nov. 27, 1957 9.78| 2.66 1,280
Mar. 27, 1945 7.91 - z,540 Dec. 19, 1957 7.27) 1.78 810
Apr. 1, 1958 6.67 - 1,330
1946 Oct.9-11,1945 6.35 - 802 July 5, 1958 5.85 - 881
Mar. 30, 1946 7.87 - 2,310
May 22 toJune 4| 5.22 - 1,020 [|1959 | Mar, 31, 1959 5.44| 2.67 -
1946 Apr. 3, 1959 5.42| 2.16 326
1947 | Nov, 15, 1946 5.09 - 670 [|1960 | Apr. 6, 1960 7.45| 3.10 530
Dec. 22, 1946 5,29 1.59 520
Apr. 16, 1947 8.38( 2.82 - 1961 | Mar. 25, 1961 4.49| 2.56 -
Apr. 22, 1947 7.40 - 2,240 Apr. 20, 1961 2.92 - 282

a Occurred Oct. 13, 14, Oct. 31 to Nov. 7, 1947,

b Occurred Dec, 27, 1949, to Jan., 13, 1950.

760. 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 Falls, 7 miles upstream from mouth, and 9 miles downstream from
Mud Lake National Wildlife Refuge.

Drainage area.--959 sq mi.

Gage .--Nonrecording prior to May 4, 1939; recording thereafter.
is 1,112.33 ft above mean sea level datum of 1929 (levels by Minnesota High-

way Department).

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Some regulation by Thief and Mud Lakes.
Only annual peaks are shown prior to 1940.

series, 250 cfs.

Datum of gage

Base for partial-duration



106

RED RIVER OF THE NORTH BASIN

Peak stages and discharges of Thief River near Thief River Falls, Minn.

Gage | Ice Gage | Ice
Water Date heignt |ef fect |Discharge [|Water Date height |effect m’("ht?")ge
year (feet ) |(feet) fefs year (feet) [(feet) cfs
1909 | July 19, 1909 | 10.60| - 1,970 || 1945 | Nov, 29, 19a5 | 8.77| - 1,160
1910 | Apr.3-6, 1810 | 9.05] - 1,440 Mar. 21, 1945 | 10.7 | 3.5 -
Mar. 27, 1945 | 9.14] - 1,260
1911 | Apr. 26, 1911 | 5.4 - 127 Apr. 11, 1945 | 10.24| - 1,650
1912 | Sept.30, 1912 | 5.6 - 164
1913| apr. 7, 1913 | 14.0 | 4.5 1,530 || 1946 | Mar. 23, 1946 | 9.78] 3.1 -
1914 | June 11, 1914 | 7.42| - 795 Apr. 6, 1946 | 8.77| - 1,170
1915| June 30, 1915 | 10.66| - 1,920 May 7, 1946 | 6.62| - 180
1916| Apr. 23, 1916 | 14,5 - 4,080 || 1947 | Apr. 28, 1947 | 6.05{ - 316
1917| Apr. 11, 1917 | 12.72| 1.02| 2,600 May 9, 1947 | 7.25| - 675
June 11, 1947 | 9.84] - 1,560
1919 July 10, 1919 | 16.3 - 5,040
1920{ Apr. 3, 1920 | 14.2 | 6.0 - (1948 | Nov. 27, 1947 | 6.28] - 378
Apr. 8, 1920 e - 1,780 Apr. 15, 1948 | 11.9a| 2.6 -
Apr. 19, 1948 | 10.67| - 1,850
1921| Apr. 5, 1921 | 9.9 | 1.0 - July 5, 1948 .e2f - 313
Apr. 6, 1921 - - 1,700
1922| Mey 12, 1922 | 11.9 - 2,680 |[1949 | apr. 12, 1949 | 7.€5] - 866
1923| apr. 21, 1923 | 8.4 - 1,160 May 11, 1949 | 6.18] - 368
1924 | Apr. 21, 1924 | 5.30| - 145 June 1, 1949 | 10,00 - 1,620
1925{ June 11, 1925 | 9.1 - 1,420 July 24, 1949 | 6.78] - 410
Aug. 5, 1949 | 7.42| - 741
1926 | Mar. 26, 1926 | 11.8 | 4.0 - Aug. 21, 1949 | 7.8 - 898
June 25, 1926 - - 1,660
— 1950 | May 13, 1950 | 17.38] - 5,610
1929| Mar. 18, 1929 | 13.7 | 3.5 1,870 June 26, 1950 | 9.34| - 1,390
1930| apr. 6, 1930 | 9.7 | 2.5 -
May 12, 1930 - - 776 || 1951 | Apr. 11, 1951 | 8.€9] - 1,160
May 2, 1851 9.E1 - 1,630
1931 | Mar. 24, 1931 | 4.9 .3 -
Apr. 15, 1931 - - 39 |[1952 | Apr. 8, 1952 | 10.72{ 1.24| 1,500
1932| Apr. 8, 1932 | 9.25{ .33 1,340 July 6, 1952 | 6.C5] - 336
1933| Apr. 18, 1933 | 6.35| - 470
1934 Apr. 7, 193¢ | 5.72| .5 = "|l1953 | June 2, 1955 | 6.37| - 429
Apr. 7, 1934 - - 150
1935| Mar. 28, 1935 | 6.84] 1.00 -7 |li9s4a | apr. 12, 1954 | 7.€1] .59 624
Apr. 13, 1935 : 2 318 May 7, 1954 | 6.41| - 441
May 30, 1954 | 6.42| - 444
1936| Apr. 15, 1936 | 8.14| 1.00 -
Apr. 19, 1936 - - 890 ||1955 | Apr. 8, 1955 | 10.72] 2.67 958
1937{ Aug. 3, 1937 | 9.75| - 1,160 June 4, 1955 | 7.89| - 803
1938| Mar. 21, 1938 | 9.10| 1,95 -
May 19, 1938 - - 1,130 ||1956 | Apr. 21, 1956 | 10.57| - 1,840
1939 Apr. 27, 1939 | 4.82] - 35 May 12, 1956 | 9.35| - 1,410
July 9, 1956 | 8.28| - 1,050
1940 Apr. 14, 1940 | 8.34| 1,03 - Sept. 1, 1956 | 8.54| - 1,130
Apr. 15, 1940 | 7.85| - 728
1957 |Nov. 7, 1956 | 5.86[ - 285
1941 | Apr. 10, 1941 | 7.70| .68 570 Nov. 25, 1956 | 5.8 - 307
May 1, 1841 | 6.284| - 351 Dec. 4, 1956 | 7.07 3 550
May 7, 1941 | 6.14| - 323 Mar. 27, 1957 | 8.8°| 1.2 810
June 12, 1941 | 7.82] - 822 Apr. 24, 1957 | 8.9%7] - 1,280
July 9, 1941 | 6.13| - 337 June 27, 1957 | 9.73] - 1,550
July 14, 1957 | 7.85| - 822
1942 | Oct. 11, 1941 | 6.41| - 396 Sept. 3, 1957 | 9.87| - 1,630
Mar. 26, 1942 | 12.62| 5.80 -
Apr. 6, 1942 | 9.s1f .10l 1,380 {1958 |oct. 17, 1957 | 7.7 - 828
May 2, 1942 | 9.69| - 1,480 Nov. 9, 1957 | 10.03] 3.56 460
July 15, 1958 | 7.42| - 748
1943 | apr. 7, 1943 | 10.62{ 3.1 -
Apr. 8, 1943 | 9.43} 1.07| 1,060 |[1959 |Apr. 4, 1959 | 9.22] 1.e4 -
Apr. 15, 1943 | 8.04| - 934 Apr. 5, 1959 | 8.48| .45 950
May 8, 1943 | 6.13| - 350 Apr. 18, 1953 | 6.63| - 522
July 18, 1943 | 6.47| - 450 May 28, 1959 | 6.37| - 429
1944 | Apr. 14, 1944 | 6.85] .80 253 11960 |Apr. 6, 1960 | 12.11] 3.65| 1,100
June 6, 1944 | 7.15( - 666 June 27, 1960 | 5.73| - 257
July 2, 1844 | 7.18) - 666 Juiy 2, 1960 | 5.9+ - 307
Aug. 10, 1944 | 6.44] - 450
Sept. 7, 1944 | 6.18 - 366 ||1961 {Mar. 24, 1961 | 7.49] 1.08 441
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765. Red Lake River at Thief River Falls, Minn.
Location.--Lat 48°06'40", long 96°10'50", in sec.33, T.154 N., R.43 W., at Thief
River Falls, a third of a mile downstream from Thief River Falls dam and
1 mile downstream from Thief River,
Drainage area.--3,450 sq mi, approximately.

Gageé—-Nonrecording. Datum of gage is 1,093.6 ft above mean sea level, datum
of 1929.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Only annual peaks are shown.
Peak stages and dlscharges

Gage Ice Gage Ice

Water Date height |efrect |Discharge [Water Date nelght [effect Disc*}“‘)se
year (feet)|(freet)| (cfs) | year (feet)|(feet)| f{cfs
1910 | Mar. 24, 1910 8.7 - 3,220 ||1920 | Apr. 16, 1920 - N 3,700
1911 | June 9, 1911 | 10.0 - 4,550 {1921 | Apr. 8, 1921 | 8.8 - 3,300
1912 | Sept.24, 1912 6.3 - 1080 ||1922 | apr. 13, 1922 | 9.7 - 1,200
1913 | apr. 6, 1913 | 10.3| (a) = ll1923 | apr. 21, 1923 | 9.8 - 4,300

apr. 7, 1913 : Z 3,820 ||1924 | Apr. 20, 1924 | 5.7 - 895
1914 | June 11, 1914 6.3 - 1,230 |[1925 [ June 9] 1925 | 9.0 - 3,500
1915 | June 29, 1915 8.4 - 2,880

1926 | June 22, 1926 | 8.1 - 2,640

1916 | Apr. 16, 1916 | 15.0 2.0 8,000 (1927 | Apr. 1z, 1927 | 11.4 - 6,080
1917 | Apr. 10, 1917 | 10.7 : 5,270 ||1928 | Apr. 6, 1928 | 8.1 o.9| 2840
1918 | Mar. 26, 1918 5.9 - 995 || 1929 | Mar. 18, 1929 | 11.8 2.1| 4,200
1919 | July 4, 1919 | 12.7 - 7,600 {1930 | May 13, 1930 | 7.45 : 2,020
19201 Apr. 1, 1920 9.4 1.0 -

a Ice effect greater than 1.6 ft.

770. Clearwater River near Pinewood, Minn.

Location.--Lat 47°39', long 95°09', in sec.8, T.148 N., R.35 W., 3% miles north-
east of Pinewood.

Drainage area.--132 sq mi.

Gage%-iggnrecording. Datum of gage is 1,322.59 ft above mean sea level, datum
o 9.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage

Water Gage Discharge Water " Discharge

year Date ?giﬁ:g (cfs) year Date ??egtg (efs)

1940 Apr. 13, 1940 4,29 300 1943 Apr. 7, 1943 4.82 386
1944 Mar, 25, 1944 a4.40 -

1941 Apr, 13, 1941 3.86 233 June 8, 1944 - 158

1942 Mar, 31, 1942 4.00 256 1945 Mar.27,28, 1945 4.67 368

a Backwater from ice, 2.72 ft.
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775. Clearwater River near Leonard, Minn.
Location.--Lat 47°44', long 95°13', in E3SW: sec.12, T.149 N., R.36 W., 300 ft

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

Dralnage area.--153 sq mi.

Gage .--Nonrecording. Datum of gage is 1,261.80 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--19.0 ft.

Remarks.--Flow regulated by Clearwater Lake. Only annual peaks are shown.

Peak stages and discharges

Gage Cage
Water Discharge Water Discharge
year Date ??ég‘é;‘ (cfs) year Date ?;g};‘ (cfs)
1935 May 15, 1935 1.49 100 1942 Apr. 1, 1942 2.04 198
1943 | Apr. 8, 1943 2.57 -
1936 Apr, 19, 1936 2.086 275 Apr.7-10,1943 - 382
1937 Sept. 3, 1937 1.96 236 1944 June 8-10,1944 1.84 174
1938 May 11, 1938 2.43 347 1945 Mar.26-28,1945 2.70 435
1939 Apr. 5, 1939 1.56 115
1940 Apr. 16, 1940 2.22 266 1946 Mar. 25, 1946 2,77 399
1947 Apr., 21, 1947 3.19 655
1941 Apr. 15, 1941 2.06 237

780. Clearwater Rlver at Plummer, Minn.

Locatlon.--Lat 47°55', long 96°03', in SEiSWi sec.4, T.151 N., R.42 W., on right
bank 200 ft downstream from Soo Line Railroad bridge, 300 ft cownstream from
bridge on U,S. Highway 59, 0.9 mile norfthwest of railroad depct in Plummer,
and 8 miles upstream from Hill River.

Dralnage area.--512 sq mi.

Gage.--Nonrecording prior to Nov. 10, 1939; recording thereafter. Datum of gage
is 1,099.12 ft above mean sea level, adjustment of 1912 (levels by Corps of
Engineers).

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Base for partial-duration serles, 500 c¢fs. Only annual peaks are
shown prior to 1940.

Peak stages and discharges

Gage Ice Gage Ice
Water Date heout |ef fect |Discharge [|Water Date height [effect |Dlacharge
year (feet)|(feet)| (cfs) jyear (feet) [(eet)| (efs)
1939| Apr. 21, 1939 4.82| 0.28 - 1946 | Mar., 23, 1946 | 8,09 0.69 1,030
Apr. 27, 1939 - - 380 Apr. 7, 1946 6.74 - 852
1940{ Apr, 15, 1940 8.51| 2.38 - 1947 | Apr. 15, 1947 [ 7.93 .52 1,030
Apr. 16, 1940 6.98/ - 840 Apr. 26, 1947 | 7.46 - 1,180
May 1, 1940 5.35] - 520 June 5, 1947 | 7.02 - 1,040
June 11, 1947 | 8.34 - 1,420
1941| Apr. 15, 1941 5.84 - 637 July 17, 1947 5.14 - 510
June 8, 1941 6.57 - 756
1948 | Apr, 7, 1948 | 7.52| 2.24 -
1942| Mar, 26, 1942 8.15| 3.60 - Apr. 25, 1948 | 6.80 - 929
Apr. 3, 1942 6.12| - 722
May 2, 1942 5.92 - 672 || 1949 | Apr. 14, 1949 5.14 - 512
June 1, 1949 | 9,08 - 1,870
1943} Apr, 7, 1943 8.0 1,97 - July 6, 1949 | 5.12 - 537
Apr. 20-22, 6,43 - 800 Aug, 19, 1949 | 5.12 - 537
May 1, 1943
June 5, 1943 6.48| - 748 || 1950 | Apr. 23, 1950 | 8.52 - 1,560
May 6, 1950 | 11.33 - 3,630
1944| Aug. 10, 1944 8.12f - 1,160 May 20, 1950 [ 9.90 - 2,440
July 16, 1950 | 5.53 - 618
1945( Mar. 21, 1945 7.61] 2.38 -
Mar. 28, 1945 6.76f - gsz || 1951 | Apr. 8, 1951 | 8.04| 2.84 -
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Peak stages and discharges of Clearwater River at Plummer, Minn.--Continued
Water Gage Ice Gage Ice

Date height |effect |Discharge \|Water Date height |effect |Pischarge
year (f.‘egé) {reet)| (ofs year (fegt) (feet) (efs)
1951 Apr. 10, 1951 | 5.95| - 722 ||1956 ) Apr. 21, 1956 | 9.58] - 2,240

May 3, 1951 | 7.22| - 1,110 May 12, 1956 | 6.72| - 1,000
Aug. 31, 1956 | 5.29( - 601
1952 Apr. 15, 1952 | 8.10| - 1,440
July 3, 1952 | 5.70| - 689 {11957 | Apr. 21, 1957 | 10.05| - 2,550
July 13, 1952 | s5.18 - 549 June 16, 1957 | 5.57| - 621
July 21, 1952 | 7.13] - 1,090 June 27, 1957 | 11.84| - 3,570
1953 | Mar. 23, 1953 | 6.85| 2.25 - ll1958 | July 6, 1958 | 6.08] - 822
July 5, 1953 | 6.23f - 834
1959 | Apr. 6, 1959 | 6.37] 0.72 702
1954| Apr. 11, 1954 | 8.62) .80 -
Apr. 13, 1954 8.52 - 1,640 {|1960 | Apr. 7, 1960 8.18| 2.50 710
May 7, 1954 | 5.05| - 515 apr. 13, 1960 | 5.08| - 510
1955| Apr. 6, 1955 | 9.64| .81| 1,800 [[1961 | Apr. 25, 1961 | 4.88] - 461

1956 | Apr. 20, 1956 10,10 1.55 -

785. Clearwater River at Red Lake Falls, Minn.

Location.--Lat 47°53715", long 96°16'25", in NWiNEL sec.22, T.151 N., R.44 W.,
on left bank 40 ft downstream from Great Northern Railroad bridge in Red Lake
Falls, 1.4 miles upstream from mouth, and 3 miles downstream from Padger
Creek.

Drainage area.--1,370 sq mi, approximately.

Gage .-~Nonrecording prior to September 1917; recording thereafter. Prior to
Sept. 12, 1911, at site half a mlle upstream and Sept. 12, 1911, to Sept. 30,
1917, at site 40 ft upstream at different datum. Datum of present gage 1s
949,49 ft above mean sea level, adjustment of 1912 (levels by Corps of
Engineers).

Stage-discharge relation.--Defined by current-meter measurements.

Historical data.--The stage of the flood of July 3, 1919, was determined as
9.7 f? by E. F. Chandler {discharge 6,700 cfs, basls of determination not
known) .

Remarks.--Some diurnal fluctuations at low flow caused by mill 600 ft upstream.
Slight regulation by Clearwater Lake and several smaller lakes. Only annual
peaks are shown.

Peak stages and discharges

Gage Ice Gage | Ice
Water Date heignt |effect [Discharge | Water Date neight [effect Dis(ck}ar)ge
year (teet)|(feet)| (cfs) [ year (feet)|(feet) cfs
1910| Mar, 22, 1910 9,50 - 1,960 [[1940 | Apr. 15, 1940 - - 3,100

1911| June 9, 1911 | 7.92 -
1912 [TApr, 7, 1912 | 8.7 (a)
Sept.28-30,1912 - -

1913] Apr. 5, 1913 | 17.5 | 12.5

793 )| 1941 | Apr. 9, 1941 | 8.22| 3.75 -
- June 8, 1941 - - 3,290
1,110 || 1942 | Mar. 27, 1942 | 10.04| 3.99| 2,200
- 1943 | Apr. 4, 1943 | 9,96 4.44 -

Apr. 8, 1913 - - 3,320 apr. 7, 1943 - - 2,780
1914 | June 12, 1914 | 4.7 - 1,340 || 1944 | Aug. 10, 1944 7.42 - 3,210
1915| June 29, 1915 | 6.91| - 3,320 || 1945 | Mar, 21, 1945 | 8.73] 2,93 -
Mar. 27, 1945 - - 2,680
1916 Apr. 12, 1916 9.0 | 2.8s -
Apr. 15, 1916 - - 3,990 | 1946 | Mar, 21, 1946 | 11,59| 5.2 -
1917| Apr. §, 1917 7.9 | 3.7 - Mar, 22, 1946 - - 3,380
Apr. 11, 1917 - - 1,250 || 1947 | Apr. 13, 1947 | 10.27| 3.64 -
Apr. 15, 1947 - - 5,430
1935| Mar. 27, 1935 | 5.02 1.22 696 |/1948 | Apr. 6, 1948 | 10.97| 4.77 -
Apr. 7, 1948 - - 3,000
1936| Apr. 17, 1936 - - 1,260 {1949 | June 2, 1949 7.30{ - 3,360
Apr. 18, 1936 | 8.50] 3.84 - 1950 | May 6, 1950 | 11.2 - 9,310
1937| Feb. 26, 1937 | 4.46| 2.18 -
May 1, 1937 - - 1,010 || 1951 | Apr. 6, 1951 9.39] 1.81 -
1938 May 14, 1938 5.95| - 2,220 Apr. 10, 1951 - - 2,880
1939 Apr. 20, 1939 | 3.80f - 830 || 1952 | Apr. 12, 1952 8.75| 3.74 -
1940| Apr. 15, 1940 | 11.43| 4.49 - Apr. 16, 1952 - - 2,550

a Backwater greater than 4.3 ft.

280-255 O - 68 - 9
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Peak stages and discharges of Clearwater River at Red Lake Falls, Minn,--Continued

Gage Ice Gage Ice

Water Date height |effect {Discharge ([Water Date neight |effect Dis("hrm‘)se
year (feet)|(feet)| (efs year (reet)|(reet}| (cfs
1953 | Mar. 24, 1955 | 5.95| =z.24 — |[1956 | apr. 21, 1956 - - 5, 560

July 5, 1953 - - 1,120 [|1957 | June 28, 1957 | 9.93| - 6,840
1954 | Apr. 14, 1954 | 6.16| - 2,540 {1958 | July 7, 1958 | 4.63{ - 1,320
1955 | Apr. 4, 1955 | 9.96] s.78 - |lzes9 | apr. 4, 1358 | 6.30| o0.90| 1,960

Apr. 8, 1955 - - 3,660 [|1960 | Apr. 6, 1960 | 8.47| 1.10] 4,010
1956 | Apr. 18, 1956 | 11.04] 4.49 - {l1961 | apr. 26, 1961 | 3.97] - 884

790. Red Lake River at Crookston, Minn.

Location.--Lat 47°46'32", long 96°36!'33", in SWiSwi sec.30, T.150 N., R.46 W.,
on right bank at downstream side of highway bridge in Crookston, 0.3 mile
downstream from Interstate Power Co.'s dam and 0.6 mile downstream from
bridge on State Highway 81.

Drainage area.--5,280 sq mi, approximately.

Gage.--Nonrecording prior to Sept. 26, 1911, and Oct. 1, 1919, to Sept. 30, 1930.
ecording Sept. 26, 1911, to Sept. 30, 1919, and subseguent to Sept. 30, 1930.
May 18, 1901, to June 30, 1909, at site 300 ft upstream at prevent datum.
Datum of gage is 832.72 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements below 25,000
cfs and extended above.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Ice Gage Ice
Water Date heighc effect |Discharge (|Water Date helght |effect Diicﬁgrfe
year (feet) |(feet)| (cfs year (feet) |(feet) cfs
1887 | Apr, 11, 1897 |a25.2 - al8,900 [{1931 | Mar, 26, 1931 4.93 0.1 1,030
1932 | Apr. 9, 1932 9.7¢ - 4,390
1802 | May 21, 1902 10.00 - 5,170 |[1933 | Apr. 2, 1933 5.92 .10 1,440
1934 { Apr. 8, 1934 6,8¢ - 1,490
1204 | Apr. 24, 1904 20.42 - 13,700 J}1935 | Mar., 27, 1935 8.3k 41 2,490
1905 | May 13, 1905 14.5 - 8,730
1936 | Apr. 18, 1936 | 11.33] .40 4,540
1906 { Apr. 15, 1906 21.00 - 14,600 [{1937 | Aug. 4, 1937 10,28 .33 3,750
1907 | Apr. 4, 1907 12.04 - 6,330 ({1938 | May 10, 1938 12,62 - 5,910
1908 | Apr, 10, 1908 17.00 - 10,700 ]j 1939 | Apr. 24, 1939 8,92 - 3,050
1909 | July 21, 1909 8.77 - 3,680 [|1940 { Apr. 16, 1940 14.73 2.11 6,000
1910 | Mar, 20, 1910 | 14.2 0.3 7,920
1941 | Apr. 10, 1941 15.9¢€ 3.7 -
1911 | June 10, 1911 8.45 - 3,620 June 9, 1941 - - 6,190
1912 | Apr. 8, 1912 7.1 3.0 - 1942 | Mar. 28, 1942 - - 7,090
Sept.29, 1912 - - 2,120 Apr. 4, 1942 16,71 5.11 -
1913 | Apr. 6, 1913 15.9 7.7 - 1943 | Apr. 8, 1943 16.88 - 9,420
Apr, 8, 1913 - - 7,170 [{ 1944 | Aug. 11, 1944 12,20 - 5,770
1914 | Apr. 5, 1914 7.4 .4 - 1945 | Mar, 28, 1945 15.96 - 9,130
June 12, 1914 7.4 - 2,630
1915 | June 29, 1915 14,25 - 7,860 || 1946 | Mar. 24, 1946 20,33 4.5 -
Mar. 24, 1946 - - 9,020
1916 | Apr. 17, 1916 21.8 - 15,900 || 1947 { June 12, 1947 18,08 - 12,400
1917 | Apr. 8, 1917 12.3 1.6 - 1948 { Apr. 8, 1948 18.08 3.38 -
Apr. 11, 1917 - - 5,480 Apr. 19, 1948 - - 9,520
1918 | Apr., 2, 1918 6.5 - 1,950 {| 1949 | June 2, 1949 17.43 - 10,700

1919 | July S, 1919 21.1 14,900 [}1950 | May 7, 1850 | 25.70 - 27,400
1920 | Mar. 25, 1920 | 23.3 7.0 9,520 !
1951 | Apr. 7, 1951 19.00 - 12,600

1922 | May 13, 1922 | 13.0 - 6,910 ||1952 | Apr. 11, 1952 | 12.65 - 6,320
1923 | Apr. 19, 1923 | 13.4 2.5 - 1953 | Mar., 24, 1953 8.01 .49 2,560
Apr. 20, 1923 - - 5,820 || 1954 | Apr. 12, 1954 [ 11.37 - 5,330
1924 | Apr. 23, 1924 5.2 - 1,140 || 1955 | Apr. 8, 1955 | 18,30 - 12,400
1925 | June 9, 1925 | 13.50 - 7,300
1956 | Apr. 20, 1956 | 19.78 - 14,000
1926 | Mar. 24, 1926 | 12.3 - 6,500 || 1957 | June 29, 1957 | 18.10 - 11,800
1927 | Apr. 13, 1927 | 14.0 - 7,700 (/1958 | July 7, 1958 8.62 - 3,370
1928 | Mar. 24, 1928 | 12.0 3.5 - 1959 | Apr. 5, 1959 | 11.72 - 5,630
Apr. 8, 1928 - - 3,910 ||1960 | Apr. 6, 1960 | 12.56 .96 5,520
1929 | Mar. 19, 1929 | 14.9 1.0 7,620
1930 | May 13, 1930 | 10,3 - 4,770 |[1961 | Mar, 27, 1961 5.67 - 1,450

a Reported by Prof. E, F. Chandler; computations are not avallable, and results are
therefore considered no better than an estimate.
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825. Red River of the North at Grand Forks, N. Dak.

111

Location.--lat 47°56'26", long 97°02'47", in SELNEL sec.33, T.152 N., R.50 W.,
on left bank 500 ft downstream from 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, including 3,800 sq mi in closed

basins.

Gage.--Nonrecording prior to Nov. 3, 1933; recording thereafter.
general vicinity of site of Northern Pacific Rallway bridge, 1% miles up-
stream (history not avallable, datum apparently the same as following gage).
From 1892 to Oct. 15, 1926, on Northern Pacific Railway bridge, at catum
about 53 ft higher than present datum, but published as referred to datum
only half a foot higher than present datum.
in vicinity of present gage, at datum 5 ft higher than present datum but

published at present datum.

sea level, datum of 1929.
and datum,

1882-1892, in

Oct. 16, 1926, to Nov. 2, 1933,

Datum of present gage 1s 778.35 ft above mean

Gage heights given herein adjusted to present site

Stage-discharge relation.--Defined by current-meter measurements below 54,000
cfs; subJlect to changes owlng to changing slope, channel shifts, and ice
As a result, the maximum discharge is poorly defined for some years.

effect.

Bankfull stage.--28 ft.

Remarks.--Flow regulated by many lakes and reservoirs on tributaries.
partial-duration series, 4,500 cfs.

Base for

Only annual peaks are shown prior to

Oct. 1, 1933.
Peak stages and discharges
Gage Ice Gage | Ice
Water Date height |effect [Discharge | Water Date height |effect [Dlscharge
year (feet)|(reet)| (cfs year (teet)|(reet)| (cfs)
1882 | Apr. 18, 1882 48.0 - 68,800 |/ 1920 | Mar. 29, 1920 | 41.0 3.0 -
1883 | Apr. 26, 1883 | 42.2 - 38, 600 Mar. 31, 1920 - - 30,300
1884 | Apr. 16, 1884 31.1 - 20,600
1885 | Apr. 17, 1885 23.1 - 13,040 3} 1921 | Apr. 10, 1921 | 20.9 - 11,500
1922 | Apr. 11, 1922 | 28.72 - 19,000
1886 | May 3, 1886 | 20.6 - 10,800 || 1923 | Apr. 21, 1923 | 26.60| 1.0 -
1887 | Apr. 15, 1887 16.3 - 7,300 Apr, 22, 1923 - 16,200
1888 | Apr. 19, 1888 | 29.5 - 19,000 || 1924 [ May 2, 1924 8.2 - 2,530
1889 | Apr.1,2, 1889 | 12.0 1.5 3,000 ((1925( June 12, 1925 | 19.0 - 9,690
1890 | Apr. 15, 1890 | 10.6 - 3,470
1926 | Mar. 28, 1926 | 18.1 1.8 7,720
1891 | Apr. 13, 1891 17.7 2.7 6,000 [[1927 | Mar. 21, 1927 | 21.7 3.0 -
1882 | Apr. 17, 1892 33.4 - 23,000 Apr, 13, 1927 - - 10,600
18931 Apr. 24, 1893 45.5 - 53,300 {| 1928 | Apr. 2, 1928 | 21.8 - 12,200
1894 | Apr. 24, 1894 26,9 = 16,450 || 1929 | Mar. 23, 1929 | 28.3 1.5 -
1895 | Apr. 6, 1895 9.9 2.9 2,000 Mar. 24, 1929 - - 17,100
1930 Apr. 7, 19230 | 18.9 - 9,610
1896 | May 30, 1896 | 32.0 21,600
1897 | Apr. 10, 1897 50.2 - 80,000 (| 1931 | Apr. 10, 1931 6.48 - 1,630
1898 | Apr. 14, 1898 15.0 3.0 4,500 [} 1932 | Apr. 10, 1932 | 22,07 2.25 10,400
1899 | Apr. 17, 1899 20.9 3.0 9,000 |} 1933 ) Apr. 3, 1933 | 15.18) 3.77 4,380
1900 | Apr. 10, 1900 | 13.2 2.0 4,000
1934 | Apr. 12, 1934 | 10,02 - 3,210
1901 | Apr. 7, 1901 26.3 2.3 14,000
1802 | Mar. 30, 1902 | 26.0 2.0| 15,000 || 1935 Mar. 29, 1935 | 13.07| 4.2 2,920
1803 | Apr. 11, 1903 28.0 - 18,800
1904 | Apr. 27, 1904 40.65 - 33,000 |t 1936 | Apr. 18, 1936 |a25.0 - 14,500
1905 | May 16, 1905 | 26.11 - 16,800
1937 | May 4, 1937 | 11.57 - 4,180
1906 | Apr. 18, 1906 36.0 - 27,600
1907 | Apr. 7, 1907 39.95 - 30,400 || 1938 | May 12, 1938 |b15.49 - 6,660
1308 | Apr. 11, 1908 32.8 - 20,500
1909 | July 30, 1908 18.8 -~ 9,260 || 1939 | Apr. 6, 1939 | 20.13| 4.5 6,720
1910 | Mar. 22, 1910 30.7 -~ 18,500
1940 | Apr. 18, 1940 | 21.8 1.9 10,000
1911 | June 12, 1911 10.7 - 3,520
1912 | Apr. 8, 1912 12.73 - 4,730 || 1941 | Apr. 12, 1941 27.86 - 13,400
1913 | Apr. 8, 1913 26.7 ~ 17,200 June 15, 1941 19,90 - 8,700
1914 | June 16, 1914 17.5 - 8,240
1915 | July 3, 1915 | 30.8 - 21,500 || 1942 | Apr. 5, 1942 | 24.10 - 11,000
May 5, 1942 {b21.31 - 10,800
1916 | Apr. 17, 1916 41.0 6.0 - June 15, 1942 | 13.41 - 5,540
Apr. 23, 1916 - ~ 29,000 Sept. 4, 1942 | 11.90 - 4,740
1917 | Apr. 8, 1917 33.9 3.0 21,8600
1918 | Mar. 28, 1918 11.3 ~ 4,480 || 1943 | Apr. 12, 1943 | 38.16 - 28,200
1919 | July , 1919 23.2 - 13,600 June 10, 1943 | 25,09 - 14,100
a Qccurred at different time than peak discharge.

b Occurred on following day.
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Peak stages and discharges of Red River of the North at Grand Forks, N. Dak.--Continued

Gage Ice Gagz Ice
Water Date height |effect [Discharge |[Water Date height [effect [Plscharge
year (feet)|(feet) (cfs year (feet)|(feet) (cfs)
1944 | Apr. 16, 1944 | 18.60| 3.4 — [[xes2 | Juiy 23, 1952 | 1s.62 - 9,360
Apr. 17, 1944 18.40 2.8 7,070
June 12, 1944 17.65 - 8,670 |{1953 | Apr. 2, 1953 14.03 - 6,070
July 15, 1944 | 18.91 - 9’680 June 6, 1953 | 17.97 - 9,150
Aug, 13, 1944 19.79 - 10,400 June 25, 1953 24.63 - 14,600
Sept. 6, 1944 14.87 - 6,520
1954 | Apr. 15, 1954 | 18.63 - 9,620
1945} Mar, 29, 1945 |b32,00 - 21,300 June 17, 1954 11.90 - 4,740
1946 | Mar. 27, 1946 [b33.23 - 22,000 |j1955 | Apr. 10, 1855 26.17 - 15,400
1947} Apr. 21, 1947 |b40.71 - 35,000 [|1956 | Apr. 23, 1956 32.43 - 21,400
June 15, 1947 |b29,00 - 19,000 May 14, 1956 17.53 - 8,050
July 20, 1947 13.30 - 5,570 June 9, 1956 13.48 - 5,540
1948 | Apr. 16, 1948 41.68 - 34,200 §|1957 | Apr. 1, 1957 13.45 0.1 5,350
Apr. 26, 1957 | 20.30 271 10,800
1949 | Apr. 10, 1949 1a29.11 - 15,200 July 2, 1957 24.67 - 14,700
June 4, 1948 [b24.01 - 13,500 Sept. 6, 1957 18.04 - 8,830
July 15, 1949 | 13.63 - 5,630
1958 | July 9, 1958 16.03 - 7,500
1950} Apr. 25, 1950 43,97 - 43,800
May 12, 1950 45.61 - 54,000 (1959 { Apr. 6, 1959 - - 6,300
July 1, 1950 23.08 - 13,500 Apr. 7, 1959 16,10 .2 -
1951 | Apr. 12, 1851 33.52 - 23,600 [[1960 | Apr. 12, 1960 28,88 - 17,200
Apr. 30, 1960 | 13.97 - 5,830
1952 | Apr, 20, 1952 [c33.60 - 23,900
July 7, 1952 18.57 - 9,330 ({1961 | Mar. 28, 1961 9.75 - 3,400

a Occurred at different time than peak discharge.
b Occurred on following day.
¢ Occurred on Apr. 21, 1952.

826. English Coulee tributary near Grand Forks, N. Dak.

Location.-=Lat 47°551'05", long 97°10'40", in SELSEY sec.4, T.151 N., R.51 W.,
at bridge on county highway at Powell, 7 miles west of Grand Forks.

Drainage area.~-4.68 sq mi.
Gage .~-Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Gage

Water Discharge Water Discharge

year Date ?;:g?? (cfs) year Date ?gégtg (cfs)

1955 Apr. 1, 1955 a4,92 75 1959 Mar. 25, 1959 a4,81 32
1960 Apr. 1, 1860 a4.17 45

1956 Apr. 16, 1956 ab.68 100

1957 Sept., 1, 1957 4.52 80 1961 Mar. 10, 1961 a4.07 1

1958 July 1958 1.45 3

a Affected by backwater.

826.8. Saltwater Coulee tributary near Emerado, N. Dak.

Location.--Lat 47°53100", long 97°21'55" at west line sec.19, T.151 N., R.52 W.,
at bridge on county highway, 2% miles south of Emerado.

Drainage area.--22.0 sq mi.
Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Only annual peaks are shown.
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Peak stages and discharges of Saltwater Coulee tributary near Emerado, N. Dak.

Gage Gage

Water Discharge Water Discharge
year Date }(‘gég;“)’ (efs) year Date ?gég:;’ (cfs
1955 March-April a4.93 50 1958 March 1958 az,.47 10

1955 1959 Mar. 25, 1959 al.%6 S

1960 Apr. 5, 1960 2.18 145

1956 Apr. 14, 1956 a4.84 N 60
1957 Sept. 1, 1957 a3.65 50 1961 Mar. 19, 1961 al.l0 4

a Affected by backwater.

827. Saltwater Coulee near Emerado, N. Dak.

Location.--Lat 47°55'55", long 97°15'40", in NWiNWi sec.l, T.151 N., R.52 W.,
at bridge on county highway, 0.1 mile south of U.S. Highway 2, and 5% miles
east of Emerado.

Dralnage area.--110 sq mi.

Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
Date height Date height
year (feet) (cfs) year (feet) (cfs)
1955 March-April a6.34 250 1958 July 1958 al.6é 10
1955 1959 Mar. 28, 1959 2.85 50
1960 Apr. 5, 1960 4.94 218
1956 Apr. 15, 1956 6.73 310
1957 Sept. 1, 1957 ab,52 200 1961 Mar,13-22,1961 al, 89 1z

a Affected by backwater.

829. Freshwater Coulee near Emerado, N. Dak.

Location.--Lat 47°56'00", long 97°14'00", in SWi sec.31, T.152 N., R.51 W., at
bridge on U.S. Highway 2, 6% miles east of Emerado.

Drainage area.--31.0 sq mi.
Gage .--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements below 190 cfs
and extended to 375 c¢fs by logarithmlc plotting.
Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Gage

Water Discharge Water Discharge
year Date ??2223 (cfs) year Date ??:g}ég‘ (cfs)
1955 Apr.3-5, 1955 4.19 220 1959 Mar. 26, 1959 a3.68 140

1960 April 1960 3.60 245
1956 Apr. 1, 1958 a5.28 100
1957 Sept. 1, 1957 5.00 375 1961 Mar. 19, 1961 a2.37 15
1958 July 1958 1.84 18

a Affected by backwater.
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830. Turtle River at Manvel, N. Dak.
Location.--Lat 48°05', long 97°11', in SEi sec.10, T.153 N., R.51 W., on down-

stream slde of bridge on State Highway 33, 0.3 mile west of Manvel and
10 miles upstream from mouth.

Drainage area.--613 sq mi.

Gage.--Nonrecording prior to June 29, 1959; recording thereafter. Datum of gage
1s 799.28 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements below 4,300 cfs
and extended to 28,000 c¢fs on basls of contracted-opening mecsurement; subject
to changes owing to channel changes and ice effect.

Bankfull stage.--15 ft.

Remarks.--Base for partial-duration series, 200 cfs. Only annuel peaks are
shown prior to 1955.

Peak stages and discharges

Gage Ice Gage Ice

Water Date height |effect |Discharge ([Water Date helgt t |effect |Discharge
year (feet)|(reet)| (cfs) | year (feet)|(feet)| (cfs)
1946 | Mar. 25, 1946 | 14.38] 3.11 700 ||1955 | June 8, 19556 | 8.90] - 370
1947 | Mar. 28, 1947 | 13.52| 5.42 -

Apr. 13, 1947 - - 431 1956 | apr. 20, 1956 | 16.20 0.87 1,500
1948 | Apr. 19, 1948 | 17.88| - 7,130
1949 | Apr. 9, 1949 | 16.35| 1.4 =7 f1957 | Mar. 25, 1957 | 9.co| 1.2 270

Apr. 10, 1949 : . 1,600 Sept. 5, 1957 | 13.18| - 900
1950 | Apr. 19, 1950 | 21.5 - 28,000

1958 [Oct. 9, 1957 | 6.C4| = 135

1951 | Apr. 2, 1951 | 14.80| 4.7 -

Apr. 6, 1951 . - 940 /1959 | Mar. 29, 1959 | 13.51] s.5 -
1952 | Apr. 5, 1952 | 14.39| 5.0 - Mar. 30, 1959 | 13.21| 4.5 370

Apr. 7, 1952 : - 600
1953 | June 22, 1955 | 7.48| ~ 219 {1960 | apr. 2, 1960 | 13.90| 2. -
1954 | Mar. 9, 1954 | 9.84| 6.7 - Apr. 7, 1960 | 13.%0f - 1,080

Apr. 11, 1954 : - 100

1961 |Mar. 14, 1961 | 10.46{ 6.5 -

1955 | apr. 5, 1955 | 16.27| 1.0 1,460 Mar. 24, 1961 | 9.53| 4.73 110

835. Red River of the North at Oslo, Minn.

Location.--Lat 48°11'40", long 97°08!'30", in sec.6, T.154 N., R.50 W., near
center of span on downstream side of interstate highway brildgs in 0slo, at
mile 271.2.

Dralnage area.--31,200 sq ml, approximately (includes 3,800 sq mi in closed
basins).

Gage.--Nonrecording. Prior to Apr. 2, 1948, at bridge 200 ft upstream and
Apr. 3, 1948, to Sept. 8, 1959, at bridge 620 ft downstream, both at datum
5.00 Tt higher. Datum of gage is 772.65 f{ above mean sea level, datum of
1929.

Stage-discharge relation.--Defined by current-meter measurements below 53,000
cfs; subject to changes owing to changing slope, channel shif%s, and 1ce
effect.

Bankfull stage.--26 ft.

Remarks.--Flow regulated by many lakes and reservoirs on tributari?s. For
stages above 13 ft, discharge includes flow in bypass channel 1z miles west
of 0slo. Only annual peaks are shown.
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Peak stages and discharges of Red River of the North at Oslo, Minn.
Water Gage | bjgcharge Water Gage Digcharge
year Date ?;:22§ cfs year Date ?gég:g (cfs)
1936 Apr. 18, 1936 al8.18 15,000 1951 Apr. 12, 1951 dz25.59 24,800
1937 May 4, 1937 6.47 4,070 1952 Apr.20-22,1952 e25.47 24,800
1953 | June 25, 1953 | 17.55 14,900
1942 | Apr. 4, 1942 - 12,500 || 1954 | Apr. 15, 1954 | 12.39 9,790
Apr. 7, 1942 | 20.11 l 1955 | Apr. 10, 1955 | b19.75 16,400
1943 Apr. 13, 1943 29.16 31,500
1956 Apr., 24, 1956 25,50 22,500
1945 | Mar. 26, 1945 - 24,000 |l 1957 |July =2, 1957 | 17.42 14,900
1958 July 10, 1958 10.29 7,890
1946 Mar. 30, 1946 25.11 - 1959 Apr. 3, 1959 fll.42 -
1947 Apr, 22, 1947 a30.30 33,800 | Apr, 7, 1959 210,78 7,200
1948 [Apr. 17 1948 ]b31.17 41,400 | 1960 | Apr, 1z, 1960 | hz8,50 17,100
1949 Apr. 10, 1949 c24.08 18,700 "
1950 May 10, 1950 31.83 63,000

a Occurred on following day.
different time than peak discharge.

Apr. 23, 1952,
h Occurred on preceding day.

Location.--Lat 48°12!', long 97°44', on line between secs.

b Occurred two days earlier.
d Occurred two days later.

f Backwater from ice, 3.3 ft.

840. Forest River near Fordville, N. Dak.

¢ Occurred at
e Oceurred on

g Backwater from ice, 1.3 ft.

32 and 33, T.155 N.,

R.55 W., on right bank 50 ft upstream from highway bridge, half a mile down-

stream from South Branch, and

3 miles southeast of Fordville.

Drainage area.--456 sq mi, of which 120 sq mi is probably noncontributing.

Gage.--Nonrecording prior to July 21, 1951; recording thereafter.

gage is 1,040 £t {by barometer).

Altitude of

Stage-discharge relation.--Defined by current-meter measurements below 5,600 cfs
and extended to 16,400 cfs on basis of contracted-opening and slope-area
measurements at 15,300 and at 15,600 cfs; subject to changes owing to channel

shifting and ice effect.
Bankfull stage.--8 ft.

Remarks.--Base for partial-duration series, 200 cfs.
shown prior to Oct. 1, 1951.

Peak stages and discharges

Only annual peaks are

Gage Ice Gage Ice
Yater Date height |effect [Discharge | Water Date height |effect Dis(chfar)se
year (feet)|(reet)] (cfs year (feet)|(reet) cf's
1940 | Apr. 17, 1940 3.60( 0.s4 130 ||1954 | June 15, 1954 4,29 - 1,020
Aug. 21, 1954 2.41 - 240
1941 | Apr. 8, 1941 8.03 .29 2,250
1942 | Apr. 4, 1942 9.73 - 3,650 111955 | Mar, 31, 1955 8.46| 0,93 3,000
1943 | June 9,July 13 a7.28 - 1,620
1943 1956 | Apr. 15, 1956 5,40 .66 1,200
1944 | Apr. 5, 1944 5.89| 2.07 400 Apr. 21, 1956 6.30 - 2,070
1945| Mar, 14, 1945 7.70 5.0 - June 6, 1956 8.14 - 3,370
Mar. 27, 1945 - - 243 July 19, 1956 3.12 - 444
1946 | Mar, 20, 1946 6,14 .84 950 ||1957 | Mar, 22, 1957 4,23 .65 -
1947 { Mar, 23, 1947 7.40( 2.75 700 Mar. 22, 1957 3.53 - 356
1948 | Apr. 18, 1945 | 14,15 - 14,600
19491 Apr. 7, 1949 5.64 - 1,470 Y1958 | July 4, 1958 1.87 - 17
1950 { Apr. 18, 1950 | 14.48 - 16,400
1959 | Mar. 30, 1959 3,28 - -
1951 | Mar. 28, 1951 5.5 3.0 . Apr. 4, 1959 2.91 - 321
Mar, 29, 1951 - - b500
1960 | Apr. 7, 1960 7.55 - 2,810
1952 | Apr. 1, 1952 5.821 2.36 b600
July 1, 1952 3.94 - 825 [|1961 | Mar. 19, 1961 2,69 .68 b65
1953 | May 30, 1953 2.04 - 130
a Occurred on Mar. 24, 1943,

b About.
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845. Forest River near Minto, N. Dak.

Location.--Lat 48°16'00", long 97°24'10", on line between secs. 1 and 12,
T.155 N., R.53 W., 2.5 miles southwest of Minto.

Drainage area.--604 sq mi, approximately, of which 120 sq ml is probably
noncontributing.

Gage .--Nonrecording.

Stage-discharge relation.--Defined by current-meter measurements below 1,300 cfs;
subject To changes owing to channel shifting and ice effect.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Ice Gage | Ice
Water Date height |effect |Discharge j|Water Date height |effect Dis(chfar)ge
year (feet)|(feet)] (cfs year (feet)|(feet) crs
1932 | Apr. 9, 1932 11.4 4,2 - 1938 | Mar, 16, 1938 4.953 - 166
Apr, 10, 1932 - - 400 {|1939 | Mar. 28, 1939 9.44 - -
1933 ) Apr. 2, 1933 12.95 3.28 700 ||1940 | Apr. 17, 1940 6.00 0,493 244
1935{ Mar. 28, 1935 8.99 1.35 442 {1941 | Apr. 9, 1941 13.97 - 1,430
1947 | Apr. 5, 1942 | 14.87| - 17610
1936 | Apr. 15, 1936 11.88 3.11 576
19373 Apr. 13, 1937 4,08 - 112 ||1944 | Apr. 10, 1944 12.93 5.22 450

850. Forest River at Minto, N. Dak.

Location.--Lat 48°16110", long 97°22!10", in SE% sec.31, T.156 N., R.52 W., on
right bank 30 ft upstream from dam in Minto, 150 ft above Great Northern
Raillway bridge, and 2 blocks east of U.S. Highway 81.

Drainage area.--740 sq mi, of which 120 sq mi is probably noncontributing.

Gage.--Nonrecording prior to July 15, 1954, at site 400 ft upstrsam: recording
thereafter. Datum of gage is 806.95 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements below 6,300
c¢fs and extended to 11,500 cfs on basls of contracted-opening measurement,
prior to April 1950; defined by current-metfer measurements below 6,700 cfs
and extended to 16,600 cfs on basls of contracted-opening measurements
thereafter; subject to changes owing to ice effect.

Bankfull stage.--7 ft.

Remarks.--During periods of extremely high water some of the flow goes overland
and there 18 a mingling of water from the various basins in the area,
Figures listed herein are flow past the gage only. Base for partial-duration
series, 200 cfs. Only annual peaks are shown prior to 1955.

Peak stages and discharges

Gage Ice Gage Ice
Water Date height |effect |Discharge |iWater Date nelgnt lef fect | Diecharge
year (feet)|(feet)| (cfs) | year (feet)|(feet) efs
188z | April 1882 = . 22,200 ||1954 | June 16, 1954 | 2.61| - 391
1897 April 1897 - - al,850 ||1955 | Apr. 2, 1955 | 8.56| 0.6 { c4,200
June 5, 1955 3.04 - 651
1907] April 1907 - - al, 750
= 1956 | Apr. 18, 1956 | 7.49| 1.7 -
1916 apri1 1916 - - al, 600 Apr. z1, 1956 | 6.63] - 2,930
= June 8, 1956 | 5.27( - 2,020
1944| apr. 12, 1944 | 5.0 | 2.0 650
1345| Mar. 27, 1945 | z.11| - 250 (11057 | Mar, 23, 1957 | 2.72( - t61
. 7| 2. -

1946| Mar. 22, 1946 - - b1,000 Sept. 2, 195
1947 Mar. 25, 1947 | 4.12] .28/ 1,100 June 10, 1958 | 2.72| - 163
1248| Apr. 19, 1948 | 11.80| - 11. 500 || 1858 | June 10,
1249| Apr. 7, 1949 | 8.19] 1.55 2,020{|1959 | Apr. 2, 1959 | z.45| - 338
1950| Apr. 18, 1950 | 11.80] - 16,600 Apr. T, 1959 | z.48| .10 -
19 . 95 . . - o

o ey éi jear M| v® 900 ||1960 | apr. 6, 1960 | sie0| .z8| 2,080
1952| apr. 2, 1952 | =2.78] .24 370
1953| June 4, 1953 | 3.53| < 910 ||1961 | Mar. 22, 1961 | 1.90| - 147

a Determined by Corps of Engineers. b Maximum daily. ¢ About,
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875. Middle River at Argyle, Minn.
Location.--Lat 48°20'27", long 96°49'02", in SEiSWi sec.10, T.156 N., P.48 W.,

on left bank 20 ft upstream from bridge on U.S. Highway 75 in Argyle and
14 miles upstream from mouth.

Drainage area.--265 sq mi.

Gage.--Nonrecording at datum 1.0 ft higher prior to Sept. 19, 1952; recording
thereafter. Datum of gage is 828.53 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements below 2,100 cfs.

Remarks.--0Only annual peaks are shown.
Peak stages and discharges

Gage Ice Gage Ice
Vater Date neignt |effect [Discharge |[Hater Date neight [effect Di?cklf&r')se
year (feet)|(feet)| (ofs year (feet)|(feet) cts
1945 | Mar. 30, 1945 10.80 - 939 [|1956 } July 11, 1956 13.18 - 1,390
1957 | Sept. 7, 1957 10.73 - 734

1951 | Apr. 9, 1951 11.75 - 1,220 {11958 | July 9, 1958 11,38 - 846
1952 | Apr, 11, 1952 8.89 - 612 {1959 | Apr. 3, 1959 11.58 2.50 -
1953 | Mar., 27, 1953 7.41 3.92 - Apr. 5, 1959 11.23 1.66 570

Mar, 31, 1953 - - 112 {1860 | Apr. 10, 1960 12.60 .86 803
1954 | Apr. 13, 1954 5,86 1.49 -

June 18, 1954 - - 128 j|1961 | Mar. 27, 1961 6.77 2.24 135
1955| June 9, 1855 9.87 - 527

880. South Branch Park River near Park River, N. Dak.

Location.--Lat 48°24'50", long 97°51'40", on line between sees. 15 and 16,
T.157 N., R.56 W., atlbridge on State Highway 32, half a mile upstream from
small tributary and 43 miles northwest of town of Park River.

Drainage area.--214 sq mi, approximately.

Gage .--Nonrecording.

Stage-discharge relation.--Defined by current-meter measurements below 3,900
cfs and extended on basis of contracted-opening measurements at 5,100 and
6,600 cfs and a partial current-meter measurement at 5,600 cfs; subject to
changes owing to channel shifting, ice effect, and beaver activity.

Bankfull stage.--7 ft.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice
Water Date height |effect [Discharge |[Water Date heignt |efect |Discharge
year (feet)|(reet)| (cfs year (feet)|(feet) efs
1240 | Apr. 19, 1940 3.18 - 171][1946 TMar, 22, 1946 5.66 1.26 400
1947 | July 25, 1947 4,30 - 518
1241 { Apr. 10, 1941 8.85 - 3,340||1948 | Apr. 18, 1948 11.80 - 11,000
1942 | Apr. 3, 1942 8.30 1.0 - 1949 | Apr. 9, 1949 5.93 - 1,200
Apr. 4, 1942 - - 1,880{{1950 | Apr. 19, 1850 10.1 - 5,970
1943 | Mar. 24, 1943 7.60 2.24 . 900
1945 |Mar. 14, 1945 6.60 1.36 800
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890. South Branch Park River below Homme Dam, N. Deck.
Location.--Lat 48°24', long 97°47', in SEi sec.19, T.157 N., R.5¢ W., on right

bank half a mile downstream from Homme Dam and 2 miles west of town of Park
River.

Drainage area.--226 sq mi.
Gage.--Recording. Datum of gage is 1,000.00 ft above mean sea level, datum of
1929.

Stage-discharge relation.--Defined by current-meter measurements below 5,500
cfs; subject to changes owing to ice effect and channel shifting.

Bankfull stage.--35 ft.

Remarks.--Floodflow normally not materially affected by Homme Reservolr (usable
capaclty, 3,550 acre-ft). Only annual peaks are shown.

Peak stages and dlscharges

Gage Ice Gage Ice

Water Discharge ||Water Discharge
Date height leffect Date height |effect
year (fegt) (feet)| (cfs year (feet) |(feet) (cfs)
1950 | Apr. 24, 1950 37.52 - al3,000 ||1957 |Mar. 23, 1957 25,54 - 324
1958 {Feb. 5, 1958 24,08 0.85 -

1951 | Apr. 4, 1951 | 28.42] 1.2 900 Mar. 21, 1958 Z N 58

1952 | Sept.10, 1952 24.75 - 106 {[1959 | Apr. 3, 1959 25.48 - 368

1953 { Jan. 16, 1953 | 24.30| 1.0 -7 |l1%60 |apr. 12, 1960 | 29.43| - 2,580
Aug. 28, 1953 - - 17

1954 | June 14, 1954 25.73 - 386 J|1961 | Jan, 5, 1961 24,05 1.1 -

1355 | Apr. 1, 1955 28.50 - 1,600 Apr. 26, 1961 - - 86

1956 | Apr. 25, 1956 | 29.16 - 2,000

a Result of fallure of emergency embankment at slte of Homme Dam.

892. North Branch Park River at Gardar, N. Dak.

Location.--Lat 48°35'30", long 97°52!50", at west line sec.16, T.159 N.,
R.56 W., at bridge on county highway at northwest corner of Gardar.

Dralnage area.--35.7 sq mi.
Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements below 500 cfs
and extended to 1,6 c¢fs on basis of logarithmic plotting.
Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Gree

Water Discharge Water Discharge
year Date ??;‘ag (cfs) year Date }(’gigtég‘ (cts)
1955 April 1955 ab.52 680 1959 Apr. 4, 1959 at.36 500

1960 Apr. 15, 1960 a4,37 600
1956 Apr. 24, 1956 a5.86 1,600 .
1957 Mar.z21-25, 1957 a2.90 60 1961 Mar. 24, 1961 .62 1.0
1958 Mar, 21, 1958 az2.36 1

a Affected by backwater.
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895. Cart Creek at Mountain, N. Dak.
Location.--Lat 48°41', long 97°51', in SWi sec.15, T.160 N., R.56 W., on right

ank 50 ft downstream from bridge on State Highway 32, and 0.7 mile south of
Mountain.

Drainage area.--16.9 sq mi.
Gage .--Recording. Altitude of gage is 1,020 ft (by barometer).
Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--6.5 ft.

Remarks.--Base for partial-duration series, 30 cfs.

Peak stages and discharges

Gage Ice Gage Ice
Water Date heigm: effect |Discharge |[Water Date height |effect |Dlscharge
year (feet) [(reet)| (efs year (feet) |(reet)| (cfs)
1954 | June 20, 1954 3.14 - 39 111957 | Mar, 20, 1957 4.89 1.3 120
June 21, 1954 | 3.63| - 64 sept. 2, 1957 | 3.83| - 146
1955} Apr. 1, 1955 6.88 - 392 |11958 | July 4, 1958 2.43 - 27
Apr. 7, 1955 3.23 - 46
Apr. 18, 1955 2.91 - 32 [|1959 | Apr. 2, 1959 5.63 .9 160
Apr. 20, 1955 2.96 - 34
1960 { Apr. 11, 1960 7.42 - 570
1956 | Apr. 14, 1956 6.38 2.32 100
Apr. 26, 1956 5.96 - 340 ||1961 | Mar. 14, 1961 3.33 1.7 -
Aug. 31, 1956 2,36 ~ 31 Mar. 21, 1961 3.28 .36 30

897. Cart Creek at Crystal, N. Dak.
Locatlon.--Lat 48°35'20", long 97°39'55", at east line sec.13, T.159 N.,
R.SEtw., at bridge on county highway, 0.6 mlle south of postoffice at
Crystal.

Drainage area.--74.0 sq mi.
Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements below 1,600 cfs
and extended to 2,700 cfs on basis of logarithmic plotting.
Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Gage :

Water Discharge Water Discharge
year Date }('?ég:g (efs) year Date ?;;g";‘ (cfs)
1955 Apr. 2, 1955 ad.15 880 1959 Apr. 4, 1959 6.48 345

1960 Apr. 17, 1960 8.67 900
1356 Apr. 19, 1956 10.40 2,700
1957 Mar.21-25, 1957 3.87 92 1961 Mar,.2025,1961 a2.10 1
1958 April 1958 al,90 10

a Affected by backwater.

898. Cart Creek tributary near Crystal, N. Dak.

Location.--Lat 48°34'35", long 97°41'15", at east line sec.23, T.159 N.,
R.55 W., at culvert on county highway, 1.6 miles southwest of Crystal.

Drainage area.-~3.77 8q ml.
Gage .--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements below 100 cfs
and extended to 187 cfs on basis of culvert measurement.

Remarks.--Only annual peaks are shown.



120 RED RIVER OF THE NORTH BASIN

Peak stages and discharges of Cart Creek tributary near Crystal, N. Dak.
Gage QGage

Water Discharge Water Dat height Discharge
year Date ?g:g:g (cfs) year € (;egt) (cfs)
1955 Mar. 30, 1955 a3.51 40 1959 Mar, 31, 1959 3.18 28

1360 Apr.8-11,1960 5.72 95
1956 Apr. 19, 1956 6,86 187
1957 Mar. EO 1957 a3.27 22 1361 March 1961 b2.96 3
1958 aj - 0

a No flow during year.
b Affected by backwater.

900. Park River at Grafton, N. Dak.

Location.--Lat 48°25', long 97°24', in NEi sec.13, T.157 N., R.53 W., on right
bank 30 ft upstream from Wakeman Avenue Bridge in Grafton and 3.5 miles down-
stream from South Branch.

Drainage area.--695 sq mi.

Gage .--Nonrecording April 1931 to July 25, 1952; recording thereafter. Oct. 1,
1940, to Sept. 17, 1946, at site 2 miles downstream, above masonry dam, at
same datum. Datum of gage is 807.39 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements below 11,600
cfs prior to 1950; defined by current-meter measurements below 8,300 cfs
t??re%fter; subject to changes owlng to channel and control changes and lce
effect.

Bankfull stage.--16 ft.

Remarks.--Base for partial-duration series, 200 cfs. Only annual peaks are
shown prior to Oct. 1, 1952.

Peak stages and discharges

Gage Ice Gage Ice
Water Date neignt |effect |Discharge [[Water Date height [effect {Discharge
year (feet)|(reet)| (cfs) | year (feet)|(feet)| (cfs)
1882 - alé - - |94 Tapr. 9, 1949 | 17.25] o0.94 -
1950 | Apr. 19, 1950 | 20.13[ - 12,600
1897 | Apr. 15, 1897 |bl8.l4| - b3,480
1951 |Apr. 6, 1951 | 13.3a4| - 1,640
1916 | April 1916 {bl7.64| - 3,140 [|1952 | Apr. 5, 1952 | 6.66]| 1.36 180
1932 | Apr. 9, 1932 | 11,05| 3.06 - |l1955 | June 5, 1953 | Ss.45] - 125
Apr. 10, 1932 - - 750
1933 | Apr. 2, 1933 | 15.2 - 2,200 [|1954 | June 16, 1954 | 7.24| - 478
1934 | Apr. 9, 1934 | 6.61 .71 393
1935 Mar, 28, 1935 | 8.3a| 2.04 443 ||1955 { Apr. 3, 1955 | 16.84| 2.44| 2,100
Apr. 23, 1955 | 7.16] = 273
1936 | Apr. 14, 1936 | 13.68| 2,58| 1,200 June 5, 1955 - - 453
1937 Apr. 10, 1937 | 8.2 | 1.5 380
1956 | Apr. 22, 1956 - - | ac4,200
1939 | Mar. 30, 1939 | 7.68| 2.62 150 Apr. 23, 1956 | 16.74| - -
1940 | Apr. 17, 1940 | 6.25| .80 - June 7, 1956 | 9.42| - 935
Apr, 20, 1940 - - 210
1957 | Sept. 3, 1957 | 10.96] - 1,300
1941 Apr. 13, 1941 | 13.04| - 1,830
1942 | Apr. 6, 1942 | 15.46| - 4,510 [l1958 [Dec. 30, 1957 | 6.03| .65 -
1943 | Mar. 28, 1943 | 13.15| 2.15] 1,430 Apr. 7, 1958 | s.70| - 41
1944 | Apr. 11, 1944 | 6.20| 2.00 -
Apr, 12, 1944 - - 563 11959 | Apr. 6, 1959 | 12,29} ~ 1,200
1945 | Mar. 16, 1945 | 10.88| 1.50| 1,180
1960 | Apr. 7, 1960 | 16.55| 2.4 -
1946 | Mar. 22, 1946 | 11.45| 1.80 - Apr. 15, 1960 | 15.4 - 2,770
Mar, 23, 1946 - - 1,490
1947 [“Apr. 4, 1947 | 9.70| 2.00 520 |[1961 {Mar. 17, 1961 | 8.10| .8 -
1948 | Apr. 19, 1948 | 20,06 - 11,700 Apr, 27, 1961 | 7.51] - 40

a About.
b Determined by Corps of Engineers.
¢ Includes flow that bypasses gage during high flows.
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920. Red River of the North at Drayton, N. Dak.
Location.--Lat 48°34'20", long 97°08'50", on line between secs. 24 an¢ 25,

T.159 N., R.51 W., on downstream end of the east pier of the interstate
highway bridge, 17 miles northeast of Drayton, and at mile 207.

Drainage area.--34,800 sq mi, approximately (includes 3,800 sq mi in closed
basins).

Gage.--Nonrecording prior to Nov. 30, 1954; recording thereafter. Prior to
Nov. 30, 1954, at site 13 miles upstream at datum 1.59 ft higher. Datum of
present gage is 755.00 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements; subject to
changes owing to changing slope, channel shifts, and ice effect.

Bankfull stage.--28 ft.
Historical data.--The flood of May 12, 1950, is maximum known since 1€60.

Remarks.--Flow regulated by many lakes and reservoirs on tributaries. Only
annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Date height Discharge || Water Date height Discharge
year (feet) (efs) year (feet) cfs
1897 April 1897 41 - 1951 Apr, 15, 1951 030.25 24,600
1952 Apr. 25, 1952 | g28.83 23,900
1936 Apr. 19, 1936 az4.26 16,600 1953 June 26, 1953 a20,17 14,700
1937 May 5, 1937 al0,26 4,530 1954 Apr., 15, 1954 16.38 11,100
1955 Apr. 9, 1955 | h27.42 -
1941 Apr. 15, 1941 32.0 22,800 Apr. 11, 1955 - 18,000
1942 Apr. 7, 1942 b3l,56 21,900
1943 Apr. 17, 1943 c33,66 28,700 1956 Apr. 27, 1956 35.16 28,000
1944 Apr. 18, 1944 21.05 12,300 1957 July 4, 1957 22.33 14,100
1945 Apr. 2, 1945 | d431.70 24,600 1958 July 12, 1958 14,53 7,850
1959 Apr. 8, 1959 23.78 11,200
1946 Mar. 30, 19486 e29,71 23,000 1960 Apr. 14, 1960 33.71 24,700
1947 Apr, 28, 1947 a33.12 29,300
1948 Apr. 21, 1948 a40,05 57,000 1961 Mar. 31, 1961 Jlz.98 3,600
1949 Apr, 12, 1949 £31.65 27,900
1950 May 12, 1950 41,58 86,500
a Occurred on following day. b Occurred twe days later. ¢ Occurred Apr, 17-19,
1943, d Occurred at different time than peak discharge. e Occurred on Apr. 1, 2,
1946, f Occurred three days later, g Occurred Apr. 26, 1952, h Backwater
from ice, about 2 ft. J Backwater from ice, 4.33 ft.

925. Two Rivers near Hallock, Minn.
(Published as Middle Fork Two Rivers)

Location.--Lat 48°45158", long 96°53'12", in SEY sec.17, T.161 N., R.48 W.,
2% miles east of Hallock and 3 miles upstream from South Branch.

Drainage area.--131 sq mi.
Gage.--Nonrecording. Altitude of gage is 810 ft (from topographic mao).

Stage-discharge relation.--Defined by current-meter measurements below 170 cfs
and extended above.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice
Vater Date neight |effect |Discharge |Water Date height |effect D1?§¥§§e
year (feet)|(feet)| (ofs year (feet) |(feet)
1932 | Apr. 6, 1932 s.78] 1.0 - |[1935 { Apr. 9, 1935 - - 6.7
Apr. 19, 1932 - - 265
1933 | Mar. 30, 1933 6.06| 3.75 - |l1936 | Apr. 14, 1936 3.88] 0,50 93
Apr. 1, 1933 - - 67 11937 | May 1, 1937 4.70 - 177
1934 | Apr. 8, 1934 1.70 - 12 [[1938 | Mar. 18, 1938 3,08 1.54 -
1935| Apr., 5, 1935 [ 1,54 .10 - Apr, 29, 1938 - - 6.5
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930. South Branch Two Rivers at Pelan, Mimn.

Location.--Lat 48°38'45", long 96°23'15", in NWi sec.81, T.160 N., R.44 W., on
1eft bank 40 ft downstream from bridge on State Highway 11 and a quarter of a
mile west of Pelan.

Drainage area.--281 sq mi.

Gage.--Nonrecording prior to Sept. 30, 1938; recording thereafter. Prior to
ar. 24, 1936, at site 500 ft upstream at present datum. Datim of gage is
1,028.23 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.~-Only annual peaks shown.
Peak stages and dlscharges

Gage Ice Gage Ice
Water Date height |effect [Discharge |Water Date nelgnt leffect Discharge
year (feet)|(feet) (efs year (feet)|(feet) efs)
1929 | Mar, 21, 1829 6.40 - 718 {11936 | Apr. 20, 1836 3.25 - 178
1830 | May 13, 1930 10,18 - 1,810 [|1937 | May 3, 1837 5.00 - 506
1938 [ May 13, 1938 4,04 - 285

1831 | Mar. 25, 1931 3.42| 1l.4s3 -
- - 77 |{ 1954 | Apr. 10, 1854 3.77f 0.56 -
- 266

1832 | Apr. 9, 1832 8.02 .2 1,140 June 18, 1954 -

1933 | Apr. 1, 1933 5.10 2.0 - 1955 | June 7, 1855 8.07 - 1,040
Apr. 3, 1833 - - 242

1934 | Apr. 8,9, 1934 2.44 .25 46 |11956 | July 10, 1956 | 10.80 - 2,040

1935 | Mar. 29, 1835 5.24 1.49 242

940. South Branch Two Rivers at Lake Bronson, Minr.
(Published as South Fork Two Rivers at Bronson prior tc 1941)

Locatlon.--Lat 48°43'50", long 96°39'50", in SWiSWi sec.30, T.161 N., R.46 W.,

on left bank 100 ft upstream from bridge on U.S. Highway 59 at town of Lake
Bronson, and 2 miles downstream from dam at outlet of Bronson Lake.

Drainage area.--444 sq mi.

Gage.~~Nonrecording at site 100 ft downstream at present datum prior to Nov. 23,
1963; recording thereafter. Datum of gage is 930.46 ft above mean sea level,
adJustment of 1928 (levels by Geodetic Survey of Canada).

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Flow partly regulated since 1937 by Bronson Lake (usable capacity,
3,700 acre-ft). Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice

Vear Date height |effect |Discharge [|Water Date helght [effect |Dischange
¥ (feet)|(reet)| (ofs) | vear (reet)|(reet)| (cfs)
1929 | Mar. 20, 1929 7.0 0.6 940 {11944 | June 12, 1944 5,46 - 820
1930 | May 15, 1930 8.90 - 1,820 {11945 [ Apr. 16, 1945 4,96 - 670
%gg% Rpr. 18’ igg% g.gg z_sa 300 ||1946 | Mar. 26, 1946 5.03 - 668

pr, . . - 1947 | June 17, 1947 7.07 - 1,290

Apr. 11, 1932 : - 1,310 * e
1933 | Apr. 4, 1933 5,58 1.10 415 111954 | June 16, 1954 5.03 - 567
1934 | Apr. 10, 1934 3,00 50 64 111955 | June 9, 1955 6.33 - 1,020

1935 | Apr. 1, 1935 | a5.43| 1.7 -

Apr. 13, 1835 - 565 (1956 | Apr. 24, 1956 | 10.79 - 2,650
1957 | July 8, 1957 8.52 - 1,810
1936 | Apr. 19, 1936 4.64 44 358 {11358 | Sept.23, 1958 4.28 - 355
1937 | May 4, 1837 5.02 - 594 {/1959 | Apr. 8, 1959 6.60 - 1,110
1960 | Apr. 6, 1960 8.06| 3.16 -
1941 Apr. 11, 1941 8,09 - 1,580 Apr. 11, 1960 - - 1,270
1942 | Apr. 1, 1942 | 10.05 - 2,210
1943 | Apr.11,12, 1943 6.31 - 1,050 11961 [Mar, 26, 1961 4.86 - 451

a First day of record; may not be maximum gage height for year.
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950. Two Rilvers at Hallock, Minn.
(Published as South Fork Two Rivers)

Location.--Lat 48°46'30", long 96°55'52", in SELSEL sec.l12, T.161 N., R.49 W.,
at county highway bridge at east edge of Hallock and a quarter of a mile
downstream from South Branch.

Drainage area.--625 sq mi.

Gage .--Nonrecording. Prior to Sept. 30, 1914, at site three-quarters of a
mile downstream at different datum. Apr. 27, 1929, to Sept. 30, 1930, at
present site at different datum. Altitude of gage is 793 ft (from tOpo-
graphic map).

Stage-dlscharge relation,--Defined by current-meter measurementa below 2,600
cfs and extended above.

Remarks.--Flow partly regulated since 1937 by Bronson Lake (usable capacity,
3,700 acre-ft). Only annual peaks are shown.

Peak stages and discharges

Qage Qage

Water Discharge Water 1 Discharge
year Date ?;éﬁ:g (efs) year Date ?zestg (efs)
1912 Apr. 8, 1912 3.65 124 1941 Apr. 14, 1941 15.50 1,380
1913 Apr, 11, 1913 15.8 1,320 1942 Apr, 2, 1942 18.96 3,380
1914 Apr. 6, 1914 a8.25 - 1943 Apr., 8, 1943 14,99 1,330

Apr. 24, 1914 - 378
1930 | May 16, 1930 17.52 1,860

a Backwater from lce, 3.8 ft.

955. Two Rivers below Hallock, Minn.
Location.--Lat 48°46'50", long 97°02'25", in NEiSEL sec.7, T.161 N., R.49 W.,

gt highway bridge, 4 miles west of Hallock and 5 miles upstream from North
ranch.

Drainage area.--644 sq mi.
Gage.--Nonrecording. Altitude of gage is 780 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 1,300
cfs and extended above. SubJect to backwater from Red River of tie North

Remarks.--Only annual peaks are shown.

Peak stages and dlscharges

Qage Ice Qage Ice
Vater Date heignt |effect |Discharge |[Water Date height |effect |Discharge
¥ (feet)|(feet)| (cfs year (feet)|(fest)]| (cfs)
1945| Mar. 28, 1945 - - 856 || 1951 ; Apr, 17, 1951 15.64 - 1,350
Apr. 2, 1945 | 13.60| (a) - 1952 | Apr. 14, 1952 | 10.24| (a) 392
1953 | June 8, 1953 5.42 - 146
1946 | Mar. 26, 1946 11.07 - 670 |1 1954 | Apr, 14, 1954 11.30 2.75 -
Mar. 31, 1946 11.47 1.67 - June 19, 1954 - - 553
1947} June 19, 1947 14,74 - 1,280 || 1955 | Apr. 5, 1955 14.01 3,09 -
1948 Apr. 26, 1948 22.84 4,34 2,270 June 13, 1955 12.97 - 902
1949 Apr. 15, 1949 14.47 - 1,040
1950f May 13, 1950 | 25.78| (a) 3,690
a Backwater from Red River of the North.
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960. North Branch Two Rivers near Lancaster, Minn.
Location.--Lat 48°53'21", long 96°40'01", in NEL sec.1, T.162 N., R.47 W., on

downstream side of highway bridge half a mile upstream from State ditch 85
and 7 miles northeast of Lancaster.

Dralnage area.--32 sq mi.

Gage.--Nonrecording. Datum of gage is 963.69 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements below 740 cfs
and extended above.

Remarks.--During periods of high flow some water has entered this stream from
Roseau River basin. Only annual peaks are shown.

Peak stages and discharges

Gage | Ice Gage | Ice

Water Date neignt |eTfect |Discharge |Water Date neight [effect |Dlecharge

year (feet)|(feet)| (cfs year (reet)|(reet)| (cfs)

1930 | May 12, 1930 3.1 - 226 (11944 | June 6, 1944 3.52 - 203
1945 | Mar, 27, 1945 2.88 - 124

1931 | Apr. 8, 1931 1.90 0.3 38

1932 | Apr. 15, 1932 1.90 - 59 |[/1946 | Mar. 20, 1946 2.38 0.28 56

1933 | May 26, 1933 2.68 - 126 [[1947 | June 11, 1947 3,40 - 217

1934 | Apr. 9, 1934 1.06 - 15 || 1948 | Apr. 18, 1948 3.68 - 281

1935 | Apr. 15, 1935 - 12 || 1949 | Apr., 8, 1949 2.64 1.12 -

Apr. 13, 1949 - - 50
1936 | Apr. 14, 1936 1,20 - 7.5 [|1950 | May 20, 1950 6.25 - 912
1937 | Apr. 30, 1937 3,80 - 271

1938 | June 2-5,1938 1.20 - 7.7 ||1951 | Apr. 30, 1951 2,91 - 173

1952 | Apr. 8, 1952 - - 21

1941 | Sept.25, 1941 4,06 - 290 Apr. 9, 1952 1.42 .31 -
1942 {Mar. 26, 1942 4.69| 1.46 - 1953 | June 29, 1953 L7850 - 3.6

Apr. 4, 1942 - - 253 1954 | June 15, 1954 1.97 - 50

1943 {Apr. 5, 1943 3.50 - 175 1955 | Apr. 22, 1955 | 2.92 - 151

965. State ditch 85 near Lancaster, Minn.
Location.--Lat 48°52'02", long 96°40!'01", in scuthwest corner of sec.8,

T.162 N., R.46 W., on left bank at upstream side of highway bridge, 1 mile
upstream from North Branch Two Rivers, and 7 miles northeast of Lancaster.

Drainage area.--95 sq mi,

Gage.--Nonrecording. Datum of gage 1is 969.28 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements below 880 cfs
and extended above.

Remarks.--During periods of high flow some water enters ditch from Roseau River
basin and some water is diverted from ditch above station te Tro Rivers.
Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice
Water Date height effect |Discharge [[Water Date height effect Diicﬁgrge
year (feet)|(feet) (efs year (feet) (feet) cfs)
1929 | Apr. 8, 1929 3.28 - 102 {j1942 | Apr. 5, 1942 - - 298
1930 { Apr. 8, 1930 4.34 1.52 - 1943 | June 6, 1943 4,47 - 190
May 19, 1930 - - 160 [[1944 |June 6, 1944 4.48 - 190
1945 | May 3-5, 1945 4.50 - 180
1931 | Apr. 2, 1931 4.62 3.41 -
Apr. 9, 1931 - - 99 [[{1946 |Mar. 22, 1946 4,00 0.30 113
1932 | Apr. 18, 1932 4.90 - 202 ||1947 | June 12-14,1947 4,74 - 218
1933 | Apr. 1, 1933 4.14 3.9 - 1948 | May 1-3, 1948 5.26 - 288
Apr. 18, 1933 - - 112 |]1949 | Apr. 13, 1949 4,12 - 136
1934 | Apr. 12, 1934 1.14 - 11 11950 | May 20, 1950 5.90 - 1,480
1935 | Apr. 12, 1935 2.50 1.3 -
Apr. 22, 1935 - - 47 ||1951 | Apr. 30, 1951 4.90 - 250
1952 | Apr. 7, 19852 2.28 .62 -
1936 | Apr. 14, 1936 2.84 2.74 - Apr. 8, 1952 - - 57
Apr., 25, 1936 - - 22 {|1953 | June 7, 1953 2.28 - 56
1937 | May 1, 1937 - - al80 {1954 | June 17, 1954 3,70 - 124
1938 | June 3, 1938 - - 60 ||1955 | Apr. 24, 1955 4.76 - 211
1942 | Mar, 29, 1942 6.30 1.46 -

a Dally mean discharge; estimated.
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970. North Branch Two Rivers at Lancaster, Minn.
Location.--Lat 48°51136", long 96°49'03", in NWi sec.13, T.162 N., R.47 W., at
b¥idge on U.S, Highway 59, a quarter of a mile west of Lancaster, and
75 miles downstream from State ditch 85,
Drainage area.--209 sq mi.

Gage.--Nonrecording. Datum of gage is 865.32 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--During periods of high flow some water enters thls stream from the
Roseau River basin. Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
height elght
year Date (fefr?) (cfs) year Date k(‘fegt) (cfs)
1941 Sept.26, 1941 7.03 548 1955 Apr., 22, 1955 5.67 524
1942 Mar. 26, 1942 a8,94 -
| Apr. 6, 1942 - 691 1956 Apr. 21, 1956 7.44 1,000
1954 June 16, 1954 4.12 233

a Backwater from ice, 2.84 ft.

975. North Branch Two Rivers near Northcote, Minn.
Location.--Lat 48°49'06", long 97°03'11", in NEINWL sec.31, T.162 N., R.49 W.,
near leff bank af downstream side of highway bridge, 3 miles southwest of
Northcote, and 3.8 miles upstream from mouth.

Drainage area.--386 sq mi.

Gage.--Nonrecording. Datum of gage 1s 769.03 ft above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers).

Stage-discharge relation.--Defined by current-meter measurements below 1,500
cfs and extended above. SubJect to backwater from Red River of the North.

Remarks.-~Only annual peaks are shown.
Peak stages and discharges

Gage Ice Gage | Ice
Vater Date neignt |effect |Discharge | Vater Date helgnt |effect |Plecharge
year (reet)|(reet)| (cfs) | year (feet)|(feet)] (cfs)

1941 | Apr. 8, 1941 -

R - 723 ||1947 | Apr. 5, 1947 | 11,56 |cl0.62
Apr. 16, 1941 | 12.60| (a) -

June 13-16,1947 (b} - 500

1942 | Apr, 2, 1942 14,71 - 1948 | Apr. 26, 1948 |b23.52 - 850
Apr. 2, 1942 - 1.67 1,700 111949 | Apr. 15, 1949 b) - 645
1950 [May 13, 1950 |b26.54 - -
1945 | Mar. 28, 1945 - - 600 May 13-17, 1950 () - 2,600
Apr, 2, 1945 {b13.,51 - -
1951 j Apr. 18, 1951 11.29 - -
1946 | Mar. 22, 1946 11.00 2.81 Apr. 19, 1951 11.28 - 1,130

Mar. 25, 1946 - - 471
a Backwater from Red River of the !orth, greater than 11.1 ft.
b Affected by backwater from Red River of the North.

¢ Backwater from Red River of the North.

280-255 O - 68 - 10
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990. Pembina River near Manitou, Manitoba

Location.--Lat 49°08'50", long 98°33'40", in NEi sec.23, T.2, R.9 W., on bridge
near Lea's farm, 7 miles south of Manitou.

Drainage area.--2,300 sq mi.

Gage.--Nonrecording. Prior to Apr. 1, 1956, at datum 89.07 ft lower. Datum of
gage is 1,245.0 f't above mean sea level, datum of 1929, by Geodetic Survey
of Canada.

Stage-discharge relation.--Defined by current-meter measurements below 4,300
cfs and extended above by logarithmic plotting.

Bankfull stage.--10 ft.

Remarks.--Records furnished by Water Resources Branch, Department of Northern
Affairs and National Resources, Canada. Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water A Discharge
year Date ?§é§:§ (cfs) year Date ?fé§2§ (cfs)
1921 July 4, 1921 - 755 1941 Apr. 11, 1941 99.25 1,950
1922 Apr. 4, 1922 - 683 1942 Apr, 4, 1942 99,82 2,010
1923 Apr. 19, 1923 - 2,420 1943 Apr. 6, 1943 95,73 500
1944 July 20221944 98,21 1,220
1925 Mar. 26, 1925 - 870 1945 Mar. 27, 1945 99,05 1,770
1927 Apr. 13, 1927 - 899 1946 Mar. 21, 1946 98.29 1,000
1928 Mar. 24, 1928 - 578 1947 Apr. 4, 1947 95,55 516
1929 Apr. 18, 1929 - 185 1948 Apr, 21, 1948 98.18 1,190
1930 Apr. 6, 1930 97.84 1,010 1949 Apr, 17, 1949 101.68 5,030
1950 Apr, 17, 1950 100.46 2,660
1931 Apr. 6, 1931 93,39 285
1932 Apr. 8, 1932 96,76 650 1951 Apr, 5, 1951 95,95 ab42
1933 May 25, 1933 - 884 1952 Apr. 1, 1952 95,89 556
1934 Apr. 7, 1934 94.85 395 1953 June 5, 1953 93.45 286
1935 Apr. 13, 1935 - 170 1954 July 1, 1954 97.40 955
1955 Apr. 3, 1955 99,79 1,660
1936 Apr. 14, 1936 - 300
1937 Apr. 14, 1937 - 120 1956 May 1, 1956 10,44 2,480
1938 Mar. 22, 1938 - 223 1957 Mar. 23, 1957 6,60 450
1939 Apr. 15, 1939 90.07 21.5
1940 Apr., 20, 1940 92,35 150

a Maximum daily discharge.

994. Little Pembina River near Walhalla, N. Dak.
Location.--Lat 48°52', long 98°01', in sw% sec.10, T.162 N., R.57 W., on right
bank 25 ft upstream from county bridge, 3% miles above mouth, and 6 miles
southwest of Walhalla.
Drainage area.--182 sq mi, of which 10 sq mi is noncontributing.

Gage .--Nonrecording prior to Sept. 10, 1956; recording thereafter. Datum of
gage is 1,099.48 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--11 f%.
Remarks.--Base for partial-duration series, 75 cfs.
Peak stages and discharges

Gage Ice Gage Ice
Water Date neignt effect |Plscharge | Water Date height |effect |Discharge
year (feet)|(feet)| (cfs) [ vear (feet)|(reet)] (cfs)
1956 | Apr. 21, 1956 | 10.15 = 2,800 ||1958 | July 5, 1958 | 6.7% = 70
Apr. 25, 1956 | 9.53 - 2,040
June 7, 1956 | 6.45 - 87 [|1959 | apr. 2, 1959 | s9.92| 2.5 -
Apr. 3, 1959 | 9.38 Z 296
1957 | Mar., 22, 1957 | 7.92] 0.4 370
Aug, 1, 1957 | 7.73 : 447 ||1960 | Apr. 11, 1960 | 13.28 - 4,160
Sept. 2, 1957 | 7.12 - 78
1961 | Mar. 25, 1961 | 7.46] .06 300
1958 | Fev. 6, 1958 | 7.73| 2.6 - May 31, 1961 | 7.35 - 283
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995, Pembina River near Walhalla, N. Dak.

Location.--Lat 48°53'32", long 97°69'09", in SE{SWi sec.35, T.163 N., R.57 W.,
on left bank 1z miles downstream from Little Pembina River, and 3% miles
southwest of Walhalla.

Dralnage area.--3,330 sq mi, approximately.

Gage‘-~Nonrecord1n% prior to Nov. 10, 1943; recording thereafter. Altitude of
gage 1s 970 ft {by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 7,000 efs
and extended to 20,400 cfs on basis of contracted-opening measurement;
subject to change owing to ice effect and channel shifting.

Bankfull stage.--10 ft.

Remarks.--Base for partial-duration series, 400 cfs. Only annual peaks are
shown prior to Oct. 1, 1943.

Peak stages and discharges

Gage Ice Gage Ice
Water Date height |effect |Discharge ([Water Date height |effeat |Discharge
year (feet)|(feet) (efs year (feet)|(fee%) (cfs)
1940 | Apr. 19, 1940 5,52 0.59 1,000 ||1951 |Mar. 29, 1951 7.25 3.00 -
— Apr. S, 1951 | 8.22( - 2,310
1942 | Apr. 5, 1942 12,45 .5 5,000
1943 | Apr. 4, 1943 6,21 1.2 - 1952 |Mar. 31, 1952 7.28 2.57 700
June 3, 1943 - : 1,420
1953 | June 3, 1953 4.48 - 642
1944 | Apr. 11, 1944 6.88 1.88 950 Aug. 1, 1953 4.10 - 500
May 25, 1944 | 4.32] - 685
June 19, 1944 3.58 - 401 []1954 | Apr, 10, 1954 3.97 .3 -
Aug. 4, 1944 6.28 - 1,470 June 8, 1954 4,82 - 746
Sept. 1, 1944 4,92 - 919 June 11, 1954 3.88 - 402
June 16, 1954 5.27 - 1,080
1945 | Nov. 14, 1944 5.62 - 1,200 July 6, 1954 5.45 - 1,160
Mar. 13, 1945 8.2 2.58 1,200 Aug. 18, 1954 4,54 - 733
Mar, 26, 1945 9.20 - 3,020
1955 | Feb, 18, 1955 3.90 1l.64 -
1946 | Mar. 19, 1946 9.24 22 2,900 Apr. 2, 1955 11.33 1.8 -
Apr. 2, 1955 10.75 1.0 3,400
1947 | Apr, 3, 1947 5.83 - 1,280 June 4, 1955 7.41 - 2,060
Apr, 10, 1947 5.61 - 1,190 July 6, 1955 6.01 - 1,340
June 26, 1947 3.59 - 405
Aug. 17, 1947 | 5.57| - 1,170 |[1956 | Apr. 25, 1956 | 12.89] - 5,990
May 8, 1956 | 9.92 - 3,770
1948 | Apr. 19, 1948 14,94 - 7,280
Apr. 25, 1948 8.50 - 2,590 ||1957 |Mar. 23, 1957 6.22 1.8 725
May 15, 1948 | 5.34| - 1,090 Aug. 1, 1957 | 3.76| - 453
July 3, 1948 | 4.24| - 654
July 22, 1948 3.71 - 454 ||1958 | Apr. 6, 1958 6.52 2.6 a500
1949 | Apr. 12, 1949 10.82 - 4,040 [[1959 | Mar. 30, 1959 8.20 2.5 -
Apr. 19, 1949 | 13.18| - 5,840 Apr. 3, 1959 | 7.90| .6 [ =2,000
May 30, 1949 5.73 - 1,180 June 10, 1959 4,50 - 700
1950 | Apr. 18, 1950 | 19.2 - 20,400 ||1960 | Apr. 12, 1960 | 12.50| - 5,690
May 9, 1950 17.23 - 11,000
July 15, 1950 | 6.78] - 1,550 |[1961 {Mar. 31, 1961 | 4.45] 1.2 -
July 31, 1950 | 4.56| - 619 Apr. 9, 1961 | 3.46| - 334
1951 | Mar. 29, 1951 6.90 1.94 800

a About.
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1000. Pembina River at Neche, N. Dak.
(International gaging station)

Location.--Lat 48°59'20", long 97°33'05", in SENW: sec.31, T.164 N., R.53 W.,
on right bank 2 blocks east of State Highway 18, at north edge of Neche.

Drainage area.--3,410 sq mi, approximately.

Gage .--Nonrecording prior to Apr. 18, 1939; recording thereafter. Prior to
May 25, 1932, at Great Northern Railway bridge 1 mile upstream at same datum.
May 25, 1932, to Apr. 17, 1939, at bridge on State Highway 18, 500 ft down-
stream from railway bridge at same datum. Altitude of gage is 805 ft (from
topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 5,300
cfs; subject fo changes owing to channel shifting, control deterioration and
repalr, and ice effect. The rating is not defined above 800 cfs between
1914 and 1935.

Bankfull stage.--18 ft.

Remarks.--At extremely high discharges, overbank flow upstream from Neche
bypasses gage, some returning to Pembina River via Louden Coulee and Tongue
River and some going to Red River via Plum Creek. This station is one of
the internatiocnal gaging stations malntained by the United States under
agreement with Canada. Base for partial-duration series, 400 cfs. Only
annual peaks are shown prior to Oct. 1, 1938.

Peak stages and discharges

Gage Ice Gage Ice
W:t;er Date height |effect |Pischarge ||Water Date height |effect Di?cl}ar)ge
year (feet)|(feet)| (cfs year (feet) [(feet) cis
1904 | May 2, 1904 | 20.9 z 4,300 [|1941 | Apr. 14, 1941 | 18.23| - 2,830
1905 | Apr. 5, 1905 | 9.8 - 1,372 Sept. 5, 1941 | 7.34| - 494
1906 | Apr. 4, 1906 9,0 2.0 800 |{1942 | Mar. 26, 1942 9.10 1.55 600
1907 | May 14, 1907 13.6 - 2,190 Apr. 7, 1942 19.96 - 3,550
1908 | Apr. 10, 1908 | 7.7 - 927 Apr. 16, 1942 | 18.74| - 3,060
1910 | Mar, 15, 1910 8. - 685 {11943 | Mar, 27, 1943 12.82 2.07 1,400
Apr. R, 1943 9.56 1.25 890

1911 | Mar., 23, 1911 8. 2.2 900 June 5, 1943 8.94 - 1,030
1912 | July 29, 1912 | 8. : 1,000 July 14, 1943 | 8.12| - 826
1913 | Apr. 7, 1913 21. - 3,870
1914 | Apr. 4, 1914 | 6. 1.2 - 1944 | Apr. 12, 1944 | 8.74| .71 800

Apr. 18, 1914 : Z 388 Apr. 13, 1944 | 9.27| =2.00 -
1915 [ Apr. 7, 1915 | s. 1.3 180 Aug. 6, 1944 Z : 1,200
1919 | Apr. 8, 1919 18. 6.0 - 1945 | Nov. 16, 1944 7.92 - 754

Apr. 15, 1919 - - 2,430 Mar. 16, 1945 12.5 1.75 1,400
1920 | Apr. 19, 1920 7. 1.4 361 Mar. 29, 1945 16.54 - 2,440
1921 | Apr. 13, 1921 7. - 733 || 1946 | Mar. 24, 1948 16.27 1.66 2,070
1922 | Apr. 5, 1922 | 11. -

Apr. 7, 1922 - 1,300 ({1947 | Apr. 5, 1947 11.06 1.56 1,200

o jole] o o 0 W~ e [ ] n o u
~n
(4]

s
1923 | Apr. 20, 1923 | 17. - 3,120 Apr. 11, 1947 10.19 - 1,320
1924 | Apr. 20, 1924 6. - 674 Aug. 18, 1947 7.72 - 690
1925 | Mar. 28, 1925 18. 4.0 2,350
1948 | Apr. 21, 1948 20,36 - 3,770
1926 | Mar. 23, 1926 6. 2.5 - May 17, 1948 9.01 - 1,130
July 6, 1926 - - 318 July 5, 1948 7.41 - 530
1927 | May 12, 1927 17, - 3,110 July 23, 1948 7.27 - 435
1928 | Mar. 24, 1928 11, 2.5 -
Mar. 25, 1928 - - 1,270 11949 | Apr. 22, 1949 20.83 T 5,010
1929 | Mar. 21, 1929 9. 2.0 750
1930 | Apr. 8, 193C | 19. 2.2 2,900 }J1950 | Apr. 20, 1950 21,58 .05 10,700
May 12, 1950 2C.65 - 5,320
1931 | Apr., 9, 1931 | 13, 2.2 1,580 July 16, 1950 8.17 - 870
1932 | Apr. 9, 1932 13.6 4.2 1,240 Aug. 3, 1950 7.59 - 6l2
1933 | Apr. 2, 1933 12.16| 2.65 -
May 26, 1933 - - 1,180 [{1951 | Apr. 7, 1951 | 14,95 .90 2,000
1934 | Apr. 9, 1934 9.761 2.4 780
1935 | Mar. 28, 1935 6.11 1.2 - 1952 | Apr. 2, 1952 8.65| 1.5 -
June 18, 1935 - - 364 Apr. 3, 1952 8.18 .74 550
1936 | Apr. 15, 1936 | 17.34 - 2,530 ||1953 | Jure 10, Aug. 3, 6.74 - 250
1937 { Apr. 12, 1937 5.70{ 1.5 - 1953
June 8, 1937 - - 237
1938 | Mar. 20, 1938 8.11 - 730 ||1954 | June 10, 1954 7.47 - 582
June 17, 1954 7.77 - 770
1939 | Apr. 4, 1939 6.30 .20 52 July 7, 1954 7.97 - 846
1940 | Apr. 20, 1940 7.97 - 816 Aug. 18, 1954 7.29 - 530
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Peak stages and discharges of Pembina River at Neche, N. Dak.--Continued

Gage Ice Gage Ice
Vater Date neight |effect |Discharge |Water Date height |effect [Discharge
¥ (reet)|(feet)| (cfs) | year (feet)[(reet)| (cfs)
1955| Apr. 5, 1955 | 20.11| 3.4 2,700 ||1958 | Apr. 7, 1988 | 7.17 z 142
June 6, 1955 | 10.23| - . 1,400
July 8, 1955 | 8.00| - 890 ||1959 | Apr. 5, 1959 | 14.40] 2.0 1,800
June 12, 1959 | 7.18 - 446

1956 | Apr. 24, 1956 20,99 .6 -
Apr. 27, 1956 20.90 .28 5,200 [|1960 | Apr. 14, 1960 21.00 .98 4,040

1957 Mar. 25, 1957 8.49 1.0

. - 1961 | Apr. 3, 1961 9.49 - 372
Mar, 27, 1957 7.63 .04 661

1005, Herzog Creek near Concrete, N. Dak.

Location.--Lat 48°45', long 97°54', in SW: sec.21, T.181 N., R.56 W., on right
bank 1% miles northeast of Concrete and 13 miles upstream from mouth.
Drailnage area.--18.9 sq mi.

Gage.--Recording. Datum of gage is 1,108.95 ft above mean sea level, datum of
1929, Emerson-Crookston supplementary adjustment of 1941 {levels by Soll
Conservation Service).

Stage-discharge relation.--Defined by current-meter measurements.

Bankfull stage.--6 ft.

Remarks.--Floodflow affected by temporary retention in four retarding basins
above station. The farthest downstream retarding basin, located 1 mlle above
stat%on, 1s used to regulate summer flow. Base for partlal-duration serles,
75 cfs.

Peak stages and discharges

Gage Ice Gage Ice
Water Date heignt [effect |Discharge |[Water Date height |effent |Discharge
year (feet)|(reet)| (cfs) | year (reet)|(feet)| (cfs)
1955 | Apr. 2, 1955 | 9.74] - 260 ||1958 | July 4, 1958 | 5.53] az.3 -
1956 | Apr. 21, 1956 | 8.47] o.13 240 ||1959 | Apr. 5, 1959 | 5.10 .9 -
Apr. 25, 1956 | 8.38| - 243 Apr. 6, 1959 | 4.79 : 35
May 9, 1956 | 6.23| - 104
1960 | Apr. 13, 1960 | 6.66 - 100
1957 | Mar. 21, 1957 | 7.54] 1.e2 90
1961 [Apr. 1, 1961 | 3.12 - 2.0
1958 | Mar. 26, 1958 5.22 1.6 20

a Backwater from beaver dam,
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1010. Tongue River at Akra, N. Dak.
(Published as "at Cavaller" prior to October 1951)

Location,--Lat 48°46'40", long 97°42'55", in SE% sec.11l, T.161 N., R.55 W., on
right bank 0.6 mile east of Akra, and 4.2 miles west of Cavalier.

Drainage area.--162 sq mi.

Gage.--Nonrecording prior to July 10, 1954; recording thereafter. Prior to
July 20, 1946, at site 83 miles downstream at State Highway 5 in Cavalier at
datum 11.74 ft lower than next gage described. July 21, 1946, to 1949, at
site 8 miles downstream at Great Northern Railway in Cavaller; datum of this
gage 1s 880.98 ft above mean sea level, datum of 1929, Emerson-Crookston
supplementary adjustment of 1941. From 1950 to July 9, 1954, at site
l% miles upstream at datum 20.90 ft lower than present datum. Datum of
present gage is 920.90 ft above mean sea level, datum of 1929 (levels by
Soil Conservatlon Service).

Stage-discharge relation.--Defined by current-meter measurements below 580 cfs
prior to 1947 and below 1,000 cfs 1947-49. Subsequent to 1949, defined by
current-meter measurements below 1,500 cfs and extended to 11,800 cfs on
basis of contracted-opening measurement at site in use from 1950 to July 9,
1%5%é SubJect to changes at all sites owing to ice effect and channel
shifting.

Bankfull stage.--14 ft, present site and datum.

Historical data.--Flood of Apr. 18, 1950, is the highest known since the
settlement of the region (about 1860).

Remarks.--Discharges given herein adjusted to present site. Base for partial-
duration series, 200 cfs. Only annual peaks are shown prior to 1955.

Peak stages and dlscharges

Gage Ice Gage Ice
Water Date height |effect |Pischarge (|Water Date helght |effect |Discharge
yea (feet)((feet)| (cfs year (feet)|(reet)| (cfs)
1939 | Apr. 1, 1939 | 4.10| 1.35 34 Jl1954 | Apr. 6, 1954 | 36.22| 1.2 -
1940 | Apr. 20, 1940 | 6.77] - 280 June 12, 1954 | 35.53 - 187
1941 | Apr. 11, 1941 | 12.26| - - 1955 | Apr. 2, 1955 | 13.23] 4.0 700
1942 | Apr. 5, 1942 | 12.4 - - Apr. 19, 1955 | 5.16 - 222
Apr. 14, 1942 [al2.3 - - Apr. 21, 1955 | 5.35 - 240
1943 | Mar. 26, 1943 | 11.11| 2.8 - July 7, 1955 | 7.18 - 426
Mar. 27, 1943 - - 490
1944 | Apr. 11, 1944 | 9.09{ 2.0 - Ni9s6 [Oct. 6, 1955 | 5.99 - 341
Apr. 12, 1944 - - 440 Apr. 19, 1956 | 14.23| 1.0| 1,350
1945 | Mar. 15, 1945 | 12.05| 1.8 - Apr. 25, 1956 | 10.53 - 948
Mar. 27, 1945 - - 920
1957 | Mar. 22, 1957 | 6.12| 1.1 340
1946 | Mar. 22, 1946 | 10.02| .16 690 Sept. 3, 1957 | 4.17 Z 215
1948 | Apr. 21, 1948 | 4.38| - - 1958 |Mar. 28, 1958 | 4.19} 2.0 -
1949 | Apr. 10, 1943 | 3.80| - 970 July 5, 1958 | 2.38 - 78
1950 [Apr. I8, 1950 | 48.7 - 11,800
1959 | Apr. 5, 1959 | 9.04( 1.9 485
1951 (p) - - 410
1952 | apr. 1, 1952 | 38.48| 1.6 260 ||1960 | apr. 12, 1960 | 8.71| 1.0 -
Maiég%zazazg 36.53| (c) - Apr. 14, 1960 8.87 - 654
May 31, 1953 - - 178 [{1961 [Mar. 27, 1961 | 4.s6] 2.1 60

a Stage at time of maximum discharge.
b About Apr. 5, 1951.
¢ Varlable ice effect ranging from 4.2 to 3.8 ft.
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1025. Red River of the North at Emerson, Manitoba
(International gaging station)

Location.--Lat 49°00'30", long 97°13'00", in sec.2, T.l, R.2 E., on right bank,
1,500 ft downstream from Canadian National Railway bridge in Emerson, three-
quarters of a mile downstream from international boundary, 3.6 mliles down-
stream from Pembina River, and at mile 154.3.

Drainage area.--40,200 sq mi, approximately (includes 3,800 sq mi In closed
basins).

Gage.--Nonrecording on Canadian National Rallway bridge 1,500 ft upstream at
different datums prior to Apr. 11, 1953; recording thereafter. Datum of
present gage is at mean sea level, datum of 1929, by Geodetic Survey of
Canada. Gage heights given herein converted to present datum.

Stage-discharge relation.--Defined by current-meter measurements; subje-t to
changes owing to channel shifting and ice effect. For some years the
discharge has been computed using the rate of change of stage as a factor
so that the peak discharge occurs before the peak gage height.

Remarks.--Most of the data listed herein except for the 1950 water year are
either a maximum observed discharge and elevation or maximum daily discharge
and elevation. However, the rises at this station have characteristically
flat crests so that there 1s very little difference between the momentary
maximum discharge and elevation and the listed discharge and elevation.

This station 1s one of the international gaging stations maintalned by
Canada under agreement with the United States. Only annual peaks are shown.

Peak stages and discharges

Gage Ice Gage Ice
w::?r Date height leffect Discharge [|Water Date height |effect Discharge
year (feet)|(feet)]| (cfs) [lvear (reet)|(teet)] (cfs
1861 - 295 - - 1934 | Apr. 12, 1934 | 55.17 0.7 -
-/ Apr, 13, 1934 - - 4,800
1882 - 30 - - 1935 | Apr., 3, 1935 | 59.65 3.8 5,470
1897 | - 9l - - 1936 | Apr. 21, 1936 | 68.16 - 18,000
] 1937 | May 7, 1937 | 65.55 - 5,840
1913 | Apr, 11, 1913 | 74.52 - 25,600 || 1938 | Mar. 27, 1938 | 58.77 2.8 -
1914 | June 19, 1914 | 58.36 - 7,260 May 20, 1938 - = 7,530
1915 | July 9, 1915 | 69.06 - 20,121 |[ 1939 | Apr. 10, 1939 | 60.77 4.1 6,700
1940 | Apr. 21, 1940 | 66.84 s| 14,800
1916 | Apr. 24, 1916 | 85.74 - 46,180
1917 | Apr. 11, 1917 | 75.33 2.3 - 1941 | Apr. 16, 1941 | 76.94 - 27,800
Apr. 12, 1917 - - 25,900 Y1942 | Apr. 10, 1942 | 78.77 - 27,900
1918 [ Mar. 31, 1918 | 58.17 5.3 - 1943 | Apr. 20, 1943 | 77.54 - 29,500
Apr. 3, 1918 - - 4,990 h1944 | Apr. 19, 1944 | 66.82 - 12,300
1919 | Apr. 9, 1919 | 67.38 3.5 - 1945 | Apr. 1, 1945 | 78,52 2.0 -
July 12, 1919 - - 13,410 Apr. 4, 1945 - - 29,400
1920 | Apr. 8, 1920 | 78.62 5.5 -
Apr. 18, 1920 - - 26,700 ||1946 | Apr. 3, 1946 | 74,27 1.5 -
Apr. 5, 1946 - - 24,100
1921 | Apr. 13, 1921 | 67.80 4.4 - 1947 | Apr. 28, 1947 | 76.07 - 28,400
Apr. 15, 1921 - - 12,800 ({1948 | Apr. 27, 1948 | 87.62 51,800
1922 | Apr, 14, 1922 | 69,40 - 18,900 |11949 | Apr, 15, 1949 | 77.13 - 29,200
1923 | Apr. 25, 1923 | 74.98 - 26,000 |l1950 | May 13, 1950 | 90.89 - 95,500
1924 | Apr. 28, 1924 | 57.25 - 6,320
1925 | Apr. 1, 1925 | 68.00 3.4 - 1951 | Apr.15-18,1951 | 74.55 - 26,000
June 21, 1925 - - 17,500 ||1952 | Apr. 14, 1952 | 73.00 1.4 B
Apr. 24, 1952 - - 24,200
1926 | Apr. 1, 1926 | 61.02 - 8,000 111953 | June 28, 1953 | 63.7 - 14,500
1927 | May 16, 1927 | 71.58 - 20,500 111954 | Apr. 16, 1954 | 63.04 2.3 -
1928 | Apr. 6, 1928 | 67.91 - 16,800 Apr. 17, 1954 - - 11,500
1929 | Mar. 29, 1929 | 73.01 4.0 - 1955 | Apr. 10, 1955 | 72.25 - 24,000
Apr. 1, 1929 - - 19,200
1930 | Apr. 10, 1930 | 72.51 - 20,800 {1956 | Apr. 27, 1956 | 81.02 - 33,800
1957 | July 4, 1957 | 65.37 - 15,300
1931 | Apr. 7, 1931 | 60.80 4.2 - 1958 | July 12, 1958 | 57.17 - 7,940
Apr, 10, 1931 - - 7,940 {|1959 [ Apr, 10, 1959 - - | v1s,720
1932 | Apr. 14, 1932 | 72,99 2.4 - 1960 | Apr. 13, 1960 | 77.65 - 30,500
Apr. 15, 1932 - - 18,900
1933 | Apr. 9, 1933 - - 11,000 {|1961 |Mar., 31, 1961 | 57.26 1.1 4,320
Apr. 10, 1933 | 67,52 5.6 -
a About.

b Maximum daily discharge.
Note.--Add 700,00 £t to obtain elevation above mean sea level.
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1030. Roseau River near Malung, Minn.
(Published as "at Malung" 1928-38)

Location.--Lat 48°45'45", long 95°42105", in SE+SEL sec.17, T.1€1 N., R.39 W.,

at highway bridge, three quarters of a mile downstream from Pear Creek,
11 miles southeast of Malung, and 3L miles upstream from South Fork.

Drainage area.--252 sq mi.

Gage.--Nonrecording. Prior to June 1938, at site 1.4 miles dowrstream at datum
1,039.98 ft above mean sea level, adjustment of 1912. Datum of gage is
1,050 ft above mean sea level, adjustment of 1912.

Stage-discharge relation.--Defined by current-meter measuremente.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Tce Gage Ice

Water Date heignt |effect [Discharge ||Water Date height |effect |Discharge
year (teet)|(reet)| (cfs year (feet)|(feet) (cfs)
1929 | Mar. 18, 1929 7.80 1.2 - 1937 | Aug. 7, 1937 9.46 - 630

Apr. 6, 1929 - - 348 {1938 |May 11, 1938 12.44 - 1,780
1930 | Apr. 5, 1830 9.76 2.86 332

1940 | apr. 17, 1940 | 6.71| 1.75 413
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