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PREFACE

The data for this report were collected separ-
ately, but prepared for publication jointly by the
Water Resources Division, U. S. Geological Survey,
C. G. Paulsen, chief hydraulic engineer, and the
Water Resources Division, Department of Resources
and Development, Canada, Norman Marr, Chief.
For the Geological Survey, the field work was per-
formed and the report prepared in the Surface Water
Branch, J. V. B. Wells, chief,

The work of gathering and preparing the data for
publication was apportioned and directed as follows:
North Dakota and main stem of Red River, Harlah
Erskine, district engineer, Bismarck; Minnesota,
Paul Speer, district engineer, St. Paul; Canada,
D. B. Gow, district engineer, Winnipeg. Several
engineers of the Geological Survey detailed from
other parts of the United States assisted in the field
and office work in Minnesota and North Dakota.

Coordination of the field work in the United States
was done by Hollister Johnson, hydraulic engineer.
This report was assembled and the text prepared by
the staff of the special reports office in Lincoln,
Nebr., R. E. Oltman, engineer in charge.
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FLOODS OF 1950

FLOODS OF 1950 IN THE RED RIVER OF THE NORTH
AND WINNIPEG RIVER BASINS

Prepared by Water REesources Division

ABSTRACT

The floods of April-July 1950 in the Red River of the North and Winnipeg River
Basins were the largest that have occurred in several decades and caused the
greatest damage that the flooded area has ever sustained. Five lives were lost
in the United States, owing to causes directly connected with the floods. The dual
peaks--onupper river and tributaries, one in April and the other in May--of nearly
the same size and the large lake-like body of flood-water ponded between Grand
Forks and Winnipeg were notable features of the flood in the Red River of the North
Basin. The flood in the Winnipeg River Basin was characterized by the unusually
large volume of runoff and the lateness of cresting on the Lake of the Woods.

The floods were caused by a combination of causes: high antecedent soil mois-
ture, high antecedent runoff, heavy snowfall, delayed breakup, and heavy precipita~
tion during breakup. Mid-Marchsnow-surveys, made inthe area by hydrographers
of the United States and Canadian services, showed that the snow pack north of Fargo,
N. Dak., had anunusually high water content and a runoff potential increasing from
west to east. A narrow band, extending from near Grand Forks, N. Dak,, east-
northeastward across the basin, had a water content of 5 inches or higher, April
15 marked the beginning of rapid melting throughout the basins; most of the snow
was turned into water by the end of the first melt period on April 24, A return of
winter-like conditions until May 10brought more snow and set the stage for second
flood crests,

The records of stage and discharge collected on the Red River of the North at
Grand Forks, N, Dak., since 1882 show that the important 1897 flood slightly ex~
ceeded the 1950 flood in both stage and discharge., Records collected by the
Geological Survey and Corps of Engineers on the Red River of the North show that
the 1950 flood stages exceeded any previously known from just below the mouth of
Turtle River to the international boundary. Records for streams tributary to the
Red River of the North between Fargo and the Roseau River show, in general, that
the 1950 flood events exceeded those of any known past floods. In the storage
basins of the Winnipeg River, Lake of the Woods and Rainy Lake reached a stage
comparable to that of 1916; and the Winnipeg River discharge at Slave Falls
exceeded the highest previously recorded. maximum, which occurred in 1927,
Records of floods on the Red River at Winnipeg show that the 1950 flood did not
reach as high a stage as those of 1826, 1852, and 1861,

The total tabulated damage to Winnipeg, the largest urban center in the area
reported on, was about $20, 000, 000 in the city, and $12, 000, 000 in surrounding
suburbs, The fight against flooding in Greater Winnipeg began on April 21 in the
area adjacent to the municipal hospitals and was considered ended with the re-
opening of Norwood Bridge on June 1. About 80, 000 people were'evacuated from
their homes in Greater Winnipeg during the flood, and plans were ready to evac~
uate a greater number had the water risen higher. .

This report contains records of stage and discharge for the flood period at 70
stream-gaging stations, 21 records of mean daily discharge at stream-gaging
stations, 11 records of stage at river-height gages, and 7 records of storage or
elevation of reservoirs or lakes. A summary table shows crest stages and dis-
charges at 129 points for the 1950 event compared with the highest known past
stages and discharges. Also included is a discussion of concurrent meteorology
and of past floods on main streams and tributaries.

115,
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INTRODUCTION

The spring floods of 1950 in the Red River of the North and
Winnipeg River Basins resulted from a combination of causes, none
of which, acting alone, would have produced flood features of such
size. These causes were: above-normal antecedent soil-moisture;
unusually heavy snowfall during a colder-than-normal winter; delayed
melting of the snow until mid~April; and above-normal precipitation
during the breakup. Over much of the drainage area of the Red River
of the North the floods were the largest that have occurred since
1897. An unusual feature on many tributaries and on much of the
main stem, was the occurrence of two separate flood peaks of nearly
the same size: one in April, the other in May. The outstanding
features of the Winnipeg River floods were the greatness of runoff
and the lateness of the flood crest in the Lake of the Woods, which
occurred near the end of July. The flood on the Red River of the
North caused the greatest damage to Winnipeg that the city has ever
experienced.

This report is one of a series that the U. S. Geological Survey
proposes to publish annually to describe the major floods during each
year. The information is supplementary to, and published sooner
than, that included in the regular annual Surface-Water Supply reports
of the Geological Survey and is intended to satisfy the needs of the
planner and designer of projects for which flood flows are a consider-
ation. The information on stage and discharge is given in such detail
that the flood hydrographs can be reproduced for the regular gaging
stations. Also included are: stages and peak discharges observed at
miscellaneous points; data on flood damage to cities, highways, and
agricultural lands; and descriptions of special features of the floods.
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GENERAL DESCRIPTION OF FLOODS

Location )

The area associated with the floods discussed in this report is di-
vided between the north central part of continental United States and the
south central part of Canada. It occupies roughly the northern third of
Minnesota, that part of North Dakota lying northeast of a diagonal
between the northwest and southeast corners of the state, the extreme
northeastern tip of South Dakota, the southwest corner of Ontario, the
southern fringe of Manitoba, and the southeastern corner of Saskatch-
ewan. This area is shown on plate 9 (in pocket), a map of part of the
Red River of the North Basin and of the Winnipeg River Basin.

The floods in the Red River of the North Basin occurred in the area
above the Assiniboine River, which stream had about normal spring
runoff. The location of the area of intense local flooding in the Red
River of the North and Winnipeg River Basins is shown by symbol.
The uniform dispersal of the intensely flooded areas is readily apparent.

The location of all cultural features with respect to the ancient lake,
which at one time occupied much of the Red River of the North drainage
area, is of importance in understanding the flooding that occurs there.
An outline of the maximum extent of Glacial Lake Agassiz is shown on
plate 9. Land slopes and stream channel slopes are relatively steep
outside the area of the former lake, and flat within. The drop of the
Red River of the North between Fargo (below dam B) and Grand Forks,
a distance of about 150 miles by river, is 72 feet at normal low water.
Meandering channels combined with small high-water slopes make the
carrying capacity of streams in the ancient lake bed small per unit of
cross-sectional area.

Causes

The spring floods of 1950 in the Red River of the North and Winnipeg
River Basins were caused by many factors so combined that nearly
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record-breaking flood flows resulted. The important factors causing
the flooding were: (1) high soil moisture at breakup combined with
frozen ground, (2) above-normal accumulation of snow at breakup,
(3) later-than-normal breakup, and(4) heavy precipitation during the
breakup. Ice jams were an additional cause of flooding on a few of the
tributaries.

Soil moisture in the Red River of the North and Winnipeg River Basins
was above normal when the ground was frozen in the fall of 1949. Pre-
cipitation for October was 2.30 inches above normal in the northern
division of Minnesota and 2.20 inches above normal in the eastern
division of North Dakota according to Weather Bureau records. The
excessive precipitation caused increased stream flow, filling of ponds
and swamps, and charging of the soil. The first hard freeze, which
occurred about December 12, 'fixed' the above antecedent conditions
until spring breakup. The issues of Water Resources Review published
by the U. S. Geological Survey for December 1949 to February 1950
show the high base flow of streams and above-normal ground-water
levels that existed during the pre-flood period over the flooded area.

Snowfall for December 1949 and January 1950 was excessive through-
out the flooded area; Weather Bureau records show a cumulative departure
of plus 1.40 inches precipitation for the two months in the northern di-
vision of Minnesota and a corresponding surplus of 1.26 inches in the -
eastern division of North Dakota; and the records collected at Winnipeg,
Manitoba, and Kenora, Ontario, indicate an equal comparative excess
in the Canadian portion. Most of the snowfall came in blizzards which
caused large drifts in locations sheltered from the wind. Snowfall for
February was slightly below normal; but above-normal precipitation,
predominantly snow, occurred in March and early April. The spring
breakup came after mid-April and was interrupted after a few days by
a return of winter conditions. The unusually long winter season closed
about May 10 with the end of the heaviest May snowstorm ever observed.
A survey was made by the Corps of Engineers in mid-March to gather
information on the water content of snow on the ground; the results of
that survey are shown on plate 10 (in pocket). So that the reader may
know how much precipitation occurred subsequent to that survey and
prior to the first thaw about April 15, and between April 16 and May 10,
precipitation amounts of those periods are shown adjacent to the weather
station reporting them.

Temperatures over the flood area for the period from December 1949
to March 1950, inclusive, were below normal and there were few periods
of relief from the almost continuous cold. Daily maximum and minimum
temperatures for four stations for the period from November 1, 1949
to May 31, 1950, are plotted on figure 17. This illustration shows the
low temperatures that prevailed during most ofthe period from December
10, 1949 to April 13, 1950. The first basin-wide warm spell occurred
April 15 to 23 and caused melting that produced flood peaks on all
streams in the Red River of the North Basin. Minor melting combined
with rainfall caused earlier flood peaks in the portion of the basin above
Fargo. The weather turned cold again April 24 to May 9 and most of
the precipitation for this period came as snow. The weather again
warmed up on May 10, and continued clear and warm; the second thaw
caused new flood peaks on most tributaries of the Red River of the
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North. The largest snowdrifts did not entirely melt until June. 1In
May, flood conditions at and above Winnipeg were severe. A large lake-
like body of floodwater stretched from near Grand Forks to Winnipeg
during most of the month and to this was added more than four inches
of rain that fell directly on the ponded surface, plus the runoff from
equal or heavier precipitation on the drainage area upstream. The
almost daily cold rains interfered with rescue work and with the heroic
efforts to raise dikes in the Winnipeg area.

Main Stem Red River

The first phase of the flood on the Red River of the North in 1950
was the minor flooding at the start of the Red River at Breckenridge-
Wahpeton in late March and early April. A large storm swept across
North Dakota in a northeasterly direction starting on March 25. The
storm brought snow to all parts of the State except the southeast, where
rain fell; Fargo received the heaviest rainfall ever recorded in March.
The rain caused melting of the snow and started the spring runoff. The
River at Wahpeton started rising on March 26; by the afternoon of April
2 it had reached peak discharge. Damage from flooding in the Wahpeton
area was nil or minor. Figures 18 and 19, plots of discharge and water
surface hydrographs for Red River of the North gaging stations, show
the relative size and time of occurrence of the headwater peak discharge
compared with those downstream. Hydrographs are plotted in altitudes
above sea level so that the height of water surface relative to features
on the river banks may be readily interpreted.

The Red River of the North is confined by moderately high banks
between Wahpeton and Fargo. Only small towns are located in that
stretch of the River; had overbank flow occurred, the flood damage
would have been minor.

At Fargo, the April flood caused some minor inconvenience and
damage on lower Broadway. Pumps were in continuous operation to
keep the Fargo City Auditorium dry. It was estimated that 100 families,
the majority in Moorhead, Minn., had been forced from their homes by
the flood as of April 5. The water continued to rise at Fargo until
April 7 when it reached a peak stage of 21.2 feet. A flood almost as
large occurred on May 12 as a result of the second thaw. Figure 20
shows the flooded portions of the Fargo-Moorhead area.

The Red River flood passed from Fargo downstream to Grand Forks
without going overbank. At Grand Forks the Red Lake River enters
from Minnesota and the flood waters of that stream, added to those of
the Red River of the North, created a flood situation at Grand Forks
and downstream that was the most serious to occur there since 1897,

Ample flood warning was given to the inhabitants of the area; R. W.
Shultz, Weather Bureau meteorologist, issued a forecast for a flood
stage of 42 feet at Grand Forks on April 8, At that time, the river
stood at about 27 feet at the Weather Bureau gage in Grand Forks.
Official flood stage at Grand Forks is 28 feet,
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Figure 21, a map of the Grand Forks area, shows the maximum ex-
tent of the 1950 flood. By April 7 some families, anticipating flooding,
had moved from their homes in the Lincoln Drive area. As the waters
rose, the flood threat became a reality, made ominous by the 6 inches
of wet snow that fell over Easter weekend; on the morning of April 10
the river was more than 3 feet above flood stage at Grand Forks and
rising. Cold weather of the period April 10-13 slowed the rate of rise
but did not stop it. Warm weather, April 15-21, caused a resumption
of thawing and the river rose rapidly towards a crest at Grand Forks.
On April 14 about 18 families had moved from their homes in the
Lincoln Drive area and four families had moved from their homes in
east Grand Forks. By April 17 about 60 families had been moved from
their homes in the twin-city area. The river reached the predicted
stage of 42 feet on April 19 and then held to a small daily rise, finally
cresting on April 24. The flood receded slowly to a stage of 35.5 feet
on May 3 and began rising again for the second and higher crest.

More than 225 families had been forced from their homes in Grand
Forks and East Grand Forks by the flood crest on the Red River of the
North, as of April 20, according to the Grand Forks Herald. The
Riverside Park and Lincoln® Drive residential areas of Grand Forks
were badly flooded, although the Grand Forks business district was not
troubled except for wet basements. Water got into the underground
tubes carrying steam heating pipes through Grand Forks and the vapor,
which rose from manholes as the water touched the hot pipes, had to
be carried in tubes about 10 feet above street levels to permit unobscured
view of traffic. The appearance of these makeshift chimneys with
vapor pouring from the top was especially weird at night.

The second flood crest came on May 12 and multiplied the damage
of the April crest; many families packed up precious belongings and
moved from their homes a second time. Supply of electric power and
city water was not interrupted at Grand Forks at any time during the
flood although interference with normal operation at both the water
treatment plant and the power plant was common, Traffic into the city
from the north and south was impossible because of flooded main high-
ways. The water did not recede below flood stage until June 4. Although
the 1897 flood reached a higher stage it did not last as many days; in
1950 the river was officially above flood stage at Grand Forks from
April 9 to June 3.

The Red River of the North below Grand Forks resembled, for nearly
two months, a series of lakes rather than a river. Figure 22 shows the
'lake' below Oslo. Plate 11 (in pocket) shows the maximum extent of
the flood waters between Grand Forks and Winnipeg. Reference to the
hydrographs, figures 18 and 19, will enable the reader to calculate the
length of time that points within the flooded area were submerged. The
descriptions of the floods in the small communities along the river
between Grand Forks and Winnipeg were almost alike: the story of
evacuation of personnel and prized belongings was repeated again and
again in United States and Canadian towns. All towns located along the
Red River between Grand Forks and Emerson were seriously flooded.
The population of Pembina, N. Dak., normally 650, was reduced to
144 by migration due to the flood. Below Oslo, Minn,, the dual peaks
of the flood upstream were merged into one long flat crest that moved
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Figure 22.—Red River of the North resembles a hugevlake during
the 1950 flood. Airview looking north from Oslo, Minn,
Photo Lee-Evanson Studios, Grand Forks, N. Dak.

on downstream in that form, the flood becoming serious at Pembina
and Emerson about the third week of April. The small Canadian
communities located between the border and Winnipeg were flooded
continuously for weeks.

Winnipeg, a city of about 300, 000, is the largest urban center in the
flooded area. The description of the flood sequence at Winnipeg merits
detail. An epic fight to.save as much as possible from the flood began
on April 21 and ended about June 1. Volunteers and military personnel
working on dikes and utilities as pictured in figures 23 and 24 became
a familiar scene. Figure 25, a map of Greater Winnipeg, shows the
flooded areas, dikes, and other principal features mentioned in the
description of the flood contained in the following condensed tabulation.
Mr. D. B. Gow, district engineer of the Water Resources Division,
Department of Resources and Development, Canada, furnished 'glean-
ings' from the news accounts describing the flood which have been
incorporated into the description contained herein.
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Figure 23.—Army, Navy, and civilian volunteer personnel carry on
a continuous battle with the flood at Winnipeg in April-May 1950.
Sandbags for the dike on the Winnipeg approach to Norwood
Bridge are carried on human shoulders, Photo by Winnipeg
Free Press.

Figure 24.—Canadian naval personnel plug leaks in electric power
conduits under Winnipeg streets. Photo by Winnipeg Free
Press.
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Date

April 21

April 22

April 24

May 1

May 2

May 3

May 4

May 6

May 8

May 9

May 10
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Stage*
(James Ave,)

18.7

19.9

21.5

23.4

23.8

24.2

24.6

26.4

27.17

28.3

29.0

Event
(Letters refer to figure 25.)

Minor flooding at rear of municipal hospitals
(A) and on Scotia Street. (B) The Seine River
overflows in St. Vital.

Dikes being constructed in Elm Park, St. Vital,
to prevent river from crossing narrow neck at
(C). Seine River continues flooding,

Water now one foot deep at (C). Emergency
dike in Wildwood being raised (D). Part of
Churchill Drive flooded in Riverview (E).
Scotia Ave. in West Kildonan under one foot of
water (B).

Red River passes 1948 peak in St. Vital where
70 families have moved out. No flooding yet
within Winnipeg city limits.

Canadian National Railway tracks at foot of
Lombard Street under 2 feet of water (F).

60 homes in Elm Park flooded. Elm Park
Bridge closed except for emergency traffic.

75 homes in Elm Park flooded (see fig. 26) .
Holly Avenue dikes in Wildwood smashed.
Further flooding in West Kildonan. Rain falls
for 24 hours.

The Army takes over. Secondary dike fails
and Civic Hospital must be evacuated (A).
Main emergency dike (D) in Wildwood fails;
complete evacuation of Wildwood ordered.
Norwood and Provencher Bridges closed. Sub-
ways (underpasses) at Higgins, North Main,
Osborne, and Annabella Streets flooded. Dike
on Rover Street broken and 7 or 8 avenues
flooded. Man drowned in Elm Park area.

Mass evacuation in St. Vital, West Kildonan,
and Norwood. Flood threat atCity of Winnipeg
Rover Ave. power station. East Kildonan dike,
broken in many places (G), repaired. Many
residents behind dike evacuated. Only bridges
open: Redwood and Norwood (emergency use).

Evacuation in Glenwood — Crescent and Fort
Garry continues,

East Kildonan dike breaks at Leighton Ave.
(H) at 9 p.m.

*at 8 a.m. Zero of gage 727,57 feet, Geodetic Survey of Canada.
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Date

May 11

May 15
May 16

May 24

May 29

June 1

June 10

*at 8 a.m.
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Stage*
(James Ave.)

29.4

30.1

30.2

29.4

26.5

24.7

18.0

Event
{Letters refer to figure 25.)

New dike in East Kildonan being constructed.
Victoria— Crescent and Elm Park districts
floodswept and deserted. Norwood Bridge
approach out.

""Crest believed here."

10-hour rainfall covers flooded area.

Report 8, 000 homes flooded in City, 2, 358 have
water on first floor.

Suburbs set flood loss at $12,000,000. City
loss $20, 000, 000.

Norwood Bridge reopened.

River returns to initial flood stage.

Zero of gage 727. 57 feet, Geodetic Survey of Canada.

Figure 26.—Some residential sections of Winnipeg are flooded for

weeks.

Elm Park's fine homes receive the worst flooding of

any in greater Winnipeg. Depth and force of current are
indicated by houses and trees in foreground. Photo by
Winnipeg Free Press.

The flood crest passed from the northern limits of Winnipeg into Lake
Winnipeg without going overbank. At the time of the crest only about
2} square miles of city land was under water owing to the hasty erection
of earth and sandbag dikes. It was estimated that 80,000 people of
greater Winnipeg left their homes because of flooding or threatened

flooding.

The main business district of Winnipeg was not flooded (see

fig. 27), but disruption of utility services hampered activities.
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Figure.27.— Winnipeg's business district just escapes flooding. Note iminence of overflow at center right.
Photo by Winnipeg Free Press,
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Tributary Streams

A description of only the important features of floods on tributary
streams can be given in this report because of space limitation. Trib-
utaries omitted from discussion had no flooding worth mention. Routine
information on the time of occurrence and size of the flood crest will
be given later in this report in the tables of stage and discharge. Trib-
utary streams are discussed in downstream order. Common to all
tributaries were two separate flood peaks, one in April and the other
in May; no consistent pattern of predominance was found--on some
tributaries the April flood was larger, on others the May flood was
larger. Flood hydrographs for selected tributaries are shown on fig-
ures 28 and 29.

Sheyenne River

The upper Sheyenne River began carrying flood runoff as early as
April 5 when a brief warm spell over Central North Dakota started
snow melt. The flow built up gradually after April 5 and increased
rapidly on the 17th owing to the much warmer weather that came April
15-17. Lake Ashtabula (capacity 70, 700 acre-feet) above Baldhill Dam,
a Corps of Engineers project, stored the flood runoff in excess of the
discharge that could be passed safely downstream. Emergency oper-
ation of the reservoir (not completed at time of flood) undoubtedly
prevented considerable flood damage at Valley City and many com-
munities downstream. The flow above the mouth near Fargo was
sluggish and the flood waters ponded behind road fills. Farm lands
bordering the river from Horace to the mouth were under water for
many weeks. The river was out of -bank at the West Fargo gage from
April 20 to June 18. The flood waters, although shallow, interfered
with the operations at the West Fargo stockyards. Some flood waters
left the Sheyenne River near Horace and passed overland to the Red
River upstream from Fargo.

The May flood on Sheyenne River was minor compared to that in
April. Because of regulation by Lake Ashtabula the May discharge at
and below Valley City remained practically constant.

Buffalo River

Flooding in parts of the Buffalo River Basin began on April 4 when
large accumulations of melt water, together with some rain that fell in
the storm of March 25, began running over fields and ponding behind
county roads in the lower reaches of the Buffalo River, although the
stream remained within banks. The flooding was the result of plugged
culverts, snowdrift in the upland drains, and the generally poor drain-
age features of the country along the lower Buffalo River. About 50
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farm families in northwest Clay County were isolated owing to flooded
roads and fields. The Clay County Engineer reported a minor overflow -
from the South Branch Buffalo River inthe general vicinity of the junction
of U. S. 52 and Clay County Route 44, about 12 miles southeast of
Moorhead.

Wild Rice River of Minnesota

The Wild Rice River (of Minnesota) had a moderately heavy snow
cover at the time thawing began. Early in April the melt runoff from
the more steeply sloped headwater area descended rapidly to the flat
portion of the basin adjacent to the Red River and spread overbank
downstream from Ada to flood farmlands more than a mile from the
channel. Freezing weather during the period April 8-13 stopped thaw-
ing and the flood situation eased until April 15 when owing to warm
weather all the streams were again swollen with runoff. The peak
passed Ada on April 16. Some basements in Ada were flooded by over-
flow water when the Wild Rice River abandoned course and moved across
country, uniting with the Marsh River. The crest receded slowly and
traffic in the area was hampered for more than a week.

Goose River

The Goose River crested at the Portland gage on April 18, two days
after rapid thawing had removed most of the snow. The crest passed
rapidly downstream and reached Hillsboro at noon on April 19, The
waters spread over the City Parks and around a few low-lying houses
at Mayville and Hillsboro, but no extensive damage was reported from
either place. The City Park at Hillsboro was completely submerged by
the flood. Some Goose River water crossed and joined the Elm River
in the upper part of the drainage basin.

The May flood on the upper Goose River produced crests higher than
the April flood, but downstream the flood was less intense in May than
in April.

Turtle River

The headwater drainage channels of Turtle River, snow-choked and
frozen, had little capacity for the rush of water that came from the first
thawing days April 15 and 16, Water flowed overland across fields and
over the top of the snow-filled channels, ponding up at obstructions
presented by highway or railroad embankments. When the pond level
became high enough, overflow and contingent washout of the fill began.
The main line tracks of the Great Northern Railway were under water
and damaged by washouts on April 16, about 20 miles west of Grand
Forks, where a tributary, normally low in discharge, was carrying a
wide flood towards the Turtle River.
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The town of Mekinock was flooded April 17; several residents had to
leave their flooded homes, an occurrence .not associated with the lower
flooding common in the past. Manvel was almost all flooded on the 19th
and the Great Northern Railway track was under water for a considerable
distance. In many places the overflow scoured ballast from the roadbed
and cut channels under the track.

Red Lake River

Red Lake River, largest of the Red River of the North tributaries,
drains from an area of mixed characteristics. The northern part of
the upper basin is flat and occupied by swamps amd lakes the largest of
which, Red Lake, the source of Red Lake River, has a surface area of
about 430 square miles. The remainder of the upper basin is steep to
gently rolling and the Clearwater, Lost, Hill, and Poplar Rivers that
drain it have comparatively steep gradients so that flood waters move
fast in this region. The drainage network of streams is all combined
upstream from Crookston, the largest urban center in the basin. This
one stream is of a meandering nature in accordance with the flat slope
characteristic of old glacial Lake Agassiz. This situation is responsible
for the recurrent flooding at and below Crookston.

The first flood at Crookston started on April 20 when snow-melt
waters originating in the Clearwater drainage reached the city. The
rise was gradual until the crest, 7.5 feet above flood stage, was reached
on April 23. At the time of crest about 3/4 of both Woods and Sampsons
Additions and 1/3 of Jeromes addition were flooded; for the location of
the additioas referred to see figure 30, a map of Crookston. The flooding
was of a severely damaging nature; many homes had water ceiling-deep
for nearly three days. The flood receded as fast as it had risen.

Outside of the Crookston area there was little damage. A timber crib
dam at Red Lake Falls was partially destroyed on April 23 by ice floes.
The Red Lake River from Red Lake to near Thief River Falls overflowed
the flat swampy banks and caused water-logging of fields for several
weeks because the river, in that reach, remained ata relatively constant
discharge for nearly a month.

Cold weather after April 25 delayed further snow melt in the basin
until the return of warm weather in early May. Rains and wet snow,
however, brought the Clearwater up to a second crest. When this crest
reached Crookston it exceeded the April rise. The second rise crested
at 9 feet over flood stage on May 7 and the water stayed above flood stage
more than a week, Areas and homes flooded during the first flood were
visited again and with higher water. Attemps at diking the flooded areas
were unsuccessful--the temporary dike around Jeromes Addition burst
near flood crest and added to the general distress of the victims. National
Guard 'ducks' became standard transportation in most of Crookston.
Much trouble was experienced from water backing into the basements of
homes through sewers.
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Figure 30,—Areas flooded in 1950 at Crookston, Minn,, by the Red
Lake River.

Forest River

The warm weather that began April 15 started rapid melting through-
out the' Forest River Basin, and during the following days, also warm,
most of the snow on the ground became water. Runoff was delayed by
some condition, probably snowdrifts blocking flow in the upland water-
courses, because the main stream at the Fordville gage did not begin to
carry much water until the afternoon of the 16th. By early morning of
the 17th a near record discharge was occurring at Fordville gage, and
towns farther east were beginning the battle with floodwaters coming
overland, ignoring established drainageways in many instances. Sheets
of water spreadingout for miles were reported near Voss and Fordville,
and the Northern Pacific Railway track running through the town of Forest
River was under water in many places. A Northern Pacific Railway
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passenger train was derailed on the flooded track near the town of
Forest River on April 17 and several days passed before the flood re-
ceded enough so that workmen could attempt salvage operations. Figure
31 shows the damage to the 'Soo Line' near Forest River.

The floodwaters flowed overland and along the stream channel to Minto
where the low-lying parts of town were inundated. An additional bridge
installed under the Great Northern Railway tracks at Minto after the 1948
flood reduced stages and the damage to many residences. The May flood
caused further damage to part of the area submerged in April at Minto.

Figure 31.—The Forest River damages the 'Soo Line' tracks near the
town of Forest River, N. Dak. Photo by Lee-Evanson Studios,
Grand Forks, N. Dak.
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Snake River

Snake River, swollen beyond bankful capacity by melt runoff flooded
the town of Warren on April 21 and again on April 22, The two floods
resembled flash floods in character, so rapidly did the waters invade
Warren, Almost all homes and business houses had flood damage from
direct flooding or from backing up of sewers.

The Snake River again went overbank and on the rampage in Warren
from May 4-6 as the result of a one-inch rainstorm. The second flood
rose higher on the west side of Warren than the first flood. The 1950
floods at Warren were the highest known.,

Park River

Flood runoff started on April 15 in the Park River Basin; by April 16
almost all the snow had melted and water was flowing over parts of the
basin in wide, shallow sheets. The town of Crystal on Cart Creek was
isolated by overland flow, and farmlands west of the town of Park River
were being flooded by April 17. The normal river channel, partially
choked with snow and ice, was unable to carry much of the flood flow,
and as the waters approached Grafton, located just downstream from
the confluence of the three branches of Park River, they spread out
over a wide expanse of country. Travel onU, S. 81 was difficult because
the highway was submerged for miles. In Grafton flooding began in the
night of April 18 and by morning the entire city was under water, Al-
most all business places in Grafton were closed, as Hill Avenue, its
main street, was under 20 inches of water. A few restaurants and stores
remained open to care for the needs of the inhabitants.

The flood at Grafton receded a little the night of April 19 but rose to
nearly the crest level again on the afternoon of April 20. The low-lying
residential areas were under several feet of water that did not recede
for several days. Grafton was isolated from the south by a washout on
U. S. Highway 81, 2 miles south, during the night of April 20.

Homme Dam, partially completed on the South Branch Park River
about 3 miles northeast of the town of Park River, was damaged slightly
by the April flood. A temporary earth spillway on the north end of the
dam failed on the 24th and released the stored water suddenly. The
resulting flash flood, 13, 000 cfs justbelow the dam, passed rapidly down-
stream, diminishing in intensity, The surge from the breached dam
was hardly noticeable at Grafton although merchants had hastily re-
assembled their flood protection material when the news of failure
reached town.

The May flood caused suffering in the low-lying parts of Grafton to
the north of the business district, which was spared flooding. A breach
was purposely made in U, S. Highway 81 north of Grafton to give larger
passage for the Park River waters.

206385 0—52——3
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Pembina River

The 1950 floods were anticipated by the Pembina River Valley res-
idents for many weeks before their arrival. The Walhalla Mountaineer
for April 13, 1950 reported increased flood probability after the severe
snowstorm of April 8-10, That storm closed practically all roads in
Pembina County and no train could reach Walhalla for three days. Warm
weather produced intense local runoff throughout the basin by the after-
noon of April 15. Walhalla, situated at the Pembina Escarpment, had
flood problems peculiar to that topography--water flowed onto the flatter
lands in a thick sheet from the steep slopes of the hills. Local drainage
down the cemetery road came into the north end of Walhalla and flooded
basements of many homes, The city sewers were unable to carry the
additional flow from the snow melt.

Thawing continued April 16 at a rapid rate and the Pembina River at
Walhalla rose about 8 feet that afternoon carrying much flowing ice.
Bridges across the Pembina River near Walhalla were closed because
of submerged approaches on April 18, the day of the crest. The flood
at crest lacked one floot in height of completely submerging the highest
point in Riverside Park, Walhalla. At Leroy, a small town on the
Pembina River about 8 miles downstream from Walhalla, the flooding of
bridge approaches isolated the town and drove four families from their
homes.

The crest moved slowly from Walhalla to Neche and reached the
downstream city on April 20, two days after passing ‘Walhalla. At
Neche the Pembina River caused the most serious flooding in more than
50 years. Damage estimated at $500, 000 was suffered. The river went
over its banks and covered a wide area owing to phenomenal ice jams;
the flood lake extended into Gretna, Manitoba, located about’ 3 miles
north,

The Tongue River, major tributary of the Pembina from the south,
flooded at about the same time as the Pembina. Cavalier was flooded
by water coming overland from the west, and damage was sustained by
many homes and business places in the north and south ends of town.
The Tongue River, to a greater extent than in less severe floods, left
its channel in the 3-mile reach west of Cavalier and most of the total
discharge was carried in sheet flow on both sides of the river in an
easterly direction. Most of this flow passed south of Cavalier and was
to & large extent prevented by a hastily built dike from entering the
town, Bathgate, home of the North Dakota State School for the Blind,
was flooded and isolated; it received some supplies by air. Water
flowed 3 to 4 feet deep down the entire length of Bathgate's main street.
Flooding at Cavalier and Bathgate was of short duration,

The flooded Pembina and Tongue Rivers spread over a large area,
after merging, and forced evacuation of many farm homes west of the
city of Pembina. The flood on the Red River of the North caused most
of the damage from flooding at Pembina but that from the Pembina
River reached the city first.
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Cold weather and snow came to the Pembina Valley during the period
April 24 to May 9 slowing the runoff of the April flood and setting up
conditions for the May flood, which crested at Walhalla on the 10th and
at Neche on the 12th. Although not as large as the April flood, it caused
almost as much damage to highways, farm buildings, and farm lands.
The total damage from the two floods to the highways and railways of
Pembina County was very great. No train service reached Walhalla
between April 16 and May 1. About 600 feet of track at Neche was moved
36 feet laterally from the roadbed by floodwaters. Boats were used to
get in and out of Neche during the flood crest.

Roseau River

Wet snow of the storm of April 9-11, added to the already deep ac-
cumulation of winter snow, made flooding in the Roseau River Basin
certain. The first flooding in the headwater area occurred on April 21
after protracted warm weather had caused much melting. Fields along
the overflowing South Fork of the RoseauRiver were flooded and a rapid
rise in the River at the city of Roseau began. By April 23 all bridges at
Malung were under water and many homes in Roseau were abandoned to
the flood which spread out, in and around the town, in a huge lake. The
flood crested at Roseau on April 24 at 20.36 feet (city gage), having
risen steadily from a reading of 10.86 feet on April 21. The Roseau
City Power plant was saved from serious flooding but many homes and
business places were flooded or had basements filled with seep-water.
Cold weather slowed further headwater runoff and Roseau City had tem-
porary relief until the second thaw brought a return of flood conditions
on May 11,

Below Roseau City the river flows into Roseau Lake and then into a
large swamp west of Duxby. The natural storage of lake and swamp
retarded the passage of floodwaters and also smoothed out the dual peak
characteristic of the flood at Roseau City. The town of Ross is the only
community of any size along the river between Roseau Lake and the
international boundary. That town was flooded for nearly two weeks as
the river spread out into a lake that was 6 miles wide in many places.
The water isolated more than 71 farms, according to a count made on
May 12 by a rescue pilot and reported in the Roseau Times-Region.
Stranded livestock were moved to nearest unflooded ground by rescue
patrols operating boats.

In the Canadian part of Roseau River Basin, the flat and swampy
topography from Roseau City to the international boundary continues for
several miles up to the town of Stuartburn, where a change to steeper
river gradient and land slopes alters the flow characteristics. The peak
discharge for the lower river occurred on May 6 at the Dominion City
gage, long before the crest had come to Ross in Minnesota.
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Winnipeg River Basin

The spring breakup began about April 20 in the portionof the drain-
age basin immediately adjacent to Lake of the Woods; in the portion east
of Red Lake the breakup was later. The streams draining the central
part of the United States portion of the basin, such asLittle Forkand
Big ForkRivers, crested about May 7 or 8. The lake country east of
Little Fork River and in the Canadian portion of the drainage basindid not
produce peak runoff until late in May. Rainy River, reflecting the dis-
charge of Big Fork and Little Fork and other tributaries, crested onMay
12 at the Manitou Rapids gage but the discharge remained high to pass
the large volume stored in the international boundary waters.

The floodwaters caused interference with normal highway travel by
overtopping bridge floors at such strategic crossings as Little Fork.
(See fig. 32.) Black River, overtopping the highway bridge just east of
Loman, stopped traffic between International Falls and Warroad for a
few days. Flooding in urban areas was insignificant or not reported.

Figure 32,—The Little Fork River creates a log jam at the highway
bridge near the town of Little Fork, Minn, Photo from Daily
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When the peak flow passed throughthe international waters many dif-
ficulties were experienced. Every waste gate in Koochiching Dam (outlet
of Rainy Lake) was opened to pass the flood. At Warroad, the Lake of
the Woods level rose 5o high as to make the sewage treatment plant in-
operative and on June 25, pushed by a strong NE wind, lake waters
partially flooded the town. The Lake reached the highest stage since
1916. Outflow from the Lake, which is controlled by Norman Dam,
under the Treaty of 1925, peaked on August 1.

Unusual Events

Flow of water in a wide, shallow stream--aptly described as sheet-
flow--occurred in several places in the flat area of former Lake Agassiz.
Thistype of flow isunusual in the Red River Valley. This so-called sheet-
flow can happen only where land slopes are uniformly minor, as in an
old lake bed, and where precipitation is sufficient to cause heavy runoff.
In the case of the Red River Valley, several inches of melting snow pro-
vided the runoff source. Such sheetflows were common inthe old glacial
lake bed north of Grand Forks. Figure 33 shows such an occurrence
near Horace, N. Dak., a community located about 10 miles southwest
of Fargo. Overflows from one sub-basin to another usually occurred in
this manner.

Figure 33.—Water from the Sheyenne River flows over fields and roads
in a sheet near Horace, N. Dak. Photo by Corps of Engineers.
St. Paul District.
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The spring floods of 1950 caused an unusual amount of erosion in the
Red River Valley through the combined effects of snow drifts and melted
snow. Snow drifts caused local ponding of the melt water by acting as
low dams. The pond behind the dam built up in level until the drift was
overtopped at a point; this small overflow soon cut a channel through the
drift allowing a larger volume of flow to erode the drift away to ground
surface. Further flow through the snow-drift channel resulted in soil
erosion. Slight depressions parallel to the direction of flow caused in-
creased velocities and erosion at such locations.

A third unusual feature of the flood was the enormous body of water
ponded above Winnipeg at the crest of the flood. Although there was
slope to the water surface, indicating movement, the whole resembled
a giant lake. Wind action churned up waves that were an additional
hazard to dike building or boat work. The approximate volume of water
in storage between the international boundary and Winnipeg during the
period April 25 to May 20 has been computed by the Department of
Mines and Natural Resources of Manitoba as:

Date Volume (acre-feet)
April 25 25,000
April 30 220, 000
May 5 365, 000
May 10 495, 000
May 15 650, 000
May 20 700,000

METEOROLOGY -

(Prepared by staff of United States Weather Bureau)

The basin of the Red River of the North lies in the region where the
major rainfall of the year occurs during the late spring and summer,
with a pronounced maximum in June. Much of the summer rain is a
result of forced lifting of warm moist air from the Gulf of Mexico over
a wedge of cooler polar air and frequently is associated with thunder-
storms.

The floods of April-June 1950 in the Red River Basin were the result
of a critical combination of factors: abnormal amounts of snow and an
unusually cold spring, followed by warm weather, rain, and rapid snow
melt. March 1950 in North Dakota was the fourth consecutive month
with below-normal temperatures. Verylittle melting had occurred dur-
ing the winter, and the accumulated snow was piled in huge drifts in
exposed places. The precipitation for the winter had been above normal
with unusually heavy amounts in January and March. Most of the streams
in the state were still frozen at the end of March and caused no trouble,
but the Red River was beginning to flood in the Fargo-Wahpeton area.
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In Minnesota, April 1950 was the coldest April since the beginning of
State-wide records in 1891, and the average snowfall for the State was
the second greatest of record for April. In North Dakota it was the
coldest April since 1920, and nearly three times the normal snowfall
was recorded. This is the greatest amount of snow ever recorded in
April since records were begun in 1892,

As April 1950 opened, the valleyof the Red River of the North was dom-
inated by a polar high centered over western South Dakota. A deepening
cyclonic system, however, had moved inon the west coast, just north of
the Canadian border. The system moved rapidly east-southeastward,
producing precipitation (primarily in the form of snow) over the Red
River Basin, and causing a dip in temperatures. (See fig. 34.) As the
low moved off east of the basin, it was replaced by a polar high which,
by afternoon of April 4, dominated the circulation of the United States
from the west coast to the Mississippi.

A mass of polar air, building up in northwestern Canada at this time,
moved slowly east-southeastward in the next 24 hours, By afternoon of
the Tth the forward edge of the polar air mass had swept past the Red
River of the North Basin. Although the center of the high remained in
Canada, the strong circulation around it poured cold air into North
Dakota and Minnesota and sent temperatures plunging. (See fig. 34.)

The high progressed eastward and was centered east of Hudson Bay
on the 9th. A low in southern Wyoming at this time contained a front
which stretched eastward marking the southern boundary of the polar
air mass, North of the front a huge area of precipitation extending from
the Gulf of Mexico moved northward and was lifted over the cold air
mass., Precipitation in the form of freezing rain and snow continued in
most of the Red River area through the 11th when the low was finally
replaced by a wedge of high pressure.

The cold air of the high dominated the Red River area through April
14, 1In the following 2 days, two weak frontal systems from the Pacific
crossed the area bringing in mild Pacific air. Skies cleared and tem-
peratyres rose sharply. (See fig. 34.) Still another Pacific system,
stronger and slower moving, crossed the North Dakota-Minnesota region
on the 17th, releasing some light precipitation over the Red River Basin
behind it. The influx of warm Pacific air was renewed, again raising
temperatures.

The passage of a complex frontal system on April 22, however, was
followed by a southward push of a polar high from Canada. The Bermuda
high at this time extended to great heights and was displaced westward
so that it intruded over the southeastern part of the United States. As a
result, the polar high was halted midway in its progress southward. A
low developed in Kansas on the 24th and moved slowly northeastward,
deepening as it went, The strong circulation created by the low pulled
warm moist air northward from the Gulf, This air was then lifted over
the denser polar air dominating the northeastern half of the country and
caused widespread precipitation.
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The Bermuda high slowly gave way on the 25th, and the deep low
pulled polar air down over North Dakota and Minnesota. (See the North
American Map for April 27, fig, 35.) At many stations in the Red River
area maximum temperatures for the 25th-27th were at the freezing
level or lower. Minimum temperatures at this time were as low as
17°, Devils Lake, N. Dak,, reported 6.5 inches of snow on the 24th,
and Red Lake Indian Ageney, Minn., reported 6.9 inches on the 25th.

As the low finally moved off to eastern Canada, a new polar high
descended over most of the eastern two-thirds of the country. Early
on April 29, however, the Bermuda high began to reassert itself, The
southward progress of the polar air was halted and the warm air, mov=-
ing northward, was lifted over the cold air mass. Precipitation fell
over the Red River Basin on the 29th and 30th as a result.

Flooding in the upper valley of the Red River of the North had begun
on March 31 as the frozen northerly reaches of the river blocked runoff
from the south. At Fargo, N. Dak., the river was above flood stage
from March 30 to April 20, At the close of April, the southern part of
the Red River had reached the highest flood stages ever recorded.

May weather in North Dakota was a continuation of one of the most
backward seasons ever experienced, and in Minnesota the spring months
(March, April, and May) were the coolest in 60 years of record. Snow-
fall in both North Dakota and Minnesota established new records. In
Minnesota the snowfall was the greatest recorded in May since 1924; in
North Dakota the snowfall was twice the previous all-time high set in
1905. Precipitation in both states was above normal.

Floods on the Red River of the North continued through May, with
crests exceeding those of April. In the lower valley from Grand Forks
northward to the Canadian border, the flood was the most disastrous on
record.. The Roseau River (a tributary of the Red) at Ross, near the
international boundary, reached the highest flood stage since 1896.

As May opened, a polar high dominated the Red River Basin. Early
on the 2d, however, the southerly winds of an approaching frontal system
lifted warm moist air over the cold dome, releasing heavy precipitation,
Petersburg and Sharon, N. Dak., each received 8 inches of snow, and
Thief River Falls, Minn., reported 6 inches. Trail, Minn., recorded
3.05 inches of precipitation on the 2d.

The frontal system had not yet passed on the morning of May 3, when
another low began to develop and deepen in eastern Utah. The Bermuda
high again pushed its nose over the Southeast, retarding the southward
push of the polar air mass. Precipitation started again on the 4th, and
continued through the 6th as the circulation intensified with the rapid
deepening of the low. Just as the low appeared to be moving out of the
range of influence, and another polar high started to descend from the
north, a new low started to develop in Utah. The weather of May 8-9
was a repetition of the storm of May 4-6, with many stations reporting
more than an inch of precipitation in the two days. Many stations re-
corded more than three inches of precipitation during the first 9 days of
May; Sharon, N. Dak., and Trail, Minn., each reported more than 5
inches.
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The Pacific high advanced into the United States behind the eastward-
moving low and on May 10 extended as far as the Red River Basin. It
dominated the circulation over the basin until early afternoon of the 11th,
when a Canadian high moved down over most of the Red River of the
North. Then, as a frontal system passed to the east of the basin on the
13th, the Pacific high pressed eastward over the area for a brief period.
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On the 15th polar air once more invaded the Red River Basin, and
temperatures which had soared briefly sank again. Polar air remained
over the basin until the morning of the 18th, when an active Pacific front
approached. (See fig, 36, North American Map for the 18th,) A strong
flow from the south aloft over the Red River area at this time indicated
that warm air was overrunning the cold. Many stations in the region
reported more than in inch of precipitation during the short period
between the front's approach and passage.
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Very little precipitation occurred during the remaining part of May,
as the basin was dominated first by the Pacific high, then the polar high
from Canada. On the last day of the month polar air again invaded the
Red River Valley.

Precipitationin June was slightly above normal in northern Minnesota,
although in eastern North Dakota precipitation averaged a little below
normal. The record-breaking spring flood in the lower Red River of the
North continued in the month of June.

On June 2 a cold front from Canada moved southeastward across the
North Dakota-Minnesota region with a great high behind it. The high
settled in the Great Basin and controlled the circulation of the major
part of the country through the 5th.

On the 6th a strong frontal system approached the Red River Basin
from the west., A wave formed on the front in Wyoming, and a deep low
developed around if. As the polar air behind the front invaded the valley
of the Red River of the North on the Tth, the strong circulation of the
low pulled warm moist air up from the south and lifted it over the cold
dense air. Many stations on the North Dakota side of the basin received
more than half an inch of rain as a result of this activity.

The low traveled north-northeastward at a slow pace, releasing pre-
cipitation intermittently over the Red River Basin until the 10th, A
polar high replaced the low and dominated the circulation of the north-
central part of the country through morning of the 12th, ‘The pressure
field was very flat from the 12th through the 14th--winds were light;
skies were comparatively clear; and temperatures rose well above the
average.

The passage of a new frontal system from the west pulled a Canadian
polar front down over the basin on the 16th. Precipitation occurred
behind the front with at least half a dozen stations reporting 0, 80 inches,
while Sharon, N. Dak., reported 1,25 inches. The Canadian high which
moved down behind the polar front dominated the circulation for two days,
after which an extension of the Pacific high became the major influence.

On June 21 a frontal system from the Pacific lay through central
Montana, its low north of the Canadian border, The frontal system
moved eastward slowly while the low in south-central Canada deepened
rapidly. The Pacific cold front swept past the Red River Basin area
late on the 22d, and on the 23d the intense cyclonic circulation pulled a
polar front from Canada down across the North Dakota-Minnesota region,

The low in Canada now moved rapidly northeastward, but low pressure
started to develop in the Great Basin. ¢The strong cyclonic circulation
halted the front just past the Red River Basin area and pulled warm air
laden with moisture up from the south. Precipitation resulted at many
stations, but much greater amounts were reported on the following day
as the Great Basin low deepened and moved rapidly northeastward. The
combination of strong over~running and sharp cyclonic turning resulted
in such rainfall totals as 6 inches at the Fosston Power Plant, Minn,,
6.50 inches at Leonard, Minn., and 4.10 inches at Mahnomen, Minn.
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The passage of this low brought an extension of the Pacific high deep
into the United States where it governed the weather until the passage of
a minor polar front on the 27th, The high that followed behind the front
controlled the weather of the Red River of the North area until the end
of the month,

FLOOD DAMAGES

Despite the severity of flooding throughout the area reported on, loss
of life was small because of the slowness of crest buildup in populated
areas, Five fatalities were caused by the flood in the United States; one
by electrocution from flood-downed wires, two by a flood-induced furnace
explosion, and two due to drowning. One volunteer worker in Winnipeg
was drowned during flood emergency work.

Direct flood-damage to farm lands by erosion was extensive in the
Red River of the North Basin and almost as serious were the secondary
effects of saturated lands and delayed crops. High ground-water levels
interfered with normal drainage of many fields for several weeks after
recession of the flood waters. Some fields in territory adjacent to the
Red River could not be planted during the 1950 growing season.

The drainage area of the Winnipeg River does not have many farms
as the land is not favorable to agriculture. The high waters were a
nuisance to the tourist trade, interfering with normal fishing and creat-
ing high beaches on many lakes.

Damage figures compiled by Federal and State agencies are listed in
the following tabulations for urban centers, rural areas, and highway
property.



Table 1. --Flood damage during spring of 1950 in the United States portion of the Red River of the North Basin
(Prepared by Corps of Engineers, Department of the Army)

Red Cross,

Direct and indirect flood damages a
State and county - - Nat. Guard, Total
Urban Highways Rural Railroad Coast Guard
Minnesota:
Traverse $300, 000 $300, 000
Wilkin $38,100 $65, 000 170, 000 273,100
Otter Tail - 75,000 - 75, 000
Clay 96, 800 170, 000 114,000 380, 800
Norman 12,000 280, 000 315, 000 607, 000
Mahnomen - 262,000 - 262, 000
Polk 1, 856, 000 238, 000 1,210,000 3,304, 000
Red Lake 24,500 60,000 200, 000 284, 500
Clearwater - 35,000 20,000 55,000
Pennington 10, 400 107,000 300, 000 417,400
Marshall 447, 800 871,000 2, 000, 000 3,318,800
Reltrami 20, 900 55,000 - 75, 900
Kittson 256,000 465, 000 1,000, 000 1,721,000
Roseau 125, 000 161,000 660, 000 946, 000
b State highways - 125, 000 - 125,000
North Dakota:
Richland 28, 000 - - 28, 000
Ransom - 13,000 - 13,000
Cass 48, 800 100, 000 450, 000 598, 900
Barnes 3,000 - - 3,000
Traill 14,400 610, 000 175,000 799, 400
Steele - 60, 000 125, 000 185, 000
Grand Forks 634, 000 2, 225, 000 525, 000 3, 384, 000
Nelson - 135,000 555, 000 690, 000
Walsh 623, 900 2,160, 000 2, 990, 000 5,773, 900
Ramsey - 59, 000 705, 000 764, 000
Pembina 814, 300 1,280, 000 2,635, 000 4,729, 300
¢ State highways - 2,025, 000 - 2,025,000
Basin-wide ¢ $1, 500, 000 c $350, 000 1, 850, 000
Total, United States $5,054,000 | $11,636,000] $14,449,000 $1, 500, 000 $350, 000 $32, 989, 000

a Damages from stream flooding (does not include damages resulting from poor drainage).
b Minnesota and North Dakota State highways (no breakdown by counties available).
¢ No breakdown by counties available.
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An interesting breakdown by drainage basins of the flood damages
sustained in the United States portion of the Red River of the North
Basin was submitted by the representative of the Corps of Engineers
in hearings on disaster relief legislation before the Congress, (Con-
gressional documents, 81st Cong., H. R. Hearings, p. 98). It was as
follows:

Main river

Fargo-Halstad reach $429, 000
Grand Forks-Drayton reach 7,425, 000
Drayton-Pembina reach 4, 650, 000

Tributaries, North Dakota

Sheyenne River Basin 710, 000
Goose River Basin N 500, 000
Turtle River Basin 1,710,000
Forest River Basin 1, 504, 000
Park River Basin 3, 630, 000
Pembina River Basin 3,140,000
Devils Lake Sub=-basin 1, 250, 000

Tributaries, Minnesota

Wild Rice and Marsh Rivers Basin 361, 000
Sand Hill River Basin 514, 000
Red Lake River Basin 2, 400, 000
Snake and Tamarack Rivers Basin 1, 350, 000
Two Rivers Basin 210, 000
Roseau River Basin 1,137,000

Total in United States $30, 920, 000

A summary of flood damages by county in Minnesota prepared by the
Minnesota Disaster Committee, submitted in the above hearings on dis-
aster relief legislation before the Congress, shows cost figures for
several counties both in the Red River valley and in the Lake of the
Woods drainage areas. It is as follows:



Table 2. --Flood damage from 1950 spring floods in Hudson Bay drainage in Minnesota, by counties

County Township City and vil=- Public Total Property Total
County br?:ds, r?ads, lage streets Utilities Damage of all
ridges, bridges, and and property
and culverts | and culverts| bridges buildings Public Private ‘damage
Clay $70,500| $35,993.36 $9, 380,00 - $115,873.36| $162,933,86| $278,807.22
Marshall 399, 700| 225,433,37 8, 840.00 $32, 500 666, 473. 37|5, 647, 000, 00| 6, 313, 473,37
Polk 35,100 84, 000.00 51,250.00 10, 000 180, 350.00] 600, 000,00 780, 350,00
Norman 90, 005 16, 000, 00 - - 106, 005, 00 50, 000,00 156, 005,00
Roseau 90, 000 15,000.00 - 25, 000 130, 000.00 85, 000,00 215, 000,00
Pennington 49,604 20, 773.00 322,50 6, 725 77, 424,50 - -
Kittson . 222,400 114,600,00 5,500.00 - 342, 500,00 320,550,00, 663,050,00
Beltrami 24,263 15,315.00 - - 39, 578,00 - -
Red Lake 21,100 21, 900,00 - - 43,000.00 - -
Clearwater 21, 000 20, 000.00 - - 41, 000, 00 - -
Lake of the Woods 10, 000 10, 000.00 - - 20, 000, 00, - -
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The Federal Bureau of Public Roads collected data on flood damage
to highways and bridges throughout the United States part of the flooded
area, A tabulation furnished by them follows:

Table 3.--1950 flood damage to highways and bridges in Red-Winnipeg
River Basins in North Dakota and Minnesota

Federal aid Non-federal
County systems a aid b Total
North Dakota:
¢ Barnes 0 $4, 150 $4, 150
Benson 0 54, 600 54, 600
Cass 0 14,819 14,819
Cavalier 0 80, 000 80, 000
c Eddy 0 0 0
Grand Forks $169, 500 459, 690 629,190
Griggs 25, 000 25,595 50, 595
McHenry 5, 000 30, 650 35,650°
Nelson 39, 950 297,100 337,050
Pembina 164, 000 393,525 557, 525
Pierce 2, 200 0 ’ 2, 200
Ramsey 63,000 52,672 115,672
c Sheridan 283, 000 69, 735 352,735
Steele 24, 000 74,293 98, 293
Traill 209, 000 37,645 246, 645
Walsh 461, 600 308, 787 770, 387
Minnesota:
Becker 1,160 17, 300 18, 460
Beltrami 0 51,438 51,438
Clay 0 101,873 101,873
Clearwater 3,100 58, 789 61, 889
¢ Grant 1,000 6, 900 7,900
c Itasca 9, 896 134,852 144,748
Kittson 149,120 260, 225 409, 345
Koochiching 925 41,210 42,135
c Lake 27,750 105, 250 133, 000
Lake of the Woods 2,490 34, 908 37, 398
Mahnomen 15,125 188, 945 204,070
Marshall 468, 770 465,832 934,602
Norman 57, 395 199, 445 256, 840
c Ottertail 7,000 13,000 20, 000
Pennington 24,705 71,223 95, 928 -
Polk 493, 765 157,179 650, 944
Red Lake 2,786 31,785 34,571
Roseau 2,625 129,876 132, 501
c St. Louis 8, 500 192, 045 200, 545
Traverse 5, 000 24,7175 29,775
Wilkin 5,565 42,435 48, 000
Total $1,286,677 |$2, 329,285 $3,615, 962

a Based on cost of replacement to adequate standards.

b Based on estimated damage suffered except washed out bridges to be
replaced by adequate structures.

¢ Part of county drains outside Red-Winnipeg drainage.
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American Red Cross data on damage and flood relief in the United
States portion of the drainage area have been tabulated in Table 4.

The following data on Canadian flood damage have been prepared by
the Winnipeg staff of the Water Resources Division, Department of
Resources and Development, Canada:

"In the Canadian portion of the area flooded in 1950 by the Red River
of the North, it has been estimated that flood fighting costs and direct
loss and damage totalled approximately $30, 000, 000,

"The Hon, D. L. Campbell, Provincial Treasurer of Manitoba, in his
budget speech of 21 March, 1951, presented a statement of the amounts
expended by the province as of 28 February, 1951, and the further ex-
penditures anticipated in connection with the Red River Valley flood of
1950, These amounts were summarized under several headings as
follows:

Flood fighting costs $4, 355, 880.91
Emergency relief and welfare 245,127,93
Flood damage and restoration 15,164,622.11

Total $19, 765, 630,95

"Additional to the amounts expended by the provincial government,
expenditures were made by the Canadian Red Cross for assistance during
the flood and from a Welfare Fund raised by public subscription to cover
personal property replacement, farm restoration, etc. The amounts
supplied from these two sources were as follows:

Canadian Red Cross $200, 000.00
Welfare Fund 7,680, 000.00
Total $7, 880, 000.00

"Other direct losses and damages sustained by railways, public util-
ities, and large industries and business enterprises havebeen estimated
to total approximately $1, 750, 000, 00,

"The amounts shown above do not include indirect losses, such as
loss in revenue to business, crop loss to farmers and other relative
items."

The experience of Winnipeg public utility personnel in preventing and
repairing damage and maintaining service during a major flood should
prove valuable to others with similar responsibilities. Also noteworthy
was the difficulty and danger of removing patients from hospital facilities
that were located in the flooded area. (See fig. 37.) The city engineer
of Winnipeg has related his experiences during the 1950 flood. (Hurst,
1950, pp. 1095-1110). He recommends in similar flood-created emer-
gencies, that:



Table 4.--Flood losses and American Red Cross relief, due to the 1950 flood
River Basins in North Dakota and Minnesota,

8 of the Red-Winnipeg
by counties 1/

Number of
State Name of families Builldings Persons Number of
and Chapter having families | Expenditures
County p losses aided
damaged destroyed | killed |injured

Minnesota-
Clay Clay Co. 100 180 - 1 1 30 $2,597.89
Kittson Kittson Co. 250 330 14 - - 195 18,561.91
Marshall Marshall Co. 1,500 1,450 100 1 10 637 26,281,17
Polk Polk Co, 1,200 1,000 25 2 2 856 57,071.26
Roseau Roseau Co. 100 120 - - - 21 1,316.62

Total 3,150 3,080 139 4 13 1,739 |{$105,828.85
North Dakota-
Cass Cass Co. 25 50 - - - 2 $143.29
Grand Forks Grand Forks (ol 650 1,005 6 1 1 107 19,095.24
Pembina Pembina Co. 2,025 2,950 112 - 7 955 55,899.79
Traill Traill Co. 18 14 - - - 5 1,328.15
Walsh Walsh Co. 800 951 57 - 2 351 13,297.10

Total 3,518 4,970 175 1 10 1,420 $89,763.57

Grand total 6,668 8,050 314 5 23 3,159 $195,592.43

1 From statistics collected by the Office of Statistical and Reference Information, American
National Red Cross, St. Louis, Mo., under date of June 29, 1951.
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Figure 37,—Essential public services of Winnipeg are operated as
well as possible during the 1950 flood. Civic Hospital patient
is removed in iron lung by naval personnel when removal of
patients becomes necessary. Photo by Winnipeg Free Press,

1.

4.

5.

Positive pressure be maintained on all water mains to prevent
entrance of contamination (the Winnipeg sewers backed up all
over the city, spreading contamination throughout the ground-
water and surface water for nearly three weeks).

Chlorine dosage be increased (local knowledge will prove best
guide) .

Portable sterilizers be in supply to purify local sections of mains
that have been shut off for repair of breaks (breaks perversely
come during floods too).

Standby power units be available to operate main pumps, etc.
(Diesel or gas-engine units are recommended by Mr. Hurst).

A plan of emergency action be formulated before disaster strikes.

The fact that no epidemic occurred in Winnipeg although the water
supply was polluted proves the effectiveness of Mr. Hurst's suggestions,

Mr. Hurst further observes that power plants, steam plants, and dis-
tribution lines should be located in flood-proof areas or built above flood
levels, Sewers should be equipped with pumps if subject to flooding.
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DETERMINATION OF FLOOD DISCHARGE

The usual method of the Geological Survey for collecting discharge
data by making current-meter measurements could not be used at many
regular gaging stations because overtopped or washed-out bridges and
highways made the gage location inaccessible or use of the gaging struc-
ture impossible. The usual method of obtaining the peak discharge at
gaging stations by means of current-meter measurements and rating
curves has been described in detail in many previous Water-Supply
Papers and will not be repeated here. At regular gaging stations and at
points of miscellaneous determinations where the usual method could not
be used, the peak discharge has been computed from slope-area or
contracted-opening observations, Fairly detailed information about
these mtehods, as used by the Geological Survey for previous severe
floods, is given in Water~-Supply Papers 773-E, 796-G, 798, 799, 800,
816, 843, and 888,

The surveys for contracted-opening or slope-area data were made
more than ordinarily difficult by snow drifts, which prevented high-
water marks from depositing onthe ground. Inusingthe indirect methods
of determining peak discharge, engineers had to be continuously on guard
against error due to this cause,

STAGES AND DISCHARGES AT STREAM-GAGING STATIONS

The basic hydrologic information in this report is presented in detail
so that any essential hydrographs of stage and discharge can be accur-
ately reconstructed for the use of designing engineers.

Only records of streams on which floods occurredor whichare located
on the fringe of the flooded area are included in this report.

The following paragraph taken from Geological Survey Water-Supply
Paper 1080, p. 39, is offered here in definition of the term, "base data'.

"The basic data systematically collected at stream-gaging stations
consist of records of stage, measurements of discharge, and general
information useful in determiningthe daily flow fromthe records of gage
heights and discharge measurements, The records of stage are obtained
by either periodic direct readings on a nonrecording gage or bya water-
stage recorder which provides a continuous graph of stage. Measure-
ments of discharge are generally made by a current meter, the methods
of use of which are outlined in standard textbooks. Occasionally deter-
mination of extraordinary peak flows must be made by auxiliary methods
referred to in the preceding section of this report. A typical stream-
gaging station is usually equipped with a water-stage recorder and a
bridge or acableway anda suspended car from which discharge measure-
ments are made. Rating tables showing the discharges for indicated
stages are prepared from the results of discharge measurements, At
some river stations other or auxiliary devices are used in the deter-
mination of discharge, such as artificial controls, turbines, venturi
meters, and gates, so calibrated as to indicate rates of discharge."
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The data tabulated on the following pages for each stream-gaging
station set forth: a station description; a table showing the daily dis-
charge throughout the flood period, which was all or part of the period
March to September 1950; and a table showing the stage and discharge
at selected intervals during each day of the major flood period, in suf-
ficient detail for reliable definition of flood hydrograph. No sacrifice
of detail has been made to obtain a concise tabulation,

The station description gives information on the type, location, and
datum of the gage, the drainage area above the gage, and the inform-
ation about stages and discharges during the flood. Information about
stages and discharges includes the following: the method used in deter-
mining the stage; the method used to define the rating curve applicable
during the flood period; the maximum stage and discharge during the
period April-June 1950 (May to September in Winnipeg River Basin) and
for the indicated period of station records, plus historical stages where
available; and remarks on miscellaneous items not covered in the other
categories listed.

Mean daily discharge for the months April to June 1950, in some
cases March to June or May to September, are tabulated below the
station description. The period selected covers the flood event in the
area reported on with definition considered adequate for both antecedent
conditions and the recession. Runoff volumes are expressed in depth in
inches over the drainage area and in acre-feet, Figures 28, 29, show
hydrographs of selected tributaries; comparison with hydrographs at
main stream stations can be had by referring to figures 18 and 19,

A table following the tabulation of mean daily discharges gives, for
each station where such detailed definition is necessary, the stages and
discharges at selected times of eachday duringthe periodof rapid change
in stage and discharge. The time interval for selecting momentary data
was chosen to offer adequate hydrograph definition without including un-
necessary information. Standard time is the basis throughout. Data for
each station are listed fromthe beginning of the flood untilthe recession
is adequately defined by the daily information presented above. Momen-
tary data are presented only where accurate determination had been
possible; information for periods of ice backwater or other similarly
indefinite periods has been omitted in some cases.

The records of stages at indicated times were obtained from record-
ing gages when suchrecords were available., Where the gage was manual,
graphs were constructed on the basis of all available gage readings,
high-water marks, and other pertinent evidence, and the indicated stages
were picked from the graph. Departures from this general procedure
are noted in the description under gage-height.

Records are presented in downstream order, the Red River of the
North Basin first. Plate 12 (in pocket) is a map of the area reported on
and shows the location of all sites for which records are published here-
in. The first records are for the Otter Tail River (head of Red River
of the North) followed by the Red River of the North main stream. Then
the tributaries of the Red River of the North follow beginning with the
most upstream and proceding downstream. The Winnipeg River Basin
is treated in a similar manner following the last tributary of the Red
River of the North,
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Red River of the North Main Stem

Otter Tail River near Detroit Lakes, Minn,

Location, —Lat, 46°50', long. 95%42', in sec, 23, T. 139 N., R. 40 W., 5 miles downstream from
Height of Land Lake, and 7} miles east of city of Detroit Lakes,

Drainage area.—270 square miles.

Gage-height record. —Water-stage recorder chart except for periods Apr. 3 to May 4 when average of
twice-daily readings from reference point waa used, Apr. 2 when one reading was available, and
Apr. 1 when no record was obtained. 3

Discharge record, —Artificial control of concrete. Stage-discharge relation defined by current-meter
m r ts below 290 d-feet and extended to peak stage. Discharge for Apr. 1 interpo-
lated, Gage heights used to hundredths.

Maxima. — April-June 1950: Discharge, 332 second-~feet May 29, 30 (gage height, 4,71 feet).

1937 to March 1950: Daily discharge, 368 second-feet June 26, 1943,

Remarks. — Flow partly regulated by dams of Minnesota Department of Conservation on several lakes

above station. ’

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June

1 58 161 328§ 11 55 232 286 | 21 95 296 201

2 61 169 324 12 55 235 283 || 22 99 300 103

3 54 178 324 13 57 238 276 || 23 106 318 183

4 54 181 318 14 62 241 267 | 24 117 321 181

5 51 188 318) 15 87 248 257 || 25 129 321 188

6 57 198 314 16 106 251 248 | 26 133 321 178

7 54 207 318ff 17 109 238 235) 27 |~ 139 324 172

8 51 215 310 18 106 254 223 || 28 148 328 165

9 51 226 300y 19 92 286 212 || 20 150 328 161

10 54 232 293 20 92 296 207 || 30 154 328 129

31 - 328 -

Monthly mean discharge, in second=feet......cveeseronsannsecnssesanss 87.9 258 246
Runoff, in acre-feet, 5,230 15,840 | 14,660
Runoff, in inches .. 0.37 1.10 1.01

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

Location, — Lat. 46°13'45", long, 96°07'00", in SWisec. 20, T. 132 N., R 43 W., 500 feet downstream
from Dayton Hollow Dam, 5 miles downstream from Pelican River, and 5 miles southwest of city of
Fergus Falls., Datum of gage is 1,069, 95 feet above mean sea level, adjustment of 1912 (levels by
Corps of Engineers) .

Drainage area.-1,810 square miles.

Gage-height record. —Water-stage recorder graph.

Discharge record, —Stage-discharge relation defined by current-meter measurements. Stage-discharge
relation affected by ice Mar. 1-11 and by aquatic vegetation May 29 to Aug. 31,

Maxima, ~March-August 1950: Discharge, 1,100 second-feet 6 p. m. May 23; gage height, 4. 31 feet
6:30 a, m. July 9.

1930 to February 1950: Discharge, 1, 200 second-feet June 4, 1944.

Remarks, —No diversions. Flow regulated by power dam 500 feet upstream from gage and by storage

in several lakes on the headwaters,

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 373 536 982 | 11 325 900 900 || 21 380 982 900
2 427 564 955 || 12 314 872 845 || 22 412 1,010 845
3 386 564 955 || 13 362 872 900 {| 23 420 982 900
4 338 573 928 || 14 411 790 900 || 24 409 955 872
5 314 685 900 || 15 538 818 900 || 25 539 1,010 790
6 413 764 900 || 16 435 818 900 (| 26 386 982 790
7 394 845 900 || 17 578 900 928 || 27 419 982 790
8 404 872 900 || 18 578 900 928 (| 28 559 982 818
9 383 928 900 || 19 573 955 928 || 29 488 982 764
10 363 900 900 || 20 535 982 955 || 80 398| 1,040 737
31 - 1,010 -
Monthly mean discharge, in second-feet, 428 870 834
Runoff, in acre=feet,vevieveessesvsoane 25,500 53,460| 52,580
Runoff, in inches ...eeeiarececanesocescrscosesassensosnssancsocsansse 0.26 0.55 0,54
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Red River of the North at Wahpeton, N. Dak.

Location. —Lat. 46°15'55", long. 96°35'40", in NE}sec. 8, T. 132 N., R. 47 W., in Wahpeton,
800 feet downstream from confluence of Bois de Sioux and Otter Tail Rivers. Datum of gage is
942, 97 feet above mean sea level, datum of 1929.
Drainage area.—4, 010 square miles,
Gage-height record. —Graph based on twice-daily wire-weight gage readings except Mar. 1, 7, when
no readings were made.
Discharge record, ~Stage-discharge relation defined by current-meter measurements. Affected by
ice Ma». 1-31.
Maxima. —March-June 1950: Discharge, 4, 190 second-feet 4 p. m. Apr. 2 (gage height, 11.62 feet).
1942 to February 1950: Daily discharge, 5,000 second-feet Apr. 2-6, 1943 (gage height,
14 75feet, from floodmark, affected by ice).
Known stage, 15.6feet, Mar. 31, 1897 (discharge not determined).
Remarks. —Flow partly regulated by several power plants and numerous controlled lakes and ponds,
of which Liake Traverse is the largest.

Mean discharge, in second-feet, 1950

Day | March April May June Day | March April May June
1 110 3,690 356 1,100 16 140 1,100 1,130 985
2 130 4,120 554 1,310 17 120 1,360 1,060 995
3 140 3,920 841 1,460 18 140 1,180 1,080 1,150
4 140 3,090 1,440 1,520 19 130 1,060 1, 140 1,520
5 140 2,330 1, 500 1,560 || 20 140 877 1, 28¢C 1,630
6 160 2, 250 2,010 1,570 || 21 110 841 1,480 1,670
7 180 2, 270 2,720 1, 570 22 130 574 1,370 1,690
8 200 1,650 2,760 1,540 || 23 140 430 1,260 1,670
9 240 1,060 3, 440 1,540 || 24 190 417 1,180 1, 550
10 270 838 4,050 1, 560 25 210 394 1,100 1, 540
11 230 946 3,450 1, 560 26 360 513 1,080 1,520
12 180 1,010 2, 500 1,620 27 880 368 1,100 1, 500
13 160 979 1,850 1, 560 28 1, 340 350 1,060 1,500
14 140 830 1,520 1,210 || 29 1,810 496 1,040 1, 540
15 150 784 1, 300 1, 040 30 2,400 487 1, 040 1,560

31 3,030 - 1,030 -
Monthly mean discharge, in second-feet . 446 1, 340 1,572 1,458
Runoff, in acre-feet.... 27, 450 79, 760 96,640 86, 760
Runoff, in inches .... 0.13 0.37 0.45 0.41

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Gage

Hour height Discharge | Hour height Discharge | Hour height Discharge | Hour }%ﬁéﬁc Discharge
Mar, 25 Apr. 3 Apr. 13 Apr. 21

8 4.44 ©190) 8 11.24 3, 060 8 6.04 1,070 8 5.68 891

4 4,58 210{ 4 |11.15 3,910 4 5.71 906 4 5.61 858

12 4.74 240| 12 {10.76 3, 680 12 5.70 901} 12 5.31 720
Mar. 26 Apr. 4 Apr. 14 Apr. 22

8 4.90 260 8 9.79 3,090 4 5.71 906/ 8 5.02 593

4 5.68 420 4 9.63 3,000 8 5,72 911 4 4.91 546

12 6.40 590| 12 9.1e 2,700 10 5.54 825 12 4.66 448
Mar. 27 * Apr. 5 N 5.46 788 Apr. 23

8 7.11 780 8 8.29 2, 260 4 5,47 792 & 4.52 395

4 8.03 1,000 4 8.33 2, 280 8 5.43 74 4 4,68 455

12 8.48 1,150/ 12 8.20 2,210 12 5.36 742| 12 4.62 433
Mar. 28 Apr. 6 Apr. 15 Apr. 24

8 8.85 1,280 8 8.08 2, 140 4 5.33 728 8 4,53 399

4 9.29 1,370] 4 8.37 2, 300 8 5.34 733 4 4,63 436

8 9,51 1,460| 12 8.52 2, 390 N 5.39 756 12 4.53 399
12 9.45 1, 570 Apr. 7 4 5.49 801 Apr. 25

Mar. 29 8 8.48 2, 360 8 5.61 858 8 4,43 364

8 9.18 1,700] 4 8.28 2,250 12 5.72 9111 4 4.50 388

4 9.22 1,900 12 7.88 2,030 Apr. 16 12 4.69 459
12 9.26 2, 100/ Apr, 8 8 6.02 1, 060 Apr, 26

Mar. 30 7.40 1,770 4 6.19 1,140 8 4.89 538

8 9.30 2,300 4 6.96 1,520 12 6.43 1, 260 4 4.93 555

4 9. 50 2,500 12 6.44 1,270 Apr. 17 12 4.63 436
12 9.62 2, 700, Apr. 9 8 6.64 - 1, 370, Apr. 27

Mar. 31 8 6.00 1,050 4 6.76 1, 430 8 4.36 340

8 9.84 2,900 4 6.00 1,050 12 6.55 1,320 4 4,45 370

4 10.16 3, 150f 12 5.70 901 Apr. 18 12 4.40 353
12 ]10.37 3, 400 Apr. 10 8 6,33 1, 220 Apr. 28

Apr. 8 5.55 830 4 6.13 1,120 8 4.24 301

8 10.63 3,600 4 5.48 797 12 6.09 1,100 4 4.41 356

4 10,93 3,780 12 5.64 872 Apr. 19 12 4,63 436
12 |11.28 3, 990| Apr. 11 8 6.09 1,100 Apr, 29

Apr. 2 5.80 950 4 6. 00 1, 050, 8 4.78 494

8 |11.53 4,140, 4 5.82 960 12 5.86 980} 4 4.85 522

4 |11.62 4,190 12 5.87 9285 Apr. 20 12 4.82 510
12 11.44 4,080 Apr. 12 8 5,74 921 Apr, 30

8 5.97 1, 040 4 5.50 806/ 8 4.82 510

4 5.87 985 12 5.55 830 4 4.79 498

12 5.94 1,020 L 12 4.52 395
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Red River of the North at Wahpeton, N. Dak. - Cont'd.

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage age
Hour heightl Discharge | Hour height Discharge | Hour hgi.aést ! Discharge | Hour h%ig%:t FMScharge
May 1 May 5 May 8 May 12
8 | 4.25 304 4 | 5.92 1,510 8! 9.12 2,720, 8 | 8.96 2,630
4 4.40 353 8 6.84 1,470 4 9.15 2,730 4 8.46 2,350
12 4.61 429 N 6.76 1,430 8 9.28 2,800 12 8.03 2,120
May 2 4 6.84 1,470 12 9.46 ¢ 2,900 May 13
8 4,87 5300 8 6.99 1, 540 May 9 8 7.66 1,910
4 5.01 588 12 7.10 1,600 8 9.98 3,210 4 7.38 1,760
12 5.17 658 May 6 41 10.72 3,650{ 12 7.15 1,630
May 3 4 7.26 1,69 12| 11.31 4,010 May 14
8 5.34 733 8 7.41 1,780 May 10 8 7.00 1, 550
4 5.68 891 N 7.69 1,930 41 11.46 4,100 4 6.87 1,480
12 6.18 1,140 4 8.06 2,130 8| 11.49 4,110, 12 6.71 1,400
May 4 8 8.66 2,460 N| 11.48 4,110 May 15
4 6.50 1,300 12 8.81 2, 550 4| 11.42 4,070, 8 6.57 1, 340
8 6.74 1, 420 May 7 8| 11.29 3,9900 4 6.46 1,280
N 6.88 1,490 4 8.93 2,610 12| 11.10 3,880 12 6.28 1,190
4 6.98 1,540 8 9.06 2, 680 May 11
8 7.00 1,550 N 9.17 2; 740 8| 10.69 3, 630
12 6,98 1,540 4 9.24 2,780 4| 10,16 3, 320
8 9.29 2,810 12 9.53 2, 940}
12 9,28 2, 800
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Red River of the North at Fargo, N. Dak.

Location, —Lat. 46°52'10", long. 96°47100", in NEisec. 7, T. 139 N., R. 48 W., just upstream from
Island Park Dam in Fargo, and 10 miles upstream from Sheyenne River. Datum of gage is 870,00 feet
above mean sea level, adjustment of 1912.

Drainage area. —6, 800 square miles.

Gage-height record. —Staff gage read once daily Mar. 1-26 and twice daily Mar. 27 to June 30 (once on
Sundays) except Mar, 5, 12, 19, May 28 when gage was not read. Graph drawn Mar. 24 to June 30,

Discharge record. — Stage-discharge relation defined by current-meter measurements, Loop rating
curves used Mar. 30 to Apr. 20, May 5-18. Shifting control method used Mar. 1-26.

Maxima. —~ March-May 1950: Discharge, 7,800 second-feet 4 a.m. Apr. 7; gage height, 21,21 feet,

12 p.m. Apr. 7.
1901 to February 1950: Discharge, 17,000 second-feet Apr. 7, 1943 (gage height, 28.40 feet).
Known stage, about 34,2 feet, Apr. 7, 1897, present datum,

Remarks. ~Flow partly regulated by several power plants and numerous controlled lakes and ponds, of
which Lake Traverse is the largest. Some small diversions for municipal supply. Records include
overbank discharge of Sheyenne River (maximum, about 500 second-feet) which left that stream near
Horace and entered Red River of the North above Fargo.

Mean discharge, in second-feet, 1950

Day | March April Mpy June Day | March April May June
1 114 4,120 832 1,780 || 16 210 3,520 4,060 1,720
2 104 4,940 937 1,730 | 17 194 4,020 3, 240 1,530
3 88 5,520 1, 280 1,740 || 18 191 3,940 2,620 1,420
4 101 6,120 1, 540 1,900 || 19 170 3,670 2,430 1, 340
5 120 8, 600 2, 200 2,010 [} 20 145 2, 960 2, 690 1,380
6 151 7, 260 3,470 2,070 || 21 157 2, 380 2,700 1, 580
7 194 7,680 4,180 2,060 || 22 169 1, 980 2,720 1,670
8 207 7,140 4,790 2,080 {| 23 157 1,710 2, 810 1, 680
9 221 6,400 5,770 2,100 |[ 24 172 1,380 2,810 1,670
10 194 5,570 6, 250 2,060 || 25 265 1,080 2,610 1,670
11 228 4,750 6,450 2,010 || 26 532 936 2,420 1,560
12 250 3,980 6, 520 2,010 || 27 1,280 850 2, 260 1,530
13 272 3, 360 6, 400 2,090 || 28 1,860 850 2,160 1, 500
14 279 2,920 5,870 2,120 || 29 2,120 778 2,060 1,500
15 249 2, 900 4,980 2,030 [} 30 2,620 750 1,990 1,480
31 3,330 - 1,860 -
Monthly mean discharge, in second-feet.,....... reeens 527 3,669 3,320 1,768
Runoff, in acre=feet...uvveereeccncsensvonscosseneesss| 32,420 | 218,300 | 204,100 | 105,200
Runoff, in inches ...ucivenecescencecevososarsccsennas 0.09 0.60 0.56 0.29

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage . Gage j Gage
Hour fheight | Discharge | Hour | height | Discharge | Hour | height | Discharge [Hour |height | Discharge
Mar. 25 Apr, 6 Apr. 17 {cont'd.) Apr. 30
N | 8.27 257 8 19.34 7,050 4 13.94 3,980 N 9.25 T44
12 | 8.49 344 4 19.85 7,390 | 12 13.88 3,950| 12 9,29 770
Mar. 26 12 | 20.46 7,750 Apr, 18 May 1
N | 8.79 483 Apr. 7 8 13,94 3,980 N 9.39 840
12 | 9.38 819 4 20.68 7,800 4 13.85 3,940| 12 9.44 8717
Mar. 27 8 20, 88 7,760 | 12 13.65 3, 880 May 2
N | 9.92 1, 320 4 21,11 7,650 Apr. 19 8 9.44 877
12 {10.24 1,670 12 21.21 7,470 | N 13,20 3,690 4 9.52 940
Mar. 28 Apr, 8 12 12.56 3,410{ 12 9.72 1,110
N |10.43 1,880 N |21.07 7,170 Apr. 20 May 3
12 |10.55 2,010 12 20.83 6,730 | N 11.66 2,920 N 9.91 1,310
Mar. 29 Apr. 9 12 11.20 2,800] 12 10.00 1,400
N {10.63 2,000 N |20.65 6,420 Apr. 21 . May4
12 [10.85 2, 300 12 20.35 6,010 | N 10.91 2,360 N 10.12 1,530
Mar. 30 Apr, 10 12 10.72 2,180( 12 10,27 1,700
N [11.15 2,620 [ N |19.90 5,550 Apr. 22 May 5
12 |11.50 2, 960 12 19.49 5,160 | N 10.48 1,940{ 8 10.40 1,850
Mar. 31 Apr. 11 12 10. 39 1,840 4 10.87 2, 400
N 111,97 3,310 N |18.90 4,750 Apr, 23 12 | 11.35 2,970
12 }12.64 3,740 | 12 [18.18 4,330 [ N 10.28 1,720 May 6
Apr. 1 Apr. 12 12 10.15 1,560 N 12,05 3,520
N |13.26 4,100 N |17.28 3, 960 Apr. 24 12 | 12.61 3,860
12 [14.13 4,530 12 16. 36 3,650 | N 9.97 1,370 May 7
Apr. 2 Apr. 13 12 9.82 1,210f N {13.30 4,230
8 114,70 4,800 N 15.31 3, 340 Apr. 25 12 13.65 4,410
4 115.46 5,130 12 14,41 3,100 | N 9.67 1,070 May 8
12 115.78 5, 250 Apr. 14 12 9.57 981] 8 13.93 4,550
Apr. 3 N |13.74 2, 880 Apr. 26 4 | 14,73 4,920
8 |16,16 5, 400 12 13.18 2,800 | N 9.52 940| 12 15,78 5, 380
4 |16.63 5,610 Apr. 15 12 9.45 885 May 9
12 17,17 5,820 8 12,90 2,830 Apr. 27 8 16.50 5, 670
Apr, 4 4 12,74 2,930 | N 9.37 826| 4 17.13 5, 900
8 17,47 5, 990 12 12.75 3,070 | 12 9.42 862| 12 17.58 6, 080
4 [18.01 6, 270 Apr. 16 Apr. 28 May 10
12 18.15 6, 350 8 |[12.90 3,300 | N 9.42 862| N | 18.06 6,270
Apr. 5 4 13.24 3,700 |12 9,35 812 12 18,38 6, 380
8 |18.36 6,450 | 12 [13.75 4,080 Apr, 29 May 11
4 j18.81 6, 720 Apr. 17 N 9.30 M7 N 18.60 6, 450
12 f19.17 6,920 8 14,06 4,070 |12 9.25 744| 12 18.76 6,520
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Red River of the North at Fargo, N. Dak. - Cont'd,
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Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage
height | Discharge

Gage j
heig%ut Discharge

Gag:
height | Discharge

Gage
Hour | height | Discharge | Hour Hour Hour
May 12 May 14 May 15 May 17
N |18.90 6, 540 8 | 18,41 6, 050 N | 16.70 4,980 N [12.81 3,210
12 |[18.96 6, 500 4 | 17.93 5,710 12 [15.74 4,500 12 }11.97 2, 900
May 13 12 | 17,51 5,450 May 16 May 18
8 ]18.93 6,460 N | 14,77 4,0500 N |11.34 2,600
4 |18.82 6,360 12 [13.79 3,620 12 |10.96 2,380
12 |18.866 6,230
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Red R{ver of the North at Halstad, Minnesota

Location, —Lat. 47°21', long. 96°51', on line between secs. 24 and 25, T. 145 N., R. 49 W., at high-
way bridge half a mile west of Halstad and 2% miles downstream from Wild Rice River. Datum of gage
is 826.65 feet above mean sea level, datum of 1929.

Drainage area. —17, 860 square miles (excludes closed Devils Lake Basin).

Gage-height record, —Graph drawn through once or twice-daily wire-weight gage readings. No readings
May 6.

Discharge record. —Stage-discharge relation defined by current-meter measurements, Affected by ice
Apr. 1-15. Discharge for day of no gage-height record computed by interpolation and by comparison
with station at Fargo. Discharge for ice-affected period, Apr. 1-15, not computed.

Maxima. —April-June 1950: Discharge, 22,000 second-feet Apr. 12, 13; gage height, 32.00 feet, 5:30
p.m. Apr. 11,

1936-37, 1942 to March 1950: Discharge, 24, 500 second-feet Apr. 16, 1947; gage height, 34,00

feet, Apr. L7, 1947.
Remarks. —Small amounts of diversion for city water supplies, most of which is returned above the gage.
Flow partly regulated by many lakes and reservoirs on tributaries.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 7,000 5,010 5,650 11 | 21,500 18, 400 4,900 21 11,500 | 10, 400 3,400
2 8,500 5,100 5, 390 12 | 22,000 18,500 4,850 22 10, 600 9,900 3, 010
3 10, 000 6,460 5,190 13 | 22, 000 18,100 4,820 23 8,630 9, 450 2,760
4 12,000 9, 600 5, 040 14 |21, 500 17, 000 4,820 24 8, 750 9,110 2, 800
5 13,500 | 18,800 4, 990 15 | 21,000 16, 000 4,890 25 7,830 8,720 3,780
6 15,500 | 12,600 4,980 16 | 20, 500 14, 900 4,790 26 7,180 8, 350 4,420
7 18,000 | 14, 400 4, 980 17 | 19,300 13, 800 4,570 27 6, 440 7, 940 4,870
8 | 20,000/ 15,800 | 4,970 18 | 17,400 | 12,800| 4,340 || 28 5,640 | 7,380 4, 890
9 20,500 17,000 4, 940 19 | 15,000 11, 800 4,100 29 5,110 6, 850 4,910
10 | 21,000| 17,900 | 4,930 20 {12,700 | 10,900| 3,780 | 30 5,000 | 6,360 4,790
31 - 5,970 | . -
Monthly mean discharge, in second-feet,....cieverenccncsensnanna cenan 13,890 11,530 4, 555
Runoff, in acre-feet. ... v etieiienssnnreerannsnannes 826, 300 |708, 700 | 271, 000
Runoff, in iNChes +euueteeeneieesenuosniensesorensrssraosanasscssanns 0.8 0.74 0.28
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage Gage Gage age
Hour | height | Discharge | Hour | height | Discharge | Hour heig%:t] Discharge | Hour heig%xq Discharge
April 16 April 27 May 7 May 17
8 30.52 20, 600 8 16.87 6,610 8 25.08 14,200 N 27.33 13, 800
4 30,50 20, 400 4 15.80 6,280 4 25,86 14, 700 12 26.53 13,200
12 | 30.46 20,200 12 |14.90 6,000 12 | 26.58 15,200 May 18
April 17 April 28 May 8 N {25.60 12,800
8 30. 40 19, T00 8 14.12 5,730 8 27.22 15, 700 12 24.63 12,300
4 | 30.28 18,900 4 {13.58 5, 530 4 | 27.73 16,000 May 19
12 30.16 18, 200 12 13.10 5,330 12 28.32 16,400 N 23.65 11, 700
April 18 April 29 May 9 12 22.78 11, 300
8 30.08 17, 800 8 12.73 5,170 8 28.90 16, 800 May 20
4 29.96 17, 200 4 12.44 5,030 4 29.46 17, 200 N 22.12 10, 900
12 29.76 16, 400 12 12,32 4, 950 12 29.94 17,600 12 21.68 10, 600
April 19 April 30 May 10 May 21
8 29.48 15,400 8 12,42 5,020 4 30.11 17,800 N 21.30 10, 400
4 29,18 14,500 4 12.40 5,010 8 30.28 17, 900 12 20.92 10, 100
12 28.80 13, 600 12 12.34 4,970 N 30.42 18, 000 May 22
April 20 May 1 4 30.49 18, 100 N 20.53 9,910
8 28.42 12,800 8 12.37 4, 990 8 30.40 18, 000 12 20.17 9, 680
4' | 28,14 12, 400 4 12,43 5,030 12 30.44 18, 100 May 23
12 27.94 12,000 12 12.48 5,060 May 11 N 18.71 9,410
April 21 May 2 8 30.700 18,300 12 19,47 9, 300
8 27.68 11.700 8 12.50 5, 080 4 31.02 18, 600 May 24
4 27.38 11, 300 4 12.53 5,090 12 31.30 18, 700 N 19,10 9,100
12 27.06 11,000 12 12,68 5,190 May 12 12 18.80 8, 930
April 22 May 3 4 | 31,34 18,700 May 25
8 26.66 10, 700 4 12.85 5, 300 8 31.30 18, 600 N 18.40 8,710
4 26.22 10, 400 8 13.30 5, 650 N 31.27 18,500 12 18.00 8,510
12 25,76 10, 100 N 14.13 6,290 4 31.25 18, 500 May 26
April 23 4 14.90 6,910 8 31.22 18, 400 N 17.72 8, 350
8 25,25 9, 800 -8 15.90 7,700 L 12 31.22 18, 400 12 17.39 8, 180
4 24,71 9, 450 12 17,00 8, 580 May 13 May 27
12 24.16 9,190 May 4 4 31.23 18, 400 N 16.98 7,940
April 24 4 17.78 9, 140 8 31.20 18, 300 12 16. 55 7,680
8 23.57 8,880 8 18.23 9, 450 N 31.07 18, 100 May 28
4 22,97 8,600 N 18.58 9, 700 4 30,98 17, 900 N 16,06 7,370
12 22.34 8, 340 4 18.89 9, 900 8 30.90 17,800 12 15,58 7,080
’ April 25 8 19.10 10, 000 i2 30.84 17, 700 May 29
8 21.50 8,000 12 19.24 10, 200 May 14 N 15,19 6, 850
4 20.37 7,600 May 5 N 30.64 17,000 12 14.79 6,600
12 19.74 7, 420 4 19.44 10, 300 12 30.08 16, 500 May 30
April 26 8 [19.70 10,500 May 15 N |[14.43 6,350
8 19.29 7,280 N 19.98 10, 700 N 29.70 16, 000 12 14.15 6,160
4 18.70 7,100 4 20. 47 11,000 12 29,21 15, 400 May 31
12 17.94 6,880 8 21.05 11,400 May 16 *N 13.86 5, 960
12 21.78 11, 900 N 28.70 14, 900 12 13.61 5, 800
12 28.06 14, 400
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Red River of the North at Grand Forks, N. Dak.

Location. —Lat. 47°56'26", long. 97°02'47", in SE{NE% sec. 33, T. 152 N., R. 50 W., in Grand Forks,
2 miles downstream from Red Lake River. Datum of gage is 778. 42 feet above mean sea level.
datum of 1929. R

Drainage area, —26, 100 square miles (excludes closed Devils Lake Basin}. .

Gage-height record. ~Water-stage recorder graph except for periods Mar. 27-30, Apr. 8-12, 21-28,
May 7-18, when gage heights are from graph based on several daily staff gage readings.

Discharge record. —Stage discharge relation affected by ice Mar. 1-24. Discharge Mar. 25 to June 30
computed from loop curves based on thirty current-meter measurements.

Maxima. —March-June 1950: Discharge, 54,000 second-feet 7 a.m. May 12 (gage height, 45.861 feet).

1882 to February 1950: Discharge, about 80, 000 second-feet Apr. 10, 1897 (gage height,
50.2 feet), from rating curve extended above 54, 000 second-feet.

Remarks. —Flow partly regulated by many lakes and reservoirs on tributaries. Minor diversions for

municipal and industrial use.

Mean discharge, in second-feet, 1950

Day | March April May June Day § March April May June
1 830 4,640 23,300 17,900 {| 16 81q 23,400 48, 200 10, 300
2 790 5, 960 22,200] 16,800 || 17 900 27,400 44,400 10, 200}
3 750 7, 280 22,800] 15,900 || 18 890 31,600 42, 500 10, 000
4 760 8, 580 27,800| 15,000 || 19 890 34,400 40, 500 9, 520}
5 750 9, 940 31,400| 14,300 20 89 36, 400 38, 300 8, 700
6 720 11, 400 36,100 13,600 || 21 8500 37,600 36,100 8, 060
7 810 13,200|  42,000f 13,000 || 22 8200 37,500 34,700 . 7,600
8 770 14,800  47,200f 12,500 || 23 840 38,300 33,700 7, 360)
9 880 16, 200 50,900] 12,000 || 24 910, 42,200 31,800 7, 070)
10 750 17, 300 52,500( 11,600 || 25 990( 43,000 29, 700 6,970
11 750 18, 400 53,400f 11,300 || 26 1,2600 40, 400 27, 500 6, 970)
12 790 18, 200 53,900 11,000 || 27 1,880 36,600 25, 500 7, 990|
13 800 19, 800 52,800{ 10,800 |[ 28 1,820 32,300 23, 800 10, 100}
14 800 20, 400 50,800 10,600 || 29 1,810{ 28, 300 22,100 11, 800}
15 830 |~ 21,300| 48,200{ 10,400 {f 30 2,2300 25,300 20, 600 13, 000

31 . 3, 390} - 19, 200 -

Monthly mean discharge, in second-feet.,....... 1,057 24,100 36,510 11, 080
RUnoff, in acre=feet.veeeenersenscsnss 84, 98011, 434, 000 |2, 245,000} 659, 200
Runoff, in iNChes ....cceevesvoenacausosssscsassssnsce 0.0 1.03 1.61 0. 47

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage e Gage Gage
Hour height Discharge | Hour fﬁgm Discharge | Hour heightl Discharge |Hour heightl Discharge
Mar. 26 Apr. 6 Apr. 18 May 2
N 7.52 1,200 N | 24.87 - 11,300| N |41.79 34,500 N | 35.69 22, 200
4 7.70 1,280 12 | 25.95 | 12,300 | 12 |42,23 35,500 12 | 35.53 21, 900
12 | 8.52 1, 620 pr, 7 Apr. 20 May 3
Mar. 27 N [ 26.92 13,100 | N |[42.52 36,500f N | 35.49 21, 800
6 9,07 1,88Q 12 | 28.02 14,100 | 12 |42.77 37,200 12 | 35.82 25, 800
9 9.22 1, 940 Apr. 8 Apr, 21 May 4
3 9.21 1,9300 N | 28,94 14,900 | N [42.84 37,800 N | 36.41 217,700
12 g.11 1,890 12 | 29.66 15,500 | 12 [42.85 37,800 12 | 37.24 29, 800
Mar., 28 Apr. 9 Apr. 22 May 5
N 8.95 1,8200 N { 30.38 16,200 | N 142.81 37,500 N | 38,05 31, 200
12 8.85 1,770 12 | 31.14 16,800 | 12 142.77 37,200 127} 39.33 33, 600
Mar. 29 Apr, 10 Apr. 23 May 6
8 8.85 1,770 N[ 31.64 17,300 | N |42.87 38,000 N | 40.54 35, 800
4 8.95 1,820 12 | 32.34 17,800 [ 12 [43.26 40,000f 12 | 41,93 39,100
12 9.12 1,89 R Apr. 11 Apr. 24 May 7
Mar. 30 N | 32.84 18,400 | N 43.63 42,500 N | 42.93 42, 000
8 9.41 2,030] 12 | 33.23 18,800 | 12 |43.79 43,800f 12 | 43.90 45, 000
4 10,06 2,340 . Apr, 12 Apr. 25 May &
12 10.92 2,77 N | 33.53 18,200 | N (43.70 43,100 N | 44.52 47, 300
Mar. 31 12 | 33.84 19,600 | 12 }[43.48 42,100f 12 | 44,96 49, 300
N [12.06 3, 380, Apr. 13 | Apr. 26 May 9
12 (13.26 4,030 - N | 34.04 19,800 | N |43.16 40,500 N | 45.27 51,100
Apr. 1 12 | 34.24 20,000 | 12 [42.71 38,700} 12 | 45.40 52, 000
N |14.38 4,640| - Apr., 14 Apr. 27 May, 10
12 15.46 5,2401 N 34,52 20,400 N |42.16 36, 700 N | 45.48 52, 500
Apr. 2 12 | 34.74 20,700 | 12 }41.46 34,500) 12 | 45.51 52, 800
N |16.77 5, 980 Apr. 15 Apr. 28 May 11
12 17.91 6,650] N | 35,01 21,200 | N |40.62 32,200 N | 45.57 53, 500
Apr. 3 12 35.63 22,100 | 12 38,85 30,200{ 12 | 45.59 53, 800
N {19.04 7, 300 Apr. 16 Apr, 29 May 12
12 20,06 7,920 N 36.26 23,200 | N 39,05 28, 200 N | 45.60 54, 000
Apr, 4 12 37.21 25,200 | 12 38.30 26,700 12 | 45.59 53,800
N |21.08 8, 550] . Apr. 17 Apr. 30 May 13
12 22,22 9,3000 N | 38.01 27,200 | N ([37.58 25, 200 N | 45.51 52, 800
Apr, 5 12 39,28 29,800 | 12 36.98 24,200| 12 | 45.39 51,800
N [23.03 9, 880 Apr. 18 May 1 May 14
12 24,01 10,700 N | 40.40 31,700 | N 36.42 23, 300 N | 45.27 50, 900
12 | 41.24 33,200 | 12 35,98 22,5001 12 | 45.07 49, 500
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Red River of the North at Grand Forks, N. Dak. - Cont'd.

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Gage age

Hour | height | Discharge | Hour | height | Discharge | Hour heigght ' Discharge | Hour heigght ];ischarge
May 15 May 21 May 27 June 2

N | 44.87 48,0000 N | 41.08 36,000 N |36.76 25,5000 N | 30.07 16, 800

12 | 44.67 47,1000 12 | 40.83 35,300 12 | 36.25 24,600 12 29.50 16, 300
May 16 May 22 May 28 une 3

N | 44.42 46, 20 N | 40.59 34,600 N |35.72 23,7000 N | 28.91 15, 900

12 |44.18 45, 20 12 40,45 34,300 12 |35.19 23, 000{ 12 28.36 15, 500
May 17 May 23 May 29 June 4

N }43.87 44,4000 N | 40.25 33,800 N | 34.65 22,1000 N | 27.81 15, 000

12 | 43.57 43,500 12 39.96 32,900| 12 34.11 21,300 12 27.29 14,700
May 18 May 24 May 30 June 5

N 43.25 42,5000 N | 39.58 31,800) N |33,53 20,6000 N | 26.81 14, 300

12 | 42.91 41,4001 12 39,17 30,700} 12 32,97 19,900, 12 26.33 13,900
May 19 May 25 May 31 June 6

N |42.62 40,5000 N [ 38,72 29,700 N 32,39 19,3000 N | 25.89 13,600

12 142,23 39,5000 12 38,24 28,600 12 |31,82 18,500] 12 | 25.47 13,300
May 20 May 26 June 1 June 7

N |41.84 38,300 N | 37.75 27,5001 N |[31,24 17,8000 N | 25.12 13, 000

12 41.46 31, 10(’.1 12 37,25 26,500} 12 | 30,64 17,3000 12 | 24.80 12,800
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Red River of the North at Oslo, Minn.

Location. —Lat. 48°11", long. 97°09', in sec. 31, T. 155 N., R. 50 W., on highway bridge in Oslo.
Datum of gage is 777.65 feet above mean sea level, datum of 1929. Gage at Grand Forks used as
auxiliary gage to compute slope.

Drainage area. —27, 300 square miles (excludes closed Devils Lake Basin) .

Gage-height record. —~Wire-weight gage at Oslo read twice daily., Water-stage recorder or staff gages
at Grand Forks read twice daily.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 9, 800
aecond-feet and slope-stage-discharge relation defined above 9, 800 second-feet to peak stage.
Affected by ice Apr. 2-18, Discharge for day of no gage-height record Apr. 1 computed on basis
of record for station at Grand Forks.

Maxima, —April-June 1850: Discharge, 63,000 second-feet 8:15 p. m. May 10 (gage height, 31.83 feet).

1936-37, 1941 to March 1950: Daily discharge, 41,400 second-feet Apr. 17, 1848; gage height,
31.17 feet Apr. 15, 1948,

Remarks.—Flow partly regulated by many lakes and reservoirs on tributaries. Minor diversions for

municipal and industrial use.

Mean discharge, in d-feet, 1850
Day | April |* May June ]l Day | April May June Day | April r May June
1 3, 400 31, 500 20, 60! 11 117, 500 60, 70 12,400| 21 48, 00 40, 200 8,67
2 4,700 30, 000 19,10 12 18,500 58, 20! 11, 900) 22 46,'700; 38, 700 8, 0904
3 6,200 | 28,606| 17,700 13 18,000| 57,300 11,400) 23 46,600 37,700 7, 590
4 7,400 | 29,400 16,500 14 | 20,000{ 53,600 11,000( 24 48, 200[ 36, 100 7,180
5 8,700 | 32,900 15,5001 15 | 21,000 51,500 10,700| 25 48, 400; 34, 400 6, 980,
6 | 10,200 | 38,100 14,800| 16 23,000( 49,700 10,600| 26 47,400 32, 200 6, 930)
7 | 12,000 | 43,700] 14,1008 17 | 26,000] 48,000 10,400] 27 44, 500{ 30, 200 7, 749
g | 13,500 | 49,800{ 13,600 18 35,000 46,400 10,100 28 40, 900 28, 000 9, 7204
9 | 15,000 | 59,300 13,2000 19 | 44,000} 44,200 9,650] 29 37,400| 26,200( 11,600
10 | 16,500 | 62,700 | 12,8000 20 | 47,300 42,300 9,280 30 34,000 24,200| 12,800
- 22, 400 -
27,030{ 40, 940 11, 750,
Runoff, in thousand acre-feet .. 1,609 2,517 699. 4
Runoff, ininches cvoeevvvecccanesoanns 1.11 1.73 0. 4

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage 3, Gage
Hour hei%htj Discharge | Hour height lDischarge Hour h(ziést lDiseharge Hour heig%tt [Discharge
Apr. 19 May 1 May 15 May 28
N 31,39 44, 400 N 29,67 31, 500 N 31.51 51, 500 N | 28,93 28, 000
Apr. 20 May 2 May 16 May 29
€ 31.46 46,000 N | 29,20 30,000 N 31,44 49,700 N | 28.37 26, 200
N 31.53 47, 800, May 3 May 17 May 30
6 31.58 48,800 N | 28,01 29,600 N 31.37 48,000, N | 27.75 24, 200
12 31,56 48, 300 May 4 May 18 May 31
Apr, 21 N | 29.15 29,400 | N 31.30 46,400) N | 27.06 22, 400
N 31,52 48, 000 May 5 May 19 June 1
Apr. 22 N 29,69 32, 900 N 31,08 44, 200 N | 26,28 20, 800
N 31.43 486, 700 May May 20 June 2
Apr, 23 N | 30.36 38,100 N 30, 99 42,3000 N | 25.41 19,100
N 31.40 46, 600| May 7 May 21 June 3
Apr, 24 N | 30.87 43,700 N 30.79 40,200 N | 24.52 17,700
N 31,42 48, 200 May 8 May 22 June 4
Apr. 25 N | 31.43 49,800 | N 30,62 38,700 N | 23,65 186, 500
N 31.43 48, 400 May 9 May 23 June 5
Apr. 26 N { 31.75 59,300 | N 30, 47 37,7000 N | 22,81 15, 500
N 31.42 47, 400 May 10 May 24 June 6
Apr. 27 N | 31,81 62, 500 N 30, 30 36,100 N | 21.91 14,800
N 31.25 44, 500} 8:15 | 31,83 63, 000 May 25 June 7
Apr, 28 May 11 N 30.07 34,400| N | 21,14 14,100
N 31,03 40,8000 N [ 31,77 60, 700 May 26 June 8
Apr. 29 y 12 N | 20.79 32,200] N | 20,42 13, 600
N 30.63 37,400f N | 31.70 58, 200 ay 27 June 9
Apr. 30 May 13 N | 29,41 30,200| N | 19.67 13, 200
N 30, 22 34,000 N | 31.67 57, 300 June 10
May 14 N | 18.86 12, 800
N | 31,57 53, 600
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Red River of the North at Drayton, N. Dak.

Location. —Lat. 48°33'40", long. 97°10'30", in NWSE; sec. 26, T. 159 N., R. 51 W., on highway

bridge in Drayton.

Drainage area. —30, 900 square miles (excludes closed Devils Lake Basin).
Gage-height record. ~Graph based on two to four daily wire-weight gage readings.
Discharge record. —Stage-discharge relation and loop curves defined by current-meter measurements.
Affected by ice Apr. 1-21.
Maxima. —April-June 1950: Discharge, 86, 500 second-feet at 3 p. m. May 12 (gage height, 41.58 feet).
1936-37, 1941 to March 1950: Daily discharge, 57,000 second-feet Apr, 21, 1948; gage height,
40.05feet Apr. 22, 1948.

Known stage, about 41 feet about Apr. 20, 1897, from marks furnished by local residents.

Remarks. —Small diversions above gage for municipal use.
reservoirs on tributaries.

Datum of gage is 756.59 feet above mean sea level, datum of 1929.

Flow partly regulated by many lakes and

Mean discharge, in second-feet, 1950

Day | April May June II Day | April May June Day { April May June
1 2,200 [ 56,700| 30,000 11 15,000| 83,800| 17,800] 21 48,000 55,000] 9,760
2 3,400 | 53,600] 27,600 12 | 16,000} 86,100 16,400 22 56,000 52,300 9,240
3 4,800 | 51,800] 26,304 13 | 17,000{ 85,300| 15,400) 23 64,000 50,500 8,680
4 6,000 | 49,900| 24,904 14 | 18,000( 83,200{ 14,600 24 69,7000 48,400 8,140
5 7,200 | 52,500| 23,70d| 15 | 19,000( 81,800 13,700 25 69,100 46,500 7,900
6 8,200 | 57,000| 22,704 16 | 20,000| 77,200 13,000[ 26 71,5001 44,000 7,720
7 9,500 | 58,000} 21,904 17 | 22,000| 72,000 12,100 27 68,900 41,400 7,560
8 | 11,000 | 62,700 =21,10q4 18 | 25,000/ 66,500 | 11,500/ 28 66,600 38,700 7,950
9 | 13,000 | 68,800| 20,204 19 | 29,000] 62,000] 10,800f 29 64,000 36,600] 9,550
10 | 14,000 | 78,800| 19,004 20 | 35,000/ 58,200{ 10,200 30 60,500 34, 200{ 11,300
31 - 32, 200 -
Monthly mean diacharge, in second=feet.......oeeeensenacsassesssassssf 31,120 58,890| 15,360
Runoff, in thousand acre-feet ....... 1, 857 3, 621 913.8
Runoff, in inChes vuvuueeeioeraaeeeereossasssosasnorasosaasssasansons 1.13 2,20 0.55
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage [ Gage Gage | Cege | L
Hour { height | Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge
Apr, 22 May 4 1
N 39.93 56,000 N | 39.42 49,900 N |[40.88 72,000 N | 38.07 36, 600
Apr. 23 May 5 1 May 30
N 40. 50 64, 000] N 39,64 52, 500 N |40.63 66, 500 N | 37.79 34, 200
Apr. 24 May 6
N 40.76 69, 700 N | 40.03 57,000 N | 40,38 62, 000 N | 37.54 32, 200
Apr. 25 May 7
N 40,74 69, 100 N | 40.10 58, 000 N |40.12 58, 200 N | 37.25 30, 000
Apr. 28 May 8
N 40,86 71,5000 N | 40.43 62,700 N {39.87 55, 000 N | 36.86 217, 600
ks 40,88 72,000 May 8
- Apr. 27 N | 40.72 68,800 N {39.62 52,3000 N | 36,57 26, 300
N 40.73 68, 900 May 10
Apr. 28 N | 41.22 78, 800 N |[39.45 50,500 N | 36.11 24, 900
N 40,64 66, 600 May 11 e 5
Apr. 29 N | 41.46 83,800 N |39.27 48,400 N | 35.57 23, 700
N 40,50 64, 000 May 12
Apr. 30 N | 41,56 86,100 N [39.09 46,500 N { 34,93 22,700
N 40.28 60, 500 May 13 26 e
May 1 N | 41.52 85, 300 N 38.85 44, 000 N | 34,22 21, 900
N 39,99 56, 700 May 14 y 27 J
May 2 N | 41.44 83,200 N |[38,58 41,400 N | 33.41 21,100
N 39,73 53, 600 May 15 28 J
May 3 N | 41.35 81,800 N |38.30 38,700] N | 32,49 20, 200
N 39,58 51, 800| May 16 June 10
N [ 41,14 77,200 N | 31.44 19, 000
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Red River of the North at Emerson, Manitoba

Location. — Lat, 49900'17", long. 97°13'00", at Canadian National Railway Bridge, § mile west of
station and about } mile downstream from the international boundary. Datum Geodetic Survey of
Canada, adjustment of 1929,

Drainage area. - 40, 200 square miles. (Includes closed Devils Lake Basin.)

Gage-height record. - Chain gage read thrice daily during high water and daily at other times.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Ice effect
prior to Apr. 23. Gage heights used to hundredths.

Maxima. — April-June 1950: Discharge, 95, 500 second-feet 5:00 p. m. May 13 (gage height, 790. 89 feet).

1912 to March 1950: Discharge, 51,800 second-feet Apr. 27, 1948 (gage height, 787,62 feet).

Remarks. —This station is one of the international gaging stations maintained by Canada under agree-
ment with the United States. Records furnished by the Water Resources Division, Department of
Resources and Development, Canada.

Mean discharge, in d-feet, 1950
Day | April May June Day | April May June Day | April May June
1 1,560( 72,900 | 42, 800 11 12,500 | 85, 900 27,300 21 30,300, 76,600 | 13,900
2 1,840| 70,600 | 40, 500 12 13, 600 | 90, 200 26,100 22 36,100, 73,200 | 12, 500
3 2,760} 68,300 | 38, 600 13 14, 700 | 94, 400 24,100 23 41,600| 69,200 | 11,600
4 4,060 66,500 | 37,200 14 15,800 | 94, 400 22,000 ) 24 48,100 64,000 | 10, 800
5 5,470] 66,500 { 35, 800 15 16, 800 | 91, 200 20,700( 25 55,900/ 61,300 | 10,200
6 6,820( 65,100 | 34, 600 16 17,900 | 92, 200 18,800 ) 26 61,000 59,300 | 10,100
7 8,050| 69,400 | 33, 400 17 19,000 | 90, 400 17,500 27 65,100] 56,400 9, 890
8 9,110| 73,000 ; 32,000 18 21, 500 |_87, 700 16,300 (| 28 69, 600 53,400 9, 880
9 10, 200} 76,600 | 30, 500 19 23, 900 | 84, 600 15,300 (| 29 71, 900| 50, 500 | 10, 800
10 11, 400§ 79,300 | 28, 900 20 26, 500 | 81, 300 13,000 30 73,200 48,100 | 12,000
31 - 45, 000 -
Monthly mean discharge, in second=feet....c..oevessevesseesccsoncncane 26, 500( 72,800 | 22,200
Runoff, in thousand acre-feet. ¢.veveveecaans cessssoens 1,579 4,478 1,324
Runoff, in inches (computed on basis of net contnbutmg area)...... 0.81] 2. 32 0.68
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage i Gage Gage Gaﬁf i
Hour | height | Discharge | Hour | height | Discharge { Hour heig%lt Discharge | Hour | height | Discharge
April 16 April 27 May 8 May 18
8 770.03 17,700 8 788.94 64, 500 8 | 789.57 172,600 8 | 790.40 85,700
N 770.12- 17,900 N 788.99 65,100 N | 789.60 173,000 N | 790.34 84,600
5 770.34 18,100 5 789.09 66, 300 5 789.64 73,600 5 |790.29 . 83,800
April 17 April 28 May 8 May 20
8 770.99 18, 900 8 789.32 69,200 8 | 789.79 175,800 8 |790.19 82,100
N 771.07 19,000 N 789.35 69,600 N | 789.84 76,600 N |790.14 81,300
5 771.49 19,500 5 789.39 170,100 5| 789.86 76,900 5 |790.09 80,500
April 18 April 29 X May 10 May 21
8 772.69 21,200 8 | 789.50 71,600 8 | 789.94 78,100 8 |789.94 78,100
N 772,94 21,500 N 789.52 71,900 N | 790.01 79,300 N | 789.84 176,600
5 773.39 22,100 5 789.54 72,200 5| 790.14 81,300 5 |789.79 75,800
April 19 April 30 May 11 May 22
8 774.64 23,700 8 789.59 72,900 8 | 790.29 83,800 8 | 789.69 74,300
N 774.89 23,900 N 789.61 73,200 N | 790.41 85,900 N |789.61 73,200
5 775.34 24, 500 5 789.62 73,300 5 ) 790.44 86,400 5 |789.52 71,900
April 20 May 1 May 12 May 23
8 776.44 26,200 8 789,58 72,700 8 | 790.59 89,200 8 |789.39 70,100
N 776.59 26,500 N 789.59 72,900 N | 790.64 90,200 N | 789.32 69,200
5 777.14 27,100 5 789.53 72,000 5| 790.69 91,200 5 |789.24 68,100
April 21 May 2 May 13 May 24
8 778.84 29,700 8 289.44 70,800 8 | 790.81 93,700 8 |788.99 65,100
N 779.24 30,300 N 789.43 70,600 N | 790.84 94,400 N |788.89 64,000
5 779.94 31,200 5 789.42 70,500 5| 790.89 95,500 5 |788.79 62,900
April 22 May 3 May 14 May 25
8 782.49 35,200 8 789.29 68, 800 8 | 790.82 93,900 8 | 788.69 61,800
N 782,99 36,100 N 789.25 68,300 N | 790.84 94,400 N | 788.64 61,300
5 783.86 37,500 5 789.22 67,900 51 790,74 92,200 5 | 788.59 60,800
! April 23 May 4 May 15 May 26
8 785.29 41,000 8 789.13 66,800 8 | 790.69 91,200 8 | 788.48 59,700
N 785.54 41,600 N 789.11 66, 500 N | 790.69 91,200 N |788.44 59,300
5 785.94 42,600 5 789.11 66, 500 5| 790.74 92,200 5 | 788.39 58,800
April 24 May 5 May 16 May 27
8 787.04 46,900 8 789.11 686, 500 8 | 790.74 92,200 8 |788.19 56,800
N 787.19 48,100 N 790.11 66,500 N | 790.74 92,200 N | 788.14 56,400
5 787.44 50,100 5 789.11 66,500 5 | 790.74 92,200 5 | 788.09 55,900
April 25 May 6 May 17 May 28
8 787.99 55,000 8 789.01 65,300 8 | 790.67 90,800 8 1787.84 53,700
N 788,09 55, 900 N 788,99 65,100 N | 790.65 90,400 N |787.81 53,400
5 788.19 56, 800 5 788.99 65,100 5| 790.64 90,200 5 |787.79 53,200
April 26 May 7 May 18 May 29
8 788,54 60,300 8 789.29 68,800 8 | 790.54 88,300 8 |787.54 51,000
N 788.61 61,000 N 789.34 69, 400 N | 790.51 87,700 N | 787.48 50, 500
5 788.69 61,800 5 789.41 70,300 5 | 790.49 87,300 5 | 787.44 50,100

*All obser'v{ations in this table shown as N readings, actually observed 11:30 a.m.

206385 0—52——5
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Red River of the North at Emerson, Manitoba-Cont'd.

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage
Hour |height | Discharge

Hour

Gage
height | Discharge

Hour

Gage R
height | Discharge

Hour

Gage .
height | Discharge

wZ oo
*

wZo vwZoe

787,
787,
787,

786.
786.
786.

786.
786.
786.

May 30

24 48, 500
19 48,100
09 47,300
May 31

84 45,500
ki 45,000
69 44, 500
June 1

49 43, 300
42 42,900
34 42, 400

wZo oo

w2

786.
785,
785.

785,
785.
785,

785.
785.
784,

June 2

07 41,000
99 40,500
89 40,000
June 3

62 38,900
54 38,600
46 38, 300
June ¢

16 37,400
09 37,200
94 36,800

2o

wZeo uZo

June 5
784,56 36, 000
784.49 35, 900
784.27 35, 400

June 6
783.94 34,800
783.84 34, 600]
783.64 34, 300

June 7
783,14 33, 500)
783.12 33,400

782,94 33, 100]

auZeo wZo

wZ

782.
782,
781.

781.
781.
780,

780.
779.
779.

June 8

31 32,200
20 32,000
94 31, 700
June 9

29 30, 700
12 30, 500
84 30, 100
June 10

12 29, 200
94 28, 900
69 28,600

*All observations in this table shown as N readings, actually observed 11:30 a.m.
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Red River of the North at Letellier, Manitoba

173

Location. ~Lat, 490%07'51", long, 97°15'16", Red River Lot 127 at Ferry, 2 miles east of Letellier.

Datum Geodetic Survey of Canada, adjustment of 1950.

Gage-height record. —Staff gage during high water periods.

Maximum, — April-June, 1850:

Elevation, in feet, 1950

Elevation, 785.2 feet from floodmarks, date unknown.
- Remarks. — Records furnished by Drainage Office, Manitoba Department of Public Works.

Day April May June Day April May June
8a.mj6p.m.| 8 am.[6p.m.|8am,|6 p.m. 8 a.m.|6 p.m.| 8 a.m.{6 p.m. |8 a.m.|{6 p.m.
1 16
2 17
3 18
4 19 | 772.2(772.9
5 20 | 773.8}774.6
6 21 775.7|776.7
7 22 | 778.2(779.5
8 23 | 781.1|781.4
9 24 | 782,2/782.7
10 25 | 783.3]783.6
11 26 | 783.9)784.2
12 27
13 28
14 29
15 30
31

Red River of the North at St. Jean, Manitoba

Location, —Lat, 49°15'55", long. 97°20'16", Red River Lot 239, at highway bridge, Datum Geodetic
Survey of Canada, adjustment of 1950.

Gage-height record. ~Staff gage read during period of high flow.

Maximum, — April-June 1950: Elevation, 782.2 feet from floodmarks, date unknown.
Remarks. — Records furnished by Drainage Office, Manitoba Department of Public Works.

Elevation, in feet, 1950

May

April May June April June
Day Day
8am,|6 pm.|[8am.|6pm,|8am.|6p.m. 8 a.m.|6 p.m.| 8 a.m.|6 p.m.| 8 a,m.| 6 p.m.

1 779.8 | 779.8 16

2 779.8 17
3 780.0 | 780.1 18 767.6
4 780.1 | 780.2 19 |768.5 |768.8
5 780.25 20 |769.3 |769.5
6 780.55( 780.7| 775.2 21 (770.2 [770.3
7 774, 4 22 (770.9 [771.4
8 773.3 23 [772.6 |[773.8
9 781.05 772.0° 24 |774.6 [774.6
10 770.7 25 [775.8 |776.3
11 769.4 26 [776.8 (777.2
12 768.3 27 §777.7 |778.0
13 28 |778.2 |778.6
14 29 |7798.0 |779.2
15 30 |779.4 |779.5

31
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Red River of the North at Morris, Manitoba

Location. —Lat. 49°21'12", long. 97°20'57", in SE}sec. 2, T. 5, R. 2 E., at highway bridge. Datum
Geodetic Survey of Canada, adjustment of 1950.
Gage-height record. —Staff gage read during periods of high flow.
Maxima. —April-June 1950: Elevation, 781.74 feet 8:00 a.m. May 14.
1948, date unknown (probably April 27-28), elevation, 776.3 feet from floodmarks.
Remarks. ~ Records furnished by Drainage Office, Manitoba Department of Public Works.

Elevation, in feet, 1950

Day April May June Day April May June
8am.|[6 p.m.|8am.[6p.m.[8am.{6 p.m. |{8am.[6 pm.{8 a.m. [6 p.m. |8 a.m.[6 p.m.
1 777.2 |777.5 [778.09 16 781.62 760.7
2 777.9 |778,1 |777.38 17 |759.8 |761.2 [781.6 759.4
3 778.4 (778.6 [776.8 18 |764.7 [766.3 |781.27
4 778.8 |779.0 |775.85 19 |767.4 |768.1 [781.42
5 779.2 774.9 20 |768.3 |768.4 781,32
6 779.7 773.7 21 |768.5 [768.7 {781.15
7 780. 34 772,3 22 [769.2 [769.5 [781.0
8 780.84 771.2 23 |770.3 |771.1 [780.96
9 781.21 769.8 24 [771.9 |772.2 [780.79
10 781.46 768.5 25 |773,0 |773.3 |780.58
11 781,58 767.1 26 |773.8 |774.2 |780.25
12 781.6 765.8 27 |774.6 [775.1 |779.9
13 781.66 28 |774.9 |775.3 [779.57
14 781.74 763.3 29 |[775.8 |776.1 [779.3
15 781.7 762.1 30 |776.6 |776.9 |779.01
31 778,51

Red River of the North at Ste. Agathe, Manitoba

Location. - Lat. 49°33'50", long. 97°08'00", River Lot 567 at ferry. Datum Geodetic Survey of Canada,
adjustment of 1950.

Gage-height record. - Staff gage, read during high water period.

Maximum. - April-June 1850: Elevation, 773, 2 feet from floodmarks, date unknown.

Kemarks. - Records furnished by Drainage Office, Manitoba Department of Public Works.

Elevation, in feet, 1950

April May June April May June
Day Day
8 am.,}6 p.m.|8a.m.|6pm.|8 am.|6pm. 8 am.{6 p.m.|8 a.m. |6 p.m. |8 a.m.[6 p.m.
1 768.6 [768.7 |770.2 16 753.4
2 769.3 |769.6 [769.2 17
3 770.1 {770.2 18
4 770.5 19 759,2
5 770.9 766.35 20 |760.2 |760.7
6 771.65 765.2 |764.7 21 [760.0 [760.2
7 772.19 764.1 |763.6 22 |780.7 ]760.31
8 772. 4 762.7 |762.2 23 |761.8 |762.2
9 772.75 761.6 |761.1 24 |762,31|763.4
10 760.3 |759.7 25 |764.0 |764.2
11 759.2 |758.6 26 |764.6 [764.7
12 758.0 27 |765.2 {765.7
13 756.4 | 28 [766.1 {766.8
14 755.8 1755.2 29 |767.1 [767.2
15 754.6 |754.0 30 ]767.7 )768.1
31
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Red River of the North at St. Norbert, Manitoba
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Location. —Lat. 49°46'20", long. 97°09'20", at highway bridge over mouth of Riviere Sale, 10}
miles upstream from southerly limits of City of Winnipeg. Datum Geodetic Survey of Canada,
adjustment of 1950.

Gage-height record. ~Staff gage, read during high water periods.

Maximum. ~ April-June, 1950: Elevation, 765.7 feet from floodmarks, date unknown.

Remarks. -Records furnished by Drainage Office, Manitoba Department of Public Works.

Elevation, in feet, 1950

April May June April May June
Day Day
8am.{6p.m.|8Ba.m.{6p.m.| 8 am|6p.m. 8am.|6p.m.|8 am.|6pm.|[8am|6 p.m,
1 758.5| 758.7 16 746.2|745.6
2 759,4| 759.4 17 745.1
3 759.7| 760.2 18
4 760.4| 760.9 19 }1749.1 |749.15
5 761.2] 761.7 20 }748.2 |750.6
6 762.2 757.4 | 756.9 21 |751.3 [752.3
7 763.0{ 763.7 [ 756.2 | 755.5 22 [752.7 | 753.4
8 764.0 754,2 | 753.7 23 |753.7 |754.3
9 764.6 753.2 | 752.6 | 24 |754.7 |755.4
10 765.1 752.1 | 751.6 25 |755.7 |755.6
11 765.4 751.0 | 750.5 26 |755.7 {755.6 N
12 765.6 750.1 | 749.6 27 [755.7 |756.2
13 749.1 | 749.1 | 28 |756.4 [756.6
14 756.6 748.1 | 747.6 29 |757.4 |757.5
15 765.6 747.2 [746.7 | 30 [757.7 [758.3
31




176 1950 FLOODS IN RED-WINNIPEG RIVER BASINS

Red River of the North at Winnipeg, Manitoba

Location. —Lat. 49°54'55", long. 97°07'30", at Redwood Bridge, Winnipeg, about 3} miles below
mouth of Assiniboine River. Datum Geodetic Survey of Canada, adjustment of 1929.

Drainage area.—111, 000 square miles. (Includes closed Devils Lake Basin.)

Gage-height record. —Chain gage read daily. From Apr. 24 by relation with City of Winnipeg gage
at James Ave., 2 miles upstream.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Ice effect
prior to Apr. 24. Gage heights used to hundredths.

Maxima, — April-June 1950: Discharge, 103, 600 second-feet May 18-19 (gage height, 755.86 feet).

1912 to March 1950: Estimated discharge, 79, 900 second-feet Apr. 22, 1916 (gage height,

751. 33 feet).

Remarks. - Records furnished by Water Resources Division, Department of Resources and Develop-
ment, Canada,

Mean discharge, in second-feet, 1950

§
<
Ed
k=]
i
3.
=

May June Day | April May June Day | April May June

2,200 | 69,600 [ 75,600 11 | 11,600 98,900] 46,000 21 | 47,600| 102,700| 24,500
2,500 | 71,400 [ 72,900 12 | 13,000 ]100,%00| 43,200| 22 | 53,800 101,900| 23,200
2,800 | 73,2001 70,100f 13 | 13,300 |102,500) 40,800 23 | 58,200] 100,700( 21,800
3,000 | 75,000 | 67,400 14 | 13.500|103,000] 38,200 24 [ 61,500 98, 100| 20,400
3,400 | 76,800 | 64,400/ 15 | 13,700 |102,500| 35,800 25 | 61,500 95,400 19,100
84,300 | 61,400 16 | 15,000 [ 102,800| 33,400| 26 | 60,700 93,100 18,500
6,000 | 87,100 | 58,300 17 | 18,600 103,000 31,200 27 | 61,200{ 90,200]| 18,000
7,000 | 90,500 | 55,1004 18 | 19,800 )103,400) 29,100 28 | 62,800 87,000 | 17,300
8,000 | 93,500 | 52,400| 19 [ 28,300 103,600 27,200 29 | 64,800 83 800| 17,100
9,500 | 96,700 | 49,00d| 20 | 36,800 |103,000] 25,600 30 | 66,900 81,200| 17,300
31 - | 78,500 -

Monthly mean discharge, in second-feet.......... ceseenes «eo| 27,700} 92,100 39,100
Runoff, in thousand acre-feet «vesseeesas 1,648 5,661 2,329
Runoff, in inches '(computed on ‘basis of net contr 0.29 0.99 0.41

CO@ID Uk o -
»
°
=3
=3

—

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Ga%Ie Ggghe i
Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge

April 16 May 7 May 16 May 25
5:20p| 736.05 15, 000 755.73 102, 800

8 |752.75 86,600 8 8 |754.60 96, 100

April 17 N |752.84 87,100 N | 755.73 102,800] N |754,50 95,600

8:50a| 736.94 18,600 4 (752.95 87,600 4 [ 755.77 108, 000 4 (754.41 95,100
April 18 12 | 753.14 88,600 12 | 755.77 103,000 12 |754.31 94,600

8:55a( 737.18 19,800 May 8 May 17 May 26
755.77 103,000 754.08 93, 500

April 19 8 |753.34 89,8600 3 8
9:15a 739.47 28,300 N |753.53 90, 500 N | 755.77 103,000 N |754.04 93,100
April 20 4 |753.83 91,100 4 | 755.77 103,000 4 |753.99 92,800
1:10p| 741.55 36,800 | 12 |753.82 92,000 12 | 755.82 103,300| 12 |753.80 91,900

April 21 May 9 May 18 May 27

8a | 744.15 47,600 8 ]753.92 92,500 8 | 755.82 103,300 8 |753.61 90,900
April 22 N [754.02 93,000 N | 755.82 103,300| N |753.47 90,200

10:453] 745.57 53, 800 4 |754.10 93,500 4 | 755.86 103, 600 4 [753.38 89,800
April 23 12 | 754.40 95,000 12 | 755.86 103,600 12 |[753.19 88,900

2:45p| 746.58 58, 200 May 10 May 19 May 28

April 24 8 [754.61 96,100 8 | 755.86 103,600 8 1752,95 87,600
8a |747.28 61,500 N |754.71 96,800 N | 755.86 103,800 N |752.86 87,200
April 25 4 1754.75 98,900 4 } 755.81 103, 300 4 1752.72 86,500
8a | 747.28 61,500 12 |754.85 97,500 12 | 755.81 103,300} 12 |752.49 85,500

April 26 May 11 May 20 May 29
755.77 103, 000

8a | 747.08 60,700 8 |755.00 98,300 8 8 1752.31 84 600
April 27 N |[755.10 98,900 N | 755.77 103,000 N 752.12 83,700

8a | 747.19 61,200 4 |755.10 98,900 4 | 755.77 103,000 4 |[752.02 83,200
il 28 12 |755.29 100,000 12 | 755.77 103,000 12 751.93 82,700

April
8a | 747.58 62,800 May 12 May 21 May 30

April 29 8 |755.38 100,600 8 | 755.77 103,000 8 |[751.74 81,800
8a |748.06 64,800 N |755.38 100,600 N | 755.77 103,000 N |[751.60 81,200
April 30 4 |755,48 101,200 4 | 755.72 102,700 4 1751.50 80,700
8a |748.55 66,900 12 |755.58 101,900 12 | 755.72 102,700 12 [751.36 80,000

May 1 May 13 May 22 May 31
8a |[749.14 69,600 8 |755.83 102,200 8 | 755.63 102,200 8 [751.08 78,700
May 2 N |755.68 102,500 N | 755.63 102,200 N |751.04 178,500
8a | 749.53 71,400 4 ]755.73 102, 800 4 | 755.58 101,900 4 |750,99 78,300
May 3 12 |755.77 103,000 12 | 755.53 101,500} 12 |750.80 77,300

8a |749.92 ~ 73,200 May 14 May 23 June 1
755.77 103,000 755.44 100, 900 750.62 76, 400
755.77 103, 000 755.40 100, 700 750.43 75, 500
y 5 755.77 103,000 755.35 100, 400 750.38 75,300
8a |750.70 76,800 "755.68 102, 500 755.21 99, 600 750.15 174,300
May 6 May 15 May 24 June 2

8a |[750.31 75,000

oeZo
N2 o
—

S S=-A-)
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8 752.07 83, 400 8 [755.68 102,500 8 | 755.02 98, 400 8 1749.96 73,400
N 752.07 83,400 N |[755.68 102,500 N | 754.97 98,100 | N |749.86 72,900
4 752.29 84,500 4 ]755.68 102,500 4 | 754.92 97, 800 4 |749.77 72,500
12 752.55 85, 800 12 |755.73 102, 800 12 | 754.74 96,800 { 12 |749.58 71,600
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Red River of the North at Winnipeg, Manitoba - Cont'd,

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Gage Gagﬁ .
Hour | height | Discharge | Hour | height | Discharge | Hour heig%\t I Discharge | Hour | height | Discharge
June 3 June 5 June 7 June 9 .
8 |749.34 170,600 8 748,08 64,900 8 | 746.59 58,700 8 | 745.09 52,600
N [749.30 70, 400 N |747.99 64,600 N | 746.49 58,300 N | 745.00 52,200
4 |749.16 69,700 4 |747.90 64,200 4 | 746.40 57,900 4 | 745,00 52,200
12 {749.02 69,100 12 | 747.62 63,000 12 | 746.12 56,800 12 | 744.62 50,700
June 4 June 6 June 8 June 10
8 [748.74 67,800 8 1747.34 61,800 8 | 745.84 55,700 8 | 744.34 49,600
N |[748.65 67,400 N | 747.24 61,400 N | 745.75 55,300 N | 744.25 49,200
4 |748.56 67,000 4 |747.15 61,000 4 | 745.65 54,900 4 | 744,06 48,400
12 (748.37 66, 200 12 [746.87 59,900 12 | 745.37 53,800 12 | 743.87 47,700
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Red River of the North at Lockport, Manitoba

Location. —~Lat. 50°05', long. 96°54'20", just above St. Andrews Lock and Dam. Datum Geodetic
Survey of Canada, adjustment of 1929.
Gage-height record. —Staff gage read daily at 8:00 a.m.
Maxima. — April-June, 1950: Elevation, 734.9 feet May 18.
May 1, 1948, elevation, 730.1 feet.
Remarks. —Ice conditions prior to April 24, 1950. Records furnished by Department of Public Works,

Canada,
Elevation, in feet, 1950
Day | April May June Day | April May June Day | April May June
1 721.4| 729,9 731.0 11 723.2| 734.4 726.7 || 21 729.2 734,7
2 721.5| 730.2 730.6 12 723.3 734.5 726.8 || 22 729.1] 734.8
3 721.6 730.5| 730.2 13 723.7 734.8 726.5| 23 729, 2 734.6
4 721.8| 730.8 729.6 14 723.8 734.8 726.2 || 24 729.4| 734.4
5 721.97 731.2] 728.2 15 724.0 734.17 725.9 || 25 729.4 734,0
6 722,1 732.3 728.8 16 724.1 734.7 725.6 | 26 729.3| 733.7
7 722.0 - 728.1 17 724.6 734.8 725.4 | 27 729.4 733.2
8 722.5] 733.1 727.6 18 725.6 734.9 28 729.86 732.7
9 722.8| 733.6 | 727.2 19 726.8 | 734.8 29 729.8| 732.2
10 723.0( 734.1 726.7 20 728.2 734.7 30 - 731.8
31 - 731.4
Monthly mean discharge, in second-feet.c.ccecsoscsssncaces
Runoff, in acre-feet.......cvceveueurns
Runoff, in inches ........

Pelican River Basin
Pelican River near Detroit Lakes, Minn.

Location, —Lat. 46 ©43126", long. 95°54'56", in NEBSW] sec. 31, T. 138 N., R. 41 W., at highway
crossing ‘at Buck's Mill, 200 feet downstream from concrete millpond dam, and 64 miles southwest
of city of Detroit Lakes.

Drainage area, —~123.square miles.

Gage-height record. —Once or twice-daily staff gage readings except for periods Apr. 20, 22, May 17,
19, which are from graphs based on gage readings and for periods Apr. 5-19, May 20-29, June 1,
when no readings were obtained.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 140 second-
“feet and extended to peak stage by logarithmic plotting, Discharge for periods of no gage-height
record estimated. Gage heights used to hundredths. Shifting-control method used May 30 to July 5.

Maxima. — April-June 1950: Discharge, 210 second-feet about 3 p.m. May 19 (gage height, 5.10 feet,
from floodmark).

1942 to March 1950: Discharge observed, 139 second-feet July 18, 1946 (gage height, 4.04 feet).

Remarks, —Flow regulated by ponds and lakes above station.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 0.6 116 179) 11 166 164 141§ 21 98 190 115
2 .9 118 182 12 166 169 151 22 100 190 109
3 .9 133 178|f 13 166 162 150 23 99 190 105
4 .9 135 171) 14 166 156 147 24 100 190 103
5 125 146 165) 15 166 157 150 25 101 190 101
6 125 147 164) 16 190 158 147 || 26 103 190 92
7 125 155 163| 17 190 169 142 27 105 190 88
8 125 148 153 18 190 170 133 28 110 190 86
9 125 152 1394 19 190 186 131 29 111 190 82
10 125 160 136] 20 141 190 125 30 114 188 80
31 - 182 -
Monthly mean discharge, in second=feet......c..vieevnacessnncrccereses 118 167 134
Runoff, in acre-feet,, . . 6,990| 10,260 | 17,950
Runoff, in inches .. ceseann 1.06 1.56 1.21
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Pelican River near Fergus Falls, Minn.
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Location. —Lat. 46°20'10", long. 96°07'00", in NE}sec. 17, T. 133 N., R. 43 W., on highway bridge,
3 miles northwest of Fergus Falls, and 7} miles upstream from mouth.
Drainage area, —482 square miles.
Gage-height record. —Staff gage read twice daily.
Discharge record. —Stage-discharge relation defined by current-meter measurements, Stage-discharge
relation affected by ice Apr. 1-17. Shifting-control method used Apr. 18 to May 9, May 22 to June
30. Gage heights used to hundredths,
Maxima. — April-June 1950: Discharge, 296 second-feet 5:30 p. m, May 6; gage height observed, 5,46

feet 8:30 a.m. Apr. 11.

1909-12, 1942 to March 1950: Discharge observed, 756 second-feet Mar. 29, 1943; gage height
observed, 5.60 feet 8:30 a.m. Mar. 28, 1950,
Remarks. ~Flow regulated by lakes above station.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June

1 85 172 240 11 160 260 202 21 129 290 187

2 85 188 232 12 180 262 204 22 127 284 185

3 75 192 228 13 190 252 200 || 23 119 278 183

4 75 196, 218 14 200 270 198 24 126 276 181

5 70 216 212) 15 220 242 194 || 25 132 266 175

6 70 220 208 16 240 236 192 26 139 260 177

7 80 254 202 17 220 240 187 27 156 258 174

8 95 268 196 18 185 250 187 28 165 252 172

9 120 278 208| 19 158 264 190 29 156 244 147

10 140 272 224 20 136 278 188 30 165 246 155

31 - 242 -

Monthly mean discharge, in second-feet... 140 249 195
Runoff, in acre-feet.... csenenes 8,330 15,280 | 11,600
Runoff, ininches ....cvvvieeieeenressvereacancsosvans 0,32 0.59 0, 45

Bois de Sioux River Basin

Lake Traverse near White Rock, S. Dak.

Location. - Lat. 45°51'45", long. 96°34'25", in SWiSW4 sec. 27, T. 128 N., R. 47 W., at White Rock
Dam at outlet of Mud Lake, 4 miles south of White Rock, and 5 miles northwest of Wheaton, Minn,
Maxima. - March-September 1950: Contents, 200, 576 acre-feet May 30,
1940 to February 1950: Contents observed, 212,000 acre-feet Apr. 21, 1943,
Remarks, - Figures of contents represent combined storage in Liake Traverse and Mud Lake.
periods of low stages the two lakes are separated by a stop log barrier in spillway of dam at outlet
of Lake Traverse; during high stages stop logs are removed. Storage began in May 1942. Available
capacity for flood control, 137,000 acre-feet.

Daily contents, in acre-feet, 1950

During

Record of contents furnished by Corps of Engineers.

Day March April May June July August September
1 104, 806 124, 056 163, 258 199, 726 159,172 139, 146 117,738
2 104,786 127, 206 163, 982 198, 546 157, 310 137,052 117, 440
3 104, 766 130, 536 165, 866 197,234 155, 892 134,978 117,142
4 104,746 133, 446 167,132 195, 806 153, 892 132,954 116, 844
5 104, 726 135, 080 168, 998 194, 362 151, 888 130, 980 116, 544
6 104, 700 136, 150 172,618 192,832 149,752 130, 444 116, 244
7 105, 160 137, 220 175, 478 191, 234 147, 604 130,618 115, 946
8 105, 320 137, 958 180, 818 189, 872 151,074 129,162 115,646
9 105, 300 138,728 183,718 188, 236 158, 736 1217, 506 115, 446
10 105, 280 140, 270 186, 818 186, 498 161, 216 126, 000 115,578
11 105, 260 140, 810 189, 678 184,750 163, 556 124, 764 115,612
12 105, 240 141,152 191, 338 132, 988 165, 655 123,878 115, 448
13 105, 220 141, 462 192, 300 184, 348 166, 606 123,442 115, 286
14 105, 200 141, 916 192,788 184, 358 168,196 122, 806 115,126
15 105, 180 142,558 193,138 184, 490 169, 400 122,068 114, 966
16 105, 160 144,022 193, 904 184, 522 169, 602 121,328 114, 818
17 105, 140 146, 332 194,732 183, 594 168, 526 120, 788 114, 668
18 105, 120 149,112 195,708 181, 982 166, 778 120, 446 114,728
19 105,100 151, 502 197, 296 180,186 164, 902 120, 204 114, 582
20 105, 080 153, 332 198, 764 178,196 162, 936 119, 980 114,434
21 105, 060 154,726 199, 314 176, 092 161,116 119,774 114, 286
22 105, 040 155, 878 199, 592 174, 000 159, 098 119,608 114,138
23 105, 220 156, 876 199, 316 174, 752 156, 960 119, 450 113,988
24 106, 010 157, 950 200, 008 172, 200 154,832 119, 202 113,840
25 196, 784 159, 498 200,168 171,622 152, 704 119,134 113, 690
26 108, 264 160, 632 200, 288 169,138 150, 686 118, 936 113,540
27 110, 544 161,184 200, 400 167,110 148, 586 118,838 113, 392
28 113, 424 161, 622 200, 480 165,178 146, 506 118, 690 113,242
29 115,800 162,448 200, 544 163,126 144, 446 118, 542 113,092
30 118, 266 163,082 200, 576 161,072 142,456 118, 304 113,344

31 120,826 - 200, 526 - 140, 696 118, 026 -

Monthly
Ch;“ge +16, 000 +42, 256 +37,444 -39, 454 -20, 376 -2, 670 -4,682
contents
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Bois de Sioux River near White Rock, S. Dak.

Location. — Lat. 45051'45", long. 96°34'25", in SWSW% sec, 27, T. 128 N., R. 47 W., just downstream
from Big Slough outlet, 300 feet downstream from White Rock Dam, 4 miles south of White Rock, and
5 miles northwest of Wheaton, Minn. Datum of gage is 959.89 feet above mean sea level, adjustment
of 1912 (levels by Corps of Engineers).

Drainage area, —1, 160 square miles.

Gage-height record. —Water-stage recorder graph except for periods 12:01 a.m.-10 a.m. Mar. 22, 5 p.m.
Mar. 26 to 8 a. m. Mar. 27, 10 p.m. Mar. 28 to 8 a. m. Mar. 29, 10 a.m,-12 m, Apr. 5, for which
graphs were drawn on basis of record before and after periods Mar. 6, 11, from staff gage readings,
and Mar. 1-5, 7-10, 12-21, when no record was obtained.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 640 second-
feet and extended to peak stage. Stage-discharge relation affected by ice Mar. 5-11, Mar. 22 to Apr.
20. Discharge for period of no gage-height record computed on basis of weather records and observer's
notes. Gage heights used to hundredths.

Maxima. —May-Aug. 1950: Discharge, 1,060 second-feet at 6:30 p. m. July 8 (gage height, 9,16 feet).

1941 to Apr. 1950: Discharge observed, 1,120 second-feet May 24, 1943; gage height, 9,28 feet
June 23, 1944,

Remarks, —Flow, except for small inflow from Big Slough, regulated by Lake Traverse-Bois de Sioux

Flood Control and Water Conservation Project. Available capacity for flood control, 137,000 acre-feet.

Mean discharge, in second-feet, 1950

Day May June July August || Day May June July August
1 3.4 279 760 855 16 7.5 63 620 267
2 6.6 463 750 870 17 8,4 325 832 207
3 16 508 782 858 18 7.5 718 878 100
4 13 561 802 835 19 16 765 868 48
5 18 588 835 800 20 31 805 862 36
6 39 627 911 775 21 17 788 855 16
7 27 58€ 945 762 22 12 755 875 1.9
8 24 618 863 738 23 11 745 895 .9
9 93 664 305 705 24 9.3 735 888 .6
10 46 661 146 576 25 8.4 732 882 .6
11 17 661 268 449 26 7.1 760 875 .4
12 14 548 501 345 27 6.2 752 868 .4
13 12 92 431 272 28 5.8 790 860 .4
14 10 55 108 27 29 5.8 788 850 .3
15 8.0 56 282 211 30 5.8 768 745 40
31 45 - 762 60
Monthly mean discharge, in second-feet.. . 17.8 575 713 328
Runoff, in acre-feet......cvveveeennceaes . 1,090 34, 220 43, 840 20,160
Runoff, ininches ....eieereiersensscscenosesoransones 0.02 0,55 0.71 0,33
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Mustinka River Basin

Mustinka River above Wheaton, Minn.

181

Location, — Lat, 45°49', long. 96°29', on line between secs. 7 and 8, T. 127 N., R. 46 W., 1 mile up-
stream from Chicago, Milwaukee, St. Paul & Pacific Railroad bridge, 1% miles northeast of Wheaton,
and 8 miles upstream from mouth. Datum of gage is 977. 30 feet above mean sea level, datum of
1929 (levels by Minnesota Highway Dept.) .

Drainage area, —834 square miles.

Gage-height record. —Graph drawn on basis of twice-daily wire-weight gage readings Mar. 24-31, Apr.
4-9, 15-19, May 2-12, and average daily gage heights for all other periods except Apr. 2, which was
based on one reading.

Discharge reeord. —Stage-discharge relation defined by current-meter measurements. Stage-discharge
relation affected by ice Mar. 21 to Apr. 4, Apr. 8-15. Gage heights used to hundredths.

Maxima. —~March-June 1950: Discharge, 1,690 second-feet 7:30 a. m. May 11; gage height, 13,82 feet
6 p.m. Mar. 30 (backwater from ice).

(gage height, 14,68 feet).

2, 980 second-feet) . .
Remarks. —No regulation. During high stages some flow diverts into Rabbit Creek Basin.

Mean discharge, in second-feet, 1950

1917, 1919-24, 1931 to February 1950: Discharge observed, 2,710 second-feet Apr. 13, 1947

Flood of late March or early April 1916 reached a stage of 17.4 feet, former datum (discharge,

Day | March April May June Day March April May June
1 0 1,200 171 95| 16 .0 647 239 259
2 0 1,400 250 95 || 17 0 990 223 180
3 0 1,400 428 80| 18 0 1,060 233 148
4 0 1, 200 584 73| 19 0 955 220 69
5 0 699 589 66 || 20 0 760 306 48
6 0 494 797 60 21 0 542 272 34
7 0 482 1,090 53 1| 22 0,2 ‘419 231 26
8 0 260 1,170 43| 23 2.4 307 201 40
9 0 120 1, 330 38| 24 6.5 241 178 30
10 0 100 1,630 36 || 25 24 219 162 17
11 0 120 1, 540 32l 26 100 192 150 12
12 0 110 860 28 || 27 140 176 139 8.3
13 0 110 537 164 || 28 170 162 126 7.0
14 0 130 340 221 || 29 180 165 119 5.9
15 0 130 265 259 || 30 550 163 109 3.6
31 950 - 104 P
Monthly mean discharge, in second-feet.........c.. ... 68.5 498 471 4.4
Runoff, in acre-feet 4,210 29,660 28, 940 4,420
Runoff, ininches ......ccceviiivenns erreeeee 0,09 0.67 0.865 0.10
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage Gage Gage | ] Gage
Hour |height | Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour jheight| Discharge
Mar, 24 Mar. 30 (cont'd.) Apr. 8 (cont'd.) May 3 (cont'd,)
4 5.62 6 | 13.82 4 5,58 4 7,05 450
8 5.67 12 | 13,76 8 5.27 12 7.85 548
N 6.15 Mar. 31 12 4,96 May 4
4 6.82 8 | 13,60 Apr, 9 6 8,22 596
8 7.12 4| 13,35 6 2 N 8.28 603
12 7.10 12 | 12.95 N 4,27 6 8.14 585
Mar. 25 Apr, 4 6 4,20 12 7.87 550
4 6,91 6 | 11.97 12 4,15 May §
8 7.08 N | 11.76 Apr. 15 4 7.73 532
N 7.37 6 11.60 [ . 8 7.69 527
4 7.56 12 11.10 N 5,12 N 7.90 554
8 7.62 Apr. 5 6 5.46 4 8,32 609
12 7.42 2 9.40 780 | 12 6.30 8 8.85 684
Mar. 26 4 8.179 676 Apr, 16 12 9,01 710
4 7.05 6 8.81 678 | 4 7.15 462 May 6
8 6.99 8 8,89 690 8 7.92 557 6 9.07 719
N 7.23 10 8.95 700 | N 8.65 655 N 9,26 753
4 7.68 N 8,98 705 | 4 9,25 751 6 9,90 880
8 8.35 2 8.93 697 8 9.67 834 12 | 10,22 960
12 9.20 4| 8.83 682 | 12 | 9.92 885 May 7>
Mar, 27 6 8.65 655 Apr. 17 6 | 10,40 1,000
6 9,80 8 8.49 633 6 |10,22 960 N | 10.75 1,100
N | 10,00 10 8.28 603 | N |10,40 1,000 6 | 11,02 1,180
6 | 10,14 12.| 8,00 567 | 6 |10,.51 1,030 12 | 10,99 1,170
12 | 10,27 Apr. 6 12 |10.61 1, 060 May 8
Mar. 28 4 7.55 510 Apr, 18 8 | 10.82 < 1,120
6 | 10,31 8 7.32 482 8 |10.74 1,090 4 | 11,05 1,180
N | 10.66 N 7.28- 478 4 |10,61 1, 060 12 | 11,24 1, 240
6 | 11.75 4 7.29 479 [ 12 |10.40 1,000 May 9
12 | 11,90 8 7.35 486 Apr. 19 6 | 11.16 1,220
Mar. 29 12 7.38 490 8 |10.28 975 N | 11,40 1,290
6 | 12,01 Apr. 7 4 |10.16 945 6 | 11.85 1,420
N | 12,47 8 7.34 485 [ 12 9.95 892 12 | 12.25 1,540
6 13.21 4 7.33 484 May 2 May 10
12 | 13,48 12 7.15 462 8 4,61 186 8 | 12,54 1,630
Mar. 30 Apr. 8 4 5.70 300 4 | 12,65 1,660
6 | 13,57 4 .70 12 6.16 351 12 | 12,70 1,680
N |13.70 8 6,28 May 3
N| 5.92 8 6.46 384
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Mustinka River above Wheaton, Minn,
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage K Gage K Gage N Gage
Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge } Hour jheight | Discharge
May 11 May 11 (cont'd.) May 12 May 12 (cont'd. )
4 12.72 1,69 4 11,96 1,460} 6 10.69 1,000 6 8.73 662
8 12,73 1,69 8 11,55 1,340 N 10.00 870 12 8.22 591
N 12.43 1,609 12 11.18 1,220

Supplemental record, - May 4, 10 a.m., 8,30 ft., 606 sec, -ft.; May 11, 7:30 a.m., 12.74 ft.,
;, 590 sec, -It.
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West Branch Mustinka River below Mustinka ditch near Charlesville, Minn.

Location, —Lat. 45°53'30", long. 96°21'40", on line between secs, 18 and 19, T, 128 N., R, 45 W.,
at highway bridge, 40 feet downstream from Mustinka ditch, 1-3/4 miles upstream from mouth, and
6 miles southwest of Charlesville. Datum of gage is 990.00 feet above mean sea level, adjustment
of 1912 (levels by Corps of Engineers).

Gage-height record. ~Graph drawn on basis of twice-daily staff gage readings Mar. 25 to Apr, 6, Apr.
13-19, May 2-10, June 13, 17, and average daily gage heights for all other periods.

Discharge record. —Stage~-discharge relation defined by current-meter measurements. Stage-discharge
relation affected by ice Mar, 15 to Apr. 13, and by shifting control Apr. 17, 18. Gage heights used
to hundredths,

Maxima. —March-May 1950: Discharge, 1,140 second-~ feet at 7:25 a. m. Mar. 28 (gage height, 10.51
feet, backwater from ice).

1943 to February 1950: Daily discharge, 1,500 second-feet Apr, 12, 1947; gage height, 13.57
feet (from floodmark) sometime during Apr..1-5, 1943,

Remarks, —Flow is diverted to Mustinka ditch at stages above 1.6 feet to relieve flood conditions in

‘West Branch Mustinka River Basin. Gage readings furnished by Corps of Engineers.

Mean discharge, in second-feet, 1950

Day | March April May Day | March April May Day | March | April May
1 0 750 173 11 0 85 539 21 .4 340 209
2 0 800 212 12 0 60 384 22 .8 268 192
3 0 800 382) 13 0 80 291 23 2,8 232 178
4 0 400 389) 14 0 199 238 24 8.0 207 160
5 0 280 401) 15 0 532 215 25 48 207 154
] 13 220 T20) 16 0 723 199 26 300 198 150
7 0 220 745 17 0 800 192 27 850 164 140
8 0 200 725 18 0 700 195 28 1,100 170 116
9 0 120 1,060( 19 0 596 206 29 800 168 108
10 0 100 848| 20 0 461 215 30 700 166 99
750 - 87
147 335 320
9,040 | 19,930 | 19,680
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
| Gage Gage Gage Gag: R
Hour | height | Discharge | Hour | height | Discharge | Hour heig%)t { Discharge | Hour | height | Discharge
Mar, 25 Mar, 31 Apr, 15 May 4
6 3.14 6 8.56 4 5.80 8 5.64 103
N 3.41 N 8.71 8 6.21 4 | 5.41 92
[ 4,25 6 9,04 N 6.61 12 | 5.30 86
12 4.56 12 8.96 4 6.92 May 5
Mar, 26 Apr, 1 8 7.17 8 5,45 94
4 4.77 8 8,72 12 7.18 4 5,52 97
8 5.09 4 8.96 Apr. 16 12 | 6,40 145
N 5.76 12 | .07 4 7.12 May 6
4 6.83 Apr, 2 8 7.22 6 | 7.53 213
8 7.60 8 9.11 N 7.61 N | 7.82 233
12 8.24 4 9.13 4 7.96 6 | 7.89 238
Mar, 27 12 8.82 8 8,16 12 7.94 242
4 | 8,13 Apr, 3 12 | 8.16 May 7
8 9,08 8 8.17 Apr, 17 6 7.96 243
N 9,28 4 7.71 8 7.92 N 7.92 240
4 9,57 12 7.26 4 7.64 6 7.61 219
8 9.87 Apr. 4 12 7.37 12 | 7.07 185
12 10.14 8 6,77 Apr. 18 May 8
Mar, 28 N 6.36 8 7.20 193 4 6.88 174
4 10,41 6 6.35 4 7.08 186 8 6,87 173
8 10, 51 12 6.15 12 7.16 191 N 7.31 200
N 10,24 Apr. 13 Apr, 19 4 8,08 252
4 10,04 4 2,13 8 7.07 185 8 8.51 286
8 10,02 8 2,25 4 6.83 171 12 | 8.87 322
12 9,77 N 2,89 12 6.54 153 May 9
Mar. 29 4 3.32 May 2 6 9.19 359
6 9.17 8 3.50 8 3.98 28 N 9,31 374
N 8,91 12 3.33 4 4,00 29 6 9.26 368
6 8,78 Apr. 14 12 4.45 47| 12 9.04 341
12 8.51 4 3.27 May 3 May 10
Mar. 30 8 3.45 6 5.21 82 8 .5 291
6 8.34 N 3.n N 5,66 104 4 7.97 244
N 8.45 4 4,02 6 5.85 114§ 12 7.36 203
[} 8.68 8 4.55 12 5.80 111
12 8.67 12 5.30

Supplemental record. - Apr. 16, 10 p,m,, 8,18 ft.
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Mustinka ditch above West Branch Mustinka River near Charlesville, Minn.

Location. — Lat. 45°53'30", long. 96°21'30", in NEJNE} sec. 19, T. 128 N., R. 45 W., 0.2 mile up-
stream from West Branch Mustinka River, and 6 miles southwest of Charlesville. Datum of gage
is 990.00 feet above mean sea level, adjustment of 1912 (levels by Corps of Engineers).

Gage-height record, —Graph drawn on basis of twice-daily staff gage readings Mar. 26 to Apr. 21,
May 3-12, and average of daily readings for all other periods except Mar. 1-25, when no readings
were obtained,

Discharge record, ~Stage-discharge relation defined by current-meter measurements below 260
second-feet and extended to peak stage. Stage-discharge relation affected by ice Mar. 26 to Apr.
16; affected by shifting control Apr. 17 to June 30. Discharge estimated for period of no gage-
height record.

Maxima. —March-May 1950: Discharge, 440 second-feet 8 a. m. -4 p. m. May 9; gage height, 11.10
feet 6:00-6:20 p. m. Mar, 30 (backwater from ice).

1943 to February 1950: Discharge, 422 second-feet July 10, 1949; gage height, 12.13 feet
Apr. 11, 1947,
Remarks. -~ Flow is diversion of Mustinka River. Gage readings furnished by Corps of Engineers.

Mean discharge, in second-feet, 1950

Day | March | April March | April May Day | March | April Ma.
1 0 130 0 20 220 21 0 160 120
2 0 120 0 11 180 22 0 140 120
3 0 120 0 18 140 23 5 130 110
4 0 120 0 120 130 24 10 130 100
5 0 100 0 190 130 25 15 120 90
6 0 920 0 260 129| 26 20 120 85
7 0 70 0 280 1200 27 80 110 80
8 0 55 0 240 120 28 150 110 75
9 0 40 0 220 13g| 29 140 100 75
10 0 30 0 180 120 30 140 100 70
31 130 - 65
Monthly mean discharge, in second-feet,.....oeeeeevonscsancesss 22,3 121 153
Runoff, in acre-feet....cciverveecaerae 1,370 7,210 9, 400
Runoff, in INChesS vuuuseeivverenconcionsosnacossoonsaanscassnsssnssas - - -
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage i Gage Gage Gag;.»
Hour | height | Discharge | Hour | height | Discharge | Hour heig%at Discharge | Hour | height | Discharge
Mar. 26 Apr, 3 - Apr, 12 May 3
6 7.33 6 8.53 6 3.70 8 6.49 170
N 8.98 N 8,34 N 3.64 4 6.84 190
6 9.94 6 8.46 6 3.65 12 6.78 190
12 10.22 12 8,03 12 3.70 May 4
Mar, 27 Apr, 4 Apr, 13 8 6.60 180
6 10.39 6 6.88 6 3.73 4 6.42 170
N 10. 50 N 6.73 N 4.68 12 6.37 170
6 10.60 6 7.08 6 5.89 May 5
12 10,73 12 6.72 12 6.13 6 6.45 170
Mar, 28 Apr. 5 Apr. 14 N 6.63 180
6 10.88 6 5,20 6 6.11 6 6.72 180
N 11.02 N 5,62 N 6.04 12 7.18 200
6 11.07 6 6,34 6 5.98 May 6
12 10.96 12 5.61 12 6,48 6 7.80 240
Mar, 29 Apr, 6 Apr. 15 N 8.29 280
4 10.62 6 5.05 6 7.05 6 8.64 300
8 10.24 N 5,38 N 7.70 12 8.85 320
N | 10.36 6 6,24 6 8.46 May 7
4 10,62 12 5,95 12 8.69 4 8.93 320
8 | 10,80 Apr. 17 Apr, 16 8 | 8.96 320
12 | 10.78 6 5,44 8 8.50 N 8,88 320
Mar, 30 N 5.46 4 8.98 4 8,72 300
6 10. 60 6 6.06 12 9.28 8 8.43 280
N 10,75 12 5.23 Apr, 17 12 7.86 240
6 11,10 Apr. 8 8 8,88 280 May 8
12 10.98 6 4,58 4 8.64 260 2 7.50 220
Mar, 31 N 4,66 12 8.38 260 4 7.20 200
6 10.46 6 4,78 Apr, 18 6 6.98 200
N | 10.18 12 4.48 8 8.09 240 8 6.81 190
6 10.32 Apr, 9 4 8,10 . 240 10 6.77 190
12 9,98 6 3.98 12 8.14 240 N 6.95 200
Apr, 1 N 3.78 Apr, 19 2 7.48 220
4 9.34 6 3.97 6 8.04 240 4 8,01 260
8 9,14 12 4,15 N 7.93 220 6 8.42 280
N 9.52 Apr. 10 6 7.83 220 8 9,08 320
4 10,04 8 4,24 12 7.43 200 10 9.52 360
8 10,26 4 4,20 Apr. 20 12 9.88 400
12 | 10,37 12 4.16 6 6.99 180 May 9
Apr. 2 Apr, 11 N 7.04 180 4 10,23 420
4 10,39 4 4,09 6 7.06 180 8 10.38 440
8 10,32 8 3.98 12 6.87 170 N 10.39 440
N 10.23 12 3.81 Apr, 21 4 10.33 440
4 9.91 8 6.41 160 8 10,24 420
8 9,563 4 6.24 150 12 10,09 420
12 04 12 6.10 150

Supplemental record. ~ Apr. 16, 10 p,m,, 9,32 ft.
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Mustinka ditch below West Branch Mustinka River near Charlesville, Minn.

Location, ~Lat. 45°53'30", long. 96°21'40", on line between secs. 18 and 19, T. 128 N., R. 45 W., at
highway bridge over West Branch Mustinka River, 40 feet downstream from inlet to Mustinka ditch,
and 6 miles southwest of Charlesville. Datum of gage is 990.00 feet above mean sea level, adjust-
ment of 1912 (levels by Corps of Engineers) .

Gage-height record. —Graph drawn on basis of twice-daily staff gage readings Mar. 25 to Apr. 6, Apr.
13-19, May 2-10, June 13, 17, and average daily gage heights for all other periods.

Dlscharge record. —Stage-discharge relation defined by current-meter measurements. Stage-discharge
relation affected by ice Mar. 15 to Apr. 17, Gage heights used to hundredths.

Maxima. —March-May 1950: Discharge, 374 second-feet 12 m. -4 p.m. May 9; gage height, 10.51 feet
7:25 a.m. Mar. 28 (backwater from ice).

1943 to February 1950: Daily discharge, 580 second-feet Apr. 12, 1947; gage height, 13,57 feet,
during period Apr. 1-5, 1943, from floodmark.

Remarks, ~Flow is diverted to Mustinka ditch at stages above 1.6 feet, to relieve flood conditions in
West Branch Mustinka River Basin, Gage readings furnished by Corps of Engineers.

Mean discharge, in second-feet, 1850

Day | March | April May Day | March | April May Day | March | April May
1 0 90 19 11 0 3.4 155 || 21 0 78 3¢
2 0 75 31 12 0 1.9 96 22 .3 51 24
3 0 60 95 13 0 .4 60 [ 23 .8 38 20
4 0 40 98 14 0 19 40 24 1.8 29 16
5 0 34 102 15 0 140 31 25 2.6 29 14
] 0 28 s 2194 18 [ 200 26 26 30 26 14
7 0 22 229 17 0 220 24 27 80 17 11
8 0 16 223 | 18 0 192 25 28 140 18 7
9 0 11 358 || 19 0 176 28 || 29 130 18 5.8
10 0 7 269 || 20 0 125 31 30 120 17 4.3
31 110 - 2.8
Monthly mean discharge, in second~feet,....cvoueveosvsvssossccossnssons 19.8 60 74.4
Runoff, in acre-feet, . 1,222 3,568 4,578
Runoff, in inches ..... - - -
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage R Gage Ga%;e §
Hour | height | Discharge | Hour | height | Discharge | Hour heig%x schax‘ge Hour | height [ Discharge
Mar. 25 Mar, 31 Apr. Apr, 4
6 | 3.14 6 8.56 4| 5.80 425| 8 5,64 403
N 3.41 N 8.71 8 6.21 484 4 5.41 373
6 4,25 6 9.04 N 6.61 546| 12 5,30 359
12 4.56 12 8.96 4 6,92 596 Apr, 5
Mar. 26 Apr. 1 8 7.17 639 i 5.45 378
4 4,77 8. 2 12 7.18 641 4 5,52 388
8 5.09 4 8.986 Apr. 16 12 6.40 512
N | 5.76 12 9.07 4] 7.12 630 May 6
4 6.83 Apr, 2 8 7.22 648 ] 7.53 703
8 7.60 8 9.11 N 7.61 718} N 7.82 758
12 | 8.24 4 9.13 4| 7.96 785 6 | 7,89 771
Mar, 27 12 8,82 8 8.16 825| 12 |'7.94 781
4| 8.73 Apr. 3 12 | 8.16 825 May 7
8 9,08 8 8.17 Apr. 17 6 7.96 785
N | 9.28 4 7.71 + 8 7.92 N 7.92 Kk
4 9.57 12 7.26 4 7.64 6 7.61 718
8 | 9,87 Apr. 4 12 | 7.37 12 | 7,07 622
12 }10.14 6 6,77 Apr. 18 May 8
Mar. 28 N 6.36 8 7.20 4 6.88 590
4 110,41 4] 6.35 4 7.08 8 6,87 588
8 [10.51 12 6.15 12 7.16 N 7.31 664
N [10.24 Apr. 13 Apr. 19 4 |8.,08 809
4 [10.04 4 . 8 7.07 622 8 8,51 898
8 10,02 8 2,25 4 6.83 581| 12 8.87 979
12 9.77 N 2,89 12 6.54 534 May 9
Mar, 29 4 3.32 May 2 [ 9.19 1, 060
6 9.17 8 3.50 8 3.98 206| N 9.31 1,090
N | 8.91 12 3.33 4 | 4.00 208 6 |9.26 1,080
] 8.78 Apr. 14 12 4.45 258 12 9,04 1,020
12 8,51 4 3.27 134 May 3 May 10
Mar. 30 8 3.45 152 6 | 5,21 3471 8 | 8,57 911
6 . N 3.7 178 N 5.66 406 4 7.97 87
N 8.45 4 4,02 210 ] 5.85 432| 12 7.36 673
6 | 8.68 8 4,55 268f 12 | 5.80 425
12 8,867 12 5. 30 359

Supplemental record. - Apr. 16, 10 p.m., 8.18 ft., 829 sec. -ft,
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Rabbit Creek Basin
Rabbit Creek at Campbell, Minn,

Location, —Lat. 46°05'40", long. 96°24'40", in sec. 1, T. 130 N., R. 46 W., at highway bridge in
Campbell, three-quarters of a mile downstream from an unnamed tributary, and 10 miles upstream
from mouth,

Drainage area. —266 square miles.

Gage-height record, —Graph drawn on basis of once-daily wire-weight gage readings Mar. 31 to Apr. 5,
Apr. 7-11, 13-15, 18-24, 26, May 3, 5-10, and daily gage readings for all other periods except those
of no gage-height record.

Discharge record. ~Stage-discharge relation defined by current-meter measurements. Stage-discharge
relation affected by ice Mar. 22, Mar. 31 to Apr. 5, Apr. 7-11, 13-16. Discharge for periods of
no gage-height record interpolated or computed on basis of adjacent days, weather records, and
records for Mustinka River above Wheaton. Gage heights used to hundredths.

Maxima. — March-May 1950: Discharge, 1,430 second-feet 8 a.m. May 9; gage height, 11.40 ft. 7:15 a. m.
Apr. 1 (backwater from ice}.

1942 to February 1950: Discharge observed, 1,860 second-feet June 4, 1944; gage height, 15.07 ft.
Apr. 2, 1943, from floodmark (backwater from ice).

Remarks. —No regulation. During high stages some flow enters Rabbit Creek Basin from Mustinka

River. Gage readings furnished by Corps of Engineers.

Mean discharge, in second-feet, 1950

Day | March April May Day | March April May Day | March April May
1 0 550 5 11 .2 24 580 21 .4 99 71
2 0 650 20 12 .1 16 462 22 1,1 8 44
3 0 600 51 13 0 11 257 23 3.5 52 58
4 .1 550 45 14 0 20 172 24 4 7.5 25 44
5 1.0 550 42 15 0 20 130 25 15 13 22
6 4.0 460 64: 16 0 160 90 26 35 10 30
7 3.0 380 85 17 0 198 99 27 5 8 41
8 1.5 240 1,0501 18 0 171 1 28 90 12 35
9 .5 120 1,300( 19 0 131 62 29 105 13 24
10 .2 70 780 20 .1 112 67 || 30 150 15 17
31 300 - 8
Monthly mean discharge, in second-feet.. 25.6 181 279
Runoff, in acre«feet.iciieeevenesnosanes 1,570] 10,770 |- 17,170
Runoff, ininches .i.iaviauan.. 0,11 0.76 1,21

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage [ Gage Gage Gagﬁ
Hour | height | Discharge | Hour | height | Discharge | Hour heig%’nt Discharge | Hour | height | Discharge
Mar, 31 Apr. 5 Apr. 11 May 8
8 10,42 8 6.90 6 | 4.84 6 8.04 974
4 10.83 4 7.08 N | 4.54 N 8.30 1, 030
12 11,22 12 7.22 6 4,10 6 8.68 1,110
Apr. 1 Apr. 7 12 3.85 12 9,32 1, 260
8 | 11.39 8 6,20 May 5 May 9
4 11.15 4 5,86 6 5.10 377 4 9.80 1, 360
12 10.80 12 5.58 N | 5,32 413 8 10,10 1,430
Apr. 2 Apr, 8 6 5.65 471 N 9,91 1, 390
8 10. 40 8 5,33 12 5.94 528 4 9.50 1, 300
4 9.95 4 5.00 May 6 8 8.94 1,170
12 9.47" 12 4,66 6 6,24 588 12 8.40 1,050
Apr. 3 Apr. 9 N | 6.52 645 May 10
6 9,05 6 4,48 . 6 6.77 698 6 7.50 855
N 8.42 N 4.39 12 | 7.07 761 N 6,96 738
6 8.25 6 4,42 May 7 6 6.70 683
12 8.12 12 4.48 6 7.29 809 12 6.50 641
Apr. 4 Apr. 10 N |{ 7.53 862
8 7.96 8 4,67 6 7.75 910
T4 7.70 4 4.85 12 | 7.87 936
12 7.35 12 4.91

Supplemental record. - Apr. 1, 7:15 a,m,, 11,40 ft.
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Wild Rice River Basin

Wild Rice River near Mantador, N. Dak.

187

Location. —Lat. 46°10'20", long. 97°00'35", on S} of east line of sec. 12, T. 131 N., R. 51 W.,
1} miles west of Mantador. Datum of gage is 997,78 feet above mean sea level (Corps of Engineers
bench mark).
Drainage area. ~1, 340 square miles. )
Gage-height record. —Graph drawn through once or twice-daily wire-weight gage readings Mar. 24 to
June.30.
Dischar‘ge record. —Stage-discharge relation defined by'current-meter measurements. Affected by
ice Mar. 1 to Apr. 14. Shifting-control method used May 30 to June 24. Discharge for period of
no gage-height record, Mar. 1-23 computed on basis of weather records and one observation of no
flow.
Maxima. —March-June 1950: Discharge, 485 second-feet at 2 p.m, Apr. 14; gage height observed,

8.75 feet at 6:30 p.m. Mar. 29 (affected by ice).

1944 to February 1950: Discharge, 938 second-feet Mar. 20, 1945 (gage height, 9.57 feet).
Remarks, —No diversions. Some regulation by lakes in Migratory Waterfowl Refuges.

Mean discharge, in second-feet, 1950

Day March April May June Day March April May June
1 [ 230 128 96 16 1] 379 301 16
2 0 240 127 %6 17 0 366 283 13
3 0 240 145 64 18 4 337 276 12
4 0 240 153 56 19 0 292 283 11
5 4 360 164 50 20 ¢ 255 289 10
6 0 340 207 43 21 0 220 307 9.6
7 [ 329 240 38 22 Q 188 314 9.2
8 0 270 264 37 23 10 164 306 8.4
9 0 220 315 32 24 80 158 292 7.0
10 0 200 355 29 25 100 158 272 6.3
11 1] 180 372 26 26 120 158 247 5.7
12 0 180 361 24 27 140 156 207 5.1
13 [} 270 354 22 28 140 149 172 4.2
14 o 430 348 20 29 170 143 151 3.0
15 1] 398 329 18 30 180 135 130 2.3
31 180 - 112 -
Monthly mean discharge, in second-feet. . 36.1 244 252 25,1
Runoff, in acre-feet. 2, 220 14,510 15,480 1, 50
Runoff, in inches . ... cieerenenenennennns 0.03 0.20 6.22 0.02

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Hour

Hour

Gage .
height | Discharge | Hour

Gage
height | Discharge

- -
NOR® N ®

— —_ -
Zoh NOM® NOS®

NOW® o

-

Gage i Gage
height | Discharge | Hour | height | Discharge
Mar. 28 Apr. 6
6.65 110 8 6.97 300
6.79 120 4 7.60 370
8.52 170 8 7.70 380
8.44 170 12 7.50 360
Mar. 29 Apr. 7
8.24 160 8 6.86 290
8.75 190 4 7.34 340
8.48 170 8 7.45 350
Mar. 30 12 7.08 300
7.98 160 Apr. 8
8.26 210 8 6.72 260
7.96 200 4 6.84 260
Mar. 31 12 6.75 240
7.42 160 Apr. 9
7.69 180 N 6,42 210
7.78 190 12 6.41 210
7.50 170 Apr. 10
Apr. 1 N 6.39 200
6.71 200 12 6.18 190
7.71 260 Apr. 11
7.79 270 N 6.00 170
7.59 260 12 6.09 170
Apr. 2 Apr. 12
7.17 230 N |6.50 180
7.34 240 12 7.20 210
7.46 250 Apr. 13
7.30 240 N 7.88 260
Apr. 3 12 8,38 350
6.96 220 Apr. 14
7.60 260 8 8.46 420
7.80 270 2 8.34 485
7.53 250 12 7.68 413
Apr. 4 - Apr. 15
7.08 220 8 7.51 396
6.99 220 4 7.50 395
7.07 220 12 7.46 391
7.58 260 Apr. 16
7.77 280 4 7.37 382
7.60 270 8 7.28 373
Apr. 5 12 | 7.28 373
6.99 260 Apr. 17
7.61 310 4 7.29 374
7.92 350 8 7.16 3561
7.49 330 12 7.03 350

'~ -
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12
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May 2

4.09 125

4.20 132
May 3

4,38 143

4.48 149

4.53 152
May 4

4.56 154

4.53 152
May 5

4.4 149

4.58 156

4.86 175

5.08 191
May 6

5.30 206

5.55 224
May 7

5,79 243

5.88 250
May 8

5.99 259

6.36 289
May 9

6.68 318

6.88 336
May 10

7.09 355

7.30 375
May 11

7.28 373

7.20 365
May 12

7.16 361

7.12 358
May 13 .

7.08 354

7.05 352
May 14

7.02 349

6.94 342
May 15

6.81 330

6.64 315
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Wild Rice River near Abercrombie, N. Dak.

Location. —Lat. 46°28'35", long. 96°47'15", in NE{SW4 sec. 25, T. 135 N., R. 49 W., 160 feet up-
stream from rubble masonry dam which serves as conirol, 3% miles northwest of Abercrombie,
and 8 miles downstream from Antelope Creek. Datum of gage is 907. 94 feet above mean sea level,
datum of 1929.

Drainage area.—2, 170 square miles.

Gage-height record. —Graph based on once or twice daily staff gage readings and floodmarks Mar. 24
to June 15, except no readings on Mar. 28, Apr. 8, 9, 11-13, 25, May 26-31. Daily staff gage
readings Mar. 6, 9, 13-23, June 16-30.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Affected by
ice Mar, 1 to Apr. 20. Shifting-control method used May 14-25. Discharge for periods of no
gage-height record computed on basis of weather records, one observation of no flow, and records
for station near Mantador.

Maxima. — March-June 1950: Discharge, 2,300 second-feet at 12 p.m. Apr. 3 (gage height, 16.28 feet,
from floodmark) .

1932 to February 1950: Discharge, 5,500 second-feet Apr. 2, 1943 (gage height, 21.02 feet,
from floodmark) .
Remarks. —No diversions. Some regulation by lakes in Migratory Waterfowl Refuges.

Mean discharge, in second-feet, 1950

Day | March April May June Day | March April | May June

1 0 1,330 176 212 16 2 800 383 42

2 0 1,810 199 161 17 2 880 378 . 38

3 0 2, 150 280 151 18 2 820 365 24

4 0 2,190 294 126 19 2 740 360 24

5 0 2,000 385 114 20 2 670 424 22

6 2 1,810 786 103 21 2 564 451 22

7 10 1,550 1,040 89 22 2 414 438 20

8 10 1,100 1,220 g2 | 23 5 338 442 16

9 8 800 1,590 67 || 24 14 290 502 14

10 6 550 1,810 56 25 54 250 438 13

11 4 400 1,600 51 26 500 223 400 12

12 3 400 1,140 64 27 910 202 360 10
13 2 450 766 60 28 950 192 330 9.2
14 2 490° 600 58 29 910 185 300 8.6
15 2 610 440 50 || 30 940 180 270 7.7

31 1,130 - 240) -

Monthly mean discharge, in second-feet.... P 177 813 594 57.6
Runoff, in acre-feet....oueeeunnecneans .. 10,860 | - 48,370 36, 510 3,420
Runoff, ininches ...uuiiieeiiiiieiiiiineiiieieaanas 0.09 0.42 0.32 0.03

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Gage Gage
Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour |height | Discharge
March 24 April 4 April 19 May 2
8 1.81 11 8 15,95 2, 200 8 5.22 750 8 2.57 177
4 1.93 14 4 15.74 2,160 4} 4.98 730 4 2,67 212
12 2.19 20 12 15.42 2,100 12 4.73 700 12 2.75 242
March 25 April 5 April 20 May 3
8 2.39 25 8 15.10 2,030 8 4.47 6801 N 2.86 2817
4 2.73 38 4 14.80 1, 960 4 | 4,23 660f 12 2,90 303
12 3.91 180 12 14.49 1, 900 12 3.99 636 May 4
March 26 April 6 April 21 N 2,89 299
8 5.17 440 8 14,17 1,830 N | 8.59 571| 12 2,83 274
4 6.60 620 4 13.89 1,780 12 3.30 480 May 5
12 8.14 730 12 13.77 1, 700 April 22 8 2.82 270
March 27 April 7 N 3.13 406 4 3.19 433
8 10, 50 910 8 13.58 1,600 12 3.04 365] 12 3.96 632
4 11.58 960 4 |13.38 1, 500 April 23 May 6
12 11.70 970 12 13,15 1, 400 N | 2.98 338 8 4.71 736
March 29 April 10 12 2,92 312 4 5.38 841
8 11.19 920 3p 7.59 520 April 24 12 5.95 932
4 11.02 900 |4:45 7.49 480 N 2.87 291 May 7
12 10.91 890 April 14 12 2,81 266 8 6.45 1,010
March 30 5p 4.7 530 April 26 4 6.87 1,080
8 10.91 900 16:20 4,83 550 N | 2.70 223| 12 7.21 1, 140
4 11.19 960 12 4.80 560 12 2.66 209 May 8
12 11.53 1,030 April 15 April 27 8 7.51 1,190
March 31 8 4.75 570 N 2.6 201 4 7.75 1, 230
8 11.90 1,100 4 4.98 630 12 2.63 198] 12 8.54 1,370
4 12.29 1,160 12 5,34 690 April 28 May 9
12 12.57 1,210 April 16 N 2.61 191 8 9.48 1, 540
April 1 8 5.81 770 12 2,60 187 4 10.11 1,660
8 12,79 1,260 4 6.25 850 April 29 12 10.57 1,760
4 12.67 1,350 12 6.40 880 N 2.5 184 May 10
12 13.51 1, 550 April 17 12 2,59 184 8 10.87 1,820
April 2 8 6.34 880 April 30 4 10.90 1,830
8 14.40 1,750 4 6,32 880 N 2,58 180 12 10,67 1.780
4 15.09 1, 900 12 6.18 - 870 12 2.57 177 May 11
12 15.50 2,000 April 18 May 1 8 10.17 1,680
April 3 8 5,91 . 830 N | 2.57 1771 4 9.49 1, 540
8 15.69 2,100 4 5.78 820 12 2,56 174 12 8.71 1, 400
4 15,96 2,200 12 5.50 780
12 16.28 2, 300
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Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Ga, Gage
Hour | height | Discharge | Hour height Discharge | Hour heiéﬁt Discharge | Hour heiéht Discharge
May 12 May 13 May 14 May 15
8 7.82 1,240 8 5.10 796 8 3.97 624 8 3.42
4 6.64 1,040 4 4.58 717 4 3.76 584 4 3.35 415
12 5.75 900 12 4,23 667 12 3.58 517 12 3.30 388




190

1950 FLOODS IN RED~WINNIPEG RIVER BASINS

.Sheyenne River Basin

Sheyenne River near Harvey, N. Dak.

Location. —Lat. 47947'25", long. 99°53'25", in SE¥W}sec. 21, T. 150 N., R. 72 W., 300 feet north
of Harvey Water Works and 2} miles northeast of Harvey.

Drainage area. —585 square miles.

_T_%___.

Gagt-height record.

=Graph based on once or twicé-daily staff-gage readings.

Discharge record, —Stage-discharge relation defined by current-meter measurements. Affected by
ice Mar, 7 to Apr. 17.
Maxima, —March-June 1950: Discharge observed, 1,430 second-feet 9 a, m. Apr. 18; gage height
observed, 6.95 feet 8:30 a. m, Apr. 17 (affected by ice).

6.45 feet) .
Remarks. —Small diversions for local farm and power use.

Mean discharge, in second-feet, 1950

1945 to February 1950: Discharge observed, 1,220 second-feet Apr. 18, 1948 (gage height,

Day | April May June Day | April May June Day { April May June
1 10 151 61 11 150 284 17 21 506 177 14
2 25 144 56 12 110 328 73 22 419 148 17
3 50 134 50 13 80 550 7 23 358 133 12
4 55 140 42 I 14 5 617 59 24 204 123 8.7
5 95 144 36 15 220 461 48 25 237 113 17
8 170 119 27 16 750 348 36 26 188 105 21
7 250 143 18 17 1, 200 272 28 27 203 93 17
8 340 176 39 || 18 1, 360 224 22 | 28 183 81 16
9 250 184 30 19 984 200 17 29 164 72 15

10 150 236 20 20 693 190 12 30 156 68 14
31 - 65 -
Monthly mean discharge, in second=-feet.......co0cveeaes .- 324 201 30.7
Runoff, in acre~feet.....eceuuu. 19, 290| 12, 340 1,820
RUNOff, in iNChes .uuiereseruenonoronoronatsaocssasesnsnsanenen 0.62 40 0.06
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage .| Gage Gage K Ggagﬁ K
Hour | height | Discharge | Hour |height | Discharge { Hour heig%lt Discharge | Hour | height | Discharge
Apr. 14 Apr. 22 May 3 May 14
8 3.88 55 8 5.48 441 N 4.40 133 N 83 635
2 4,03 70 4 5.40 405 6 4.38 130 12 5.67 538
[ 4.28 95 12 5.33 377 12 4.42 136 May 15
12 4,43 110 Apr. 23 May 4 N 5.50 450
Apr. 15 8 5.32 373 N 4.45 140| 12 5.40 405
8 4.64 140 4 5.25 348 | 12 4.49 146 May 16
2 5.00 200 12 5.20 330 May 5 N 5.23 340
4 5.28 260 Apr. 24 N 4.50 ~ 148 12 5.13 307
12 6.05 450 N 5.08 291 | 12 4.42 136 May 17
Apr. 16 12 5.00 265 May 6 N 5.02 271
6 6.64 1,000 Apr. 25 N 4.2 117] 12 4.92 241

10 6.83 1,300 N 4.90 235 6 4.20 107 May 18
1 6.00 600 12 4.82 213 | 12 4.27 115 N | 4.86 224
5 5.88 500 Apr. 26 May 7 12 | 4.80 207

5:30( 6.32 900 8 4.72 188 N 4.47 144 May 19
8 6.07 600 4 4.68 179 | 12 4.62 168 N | 4.77 200

12 6.18 700 12 4,70 183 May 8 12 4,74 193

Apr, 17 Apr. 27 N 4.6 174 May 20
6 6.79 1,100 8 4.83 215 | 12 4.72 188 N | 4.73 190

8:30| 6.95 1,400 4 4.79 205 May 92 12 4.72 188

10 6.68 1,200 12 '4.74 193 N 4.68 179 May 21
4 6.63 1,300 Apr, 28 12 4.72 188 N | 4.68 179

12 6.61 1,400 N 4.70 183 May 10 12 4.58 161

Apr. 18 12 4.64 172 N 4.91 238 May 22
N 6.60 1,400 Apr. 29 12 5.05 281 N | 4.50 148
12 6.46 1,210 N 4.59, 162 May 11 12 | 4.42 136
Apr. 19 12 4,56 158 N 5.0 281 May 23
N 6.26 982 Apr. 30 12 5.09 204 N 4.40 133
12 6.01 €3 N 4.55 156 May 12 12 | 4.37 129
Apr. 20 12 4.54 154 N 5.17 320 May 24
8 5.93 N May 1 [ 5.22 337 N | 4.33 123
4 5.91 6o i T 4.52 151 | 12 5.40 405| 12 | 4,29 118
12 5.80 6l | . 4.50 148 May 13 May 25
Apr. 21 i May o N 5,72 567| N | 4.25 113
8 5.63 516 N4 dE 14,112 5.87 660 | 12 4.22 109
4 5,54 470 12 | 4.45 40
12 5.49 446 i J
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Location, -~ Lat. 47°57'20", long. 99°07'30", in NEisec. 5, T. 150 N., R. 66 W., at recreation-pond

dam, 1 mile north of Sheyenne.

of 1912.

Drainage area.—1, 830 square miles (revised).

Gage-height record. —Staff gage read once daily. Graph drawn Apr. 1 to June 1.

May 2.

No

Datum of gage is 1,408.65 feet above mean sea level, adjustment

reading made on

Discharge record. —Stage-discharge relation defined by current-meter measurements below 2, 300

second-feet and extended to peak stage on basis of former curves.

Maxima, ~ April-June 1950: Discharge, 3, 940 second-feet 3:30 a.m. Apr. 18 (gage height, 8.31 feet).
1929-33, 1939 to March 1950: Discharge, 3,840 second-feet Apr. 18, 19, 1948 (gage height,

8.51 feet) .

Remarks. —No regulation or diversion of importance.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 43 326 124 11 1,550 1,100 70 21 1,800 985 49
2 55 320 1204 12 1,600 1,260 49 | 22 1, 540 484 43
3 260 311 63 13 1,650 1,180 49 | 23 1, 390 404 49
4 360 294 124 14 1,650 988 494 24 1, 040 344 40
5 1,000 293 124(f 15 1,700 826 91 25 704 308 110
6 1, 400| 310 70| 16 1,850 776 |- 91| 26 506 287 30
7 1,700 326 49| 17 2, 300 830 82 27 441 269 25
8 1, 700) 408 25 18 3,290 830 82 28 37§ 223 30
9 1, 700 891 30| 19 2,310 1,270 30 29 350 217 18
10 1,600 1,030 27| 20 2,040( 1,460 56 30 343 32 27
1,275 609 60.9
75,870 37, 460 3,620
0.78 0.38 0.04
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage Gage Gage Gaﬁs
Hour | height | Discharge | Hour | height | Discharge | Hour heig%:t I Discharge | Hour | height | Discharge
Apr. 16 Apr, 24 May 6 May 16
8 7.45 1,850, 6 | 5.18 1,110 N | 4.40 311 N | 4.78 762
4 7.52 1,9000 N 5.03 1,020 12 4,40 311 12 4.80 800
12 7.56 1,900 12 | 4.87 877 May 7 May 17
Apr. 17 Apr. 25 N [ 4.42 325 N | 4.83 833
6 7.61 1,950 N | 4.74 686 12 | 4.45 345 12 | 4.85 855
N 7,74 2,000 12 | 4.87 569 May 8 May 18
6 7.79 2, 350 Apr. 26 N | 4.50 379 N | 4.80 800
12 8.18 3,700 N | 4.62 501 12| 4.64 528 12 | 4.86 866
Apr, 18 12 | 4,58 455 May 9 May 19
3:30 8.31 3, 940 Apr. 27 N | 4.97 973 6 | 5.11 1,070
8 8.24 3,810, N | 4.57 446 12 | 5.15 1,090 N |5.48 1,270
N 7.94 3,320 12 | 4.54 417 May 10 6 |.5.88 1,520
4 7.68 2, 970] Apr. 28 6| 5.12 1,090 12 | 6.00 1,600
8 7.38 2,630 N | 4.49 372 N | 5.00 1, 040 May 20
12 7.25 2,500 12 4,46 352 6 4.90 964 N 5.82 1,480
Apr. 19 q Apr, 29 12 | 4.91 919 12 | 5.48 1, 270
8 7.08 2,330 N | 4.46 352 May 11 _May 21
4 6.98 2,260 12 | 4.45 345 N | 5.19 1,120 N | 5.05 1,030
12 6,87 2, 180 Apr, 30 12| 5.46 1,260 12 | 4.70 610
Apr, 20 N | 4.45 345 May 12 May 22
8 6.72 2,070 12 4,44 338 N 5,49 1,280 N 4.58 455
4 6.63 2, 010 May 1 12 | 5.42 1,240 12 | 4.54 417
12 6.52 1,930 N | 4.42 325 May 13 May 23
Apr. 21 12 | 4.41 318 N | 5.31 1,180 N | 4.51 417
N 6.34 1, 820 . May 3 121 5.17 1,140 12 | 4.47 365
12 6.09 1,650 N | 4.40 311 May 14 May 24
Apr. 22 12 1 4,40 311 N | 4.98 982 N | 4.42 345
N 5.89 1, 520 May 4 12 | 4.87 877 12 | 4.39 318
12 5.77 1,450 N | 4.37 293 May 15 May 25
Apr. 23 12 | 4.35 281 N | 4.82 822 N | 4.37 318
6 5,73 1, 420 May 5 12 | 4.79 781 12 | 4.34 281
N 5.71 1,410 N | 4.37 293
6 5.67 1,390 12 4,39 305
12 5.45 1, 260,
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Sheyenne River near Warwick, N. Dak.

Location. ~Lat. 47°48'20", long. 98°42'57", on Si of line'between sec. 15 and 16, T. 150 N., R. 63 W.,
at bridge on county road a quarter of a mile west and 3. 3 miles south of Warwick.

Drainage area. —2, 100 square miles.

Gage-height record. —Water-stage recorder graph.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 3, 300 second-
feet and extended to peak stage. Affected by ice Apr. ! to 4 p.m. Apr. 17.

Maximum, —April-June 1950: Discharge, 3,800 second-feet 9 p, m. Apr. 17 (gage height, 7.45 feet).
Continuous low flow November 1949 to March 1950.

Remarks. —No diversions. Minor regulation.

Mean discharge, in second-feet, 1950

April May June Day | April May June [l Day | April May June

Day
1 85 474 200 {| 11 1,700 1,140 107 || 21 2,620{ 1,470 83
2 80 466 179 || 12 1,750 1, 370 96 | 22 2,420( 1,600 68
3 80 421 160 | 13 1,650 1, 580 98 23 2,240 1,280 59
4 100 394 145 || 14 1,500 1,640 90 || 24 1,980 840 59
5 140 458 136 || 15 1,550 1, 550 83 | 25 1, 540 618 72
[ 260 507 129 18 1,850 1, 320 77 | 26 1,090 494 70
7 620 570 116 |[ 17 2,890 1,120 72 {27 864 400 79
8 1, 200 627 112 18 3,450 1, 090 83 | 28 690 324 74
9 1,450 724 101 || 19 3,310 1,130 88 | 29 580 268 61
10 1,550 908 129 || 20 2,880 1, 240 88 || 30 505 233 50
31 - 217 -
Monthly mean discharge, in second=feet,....cceeveecsssesonssscnsenncs 1,427 854 98.8
Runoff, in acre=feel..uessseesssseesscsscssonsascsoosesns 84, 940( 52,510 5, 880
Runoff, in INCHES +uuueeesoaesnesonoossorsosesossnsssansensosossnsase 0.76 0.47 0.05
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage age R Gage Gage
Hour height Discharge | Hour height Discharge | Hour heig%n ] Discharge | Hour heigghtl Discharge
Apr. 1 Apr, 14 Apr. 29 May 15
N | 2.63 85| N |6.00 1,500 N | 3.85 578| N |5.52 1,560
12 | 2.62 85| 12 |5.94 1,500 | 12 | 3.77 537 12 |5.34 1,440
Apr. 2 Apr. 15 Apr. 30 May 16
N | 2.59 75| N |s6.01 1,500 N | 3.70 501 N |5.14 1,320
12 | 2.60 80| 6 |6.17 1,600 | 12 | 3.86 481] 12 [4.92 1,190
Apr. 3 12 8.30 1,700 May 1 May 17
N | 2.61 80 Apr. 16 N | 3.64 471 ~ |4.80 1,110
12 | 2.65 90| 8 |6.43 1,800 | 12 | 3.64 471 12 |4.76 1,090
Apr. 4 4 6.64 1, 900 May 2 May 18
N | 2.68 100 12 |6.94 2,100 N | 3.63 466| N [4.76 1,090
12 | 2,81 120 Apr. 17 12 | 3.62 461 10 |4.76 1,090
Apr. 5 8 [17.31 2, 600 May 3 12 |4.80 1,110
6 | 2.84 120 4 |7.40 2, 970 N | 3.54 422 May 19
N | 2.86 130 9 [7.45 3,800 | 12 | 3.45 378 N [4.83 1,130
6 | 2.97 160| 12 |[7.44 3,760 May 4 12 |4.87 1,160
12 | 3.05 180 Apr. 18 N | 3.46 383 May 20
Apr. 6 8 |[7.38 3,530 | 12 | 3.56 431 N [4.99 1,230
N | 3.16 210 4 |7.30 3, 260 May 5 12 ]5.16 1,330
6 | 3.47 3401 12 (7.33 3,360 N | 3.59 446 May 21
12 | 3.64 420 Apr. 19 6 | 3.87 486 N |5.40 1,480
Apr. 7 8 |[7.35 3,430 | 12 | 3.68 491 12 |s5.59 1,600
6 | 3.80 500 4 |7.30 3,260 May 6 May 22
N | 4.00 600 12 [7.25 3,120 N | 3.71 506| 8 |5.63 1,630
6 | 4.24 720 Apr. 20 12 | 3.75 ., 526/ 4 |5.59 1,600
12 | 4.57 900 N f7.12 2,850 May 7 12 |5.47 1, 530
Apr. 8 12 |7.02 2,720 N | 3.82 562 May 23
6 | 4.93 1,100 Apr. 21 6 | 3.90 604 N |5.08 1, 280
N | 5.10 1,200 N |[6.93 2,620 | 12 [ 3.92 615 12 |4.62 1,010
12 | 5.37 1,350 12 [6.84 2, 520 May 8 May 24
Apr. 9 Apr. 22 N | 3.92 615 N |4.30 822
6 | 5.52 1,450 N ]6.72 2,410 | 12 | 4.01 662| 12 |4.09 706
N | 5.58 1,450 12 |6.64 2, 340 May 9 May 25
6 | 5.62 1, 450 Apr. 23 N | 4.11 L7168 N |3.91 609
12 | 5.71 1,500 N |s6.51 2,240 | 12 | 4.26 800 12 |3,79 547
Apr. 10 12 [6.35 2,120 May 10 May 26
6 | 5.83 1,550 Apr. 24 N | 4.43 896! N |3.68 491
N | 5.90 1,550 | N |6.19 2,010 | 12 | 4.67 1,040| 12 | 3.59 446
6 | 5.91 1,800 12 |5.89 1,800 May 11 May 27
12 | 6.02 1, 600 Apr, 25 N | 4.82 1,130 N [3.50 402
Apr. 11 N [s.51 1,550 | 12 | 5.01 1,240( 12 | 3,39 349
6 | 6.16 1,700| 12 |5.04 1,260 May 12 May 28
N | 6.16 1,700 Apr. 26 N | 5.23 1,370 N |3.34 326
6 | 6.20 1,700| 6 |4.86 1,150 | 12 | 5.42 1,4901 12 | 3,27 295
12 | 6.29 1,700| N |4.73 1,070 May 13 May 29
Apr, 12 6 [4.64 1,020 N | 5.57 1,590f N |3.21 268
6 | 6.35 ° 1,750| 12 |4.55 066 | 12 | 5.65 1,640 12 [3.15 244
N | 6.34 1,750 Apr, 27 May 14 May 30
12 | 6.27 1,700 | N |4.37 862 6 | 5.66 1,650 N |3.12 232
Apr. 13 12 |4.20 766 | 10 [ 5.66 1,650 12 |3.10 224
N |6.18 1, 650 Apr. 28 N | 5.65 1, 640 May 31
12 1 6.13 1,600 N |4.05 684 | 12| 5.83 1,6301 N | 3,08 217
12 [3.94 625 12 |3.06 210
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Sheyenne River near Cooperstown, N. Dak.

Location. ~Lat. 47°26", long. 98°02', in NEJSE}sec. 27, T. 146 N., R. 58 W., at county bridge 5
miles east of Cooperstown. Datum of gage is 1, 274. 57 feet above mean sea level, datum of 1929
(Corps of Engineers bench mark) .

Drainage area. —2, 840 square miles (excludes closed Devils Lake Basin).

Gage-height record. —Graph based on twice-daily wire-weight gage readings.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Affected by
ice Apr. 1-16, Gage heights used to hundredths.

Maxima. — April-June 1950: Discharge, 7,830 second-feet about 4 a. m. Apr. 17 (gage height, 18.69
feet, from floodmark).

1945 to March 1950: Discharge, 5,600 second-feet Apr. 23, 1948 (gage height, 18.10 feet, from
floodmark) .
Remarks. ~Minor regulation and diversion above station.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June |iDay | April'| May June
1 120 1,700 817 | 11 700 3,230 203 | 21 4,870 1,960 148
2 110 1,550 641 || 12 720 2,810 193 || 22 4, 460 1,790 144
3 170 1,39 518 13 740 2,440 186 || 23 3,930 1,700 143
4 260! 1,300 451 || 14 840 2,190 181 24 3,480 1,620 145
5 360 1,530 399 || 15 1,100| 2,000 214 25 3,200 1, 560 284
6 520 1,740 353 || 16 4,100 1,930 329 26 2, 800 1, 580 271
7 700f 1,980 302 || 17 7,410{ 1,960 276 || 27 2,480 1,640 219
8 640 2,470 263 || 18 6,590 2,010 197 || 28 2,250 1,630 188
9 640 3,190 237 || 19 5,620 2,240 174 || 29 2,080 1,490 171
10 680 3,390 218 || 20 5,330 2,200 157 30 1, 880 1, 270 157,
- 31 - 1, 040 -
Monthly mean discharge, in second=feet......euveeeesosscassnasssenes| 2,203 1,953 272
Runoff, in acre-feet. 136,420 | 120,100 16,220
Runoff, in inches ... 0.90 0.79 0.11

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Ga%‘e Ga%,e
Hour | height | Discharge | Hour | height | Discharge | Hour | height [ Discharge | Hour | height | Discharge
Apr. 16 “Apr. 30 May 11 May 27
N 17.82 3,300 | N 14.89 1,880 N |16,87 3,230 N | 13,92 1,640
12 18.56 7,700 y 1 May 12 12 | 13,98 1,650
Apr, 17 N 14, 32 1,700 N [16.54 | 2,810 May 28
4 18.69 7,830 Ma; May 13 N | 13.94 1,640
N 18,52 7,220 | N 13,69 1, 550 N j1l6.11 2,440 12 | 13,74 1, 590
6 18,54 7,290 May May 14 May 29
12 18,48 7,080 | N 13,07 1, 390 N |15.66 2,190 N | 13,46 1,490
Apr, 18 12 12,77 1,310 May 15 May 30
N 18,32 6, 540 May 4 N 15.20 2, 000 N 12.68 1,270
6 18.28 6,400 6 12,61 1,310 12 14,99 1, 940 May 31
12 18.19 6,110 | N 12,59 1, 300 May 16 11,57 1, 040
Apr. 19 6 12,59 1, 300 8a |14,92 1,920 June 1
6 18,07 5,730 {12 12,63 1,310 12 114,98 1,930 N | 10.19 817
N 17,99 5,490 May 5 May 17 12 9.45 714
12 17.98 5,460 | 6 12,77 1, 380 N |15.06 1, 960 June 2
Apr, 20 N 13.09 1, 520 12 |15.21 2,010 N 8.87 639
N 17.94 5, 350 6 13.67 1, 680 May 18 12 8,37 572
12 17.87 5,150 j12 14,07 1,750 9p |15.21 2,010 June 3
Apr. 21 May 6 12 j15.27 2,100 N 8.01 518
N 17.76 4,860 | 6 14,33 1,740 May 19 12 7.76 483
12 17.65 4,600 | N 14,31 1,740 N [15.76 2, 300 June
Apr., 22 12 14,26 1,720 6 |15.86 2,290 N .5 451
N 17.62 4,530 May 7 12 |15.84 2,280 June 5
12 17.46 4,190 | 8 14,33 1, 780 0 . 399
Apr. 23 N 14,63 1,990 N |15.68 2,200 June 6
N 17.32 3,930 | 6 15.26 2,170 12 15,45 2,060 N 6,86 353
pr. 24 12 15,69 2,320 May 21 12 6.71 328
N 17.05 3,480 May 8 N |[15.19% 1,960 June 7
Apr. 25 6 15.95 2, 390 22 N 6.55 300
N 16.85 3,200 | N 16,06 2,410 N 14.64 1,790 12 6.43 279
Apr. 2 6 16.17 2, 540 y June 8
N 16.53 2,800 |12 16.38 2,740 N 14,16 1,700 N 6.31 260
Apr. 27 May 2 12 6.26 252
N 16.17 2,480 | N 16,84 3,270 N |[13.88 1,620
Apr, 28 6 16.98 3,380 N 6,16 237
N 15.78 2,250 |12 17.04 3,470 N 13,64 1, 560 June 10
Apr. 29 May 10 26 6.02
N 15,41 2,080 | N 17.00 3,410 N |[13.69 1,580
12 16.91 3, 280
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Liake Ashtabula Reservoir at Baldhill Dam, N. Dak.

Location. —Lat. 47°02'00", long. 88°05'00", in NWisec. 18, T. 141 N., R. 58 W., at Baldhill Dam
on Sheyenne River, 8 miles northwest of Valley City. Datum of gage is mean sea level, datum of

1929,

Drainage area.—3, 960 square miles (excludes closed Devils Lake Basin).
Gage-height record. —Water-stage recorder graph.
Maximum. —March-June 1950: Contents, 91,600 acre-feet 8 p. m. May 14 (elevation 1, 269. 46 feet).
Remarks. —Reservoir is formed by earth-fill dam 1, 650 feet long; storage began in July 1949; dam
completed September 1849. Usable capacity is 69, 500 acre-feet between invert of outlet conduit,

elevation 1, 238. 0 feet, and normal pool level, elevation 1, 266. 0 feet.
1,238.0 feet is 1,200 acre-feet.

Dead storage below elevation
Maximum pool is elevation 1, 273.2 feet; capacity 116, 500 acre-

feet. Low flows are controlled by 2 sluice gates'3 feet in diameter. The spillway crest is at

elevation 1, 252. 0 feet and is 120 feet long surmounted by 3 Tainter gates, each 40 feet long and

15 feet high. The reservoir is operated for flood control and improvement of low-water flow.

Records given herein represent total contents.
Gage-height record and capacity curve furnished by Corps of Engineers.

Elevation*, in feet, and contents, in acre-feet, at 12 p.m. of indicated day, 1950

March April May June
Day Elevation | Contents Elevation Contents Elevation| Contents | Elevation | Contents
1 39,20 1, 900 44,70 6,100 66.68 74, 600 63,75 58, 600
2 39,20 1,900 45,52 7,100 66, 55 73, 900 62,98 54, 800
3 39.20 1,900 46,27 8,100 66,12 71, 400 61,98 50, 200
4 39,25 2,000 47,10 9, 200 65,88 70, 000 61.00 46,000
5 39,36 2, 000 48,20 10, 900 65.92 70, 300 60,04 42,200
6 39,87 2, 300 50,10 14, 200 65, 90 70,100 58.92 37, 900
7 39,90 2, 300 52,52 19,100 66.00 70, 700 58,00 34,600
8 39.89 2, 300 53,84 22,200 66.50 73,600 56,82 30,700
9 39.86 2, 300 54,14 23,000 67.20 7,700 55,77 27,500
10 39,84 2, 300 54, 20 23,100 6%7.93 82,100 54, 54 24,100
11 39.80 2, 300 54,18 23,100 68.58 86,100 53.66 21,800
12 39,77 2, 300 54,17 23,100 69,02 88, 800 53.16 20, 600
13 39,75 2, 200 54,22 23, 200 69,25 90, 300 52. 82 19,800
14 39,70 2, 200 54, 38 23, 600 69. 37 91, 000 52, 59 19, 300
15 39.70 2, 200 54,73 24,600 69.26 90, 300 52, 52 19,100
16 39,69 2,200 55, 39 26,400 69.15 89, 600 52,23 18, 500
17 39,67 2, 200 57.50 33,000 68.95 88, 400 52,27 18, 600
18 39,63 2, 200 61,14 46, 600 68.70 86, 800 52.19 18,400
19 39.59 2, 200 63,07 55, 200 68,92 88, 200 52.16 18,400
20 39.55 2,100 64, 42 62,000 68.89 88, 000 52,02 18, 000
21 39,59 2,200 65,52 68, 000 68.73 87, 000 51.91 17,800
22 40,12 2, 500 66,38 72, 900 68.52 85,700 51,80 17,600
23 40,43 2,700 67.00 76, 500 68.24 84, 000 51,70 17,400
24 40.68 2, 800 67.72 80, 800 67.85 81, 600 51,74 17,500
25 41,07 3, 000 67,65 80, 400 67,40 78, 900 51.64 17, 200
26 41,74 3, 500 67.68 80, 600 66,92 76, 000 51.80 17, 600
27 42,08 3,800 67.60 80,100 66,42 73,100 51.90 17, 800
28 42,35 4,000 67.48 79, 400 66.02 70, 800 51.89 17,800
29 42.64 4, 200 67,28 18, 200 65, 55 68, 200 51,83 17,600
30 43,12 4,600 66,98 76,400 65,03 65, 300 51,75 17,500
31 43,90 5, 300 - - 64.40 61, 900 - -
Change in con-
tents, acre- +3, 400 +71, 100 -14, 500 -44,400
feet
Change in con-
tents, equiva-
lent mean +55, 3 +1,195 -236 746
second-feet

* Add 1, 200 feet to obtain elevation above mean sea level,
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Sheyenne River below Baldhill Dam, N. Dak.
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Location. ~Lat, 47°01'50", long. 98°05'00", in NWisec. 18, T. 141 N., R. 58 W., 600 feet down-
stream from Baldhill Dam, and 8 miles northwest of Valley City. Datum of gage is 1,208.00 feet
above mean sea level, datum of 1929,

Drainage area. —3, 960 square miles {excludes closed Devils Lake Basin).

Gage-height record, —Water-stage recorder graph.

Discharge record. —Stage-discharge relation defined by current-meter measurements.

Maximum, —March-June 1950: Discharge, 3, 150 second-feet May 23 (gage height, 32.62 feet). Con-
tinuous low flow November 1949 to February 1950.

.Known discharge about 4, 580 second-feet Apr. 27 or 23, 1948.

Remarks. —Slight diversions above station.

Flow regulated by Liake Ashtabula above Baldhill Dam

(capacity, 70, 700 acre-feet to normal full pool) beginniny 1n August 1949, and several smaller

reservoirs.
Mean discharge, in second-feet, 1950
Day | March April May June Day | March April May June
1 11 220 2,850 3,070 16 21 2,030 2, 960 392
2 11 230 2,820 3, 050 17 21 1, 970 2, 960 343
3 12 240 2,740 2, 990 18 | 20 2, 360 3, 020 343
4 13 240 2,720 2,930 || 19 19 2,420 2, 950 322
5 14 260 2,660 2,930 20 19 2,420 3, 000 293
6 25 320 2,520 2,700 21 19 2,410 2, 990 268
7 60 290 2,620 2,050 |} 22 30 2,590 3,030 264
8 25 160 2,590 2,100 || 23 70 2,600 3, 050] 264
9. 22 780 2,590 2,180 || 24 73 2, 680 3,060 278
10 22 1, 410 2,760 2, 140 25 95 2, 860 3, 100 286
11 22 1,800 2,880 1, 480 26 110 2, 920 3, 100 264
12 22 1,810 2,940 954 || 27 100 2, 920 3,080 275
13 22 1,770 2,970 681 || 28 110 2,910 3,060 271
14 21 1,710 2, 960 528 || 29 110 2, 900 3, 060| 268
15 21 1,800 2,940 441 30 160 2,880 3, 040 271
31 250 - 3,070 -
Monthly mean discharge, in second-feet.....ceoaasrsace 50 1,730 2, 906| 1,154
Runoff, in acre-feet.....ccevnvvevesnnens 3,070| 103,000 178,700 68, 680
Runoff, in inches ....eeeesesassnscesssnsassceassansen 0.01 0.48 0. 85 0.33

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Gage i Gage
Hour [height | Discharge | Hour | height | Discharge | Hour | height | Discharge |Hour pheight | Discharge
Apr. 9 Apr. 19 Apr. 30 May 9 (cont'd.)
8| 27.71 520 8 |31.45 2,460 N | 32.15 2,870 " 7 .58 2, 540
4 28.74 1,000 4 31.37 2, 420 12 32,14 2,870 9 31,74 2,630
12 | 28.22 1,220 12 |31.28 2,370 May 1 12 | 31.79 2,660
Apr. 10 Apr. 20 N | 32.10 2,840 , May 10
N | 29.47 1,360{ 8p|31.45 2,460 12 32,09 2, 840 5 31.79 2, 660
12 | 30.12 1,700] 9 | 31.54 2, 520 May 2 6 | 31.95 2,760
Apr, 11 12 (31.29 2,37 8p| 32.09 2,840 3 | 31.95 2,760
N | 30.32 1,820 r. 21 12 | 31,97 2,770 5 | 32,04 2,810
12 30.42 1,870 N 31,31 2, 380 May 3 12 32.06 2, 820
Apr. 12 12 | 31.54 2,520 N | 31.90 2,730
N | 30.29 1, 800 Apr, 22 12 | 31,88 2,720 N, §32.11 2,850
6 | 30.24 1,770 10 | 31.60 2, 550 May 6 |32.28 2,940
12 | 30,30 1,810/ 2 (31.84 2,690 N | 31.87 2,710 12 | 32.28 2, 950
Apr, 13 12 | 31.67 2, 580 12 | 31.95 2, 760 May 12
N { 30.24 1,770 Apr. 23 May 5 N {32.29 2, 950
12 30,17 1,730} N | 31.67 2, 580 10 | 31.87 2,7101 6 32.25 2,930
Apr. 14 12 31,71 2,620 2| 21,88 2,710] 12 32.23 2,920
6 | 30.17 1,730 Apr. 24 4| 31.70 2,610 May 13
N | 30.09 1,690 N | 31,88 2, 600 12 | 31.47 2,480 N | 32,35 2,990
6] 30.08 1,680 4 |31,96 2,760 May 6 12 | 32.34 2,980
12 | 80,19 1,740| 12 | 32.03 2, 800 8 | 31.43 2,450 May 14
Apr. 15 Apr. 25 4| 31.66 2,590 N |32.32 2,970
N | 30.22 1,760 7 32,03 2, 800 12 31,64 2,580| 12 32.22 2,910
12 | 30,50 1,9200 N |32.17 2, 880 7 May 15
Apr. 16 12 | 32.24 2, 920 10 | 31,66 2,880] N |32.29 2, 950
10 | 30.68 2,020 Apr. 26 N | 31.83 2,880 12 | 32.28 2, 950
8| 31.10 2,260 N | 32.23 2,920 4| 31.82 2,680 May 16
9 30.50 1,920| 12 32.24 2, 920 12 31.70 2,610 2p | 32.42 3,030
12 ] 30.22 1, 760 Apr, 27 8 4 |32.15 2,870
Apr. 17 N (32.24 2, 820 8| 31.68 2,600 12 | 32.24 2, 920
10 | 30.35 1,830| 12 | 32,23 2,920 N | 31,73 2,630 May 17
N 30,77 2,070 Apr. 28 2| 31,63 2,570 10 | 32.29 2, 950
12 | 30.94 2,170 N | 32.22 2,910 12 | 31.60 2,550 N | 32.35 2,990
Apr. 18 12 32,22 2,910 Ma; 12 | 32,32 2,970
N | 31.37 2, 420! Apr. 29 10 | 31.64 2, 580
12 | 81.38 2,410 N | 32.20 2, 900 11 | 31.72 2,620
12 32.20 2, 900 2 31,72 2, 820
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Sheyenne River below Baldhill Dam, N. Dak. - Cont'd.

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage
height | Discharge

Gage
height | Discharge

Gage .
h2ight | Discharge

Gage
height [ Discharge

Hour Hour Hour Hour
May 18 May 25 June 2 June &
6 32.35 2, 990 N 32,55 3,110 Ta| 32.42 3,030 7 30.76 2,060
N 32.45 3,050 12 32.55 3,110 9a| 32.48 3,070 g 30.31 2,090
8 32,49 3,070 May 26 12 32.42 3,030 2 30.79 2, 080
12 32,35 2, 990 N 32,54 3,100 June 3 6 30.C 2,140
May 19 12 32.52 3,090 2p| 32.27 2,940] 12 30.80 2,090
N 32,27 2, 940 May 27 4 32.39 3,010 June 9
8 32.24 2, 920 N 32.52 3,090 12 32,37 3,000 9 30.66 2,010
12 32.36 3,000 12 32,49 3,070 June 4 N 31.07 2, 240
May 20 May 28 5p| 32.16 2,880 2 31.17 2,300
8 32,31 2, 970 N |[32.46 3,060 6 32.23 2,9200 4 31.10 2, 260
4 32.40 3,020 12 32,44 3, 040 12 32.24 2,920 6 31.21 2,330
12 32,35 2, 990 May 29 June 5 12 31.15 2,290
May 21 6 32,41 3,030 8 32.14 2,870 June 10
8 32.30 2, 960 N 32,55 3,110 N 32,31 2,970 1p |30.80 2,090
N | 32,39 3,010 9 32.46 3,060 12 32.26 2, 940 2 30.87 2,130
12 32.39 3,010 12 32.36 3,000 June 6 8 30.82 2,100
May 22 May 30 8 32.11 2,850 12 30,58 1, 960
N 32.40 3,020 8 32.33 2, 980 2 32.11 2,850 June 11
4 32.47 3,060 10 32,47 3,060 4 32.20 2,800 N ]29.58 1,420
12 32,45 3,050 4 32.50 3,080 6 32.20 2,900f 12 28.96 1,120
May 23 12 [ 32.48 3,070 s | 30.91 2,150 June 12
N | 32.48 3,070 May 31 10 30.56 1, 950 9 28.61 957
6 32,62 3,150 8a | 32,46 3,060 12 30.43 1,880( 10 28.73 1,010
8 32.27 2, 940 10a | 32.52 3,090 June 7 6 28.43 874
12 32,33 2,980 12 32.47 3,060 8 30.27 1,790 12 28.27 800
May 24 June 1 10 30.83 2,110
8 32.37 3, 000 7 32,44 3, 040 N 30.97 2,190
N | 32.56 3,120 8 32.48 3,070 4 31.02 2,220
12 | 32,51 3,090 2 |32,53 3,100 | 12| 30.88 2,130
12 | 32.46 3, 060
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Sheyenne River at Valley City, N. Dak.

Location, —Lat. 46954'50", long. 98°00'30", in SE¥NWisec. 28, T. 140 N., R. 58 W., 100 feet
downstream from College Dam in Valley City and 13 miles downstream from Baldhill Dam.
Drainage area. —4, 260 square miles (revised) (excludes closed Devils Lake Basin).

Gage-height record. —~Water-stage recorder graph, except intermittently Apr. 1, 2, 5-9, 11-13, for
which graph has been reconstructed (except Apr. 8) from partial record and high-water mark.
Discharge record. —Stage-discharge relation defined by current-meter measurements. Affected by

ice Apr. 1-11. Discharge for Apr. 8 computed on basis of adjacent record and weather records.
Maxima. —April-June 1950: Discharge, 3,050 second-feet 9 p.m. May 5 (gage height, 14.60 feet).
1919, 1938 to March 1950: Discharge, 4,580 second-feet Apr. 28, 1948 (gage height, 17.51
feet) .
Remarks. —Flow regulated by Lake Ashtabula above Baldhill Dam (capacity, 70,700 acre-feet to
normal full pool) beginning in August 1949, and several smaller reservoirs.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 400 2,950 | 2,970 || 11 1,400| 2,940 | 1,830 21 2,570 | 2,990 305
2 350 2,950 | 2,960 || 12 1,580 3,000 | 1,170 22 2,650 | 3,000 298
3 320 2,940 | 2,940 {| 13 1,640| 3,010 806 23 2,720 | 3,000 | , 296
4 320 2,900 | 2,910 (| 14 1,630] 3,010 603 24 2,740 | 2,990 388
5 320 2,980 ( 2,880 [ 15 1,760 | 2,990 492 25 | 2,860 | 3,010 904

"6 380 2,950 2,880 16 | 2,110| 2,99 437 26 2,950 | 3,020 385
7 380 2,940 | 2,350 || 17 2,230 | 2,980 361 27 2,970 | 3,020 332
8 320 2,080 | 2,160 || 18 2,380 | 2,980 350 28 2,980 | 3,000 320
9 400 2,910 2,120 || 19 2,560| 3,030 332 29 2,970 | 2,980 313
10 940 2,870 | 2,210 || 20 2,580 | 3,000 324 30 2,970 | 2,960 309
31 - 2,970 -
Monthly mean discharge, in second-feet., . 1,746 2,975 1,231
Runoff, in acre-feet,,........ hesessieneanne .|103, 900 [183,000 | 73,260
Runoff, ininches ...vvuunnnn Cerieeene e casees . 0.46 0.81 0.32
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage | Gage Gage Gag;
Hour | height | Discharge | Hour | height | Discharge | Hour heig%qt I Discharge | Hour | height | Discharge
Apr. 9 Apr. 16 Apr, 24 . May 5
4 4.40 320 6 | 10.63 2,010 6 {13.10 2,730 4 | 14.02 2,930
8 4,40 320 N | 10.81 2,080 N |13.17 2, 740 8 | 14.03 2, 940
N 4,55 340 6 | 11.25 2,206 6 |[13.15 2, 740 N | 14.03 2, 940
4 4,99 380 12 | 11.90 2,390 12 |[13.37 2,790 4| 14,38 3,010
8 5,63 510 Apr. 17 Apr. 25 g | 14.59 3,050
12 6.26 680 2 | 11,92 2,400l N |13.72 2,870 9 | 14.80 3, 050
Apr. 10 4 | 11.80 2,360| 12 |13.97 2,920 | 12| 14.53 3,040
6 7.00 870 g | 11.41 2, 240 Apr. 26 May 8
N 7.36 980 N | 11.07 2,140 N | 14.13 2, 960 8 | 14,09 2, 950
[ 7.49 1,000 4| 11,00 2,120{ 12 {14.19 2,970 4] 13.92 2,910
12 7.73 1,100 g | 11.20 2,180 Apr, 27 12 | 14.06 2, 940
Apr, 11 12 | 11.40 2,240 N |14.21 2,970 May 7
6 8.51 1, 300 Apr, 18 12 | 14,23 2,980 6 | 14,02 2, 930
N 9.05 1, 500 N | 11.87 2, 380 Apr, 28 N | 13,93 2,910
6 9.30 1,600 | 12 | 12.31 2,510 N [14.23 2, 980 6 | 14.11 2,950
12 9,38 1,640 Apr. 19 12 |14,22 2,970 | 12 | 14,27 2,980
Apr, 12 8 | 12.47 2, 560 Apr. 29 May 8
6 9.33 1,630 4 | 12.55 2,580 N |14.19 2, 970 4 14.26 2,920
N 9.17 1,560 | 12 | 12,60 2,590| 12 |14.22 2, 970 8 [ 14.18 2,970
8 9. 00 1,530 Apr. 20 Apr. 30 N 14,18 2,970
10 8.91 1,500 4| 12,59 2,590 N |14.19 2,970 4| 14,24 2, 980
12 9.00 1,530 8 | 12.52 2,570{ 12 [14.18 2,970 S| 14.23 2,900
Apr. 13 N | 12.49 2, 560 May 1 12 | 14.17 2, 960
4 9.75 1, 750 4 | 12,51 2,570) N |[14.0¢ 2, 950 May 9

6:30 | 9.95 1, 800 8 [ 12.56 2,580 12 { 14,03 2, 940 N | 13.92 2,810
g 9.88 1,790 } 12 | 12.61 2, 600 May 2 12 | 13.88 2,860
N 9.30 1,620 Apr. 21 4 |14.01 2,930 May 10
4 9.12 1,560 4 | 12.65 2,610 8 |14,05 2, 940 6| 13.69 2,060
S 9,08 1, 550 8 | 12.56 2,580 N |14.09 2, 950 N | 1371 2,870

12 9.07 1, 550 N | 12.46 2,550 4 |14,15 2, 960 6 | 13.79 2,880

Apr. 14 4 | 12,44 2,550 8 |14.20 2,970 12 | 13.90 2,910
4 9.33 1,630 8 | 12.46 2,550 12 (14.20 2, 970 May 11
] 9.57 1,700 | 12 | 12,54 2, 580 May 3 N | 14.03 2,940
N 9.25 1, 600 Apr. 22 8 |14.08 2,050 | 12| 14.20 2, 970
4 9.25 1, 600 6 | 12.68 2,620 4 |[13.94 2,920 May 12
8 9,41 1,650 N 12,78 2,640 12 13.85 2, 900 8 14,33 3,000
12 9.50 1,680 6 | 12.94 ‘2,880 May 4 4| 14.34 3,000
Apr. 15 12 | 13.09 2,720 & {13.79 2,880 12 | 14.40 3,010
4 9.54 1,680 Apr. 23 4 |13.95 2, 820 ‘May 13
8 9.66 1,720 N | 13.07 2,720f 12 |14,00 2,930 8| 14.36 3,000
N 9.64 1,720 | 12 | 13.07 2,720 41 14.40 3,010
4 9.81 1,760 12 | 14.43 3,020
8 |10.16 1,870
12 [10.39 1,940
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Sheyenne River at Valley City, N. Dak.-Cont'd.

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Ga%;e K G:;l%s A
Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge
May 14 May 22 May 30 June 7
14.39 3,010 3 14,32 2, 990 6 14.22 2, 970 6 12,43 2, 550
14.35 3,000 4 14,33 3,000 N 14,11 2,950 N 11,32 2,220
14.36 3,000 12 14.35 3,000 6 14.09 2, 950 4 11.05 2, 140
May 15 May 23 12 14,17 2, 960 6 11.10 2,150
8 14,29 2,990 6 14,35 3,000 May 31 12 11.30 2,210
4 14.25 2,980 N 14.35 3,000 N 14,20 2, 970 June J
12 14,28 2,990 6 14, 34 3,000 12 14,23 2, 980 6 11,26 2,200
May 16 16 14.40 3,010 June 1 N | 11,13 2,160
14,27 2,980 12 14,37 3,000 N 14.19 2 973 6 11,00 2,120
14,37 3,000 May 24 12 14,20 2,97 12 10,93 2,110
14.32 2, 990 4 14.31 2,990 June 2 June 9
May 17 8 14.25 2,980 8 14,14 2, 960 6 10,96 2,110
14.23 2, 980 N 14,20 2,970 4 14,11 2,950, N 10.88 2,080
14.22 2,970 4 | 14.23 2,980( 12| 14.13 2,960 6 | 11.02 2,130
14,27 2, 980 8 14,31 2,990 June 3 12 11.29 2,210
May 18 12 14.38 3,010 & 14,08 2, 950 June 10
14.24 2,980 May 25 4 13.99 2, 930 6 11,47 2, 260
14.22 2,970 N 14.40 3,010 12 13.99 2,9300 N 11,36 2,230
14,38 3,010 12 14.43 3,020 June 4 6 11.17 2,170
May 19 May 26 8 13,97 2,920 12 11.07 2,140
6 14,51 3,030 N 14.45 3,020 4 13.87 2, 900 June 11
N 14.55 3,040 12 14,44 3,020 12 13.80 2,890 8§ 10.60 2, 000
2 14,56 3, 040 May 27 June 5 4 9.62 1,710
6 14.48 3,030 N 14.43 3,020 3 13.78 2,880 12 8.52 1,400
12 14.37 3,000 12 14.39 3,010 4 13.78 2,880{ June 12
May 20 May 28 12! 13.88 2,900 4 3,08 1, 270
8 14.33 3,000 N 14,33 2, 800 June 6 & 7.70 1,170
4 14,29 2,990 12 14,27 2, 980 4 13,90 2,910[10:30 7.52 1,120
12 14,31 2,990 May 29 3 13.87 2,900{11:30 7.82 1,200
May 21 8 14,24 2, 980 N 13.80 2,8900 N 7.175 1,180
g 14.28 2,990 4 14,22 2,970 4 13.74 2,870 4 7.62 1,150
4 14.23 2, 930 12 14.25 2, 980 8 13.73 2,87 8 7.29 1,060
12 {14.30 2, 990 10 | 13.69 2,360 12 6.98 978
12| 13.49 2, u20|
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Sheyeune River near Kindred, N. Dak.

Location. —Lat. 46°37'35", long. 97°00'05", in NE{NW} sec. 5, T. 136 N., R. 50 W., at Great
Northern Railway bridge, 13 miles southeast of Kindred. Datum of gage is 929. 16 feet above mean
sea level (Great Northern Railway benchmark) .

Drainage area. —5, 230 square miles (excludes closed Devils Lake Basin) .

Gage-height record, —Graph based on wire-weight gage readings, made twice daily Mar. 27 to June 5,
June 14-21, and once daily at other times.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Affected by ice
Mar. 1 to Apr. 18.

Maxima. —March-June 1950: Discharge, 3,210 second-feet May 13, 14 (gage height, 20.50 feet).

July 1949 to February 1950: Maximum discharge observed, 392 second-feet Aug. 2, 1949 (gage
height, 5.15 feet).
Previously known: Gage height, 22,1 feet April 1947 (affected by ice).

Remarks. —Slight amount of diversion. Flow partly regulated by Liake Ashtabula above Baldhill Dam

(capacity, 70,700 acre-feet to normal full pool) and several smaller reservoirs.

Mean discharge, in second-feet, 1950

Day | March April May June Day | March April May June
1 30 1, 100 2,470 3,080 || 18 150 1, 200 3,160 2, 270
2 -30 1,050 2, 560 3,080 || 17 250 1,630 3,130 1,730
3 30 1,000 2,680 3,070 18 250 1, 8950 3,100 1, 250
4 35 1,000 2,760 3,060 19 220 2,140 3,120 987
5 40 1,100 2,840 3,050 || 20 200 2,180 3,160 836
6 50 1, 250 2, 940 3,030 21 160 2,190 3,170 734
7 70 1, 350 2,980 3,010 22 140 2,170 3,170 660
8 70 1, 250 3,040 3,000 23 130 2,120 3,170 625
9 60 1,100 3,130 2,990 || 24 130 2,110 3,160 581
10 55 1, 050 3,160 2,980 || 25 150 2,160 3,140 560
11 50 1, 000 3,170 2,960 {| 26 250 2,220 3,130 548
12 50 960 3, 200 2, 950 217 500 2, 250 3,110 542
13 50 900 3,210 2,920 || 28 550 2,310 3,110 634
14 70 820 3,210 2,720 || 29 600 2, 360 3,090 850
15 100 900 3,190 2,530 30 750 2,420 3,080 895
31 1,000 - 3,080 -
Monthly mean discharge, in second=feet........coeveers 201 1,575 3,053 1,938
Runoff, in acre-feet,...cvececveecsoses ceveas 12, 340 93,720 187,700] 115, 300
Runoff, in inches ..i.vcieeensnseeresescacosansonsones 0,04 0.34 0.67 0.41
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage Gage Gage Gage R
Hour |height | Discharge | Hour | height | Discharge | Hour | height | Discharge |Hour |height | Discharge
Apr. 16 Apr. 29 May 14 June 5
8 11.64 1,100 N 17.08 2, 360 N 20.49 3,210 N [19.87 3, 050
4 12,50 1,300} 12 17,20 2, 390 May 15 June 6
12 | 13.37 1,400 Apr. 30 N | 20.40 3,190 N [19.80 3, 030
Apr, 17 N |17.32 2,420 May 1 June 7
8 14,40 1,600( 12 17.47 2,450 N 20, 30 3,160] N 19,74 3,010
4 | 14,94 1,700 May 1 May 17 June 8
12 15.44 1,800f N |17.55 2,470 N | 20.18 3,130] N |[19,69 3, 000
Apr. 18 12 17.67 2, 500 May 18 June 9
8 | 15.88 1, 900 May 2 N [ 20.08 3,100f N |19.65 2, 990
4 | 16,04 2,000 N 17.92 2, 560 May 19 June 10
12 16.11 2,100| 12 18,19 2,630 N | 20.16 3,120 N |[19.59 2, 980
Apr, 19 May 3 May 20 June 11
8 16.15 2,140 N 18.42 2,680 N | 20.32 3,160{ N 19.50 2,960
4 16.20 2,150 12 18,60 2,730 May 21 June 12
12 | 16.27 2,160 May 4 N | 20.35 3,170y 8 |19.41 2,930
Apr. 20 N 18,173 2,760 May 22 4 |[19.53 2,960
N [ 16,38 2,180 12 18.85 2,790 N | 20,36 3,170f 12 19.56 2,970
12 | 16,41 2, 200 May 5 May June 13
Apr. 21 N 19,03 2, 840 N 20, 36 3,170 N 19.43 2, 940
N 16,38 2,180| 12 18.30 2, 900 May 24 12 19,04 2, 840
12 16,35 2,180 May 6 N | 20.32 3,160 June 14
Apr. 22 N 19.47 2, 950 May 25 N 18,57 2,720
N 16.31 2,170| 12 19,54 2, 960 N | 20.25 3,140( 12 18,16 2,620
12 | 16.19 2,150 May 7 M 8 June 15
Apr. 23 N |18.64 2,990 N | 20,19 3,130 N |17.78 2, 530
N 16,07 2,120| 12 19.69 3,000 May 27 12 17,40 2,440
12 16.00 2,100 May 8 N | 20,13 3,110 June 16
Apr, 24 N 19, 82 3, 040 May 2 N 16.83 2, 300
N | 16,03 2,110| 12 |=20.07 3,100 N 0.10 3,110f 12 |15.72 2,040
12 16.11 2,130 May 9 y June 17
Apr. 25 N |20.23 3,140 N 0.05 3,080 N |[14.25 1,730
N 16.26 2,160 12 20.25 3,140 12 12,58 1,430
12 16. 39 2,190 May 10 N 20,03 3, 080 June 18
Apr. 26 N | 20.29 3,180 May 31 N |11,27 1,230
N | 16.50 2,220 12 20, 31 3,160 N | 20.01 3,080 12 10.37 1,100
12 | 16.62 2, 250 May 11 June 1 June 19
Apr, 27 N 20, 36 3,170 N 20.01 3,080 8 9.80 1,010
N 16.68 2,260 12 20.40 3,180 June 2 6 9.40 951
12 16.177 2,280 May 12 N 19.99 3,080 8 9.10 909
Apr. 28 N 20,47 3,200 June 3 12 8.92 884
N | 16.88 2,310} 12 20. 50 3,210 N { 19.95 3,070 June 20
12 16.98 2, 340 May 13 June 4 N 8.59 838
N 20, 50 3,210 N 19,82 3,060] 12 8,22 186
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Sheyenne River at West Fargo, N. Dak.

Location. — Lat. 46°53'20", long. 96°54'55", in SWiSE}sec. 31, T. 140 N., R. 49 W., 80 feet below
highway bridge, 1 mile north of West Fargo, and 3 miles upsiream from Maple River. Datum of gage
is 877.19 feet above mean sea level, datum of 1929,

Drainage area. —5, 330 square miles (revised) (excludes closed Devils Lake Basin).

Gage-height record. —Water-stage recorder graph, except for periods 10 a.m. Apr. 8 to 12:30 p. m.
Apr. 15, 8 p.m. May 1 to 10:30 a.m. May 6, and 5 a.m. June 13 to 10:30 a.m, June 16, when record
is based on graph drawn through daily gage readings.

Discharge record. —-Stage-discharge relation defined by current-meter measurements. Affected by ice
Mar. 1 to Apr. 16. Backwater from downstream tributaries May 2*18; discharge computed on basis
of measurements and records for stations nearby.

Maxima. —April-May 1950: Discharge, 2, 810 second-feet 5 p. m. May 22; gage height, 20,61 feet,

2 a.m. May 11,
1902-7, 1919, 1929 to February 1950: Discharge, 2, 800 second-feet Apr. 18, 1947 (gage height,
20.53 feet).

Remarks. —Flow regulated by Lake Ashtabula above Baldhill Dam (capacity, 70, 700 acre-feet to normal
full pool) beginning in August 1949. Records do not include overbank discharge (maximum, about 500
second-feet) which leaves Sheyenne River in vicinity of Horace and flows into Red River of the North
above Fargo.

Mean discharge, in second-feet, 1950

Day | March April May June Day | March April May June
1 32 770 2,420 2,600 || 16 60 890 2,700 - 2,310
2 28 950 2,460 2, 560 17 70 1,050 2,700 2, 220
3 28 1,000 2,480 2,510 18 110 1, 360 2,700 2, 040
4 28 1, 000 2,490 2, 500 19 220 1,670 2, 760 1, 650
5 35 1,000 2,490 2, 480 20 280 1, 900 2, 780] 1, 260
6 40 1,120 2, 500 2,480 21 250 2, 050 2, 800 979
1 38 1, 220 2,520 2,480 22 200 2,230 2, 800 805
8 37 1, 300 2, 530 2,490 || 23 180 2, 400 2, 790 714
9 36 1, 250 2, 550 2,480 || 24 150 2,420 2, 780 660
10 35 1, 200 2, 590 2,470} 25 130 2, 390 2,790 637
11 35 1,120 2,630 2, 440 26 150 2, 370 2, 7180 606
12 35 1,100 2,660 2,430 27 170 2, 360 2,750 580
13 40 1, 080 2,700 2,420 || 28 190 2,370 2,720 574
14 45 980 2, 700 2,430 || 29 310 2, 390 2, 690 601
15 50 910 2,700 2,410 30 470 2, 400 2,670 737
31 570 - 2, 640 -
Monthly mean discharge, in second=feet.,oeeverereveses 131 1,542 2,654 1,785
Runoff, in acre-feet....uiieeesauiesorscecsncesasosnns 8,040 91, 740 163,200 108, 200
Runoff, ininches .....vvevenernnnnnens sennsennensnens 0.03 0,32 0,57 0.37
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage Gage Gage | . Gage R
Hour [height | Discharge | Hour [height [ Discharge | Hour | height | Discharge |Hour |height | Discharge
Mar. 28 Apr. 7 Apr, 18 Apr, 28
6 7.64 180 N 18,88 1, 200 4 13.79 1, 300 N 18.35 2, 370
N 7.68 180 12 19.00 1, 300 8 14.40 1,430 12 18.40 2, 380
6 7.93 200 Apr. 8 12 14,93 1, 540 Apr. 28
12 1 8.24 230 N 19.00 1, 300 Apr. 19 N{ 18,43 2,390
Mar. 29 12 18.88 1, 300 4 15.31 1,630 12 18,46 2,400
6 | 8.76 270 Apr. 9 8 | 15.69 1,710 Apr. 30
N 9.22 310 8 18.77 1, 300 12 16.01 1,790 N| 18,48 2,400
6 9. 67 360 4 18.52 1, 200 Apr. 20 12 18.52 2,420
12 [10.02 390 | 12 |18.42 1, 200 4| 16.19 1,830 May 1
Mar. 30 Apr. 10 8 16.46 1, 890 N 18,51 2,410
8 10.40 430 N 18, 34 1, 200 N 16.42 1,880 12 18,58 2, 430
4 11,22 510 12 17.81 1, 200 4 16,56 1, 920 May 2
12 11.57 540 Apr. 11 8 16.73 1, 960 N 18.71 2,460
Mar. 31 N {17.26 1,100 | 12 | 16.84 1,990 12| 18.80 2, 470
8 |11.64 530 | 12 |17.08 1,100 Apr. 21 May 3
4 12,34 590 Apr. 12 8 17.00 2,020 N 18.89 2,480
12 13.19 650 N 16.84 1,100 4 17,15 2, 060 12 19,00 2,490
Apr. 1 12 16.48 1,100 12 17.45 2,140 May 4
6 13.67 700 Apr. 13 Apr. 22 8 19,04 2,490
N 14.37 770 N 16.08 1,100 N | 17.72 2,210 4 19.07 2,490
6 15,12 840 12 15,61 1,000 12 18.29 2, 360 12 19,07 2,490
12 [15.67 880 Apr. 14 Apr. 23 ° May 5
Apr. 2 N |15.05 990 8 | 18.47 2, 400 8| 19.05 2,490
8 16.22 920 12 14.43 950 4 18.53 2,420 4 19,07 2,490
4 16.95 990 Apr. 15 12 18.54 2,420 12 19,19 2,500
12 |17.42 1,000 | N [13.72 900 Apr. 24 May 6
Apr. 3 12 13.12 880 N 18.54 2,420 4 19, 30 2, 500
8 17.54 1, 000 Apr. 16 12 18.52 2,420 8 19.43 2, 500
4 17.70 1,000 4 12,86 870 Apr. 25 N 19,50 2, 500
12 17,93 1, 000 8 12.63 870 8 18,45 2,400 4 19.58 2,500
Apr, 4 N [12.40 870 4 18.38 2, 380 8 19,68 2,510
N 17.95 1,000 4 12,27 890 12 18. 39 2, 380 12 19,78 2,510
12 18.05 1,000 8 12,22 930 Apr. 26 May 7
Apr. 5 12 12.15 960 N 18,34 2,370 8 19.93 2,510
N [17.89 980 Apr. 17 12 18.31 2, 360 4 20.07 2,520
12 18.29 1,100 4 12,15 991 Apr. 27 12 20.14 2, 520
Apr, 6 8 12.21 1, 000 N 18,32 2, 360 May 8
N |18.60 1,100 N 12,34 1,030 12 18,33 2,370 8 20.19 2,530
12 18,76 1, 200 4 12,59 1,070 4 20,31 2, 540
8 12.85 1,120 12 20, 32 2, 540
12 |13.15 1,180
4
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Sheyenne River at West Fargo, N. Dak.-Cont'd.

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
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Gage A Gage Gage Gage
Hour | height | Discharge | Hour | height | Discharge | Hour heig%It l Discharge | Hour heig%mtl Discharge
May 9 May 14 May 20 May 25
8 20,34 2, 540 8 20,07 2,700 N| 19.89 2,780 N | 19,93 2,790
4 120.50 2, 560 4 | 20.02 2,700 12 19,93 2,790 12 19.94 2,790
12 | 20.48 2,560 | 12 | 19,95 2,700 May 21 May 26
May 10 May 15 8 19,95 2,790 N 19,90 2,780
8 |[20.55 2, 570 N 19,92 2,700 4 19.98 2, 800 12 19.84 2,760
4 (20,60 2,600 12 19.88 2,700 12 19,96 2,800 May 27
12 20.60 2,620 May 16 May 22 8 19.79 2, 750
May 11 8 19,85 2,700 N 19,97 2,800 4 | 19.79 2, 750
2 20.61 2,620 4 19.85 2,700 12 19,97 2,800 |- 12 19,72 2,730
8 20. 59 2,620 12 19.84 2,700 May 23 May 28
4 20, 57 2,630 May 17 4 19.97 2,800 8 19.69 2,720
12 20.50 2,650 8 19,82 2,700 8 19,97 2,800 4 19.65 2,710
May 12 4 19,80 2,690 12 19.95 2, 790 12 19.61 2,700
8 20,44 2,660 12 19.77 2,690 4 19,95 2,790 May 29
4 20, 37 2,660 May 18 8 19.85 2,770 8 19,58 2,690
12 }20.29 2,690 N | 19,73 2,690( 12 19.88 2,770 4 | 19.59 2,690
13 12 | 19,73 2,730 May 24 12 19,54 2,680
8 20.24 2,690 May 19 8 19.91 2,780 May 30
4 120,19 2,700 N | 19.83 2,760 4 19,87 2,770 N | 19.50 2,870
12 20.15 2,700 12 19,86 2,770 12 19,90 2,780 12 19,43 2, 650
May 31
N | 19,38 2,640
12 | 19.32 2,620

Devils Lake near Devils Lake, N. Dak.

Location. —Lat. 48%04'00", long. 98°56'07", in SWisec. 18, T. 153 N., R. 64 W., at Lakewood, on
east bank of Creel Bay 4} miles southwest of the city of Devils Lake. Creel Bay, which is half a

mile wide, is an arm of Devils Lake and extends 2 miles north of the lake.

to mean sea level, datum of 1929,
Drainage area. — 3, 940 square miles (including lake surface).
Gage-height record. —Staff gage read twice weekly.
Maxima. —May-Sept. 1950: Elevation, 1,414.95 feet September 24.

Remarks. — 1950 maximum is highest elevation observed since 1924,

Elevation, in feet, 1950

1867 to April 1950: Elevation observed, 1,438.40 feet in 1867.

Elevations are referred

Day | May June July Aug. Sept, || Day May June July Aug, Sept.
1 1,412, 52| 1,414,85( 16 1,413, 46{1, 414. 40|
2 1,414,631,414.83) 17 1,414.93
3 18
4 1,412,97)1,414. 24 19 1,414, 45
5 1,414,65 20 1,413.63
6 1,414.80[ 21 1,414.50(1,414, 75
7 22 1,413, 72 1,414, 94
8 1,413, 07 1,414, 70 23
9 1,414, 35 1,414,821 24 |1,411.21 1,414,801, 414, 95|
10 25 1,414, 58,
11 1,413,17 26 |1,411.671,414.00
12 n,414,86[ 27 ,414, 051, 414, 60
13 28 |1,412,47|
14 1,414,38 29 1,414.93
15 30 ,414,181, 414, 651, 414, 85
31
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Maple River at Mapleton, N. Dak.

Location. - Lat. 46°53'20", long. 97°03'20", in NEINElsec. 1, T. 139 N., R. 51 W., at county high-
way bridge in Mapleton, 10.5 miles upstream from mouth. Datum of gage is 886. 68 feet (revised)
above mean sea level, datum of 1929,

Drainage area. —1, 480 square miles.

Gage-height record. —Wire-weight gage read twice daily except for the periods Mar. 9, 25, 29, June
5-28, when it was read once daily, and Mar, 1-8, 10-24, 26-28, Apr. 9, 30, May 11, 14, 25,
June 3, 4, 18, 20-22, 24, 25, 29, 30 when no readings were obtained. Gage heights for the period
Mar. 29 to May 31 obtained from a graph based on gage readings.

Discharge record. - Stage-discharge relation defined by current-meter measurements. Affected by
ice Mar. 1 to Apr. 17,

Maxima. ~ March-June 1950: Discharge, 1,980 second-feet 12 N. to 6 p.m. Apr. 2; gage height
observed, 17.73 feet Apr. 2 (affected by ice).

1944 to February 1950: Discharge, 3,880 second-feet Apr. 14, 1947 (gage height, 18,04 feet,
revised) .
Remarks. —No regulation or diversion.

Mean discharge, in second-feet, 1950

Day March April May June Day March April May June
1 0 1,850 256 99]| 16 0 640 681 38
2 0 1, 950 254 ool 17 0 730 589 36
3 0 1,850 262 83jl 18 0 732 487 37
4 0 1,750 298 751 19 0 665 490 39|
5 0 1,450 530 88| 20 0 590 667 37
6 0 1, 600 878 66] 21 0 538 ° 6817 36
7 0 1,800 1, 070 65|| 22 0 505 610 34
8 0 1,600 1, 240 64| 23 0.5 468 456 33
9 0 1, 400 1,520 60| 24 2.0 430 384 40|
10 0 1, 200 1,730 50| 25 0.5 405 320 48|
1 0 1,150 1,400 45| 26 5.0 371 273 56
12 0 980 1,020 45(| 27 10 345 222 161]
13 0 760 793 45| 28 30 332 186 2170
14 0 600 760 42| 29 230 320 164 260
15 0 500 734 40| 30 840 290 142 240
31 | 1,550 - 105 -
Monthly mean discharge, in second-feet.....c.cvvaeenans 86.1 927 620 76.7
Runoff,y in acre-~feet, .g. cevaas cens 5, 290 55,140 38,100 4, 560
Runoff, ininches ........... ceesees 0.07 0.70 0.48 0. 06
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage Gage Gage Gage
Hour height Discharge | Hour height Discharge | Hour height Discharge |Hour height Discharge
Apr. 1 Apr. 13 Apr. 26 May 10
4 | 17.63 1,850 N| 12.52 760 N 8.46 370 8 [14.59 1,770
8 | 17.68 1,9001 12| 12.11 670, 12 8.40 355 | 4 |14.45 1,720
N | 17.61 1, 850 Apr. 14 Apr. 27 12 [14.14 1,630
4| 17.47 1,800 8| 11.85 630| N | 8.36 344 May 12
8 | 17.33 1,780 4] 11.41 570 12 8.33 336 8 |12.32 1,130
12 | 17.39 1,800| 12| 10.40 530) Apr. 28 4 |11.21 892
Apr. 2 Apr. 15 N 8.32 333 [ 12 |10.85 825
6 | 17.56 1, 950 6 9.83 480 12 8.30 328 May 13
N | 17.73 1,980 N 9.62 460 Apr. 29 N [10.65 790
6 | 17.67 1,980 6 9,76 520 N 8.29 325 | 12 [10,51 767
12 | 17.59 1,850 12 | 10,04 550] 12 8.21 303 May 15
Apr. 3 Apr. 16 May 1 N |10.32 734
8 | 17.60 1, 850 8| 10,46 640 N 8.05 254 | 12 ]10.23 719
4 | 17.67 1,870 4| 10.62 670 12 8.03 248 May 16
12 | 17.74 1,950 12| 10.67 700| May 2 ° N |10.04 687
Apr. 4 Apr. 17 N 8.05 254 | 12 9.72 632
8 | 17.69 1,850( N | 10.60 730| 12 8.06 258 May 17
4 | 17.47 1,660 12| 10,43 753 May 3 N 9.45 586
12 | 17.40 1,570 Apr. 18 N 3.08 258 | 12 9.27 552
Apr. 5 N | 10.30 731 12 8.11 273 May 18
8 | 17.25 1,440 12| 10.20 714 May 4 N 8,99 493
4 | 17.03 1,450 Apr. 19 N 8.17 291 | 12 8.63 411
12 | 16.91 1,460 N 9.91 665 6 8.20 300 May 19
Apr. 6 12 9.63 617 12 8.44 365 | 2 8.62 409
N | 16.80 1, 600 Apr. 20 May 5 N 8.97 488
12 | 16.71 1, 750 8 9.55 604 8 8.91 475 | 12 9.46 538
Apr. 7 4 9.41 579 4 9.43 582 May 20
6 | 16.61 1,800 12 9.30 558 12 | 10.13 702 | N 9.92 666
N | 16.22 1, 800 Apr. 21 May 6 8 [10.29 729
6 | 15.97 1, 800 N 9,20 538] 8 | 10.97 847 | 12 |10.24 721
12 | 15.88 1,750 12 9.10 517 4 [ 11.44 938 May 21
Apr. 8 Apr. 22 12 | 11.70 993 | N [10.03 685
N | 15,74 1,550 N 9.06 508 May 7 12 9.86 656
12 | 15.49 1,450 12 8.97 488 N | 12.06 1,070 May 22
Apr. 10 Apr. 23 12 | 12,39 1,150 { N 9.67 624
N | 14,63 1,200 N 8.88 469 May 8 12 9.20 538
12 | 14.39 1,150 12| 8.77 444 8 | 12.55 1,190 May 23
Apr. 11 Apr. 24 4 | 12.94 1,290 | N 8,76 442
8 | 14.45 1,150 N 8.71 - 430) 12 | 13.20 1,350 | 12 8.60 404
4 | 14.35 1,120 12| 8.66 418 May 9 May 24
12 | 14.25 1,100 Apr. 25 6 | 13.34 1,390 | N 8.53 387
Apr. 12 N 8.61 406 N | 13.64 1,480 | 12 8.41 358
N | 13.67 980} 12 8.54 390 6 | 14.25 1,660
12 | 13.03 860 12 | 14.52 1,750
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Rush River at Amenia, N. Dak.

Location. —Lat. 47°00'40", long. 97°13'10", on line between sec. 23 and 24, T. 141 N., R. 52 W.,
on bridge on State Highway 18, 0.4 mile north of Amenia.

Drainage area. —107 square miles.

Gage-hejght record. —~Graph drawn on basis of twice-daily wire-weight gage readings.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 300 second-
feet and extended to peak discharge. Stage-discharge relation affected by ice Mar. 26 to Apr. 16.

Maxima. — March-June 1950: Discharge, 620 second-feet 8:15 a.m. Apr. 7; gage height observed,
10.96 feet, 8 a.m. Mar. 27 (affected by ice).

July 1946 to February 1950: Discharge, 1, 230 second-feet Apr. 14, 1947; gage height, 10.20

feet Apr. 8, 1948 (affected by ice). .

Remarks. —Several small diversions for local use.

Mean discharge, in second-feet, 1950

Day March April May June Day March April May June

1 0 560 18 5.2 16 0 240 32 2.1

2 0 500 22 5.8 17 0 303 30 2.1

3 0 440 44 7.2 18 0 158 29 2.1

4 0 400 71 4.1 19 0 123 34 1.9

5 0 360 108 3.6 20 0 106 81 1.8

6 0 400 274 3.3 21 0 74 84 1.7

7 0 580 295 3.0 22 0 46 51 1.7

8 0 400 269 2.5 (| 23 i 31 34 1.8

9 0 210 314 1.8 24 0 23 26 1.9
10 0 180 221 2.0 25 0 22 18 70
11 0 190 147 2.0 26 1 19 14 192
12 0 180 106 2.2 || 27 5 14 11 79
i3 0 180 72 2.4 28 10 13 9.0 51
14 0 200 50 2.3 29 100 13 7.7 34
15 0 240 38 2.2 || 30 300 16 6.0 21

31 350 - 5.2 -

Monthly mean discharge, in second-feet......0c0eunnnes 24,7 204 81.3 17.1

Runoff, in acre=feet.....eveecescnscoans 1,520 12,120 5, 000 1,020

Runoff, ininches ....veeevevececasasecsnosacscscasens 0.27 2.13 0.88 0,18

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage . Gage K Gage Gage
Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour |height | Discharge
Apr. 17 Apr. 24 May 1 May 8
N | 5.02 192 N 2,82 23 N | 2.67 17 8 15,54 255
12 ] 4,91 180 12 2,78 21 12 2,171 18 4 5.70 274
Apr. 118 Apr, 25 May 2 12 | 5.87 294
N | 4.68 156 N 2,81 22 N 2.79 22 May 9
12 | 4.52 139 12 2,79 22 12 2.96 28 6 6.01 311
Apr. 19 Apr. 26 May 3 N {6.11 324
N | 4.32 121 N 2.73 19 N | 3.28 44 6 6.15 330
12 | 4.22 112 12 2.67 17 12 3.56 61| 12 5.80 286
Apr. 20 Apr, 27 May 4 May 10
N | 4.19 109 N 2,58 14 N 3.71 72 N }5.20 214
12 ] 4.00 94 12 2.53 12 12 3.80 78| 12 | 4.82 170
Apr, 21 Apr. 28 May 5 May 11
N | 3.73 3 N 2.54 13 N | 4.01 95 N |4.59 146
12 | 3.52 58 12 2.56 13 12 | 4.75 162 12 [4.39 127
Apr. 22 Apr. 29 May 6 May 12
N | 3.30 45 N 2.53 12 N 5.86 293 N |4.15 106
12 3.12 36 12 2.60 14 6 6.18 333 12 3.89 85
Apr. 23 Apr. 30 12 ] 6.10 323 May 13
N | 3.02 31 N 2.66 17 May 7 N }3.70 71
12 2.91 26 12 2.69 18 N 5.88 296 | 12 | 3.54 60
12 5.62 264

206385 0—52——7
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Buffalo River Basin

Buffalo River near Hawley, Minn,

Location, —Lat. 46°51'15", long. 96°19'20", in NESE} sec. 14, T. 139 N., R. 45 W., on bridge on
State Aid road 7, 1.4 miles south of Hawley.

Drainage area. - 322 square miles,

Gage-height record, —Graph drawn on basis of once-daily chain gage readings Mar. 3, 5, 8, Mar. 24
to Apr. 1, Apr. 4-8, 10, 11, June 9, and once-daily readings for all other periods except Mar. 1,

7, Apr. 9, when no reading was obtained.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 840 second-
feet and extended to peak stage. Stage-discharge relation affected by ice, Mar. 1 to Apr. 6, Apr. 8,
10-15, Discharge interpolated for periods of no gage-height record. Gage heights used to hundredths.

Maxima, —March-May 1950: Discharge, 841 second-feet 8 p.m. Apr. 7 (gage height, 9.32 feet, from
graph based on gage readings).

1945 to February 1950: Discharge observed, 878 second-feet Apr. 13, 14, 1947; gage height ob-
served, 9.44 feet Mar. 16, 18, 1945,
Remarks. —No regulation or diversion,

Mean discharge, in second-feet, 1950'

Day | March April May Da; March | April May. Day | March | April May
1 17 320 222y 11 28 440 389 21 28 428 283

2 16 300 218y 12 28 420 441 22 28 444 275

3 20 340 225) 13 28 460 401 23 28 373 267

4 30 400 233) 14 28 550 380 24 28 345 263

5 34 550 239 15 28 600 326 25 55 308 257

6 34 600 251) 16 28 626 300 26 170 293 255

7 30 766 239 17 28 594 282 27 220 269 252

8 26 700 271 18 28 555 276 28 200 261 248

9 28 570 282j 19 28 518 274 29 180 254 245

10 28 440 320( 20 28 450 280 30 280 237 243
31 320 - 239

Monthly mean discharge, in second-feet,.......ceeeuiencencrsacsasacnss 67.4 447 281
Runoff, in acre-feet, o] 4,150 26,600 | 17, 250
Runoff, in inches .... . 0.24 1.55 1.00

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Gage Ga%f .
Hour | height | Discharge | Hour | height | Discharge | Hour heig%xt|Discharge Hour | height | Discharge
Mar. 24 Mar. 28 Apr. 1 Apr. T
8 5,33 8 8.50 6 8.60 4 8.76
4 5.32 4 | 8.37 N 8.63 8 8,82
12 5.69 12 8.37 6 8.57 N 8,99
Mar. 25 Mar. 29 12 8.45 4 9.26
6 81 8 8,46 Apr, 4 8 9,32
N 5.95 4 8.57 8 8.17 12 9.31
6 6.36 12 8.66 4 8.34 Apr. 8
12 6.92 Mar. 30 12 8.58 8 9.23
Mar. 26 8 8.72 Apr. 5 4 9.07
6 7.65 4 8.73 8 .73 12 8.96
N 8.20 12 8.89 4 8.80 Apr. 10
6 8.50 Mar. 31 12 8.82 8 .86
12 8,72 8 8.82 Apr. 6 4 9.10
Mar. 27 4 8.65 8 8.82 12 9.30
6 .83 12 8.58 4 8. 80 Apr. 11
N 8.87 12 8.74 8 9.00
6 8.79 4 8.66
12 8.67 12 8,57

Supplemental record.- Mar. 28, 8 p.m., 8.35 fi.; Apr; 10, 10 p. m., 9.31 ft.
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Buffalo River near Dilworth, Minn,

Location. —Lat. 46°57'40", long. 96939'40", in SWISE} sec. 6, T. 140 N., R. 47 W., 6 miles north of
U. S. Highway 10, 8 miles northeast of Dilworth, and ¢ miles downstream from South Branch.

Drainage area. —1, 040 square miles.

Gage-height record. —Water-stage recorder graph except periods 10 p. m. Mar. 27 to 8 a.m. Mar, 28,
5a.m, to 6 p.m, Mar. 29, 12 m, to 3 p.m, Apr. 5, 6 p.m, Apr. 6 to 10:10 a.m. Apr. 7, for which
graphs were drawn based on record before and after period, and 12:01 a.m. Mar. 5 to 5:35 p.m.
Mar. 23, 12:30 a.m. Apr. 8 to 10:20 a. m. Apr. 14, when no record was obtained.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 4, 000
second-feet and extended to peak stage. Stage-discharge relation affected by ice Mar. 1 to Apr. 15
(discharge for periods of no gage-height record Mar. 5-22, Apr. 8-13, computed on basis of records
for station near Hawley). Gage heights used to hundredths,

Maxima, —~March-May 1950: Daily discharge, 2,600 second-feet Apr. 7; gage height, 19,75 feet 6-8 p.m,
Apr, 2,

1931 to February 1950: Discharge, 4, 530 second-feet Apr. 2, 1943 (gage height, 22.60 feet, from
floodmark) .
Remarks. —No regulation or diversion.

Mean discharge, in second-feet, 1950

Day | March | April May J[Day March l April May Day { March | April May
1 4.8| 2,200 403[ 11 8. 5| 1,800 1,520 21 11 1, 300 926
2 4,21 2,400 408]f 12 8.5 1,600 1,420 22 11| 1,140 925
3 4.6| 2,400 513 13 8. 5 1,400 1,280 23 11 979 928
4 5.5 2, 400 549( 14 8.5 1, 500 1,120t 24 11 854 882
5 10 2,400 616)| 15 8.5 1,700 952 | 25 36 755 776|
6 10 2, 400 1, 030| 16 10 1,870 812 26 85 658 6504
7 10 2,600 1, 230f 17 10 1, 750, 730 27 340 574 556
8 10 2, 500 1, 240f 18 10 1, 650 672 28 650 504 484
9 10 2, 200 1,540| 19 10 1, 530 660 || 29 850 431 422
10 10 2, 000 1,590| 20 10 1,410 880 | 30 1,700 414 374
31 2,400 - 331
Monthly mean discharge, in second-feet...... tesecarenssararanorensrne 202 1,577 852
Runoff, in acre-feet......coituieeveecanne . 12,450 | 93,860 52, 400
Runoff, in inChes .uuueiurearenerenrenacerasoroasessnnnssans 0.22 1.69 0,94
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage Gage Gage Gaﬁs .
Hour { height | Discharge | Hour | height | Discharge | Hour heig%xt Discharge | Hour | height | Discharge
Mar, 24 Mar, 31 (cont'd.) Apr. 5 (cont'd.) May 3 (cont'd.)
6 7.75 8 |18.57 8 | 18,73 8 9.03 546
N 7,90 N [18,87 12 18.65 12 9.12 556
6 8.14 4 |18,97 Apr, 6 May 4
12 8.29 8 [18.95 6 | 18,41 4 9.13 557
Mar, 25 12 18,91 N 18.31 8 9.10 554
6 8.30 Apr. 1 6 | 18.31 N 9,04 547
N 8.30 4 18.87 12 18,41 4 9,00 543
6 8,36 8 18,83 Apr. 7 8 8.99 542
12 8.45 N ]18.94 6 18.59 12 9.00 543
Mar. 26 4 119,08 N | 18.74 May 5
4 8.45 8 19,20 6 18,80 4 9.04 547
8 8.45 12 119,25 12 | 18,65 8 9.12 556
N 8,53 Apr. 2 Apr. 15 N 9,21 566
4 9,05 4 19.30 6 16,25 4 9.78 630
8 9,49 8 19,40 N | 16.29 8 10,51 721
12 9.68 N ]19.55 6 16.39 12 11,16 812
Mar, 27 4 ]19.71 12 | 16.45 May 6
6 9,81 8 19,75 Apr. 16 4 11,77 900
N | 10.15 12 19.68 6 16,34 1,920 8 12,24 972
B 10.63 Apr, 3 N | 18.17 1,870 N 12,65 1,040
12 10. 90 4 19,57 6 15.99 1,820 4 12,99 1, 090
Mar, 28 8 19.45 12 15,87 1,790 8 13.25 1,150
6 | 11,16 N |19.52 Apr, 17 12 [13.48 1,190
N | 11,38 4 119,60 6 | 15.78 1,760 May 7
6 11,56 8 19,54 N { 15,74 1,750 4 13.64 1,220
12 11,74 12 19,31 6 15,69 1,740 8 13.72 1, 240
Mar, 29 Apr. 4 12 15.61 1,720 N (13,76 1, 250
6 | 12,00 4 [18.14 May 2 4 113,74 1,250
N | 12,42 8 |19.02 4 7.67 397 8 (13,70 1,240
6 | 13.05 N |19.01 8 7.66 396 12 |[13.62 1,220
12 14,02 4 19,14 N 7.68 398 May 8
Mar, 30 8 19,10 4 7.97 408 4 13.53 1, 200
4 14,77 12 18.80 8 7.92 424 8 13.46 1,190
8 15,57 Apr. 5 12 8,11 445 N [13.45 1,190
N | 16.40 4 18.60 May 3 4 13.70 1,240
4 | 17,37 8 118,49 4 8.39 476 8 114,08 1,320
8 17,95 N [18.46 8 8.60 499 12 14.41 1,400
12 | 18,30 4 |18.68 N 8.79 520
Mar. 31 4 8.93 535 4 14,70 1,470
4 | 18.48
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Buffalo River near Dilworth, Minn,. --Continued

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage K Gage R Gage Gage
Hour [height | Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour |height | Discharge
May 9 (cont'd.) May 11 May 19 (cont'd.) . May 22
8 14.89 1,520 [ 14,99 1,550 8 .39 706 6 11.91 922
N 15,03 1,560 N | 14,91 1,520 12 10,83 766 N | 11.93 924
4 (15,12 1,580 6 | 14.83 1,500 May 20 6 | 11.95 928
8 {15.18 1,600 | 12 | 14,73 1,480 4 11,21 819 [ 12 | 11,98 932
12 15,20 1,600 May 12 8 11.51 862 May 23
May 10 8 14,59 1,440 N 11.74 896 6 11,98 9832
4 15.22 1,610 4 14,41 1,400 4 11.89 918 N (11,87 930
8 15,21 1,600 12 14,25 1,360 8 11,99 934 6 11,94 926
N |15.19 1,600 May 19 12 112,01 936 | 12 | 11,88 917
4 115,16 1,590 4| 9.80 632 May 21 May 24
8 15,11 1,580 8 9.75 626 6 11,98 932 8 11.75 898
12 | 15.06 1, 560 N 9.82 634 N [11.93 924 4 | 11,57 870
4 10,00 656 6 11.90 920 12 11.34 838
12 (11,98 918

Supplemental record. - Apr. 1, 9 a.m, 18,82 ft.; Apr. 2, 6-8 p.m., 19.75 ft.; Apr, 3, 10 a. m.,
19.42 ft.; Apr. 7, 9 p,m,, 18.83 ft.; Apr. 15, 10 p.m., 16,48 ft,
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South Branch Buffalo River at Sabin, Minn.

Location, —Lat, 46°46'20", long. 96°37'40", in SWiSWisec. 9, T. 138 N., R. 47 W., at highway bridge,
a quarter of a mile downstream from Whiskey Creek, and 1 mile east of Sabin.

Drainage area. —524 square miles.

Gage-height record. ~Graph drawn on basis of once or twice-daily chain gage readings Mar. 27 to Apr.
13, Apr. 20-22, 24, 26, May 2-15, 17, 19-26, 28-31, and daily readings or average daily gage heights
for all other periods except that of no flow.

Discharge record. —Stage-discharge relation defined by current-meter ts. Stage-discharge
relation affected by ice Mar. 26-31, Apr. 12-14. Gage heights used to hundredths.

Maxima. —March-May 1950: Discharge, 1,460 second-feet 8 p. m. Apr. 1; gage height, 14.15 feet
5-6 p.m. Mar. 29.

1945 to February 1950: Discharge observed, 1,480 second-feet Mar. 18, 1945 (gage height;
14.69 feet) .
Remarks. —No regulation or diversion.

Mean discharge, in second-feet, 1950

Day | March | April May Day | March | April May Day | March | April May
1 0| 1,390 86| 11 0 592 648 || 21 0 281 413
2 0| 1,420 102 12 0 600 410 |[ 22 0 223 429
3 0| 1,330 150 || 13 0 550 292 || 23 0 188 322
4 0| 1,220 201§ 14 0 550 235 |[ 24 0 164 231
5 0| 1,070 242 || 15 0 549 192 || 25 0 143 178
6 0 1,100 38114 16 0 628 162 || 26 40 111 143
7 of 1,190 6201 17 0 671 165 || 27 700 86 120
8 0| 1,130 670 || 18 0 672 180 || 28 1,100 96 96
9 0 816 709 { 19 0 577 224 (| 29 | 1,300 103 7
10 0 606 772 20 0 398 303 || 30 | 1,300 96 65
31 1,400 - 54
Monthly mean discharge, in second=feet...,..cceverccosecacccacencnncs 188 619 286
Runoff, in acre-feet..... eeeiesetasasecbensenaganseobaressneannnnsen 11,580 | 36,810 | 17,600
Runoff, in inches .vvieveieacececnannas shecssernnsasensonanns veseseses| 0.41 1.32 0.63
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage Gage Gage Gag: .
Hour | height | Discharge | Hour | height | Discharge | Hour heig%xt l Discharge | Hour | height | Discharge
Mar, 27 Apr. 4 ° Apr. 11 May 7
6 | 12,44 4 112,91 1,230 41 10.55 565 4 | 10.56 567
N | 12.79 8 |12.81 1, 200 8 | 10,49 553 8 | 10.57 569
6 | 13.21 N |12./88 1,220 N | 10.49 553 N | 10.75 605
12 | 13,73 4 (12,95 1, 240 4| 10.86 628 4 | 11,05 668
Mar, 28 8 |12.86 1,220 8 | 10,94 644 8 |11.16 693
4 | 13,99 12 | 12,64 1,140 | 12| 10.95 646 | 12 | 11.10 679
8 | 14,11 Apr. 5 Apr, 12 May 8
N | 13.82 - 4 [12.36 1,060 8 | 10,95 8 (10,92 640
4 | 13.91 8 [12,17 994 4| 10.95 4 [11.08 675
8 | 14,08 N 112,27 1,030 | 12 | 11,02 12 | 11.23 710
12 | 13.98 4 |12.51 1,100 Apr, 13 May 9
Mar. 29 8 |12.59 1,130 8 [ 11.07 8 [11.19 701
8 | 13,901 12 | 12.45 1,080 4| 11,04 4 |11,23 710
4| 14,15 Apr. 6 12 | 10.93 12 | 11.28 723
12 | 14.07 4 |12,28 1,030 May 2 May 10
Mar. 30 8 | 12,17 994 8 5.68 93 4 111,31 731
8 | 14.03 N |[12.59 1,130 4 5,91 107 8 [11,36 744
4| 13,96 4 [12.m1 1,170 | 12 6.21 125 | N | 11.48 716
12 | 13,91 8 |12.69 1,160 May 3 4 [11,57 803
Mar, 31 12 | 12.69 1,160 8 6.49 141 8 | 11,61 815
6 | 13.91 Apr, 7 4 6.76 160 | 12 | 11.58 806
N | 13.83 N |12.77 1,190 | 12 6.99 176 May 11
6 | 13.66 12 | 12,86 1, 220 May 4 4 | 11,49 779
12 | 13.38 Apr. 8 8 7.25 194 8 |11.33 736
Apr. 1 8 |12.79 1,190 4 7,47 210 N |10.98 653
4 | 13.23 1, 340 4 112,45 1,080 12 7.66 223 4 |10.53 561
8 | 13,15 1,310 | 12 |12.18 998 May 5 8 110.28 515
N | 13,33 1, 380 Apr. 9 8 7.78 232 | 12 | 10,10 485
4| 13.51 1,440 6 |11,99 937 4 7.96 247 May 12
8 | 13.58 1, 460 N [11.61 815 | 12 8.25 272 6 9.86 450
12 | 13.55 1, 450 6 |11.15 691 May 6 N 9, 54 409
Apr. 2 12 10,93 642 4 8.42 287 6 9.21 370
8 | 13,51 1, 440 Apr. 10 8 8,61 306 | 12 8.90 336
4 | 13.47 1,420 8 |10,77 609 N 8.84 329 May 21
12 | 13,31 1, 370 4 |10.72 599 4 9,56 411 8 9.41 393
Apr. 3 12 |10.63 581 8 | 10.41 538 4 9.76 437
4 | 13,16 1,320 12 | 10.50 555 | 12 9,91 457
8 | 13.01 1, 260 May 22
N | 13.12 1, 300 8 9,84 448
4 | 13.33 1,380 4 9.63 420
8 | 13,30 1, 360 12 9.32 382
12 | 13.11 1, 300 .

Supplemental record. - Mar. 26, 1:30 p.m., 9,51 ft., 4:35 p.m,, 9.79 ft., 6:30 p.m,, 9,86 ft.;
Mar. 28, 2 p.m., 13,62 ft,, 6 p.m,, 14,14 ft.; Apr. 11, 10 a. m,, 10,47 ft., 549 sec, -ft,
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Wild Rice River of Minnesota Basin

Wild Rice River at Twin Valley, Minn,

Location, —Lat, 47°16'00", long. 96°14'40", in NEsec. 27, T. 144 N., R. 44 W., three-quarters of
a mile northeast of village of Twin Valley, and about 2 miles upstream from a small tributary which
enters from the right at Heiberg.

Drainage area.~888 square miles.

Gage-height record, —Water-stage recorder graph except for periods 12:01 to 9:40 a. m. Apr. 1, 12:30-
11 a. m. June 15, for which graphs were drawn based on record before and after period, 11:45 a.m
July 24 to 12 m. July 31, when occasional gage readings were obtained, and 11 p.m. Apr. Tto 1l a.m,
Apr. 10, 6 p.m. Apr. 11 to 7 p.m, Apr. 14, when no record was obtained.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 3, 100 second-
feet and extended to peak stage, Gage heights used to hundredths. Stage-discharge relation affected
by ice Apr. 1-15. Discharge for periods of no gage-height record computed on basis of records for
Wild Rice River near Ada and Marsh River below Ada.

Maxima. — April-July 1950: Discharge, 4,380 s d-feet 10 a. m. June 26 (gage height, 12,02 feet).

1909-17, 1930 to March 1950: Discharge, 9, 200 second-feet July 22, 1909 (gage height, 20,0
feet, site and datum then in use).

Remarks. —Flow partly regulated by Rice Lake and many other small lakes above station. Diurnal
fluctuation caused by operation of mill at Faith, 17 miles above station.

Mean discharge, in second-feet, 1950

Day | April May June July Day April May June July
1 500 1,720 1,240 1,810/ 16 2, 060 2, 200| 551 553
2 420 1,680 1,160 1, 560 17 2,450 2, 140 511 553
3 400 1, 840 1,100 1, 280|f 18 2,850 2, 050 482 531
4 400 2,000 1,030 1,140 19 2,710 2,020 453 509
5 400 2,140 970 990(| 20 2, 280 2, 440 429 478
6 460 2,510 922 ggo|l 21 1,940 2, 590 407 467
K 460 2, 590 875 ., 815} 22 1,930 2, 560 387 427
8 430 2, 740 828 718|| 23 1,910 2, 350 381 407
9 480 3, 390 798 870f| 24 1, 900 2,160 365 377
10 600 3,330 754 622|[ 25 1,880 2, 040) 1,220 350
11 600 3,240 708 694 26 1,790 1, 880 3,610 320
12 600 3,000 680 694f 27 1,750 1, 780 2,830 295
13 575 2, 800 660 s70|| 28 1,720 1,670 2, 860 262
14 810 2, 540 629 6461 29 1,710 1,530 2,470 262
15 1, 300 2,370 592 576} 30 1,740 1,420 2,170 240
31 - 1, 320 - 222
Monthly mean discharge, in second-feet..u..uesseennsss 1,302 2, 259 1,069 646
Runoff, in acre-feet,. 17,460 138, 900 63,610 39,720
Runoff, in inches ..... 1,64 2,93 1,34 0.84

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Gage | . Gage |
Hour | height [ Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour |height | Discharge

Apr, 15 Apr, 18 Apr, 22 May 6
2 7.43 2 9.94 2,780 4 8,53 1, 984 4 9.39 2,440
4 7.42 4 10,02 2,830 8 8,48 1,950 8 9,50 2,510
6 7.39 6 9,99 2,810] N 8.40 1,91q N 9,53 2,530
8 7.35 8 10,01 2,830 4 8.34 1,880 4 9,56 2, 550
10 7.27 10 10,02 2,830| 8 8,37 1, 904 8 9,57 2, 550
N 6.92 N 10,03 2,840] 12 8,38 1,904 12 9.58 2, 560

2 7.45 2 10,05 2,850 Apr, 23 May 7
4 8. 44 4 10,09 2,880| 8 8.40 1,914 4 9,60 2,570
6 8.02 6 10,12 2, 900 4 8.40 1,914 8 9.60 2, 570
8 8.42 8 10.15 2,920| 12 8.41 1,92q N 9.61 2, 580
10 8,10 10 10,15 2,920 May 2 4 9.63 2,590
12 8.19 12 10,10 2,880 & 7.88 1,680 8 9.67 2,610
Apr. 16 Apr, 19 N 7.87 1,670 12 9.70 2,630

2 8. 30 1,860 [ 2 10,08 2,870| 6 7.88 1, 68Q May 8
; 4 8.37 1,900 | 4 10,05 2,850 12 7.93 1,704 4 9,72 2,640
6 8.38 1,900 6 9.99 2, 810 May 3 8 9.74 2,650
8 8,43 1,920 | 8 9,95 2,790 4 8.02 1,730 N 9.76 2,670
10 8.46 1,940 | 10 9. 90 2,760| 8 8.15 1,794 4 9,87 2,740
N 8.62 2,020 | N 9.82 2,700 N 8,26 1, 840 8 10,08 2, 870
2 8.64 2,080 [ 2 9.7¢ 2,670| 4 8,40 1,91d 12 | 10,41 3,100

4 8.85 2,150 4 9.73 2,650 8 8,50 1, 960 May 9
6 9.07 2,270 6 9..66 2,610| 12 8,53 1,98Q 2 10,51 3,170
8 9.18 2, 330 8 9.62 2, 580 May 4 4 10.63 3,260
10 9.21 2,350 | 10 9.56 2,550 4 8.56 1,990 6 | 10.75 3,360
12 9.42 2,460 | 12 9.51 2,520| 8 8.57 2,000 8 10,71 3,330
Apr. 17 Apr. 20 N | 8.58 2,00q 10 | 10.84 3,430
2 9.49 2,500 | 6 9.29 2,390 4 8,57 2,000 N | 10.86 3,450
4 9,47 2,490 | N 9,08 2,270 8 8,58 2,000 2 10,93 3,500
6 9.43 2,470 6 8,87 2,160 12 8,63 2,030 4 10,93 3,500
8 9. 38 2,440 | 12 8.67 2,050 May 5 6 10,90 3,480
10 9.34 2,420 Apr. 21 4 8.68 2,050 8 | 10,87 3,460
N 9,29 2, 350 4 8,49 1,960 8 8.73 2,080 10 10.88 3,460
2 9,31 2,400 8 8. 38 1,900 N 8.79 2,119 12 10,92 3,500

4 9.33 2,410 | N 8.37 1,900 4 8.87 2, 160 May 10

6 9.33 2,410 4 8,41 1,920 8 9.05 2, 260 4 10,86 3,450
8 9.34 2,420 | 8 8.48 1,950 12 9.26 2,370 8 | 10.77 3, 380
10 9.44 2,470 | 12 8.52 1,970 N | 10.67 3, 300
12 9,70 2,630 4 | 10,62 3,260
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.

Wild Rice River at Twin Valley, Minn, (cont'd.)

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Gage R Gage
Hour |height | Discharge | Hour | height { Discharge | Hour | height | Discharge | Hour [height | Discharge
May 10 (cont'd.) May 13 (cont'd.) June 25 (cont'd.) June 26 (cont'd.)
8 10,61 3, 250 4 9.8 2, 730 6 8.47 1, 840 8 10,82 3,420
12 10.58 3, 220 8 9.9 2,180 8 8.86 2,070 10 10,59 3,230
May 11 12 9.79 2,660 10 9.29 2, 320 12 10.43 3,110
4 10,58 3, 220 May 14 12 9.1 2,650 June 27
8 10.69 3, 310 8 9.67 2, 580 June 26 4 10,22 2,960
N 10.68 3,300 4 9. 56 2, 500 2 10.12 2,890 8 10.09 2,870
4 10.61 3,250 | 12 9.49 2, 450 4 |10.44 3,120 N | 19.91 2,750
8 10.49 3,150 June 25 6 11.05 3,600 4 9.84 2, 700
12 10,38 3,080 | 2 3,59 365 8 |11.84 4,230 8 9.88 2,730
May 12 4 4.05 457 10 12.02 4, 380 12 9,98 2, 800
6 10.29 3,010 6 5.07 687 N [11.75 4,160 June 28
N 10.25 2,980 8 5.18 13 2 11.56 4,010 4 10,17 2,930
6 10.25 2,980 10 5.21 720 4 11.35 3,840 | .8 10.19 2, 940
12 10.18 2,940 N 6.49 1, 050 6 11.09 3,630 N | 10.19 2,940
May 13 2 7.18 1,270 4| 10,08 2,870
4 10,07 2,860 4 7.88 1, 550 8 9.91 2, 750
8 | 10002 2,820 12| 9l 2,650J
N 9.99 2, 800

Supplemental record.~ Apr. 15, 4:30 p, m., 8,53 ft,, 6:30 p.m,, 8.77 ft.; Apr. 18, 8:30 p.m,,
Eg I8 It., 2, 940 sec. ~ft.; Apr. 21, 10 a.m., 8,36 ft., 1,890 sec, -ft.; May 9, 5'30 p.m,, 10,96 ft,,
3,530 sec.-ft., May 11, 7:15 a,m,, 10,84 ft., 3,430 sec. -ft,; June 25, 5 a, m., 5,01 ft., 672
sec, ~ft.; June 25, 9 a.m., 5.09 ft., 692 sec.-ft.. June 26, 9 a.m., 11,85 ft., 4,240 sec, -ft.;
June 27, 6 a.m,., 10.19 ft., 2,940 sec. -ft.
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Wild Rice River near Ada, Minn.

Location. ~Lat., 47°15'50", long. 96°30'00", in NEisec. 28, T. 144 N., R. 46 W., at highway bridge,
. 3 miles south of Ada.
Gage-height record. —~Graph drawn on basis of once-daily readings of staff gage or auxiliary chain gage
Apr. 14-21, May 2-10, 19-23, June 26-30, and daily gage heights for all other periods.
Discharge record. —Stage-discharge relation defined by current-meter measurements below 1, 400
d-feet and ded to peak stage. Gage heights used to hundredths. Stage-discharge relation
affected by ice Apr. 1-15. Discharge for periods of no gage-height record computed on basis of
records for Wild Rice River at Hendrum and Marsh River below Ada.
Maxima. — April-July 1950;: Discharge, 1,720 second-feet 12 m. June 26 (gage height, 10.31 feet, from
graph based on gage readings) .
1948 to March 1950: Discharge observed, 662 second-feet July 8, 1949; gage height, 10. 30 feet
Mar. 28, 1950 (backwater from ice).
Remarks, — Flow diverted into Marsh River through two overflow sections, the points of divergence
being 24 and 6 miles above station.

Mean discharge, in second-feet, 1950

Day April May June July Day April May June July
1 380 551 348 681 16 826 705 131 118
2 360 561 330 500 17 861 877 121 113
3 360 687 310 390 18 957 651 103 107
4 340 860 290 300 19 897 644 95 95
5 380 1,090 274 240 20 805 799 89 83
8 440 1,060 244 212 21 678 853 78 78
7 500 1,020 230 194 22 613 812 63 68
8 500 979 216 174 23 600 756 68 56
9 460 1,140 205 155 24 601 722 68 44
10 460 1,060 194 143 25 595 681 1,000 34
11 460 1,010 180 137 26 571 591 1,570 28
12 440 950 168 168 27 525 537 1,560 22
13 420 904 168 149 28 533 480 1,140 18
14 500 860 155 149 29 ' 521 439 949 13
15 750 781 143 125 30 540 411 791 11
31 - 376 - 8.3
Monthly mean discharge, in second-feet,. 562 763 376 149
Runoff, in acre-feet,... 33,470 46, 900 22, 380 9,150
Runoff, in inches ...ieiveeeeereonsesnsencsancancscnns - - - -

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Gage j Gage .
Hour | height | Discharge | Hour | height | Discharge { Hour | height [ Discharge |[Hour |height | Discharge
Apr, 14 Apr, 19 May 7 May 22
4 7.37 8 8,06 906 8 8.56 1,030 8 7.67 821
8 .34 4 7.99 890 4 8.51 1,010 4 1.57 800
N 7.36 12 7.88 866 12 8.38 981 12 .50 185
4 7.42 Apr, 20 May 8 May 23
8 7.51 8 7.72 831 4 8.28 857 4 T.40 764
12 7.62 4 7.50 785§ 8 8.22 043 8 .81 745
Apr. 15 12 7.24 730 N 8.24 948 12 .25 732
4 7.73 Apr. 21 4 8.35 974 June 26
8 7.80 8 7.04 689 8 8.53 1,020 4 8.60 1,400
N 7.84 4 6.90 661| 12 8.75 1,080 8 10,00 1, 580
4 .84 12 6.78 637 May 9 N | 10.14 1,640
8 7.82 May 2 4 8.94 1,140 4 | 10.22 1,680
12 7,78 8 | 6.32 545 8 9.03 1,170 8 | 10.29 1,710
Apr, 16 4 6.40 561} N 9.04 1,170 12 10.31 1,720
4 7.73 833 12 6.64 609] 4 8.99 1,160 June 27
8 7.69 825 May 3 8 8.81 1,130 4 10,29 1,710
N 7.67 821 8 6.90 661 12 8.83 1,100 8 10,20 1,670
4 7.66 819 4 7.16 714 May 10 N | 10,00 1, 580
8 7.67 821 12 7.40 764 8 8.71 1,070 4 9.80 1,490
12 7.70 827 May 4 4 8.62 1,040 8 9,60 1,400
. Apr. 17 8 | 1.60 806( 12 | 8.58 1,030 | 12 { 9.40 1,310
4 7.73 833 4 7.98 888 May 19 June 28
8 .77 842 12 8.48 1,010{ 8 6.69 619 8 9,04 1,170
N 7.81 850 May 5 4 4,80 641 4 8.178 1,090
4 7.83 855 4 8.70 1,060( 12 7.16 714 12 8.58 1,030
8 8.00 892 8 8.84 1,110 May 20 June 29
12 8.30 962 N 8,90 1,120 8 7.53 791 8 8.36 976
Apr, 18 4 | 8.90 1,120 4 | 1.70 827 4 | s8.12 920
4 8.39 984 8 8.78 1,090 12 7.78 844 12 7.90 870
8 8,34 972 12 8.83 1,100 May 21 June 30
N 8.29 960 May 6 4 7.81 850 8 7.64 814
4 8.23 945 8 8.13 1,070 8 7.83 855 4 7.40 764
8 8.19 936 4 8.62 1,040 N 7.84 857 12 7.18 718
12 8.14 924 12 8.58 1,030 4 7.85 859
8 7.83 855
12 7.178 844

Supplemental record. - Apr. 18, 3 a,m., 8.40 ft., 986 sec.-ft.; May 9, 10 a.m., 9.05 ft,, 1,180
Sec. -1t
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Wild Rice River at Hendrum, Minn,

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

Drainage area. -1, 600 square miles.

Gage-height record, —Chain gage readings twice daily except May 21 and June 1 when once-daily read-
ings were obtained and June 24-30 which were computed from graphs.

Discharge record. —Stage-discharge relation not determined for high stages due to backwater from
Red River of the North except for period June 26-30 for which relation was defined by current-meter
measurements below 2,000 second-feet. Stage-discharge relation affected by ice Apr. 1-16 and by
backwater from Red River of the North Apr. 17 to June 25 (discharge computed on basis of 7 discharge
measurements and records for station near Ada). Gage heights used to hundredths.

Maxima. —April-June 1950: Daily discharge, 3,000 second-feet May 10; gage height observed, 25.09
feet 8:37 a.m. Apr. 8 (backwater from ice).

1944 to March 1950: Daily discharge, 4, 200 second-feet Apr. 15, 16, 1947; gage height observed,

27.70 feet Apr. 15, 1947.

Remarks. — Flow diverted into Marsh River through two overflow sections, the points of divergence
being 24 miles and 6 miles upstream from station near Ada.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 1, 300] 750 400 11 1,600 2,800 260 | 21 2,200 1,400 110
2 1, 700 850 380 12 1,700| 2,800 240 || 22 1, 800 1, 200 95
3 2, 000 1,600 360 13 1,800 2,600 240 23 1,600 1, 000 85
4 2,200, 2,000 340 14 1,800| 2,400 260 || 24 1,200 850 85
5 2,400 2,400 320| 15 1,900{ 2,200 260 it 25 1, 000 800 190
6 2,400| 2,800 300]| 16 2,200| 2,000 260 || 28 300 750| 1,200
7 2,400 2,800 280 17 2,200( 1,800 220 || 27 800 700{ 1,810
8 1,700 2,600 280] 18 2,800( 1,400 200 || 28 650 550 1,940
9 1,700 2,800 280 19 2,800( 1,200 170 || 29 700 500( 1,840
10 1,700 3,000 260( 20 2,400| 1,200 130§ 30 700 460| 1,680
31 - 440 -
Monthly mean discharge, in second=feet.......oeceveoesceoccessansiaas 1,738 1,634 482
Runoff, in acre~feet...cccivesecsancscns 103,400 | 100,500( 28,710
Runoff, in inches .ouiveesveesreenrreereasanaccsisceasssonsosecesesas] 1,21 1.18) 0.33
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‘Goose River Basin
Goose River at Portland, N. Dak.

Location. —Lat. 47°33', long. 97°28', on line between secs. 12 and 13, T. 147 N., R. 54 W., at
highway bridge 6 miles northwest of Portland. Datum of gage is 978.76 feet above mean sea level,
datum of 1928,

Drainage area. —544 square miles.

Gage-height record. — Graph based on one or more daily chain gage readings. .

Discharge record. — Stage-discharge relation defined by current-meter measurements. Affected by ice
Apr. 1-17. Discharge for periods Apr. 17-23, May 6-14, computed by using rate of change of stage
as a factor.

Maxima. — April-June 1950: Discharge, 8,090 second-feet 4 a.m. May 9; gage height, 22,98 feet,

Apr. 18, May 9.
1939 to March 1950: 4, 700 second-feet Apr. 21, 1948 (gage height, 21.30 feet).

Remarks. —Minor regulation and diversions above station,

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 75 221 123 || 11 250[ 4, 400 40| 21 2,970 625 43
2 70 255 107 12 200{ 3,870 43) 22 1,940 558 39
3 65 347 97 || 13 160 3,140 39| 23 1,430 431 35
4 60 379 86 || 14 160| 2,080 36| 24 1,080 339 35
5 60 508 7|15 225 1,390 371 25 794 274 38
6 85 1,160 67 || 16 690 962 43| 26 543 241 49
7 210 2,370 61 || 17 3, 400 721 54| 27 341 212 90
8 220 4,430 56 || 18 6,820 596 62| 28 221 187 74
9 300 6,800 50 | 19 5, 180) 533 53| 29 191 163 68
10 320{ 5,060 44 || 20 4,130 542 461 30 220 150 49

o 31 - 139 -
Monthly mean discharge, in second-feet......cocvveieosceennnceacanane| 1,081 1,390 58
Runoff, in acre-feet, wesessess| 64,300} 85,450 | 3,450
Runoff, in inches ..... 2.22 2,95 0,12

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage age
Hour height Discharge | Hour height Discharge | Hour h?iigg}ft l Discharge { Hour hce;ig%n] Discharge

Apr. 15 Apr. 25 May 6 May 16

6 7.04 170 N | 10.48 792 N [12.40 1,110 8 | 11.77 1,010

N 7.35 190 12 9.60 656 12 14.70 1,700 4 11.14 899

6 8.28 270 Apr, 26 May 7 12 10.62 814
12 9.45 380 N 8.77 539 8 16.12 2,290 May 17

Apr. 16 12 8.00 439 4 17.10 2,590 8 10.19 745

N 11.81 660 Apr. 27 12 17.67 2, 780 4 9.82 689

6 12.87 800 N 7.13 333 May 8 12 9.53 646
12 15.20 1, 200 12 6.45 259 6 18.10 3,100 May 18

Apr. 17 Apr. 28 N |19.00 3, 950 N 9.18 595

6 18.35 2,100 N 6.02 216 6 20.40 5,510 12 8.86 551
N |19.53 3,000 12 5.78 194 12 22.08 7,550 May 19

6 20. 50 5,020 Apr. 29 May 9 N 8.68 527

12 21.28 5, 700 8 5.71 188 4 22.82 8, 090 12 8.68 5217
Apr. 18 4 5.72 189 8 22.98 7, 500 May 20

6 21.89 6, 350 12 5.85 200 N |22.82 6, 640 N 8.74 535

N 22.40 7,150 Apr. 30 6 22.46 6,020 6 8.82 546

4 22,72 7,620 6 6.03 2117 12 22,06 5,480 12 9.08 581
8 22,98 7, 500 N 6.12 226 May 10 May 21

12 22.170 6,150 12 6.10 224 6 21.74 5, 200 4 9.39 625

Apr. 19 May 1 N [21.51 5, 060 8 9.51 642

6 22.08 5, 280 4p 6.04 218 ‘12 21.16 4, 700 4 9.44 632

N }|21.70 5,150 12 6.10 224 May 11 12 9.27 608
12 (21.19 4, 660 May 2 ‘N | 20.80 4, 380 May 22

Apr. 20 8 6.26 240 12 20.48 4,120 N 8.94 562

N |[20.67 4,140 4 6.51 265 May 12 12 8.48 501
12 20.02 3,580 12 6.82 297 N (20,18 3,870 May 23

Apr. 21 May 3 12 19.85 3,630 N 7.90 426

N j19.22 3,000 N 7.34 358 May 13 6 7.66 396

6 18.67 2,650 4 7.42 367 8 19.60 3, 360 12 .50 377
12 18.00 2,320 12 .44 370 4 19.10 2, 940 May 24

Apr. 22 May 4 12 18.45 2, 580 N 7.18 339

N [16.62 1,920 6p| 7.53 381 May 14 12 6.86 302
12 |15.33 1,620 | 12 7.66 396 N |17.19 2, 060 May 25

Apr, 23 May 5 12 15.65 1,630 N 6.56 270

N 14,20 1,420 8 8.01 440 May 15 12 6.40 254
12 13.24 1, 260 4 8.75 536 N [13.99 1, 400 May 26

Apr. 24 12 9.90 701 12 12.56 1,140 N 6.27 241

N 12.25 1,090 12 6.14 228
12 | 11.35 934 May 27

N 5.98 212
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Goose River at Hillsboro, N. Dak.

Location. —Lat. 47°24', long. 97°03', in NWisec. 5, T. 145 N., R. 50 W., 50 feet upstream from
city water supply dam in Hillsboro.
Drainage area. —1, 200 square miles.
Gage-height record. —Water-stage recorder graph except for periods Apr. 8-21, 23, 24, May 7-16,
when graph was drawn on basis of one to four daily readings from reference point, and Apr. 22,
May 5, 6, when there was no record.
Discharge record. —Stage-discharge relation defined by current-meter measurements. Affected by
ice Apr. 1-17; discharge computed on basis of five discharge measurements, gage heights, weather
records, and records for station near Portland. No gage-height record Apr. 22, May 5, 6; discharge
computed on basis of weather records and records for station near Portland. Discharge for Apr. 18-
21, 23-25, May 7-17 compuied using rate of change of stage as a factor. Shifting-control method
used June 10-30.
Maxima. —April-June 1950: Discharge, 9, 420 second-feet 12 N. Apr. 19; gage height, 14.94 feet,
4 p.m. Apr. 19,
1931 to March 1950: Discharge, 4, 180 second-feet Apr. 16, 1948 (gage height, 10.65 feet). -
Remarks. —No diversions. Minor regulation at low stage by several small dams.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 220 471 251f 11 1,350 6,920 110 21 5,970 1,130 106
2 270 530 230 12 1,000 5, 960 106 22 5,100| 1,170 106
3 280 626 201 13 900| 5, 250 103) 23 4,240| 1,090 106
4 300 842 196) 14 900| 4,620 100 24 2,780 859 103
5 340 1, 500 183| 15 1, 600 3,650 100ff 25 2, 080 688 113
6 550 2,700 166 16 2,450 2,540 o7l 26 1,490 563 126
7 1,050 4,430 155) 17 3, 200 1,920 97| 27 1,030 481 136
8 1,800 4,780 144f 18 4,820 1,360 10 28 712 422 140
9 2,000 5, 200 129) 19 8, 340 1,130 106} 29 522 373 151
10 2,000 7,590 120] 20 7,290 1,100 106|| 30 462 330 159
289 -
Monthly mean discharge, in second-feet,... . . 2,275 135
Runoff, in acre-feet. 139, 900 8,030
Runoff, in inches ... 2.19 0.13

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage age Gage
Hour height Discharge | Hour height Discharge | Hour h(giggml Discharge | Hour heightl Discharge

April 18 April 25 May 3 May 12

N 11.52 4, 960 6 5,98 2,220 | N 1.53 613] N 13,64 5, 984

6 11.87 5,200 N 5.25 2,110 | 12 1.63 688 12 13,30 5, 574
12 12.32 5,650 6 4,50 1,950 May 4 May 13

April 19 12 3.75 1,780 | N 1.78 809 N [12.93 5, 240

4 12,79 6, 990 April 26 12 2,07 1,060 12 12,48 4, 940
8 14.26 9,150 6 3.14 1, 640 May 7 May 14

N 14,76 9,420 N 2,64 1,480 6 9.74 4,430] N |[12.00 4, 64

4 14,94 9,130 6 2,39 1,340 | N 10.30 4,420| 12 11.46 4,270
8 14.84 8, 500 12 2,25 1,220 6 10.67 4, 500 May 15

12 14,73 8,110 April 27 12 10,98 4, 590 6 11.04 3,929

April 20 N 2,03 1,030 May 8 N |10.48 3, 704

N 14.36 7, 240 12 1.83 850 | N 11.42 4, 800 2 10.41 3,620

12 14,01 6,560 April 28 12 11.80 4,950] 12 9.23 2,960
April 21 N 1.65 704 May 9 May 16

N 13.66 5,920 12 1.50 591 N 12.15 5,170{ N . 2,499

12 13.25 5,470 April 29 8 | 12,39 5,340| 12 5.90 2,220
April 23 N 1.39 514 | 12 12,58 5,670 May 17

6 12.07 4,600 12 1.32 467 May 10 N 4.40 1,93d

N 11.70 4, 360 April 30 4 12.89 6,120{ 12 2.97 1, 59Q
6 11.30 3,920 N 1.31 461 8 13,66 7, 910! May 18

12 10.52 3,400 12 1.31 461 N 14.40 8, 520, 6 2.56 1, 444

April 24 May 1 5 14,64 8,200f N 2.38 1, 33q

6 9.65 3,010 N 1.32 467 | 12 14.56 7,750| 12 2,22 1,200
N 8.74 2,710 12 1.35 488 May 11 May 19

6 7.82 2, 530 May 2 N 14.16 6,800 N 2,13 1,129

12 6.88 2,310 N 1.40 521 12 13.84 6,330 12 2.10 1,094

12 1. 50 591
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Marsh River Basin

Marsh River below Ada, Minn.

Location. —Lat. 47°17'50", long. 96°33'50"", in NWiNW% sec. 18, T. 144 N., R. 46 W., at bridge on
farm lane 1.9 miles west of Ada.

Gage-height record. —Graph drawn on basis of twice daily chain gage readings Apr. 15-20, May 2-5,
19-21, June 24 to July 4 except for period June 26 to July 2 when graph was based on one reading
and the highwater mark, and average daily gage heights for all other periods.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 1, 700
second-feet and extended to peak stage. Gage heights used to hundredths. Stage-discharge relation
affected by ice Apr. 1-14.

Maxima. —April-July 1950:° Discharge, 1, 850 second-feet about 8 p. m. June 27 (gage height, 14.57
feet, from floodmark).

1949 to March 1950: Discharge observed, 683 second-feet June 1, 1949 (gage height, 10.80
feet) .

Remarks. —No regulation. Unknown amount of water from Wild Rice River enters Marsh River about

5 miles above station.

Mean discharge, in second-feet, 1950

Day | April May June July Day April May June July
1 200 830 782 1,490/ 16 644 1, 500 459 495
2 200 835 757 1,340} 17 1,310 1,450 426 494
3 200 906 729 1,150 18 1,580 1,430 408 480
4 200 1,210 699 940( 19 1,560 1,420 387 469
5 190 1,440 674 811}| 20 1,510 1, 540 367 449
6 220 1,560 644 745{ 21 1,380 1,620 345 424
7 320 1,600 620 685|[ 22 1,210 1, 570 316 413
8 340 1,610 597 633[| 23 1,090 1, 560 324 384
9 340 1,660 570 588( 24 1, 040 1,520 317 356
10 400 1, 750 557 552{| 25 1,020 1,480 489 332
11 420 1, 700 536 52 26 977 1,370 1, 000 314
12 420 1,670 524 557|| 27 909 1,220 1,740 297
13 440 1,620 517 553|| 28 866 1,060 1,740 276
14 460 1,570 500 552i 29 840 950 1,660 259
15 517 1,530 483 531 30 830 882 1,580 222
31 = 823 - 218
Monthly mean discharge, in second-feet,....eveesasenes 721 1,383 692 566
Runoff, in acre~feet. . vvevevecsessarsssoiansosesnanes 42,910 85,080 41,150| 34,800

Runoff, in inches ......... hetienaeans - - - -

Gage height, in feet, and discharge, in;second-feet, at indicated time, 1950

Gage . Gage j Gage Gage
Hour | height | Discharge | Hour | height | Discharge:| Hour | height | Discharge |Hour |height | Discharge
Apr, 15 Apr, 18 (cont'd.) May 4 June 24
8 8,32 510 4 14,28 1,590 8 13,56 1, 090 8 6.72 313
4 8.38 516) 12 | 14,21 1, 530 4 | 13.99 1, 350 4 6.68 307
12 8.72 550 Apr, 19 12 14,08 1,420 12 6.93 340
Apr. 16 8| 14,22 1, 540 May 5 June 25
4 8,98 576 4 14,26 1,580 8 14,05 1,400 4 7.22 378
8 9,32 610 12 | 14.26 1, 580 4 | 14.11 1, 450 8 7.62 429
N 9,61 639 Apr. 20 12 | 14.20 1,520 N 8,04 479
4 9.97 671 8 14,19 1,520 May 19 4 8.56 534
8 10,47 713 4 14,15 1,480 8 14,04 1, 390 8 9.24 602
12 11,09 761 12 14,13 1,470 4 14,09 1,430 12 10.12 685
Apr. 17 May 2 12 14,12 1,460 July 3
4 12.02 837 8 11,95 830 - May 20 8 13,77 1,190
8 13,47 1, 070} 4 11,99 834 8 14,13 1,470 4 13.58 1,100
N 14,21 1,5300 12 12.14 852 4 14,26 1, 580 12 13,29 1,020
4 14,32 1, 630} May 3 12 14.34 1,650 July 4
8 14.31 1, 620 8 12,39 882 May 21 8 12,99 962
12 | 14.30 . 1,610 41 12,70 921 8 | 14.31 1, 620 4 }12,63 912
Apr. 18 . 12 { 13,07 977 4 | 14.30 1,610 | 12 [12,3% 872
8 14,28 1, 590 12 14,28 1, 590

Suq;lemental record, - Apr, 19, 8 p.m., 14,28 ft., 1,590 sec.-ft.; June 26, 5:30 a. m., 12,74 ft.,
sec, -it.; June 27, about 8 p.m., 14,57 ft., 1,850 sec, ~ft.
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Marsh River near Shelly, Minn,

Location, —Lat, 47°24'45", long. 96°45'50", in NEJNE} sec. 3, T. 145 N., R. 48 W., at bridge, 3-3/4
‘miles southeast of Shelly and 10 miles upstream from mouth.

Drainage area, —151 square miles.

Gage-height record. —Graph drawn on basis of twice-daily chain gage readings Apr. 14-27, May 2-29,
June 21 to July 6 except for period May 10-12 when graph was based on once-daily reference marks,
and average daily gage heights for all other periods.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 3, 800

*s d-feet and extended to peak stage. Gage heights used to hundredths, Stage-discharge relation
affected by ice Apr. 1-15.

Maxima, —April-July 1950: Discharge, 4,660 second-feet about 12 m. May 11 (gage height, 18,96 feet,
from floodmark) .

1944 to March 1950: Discharge, 4,150 second-feet Apr. 14, 1947 (gage height, 17,80 feet, from
floodmark) .

Remarks, —No regulation, Unknown amount of water from Wild Rice River enters Marsh River about

5 miles above gaging station below Ada.

Mean discharge, in second~feet, 1»950

Day | April May June July Day | April May June July
1 650 1, 480 1,230 2,990§| 16 1,910 2, 690 564 602
2 700 1, 540 1,170 2, 440|| 17 2,120 2, 450| 527 570
3 700 1,930 1,100 2,060}] 18 2,750 2, 220 490 554
4 700 2, 250 1,030 1, 700§ 19 3,620 2, 060 455 522
5 700 2,470 975 1,430} 20 3,530 2,120 439 490
6 700 3, 060 937 1,280] 21 3, 280 2, 250 410 474
7 700 3, 530 882 1,080) 22 2, 950 2, 500) 381 458
8 700 3,680 832 924 23 2,520 2, 540 356 442
9 700 3,980 783 828|| 24 2,120 2, 470| 346 410
10 700 4,380 734 733) 25 1, 900 2, 340 836 378
11 700 4,640 708 686)| 26 1,740 2, 150) 926 346
12 700 4, 350 683 6601 27 1,650 1, 920 1,690 330
13 700 3,760 658 635]| 28 .1,510 1, 730] 3,180 298
14 1, 000 3,330 632, 652|l 29 1,470 1, 570] 3,990 298
15 1, 500 2,980 602 635/| 30 1,480 1,410 3,560 267
31 - 1, 340) - 252
Monthly mean discharge, in second-feet........... 1,537 2,617 1,030 820
Runoff, in acre-feet. .., 91,440 160,900, 61,300| 50,430
Runoff, in inChes .cusecuieresasesesssesosssasoscansnes 11 20 7.6 6.3

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Gage | Gage | .
Hour |height | Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour |height | Discharge
Apr. 14 Apr. 21 May 4 May 11 (cont'd,)
4 9,94 8 | 16.52 3,320 8 |[13,02 2,230 8 | 18,902 4, 640
8 9.91 4 16.32 3,250 4 13,20 2,280 12 18,88 4,610
N 9.94 12 | 15.94 3,110( 12 |13,37 2, 320 May 12
4 | 10.08 Apr. 22 May 5 8 | 18.66 = 4,470
8 10.30 8 16,57 2,990 8 13.58 2, 380 4 18.35 4,270
12 10.62 4 15,37 2,920 4 14,02 2,510 12 17,96 4,030
Apr. 15 12 | 15.12 2,840} 12 |14.72 2,720 May 13
4 10,93 Apr. 23 May 6 8 | 17.862 3,820
8 11,22 4 ] 14,78 2,730f 4 15,05 2,830 4 117,35 3,680
N 11,47 8 14,38 2,610 8 15,47 2, 950 12 17,02 3,520
4 11,57 N | 13.98 2,490 N [15.80 3,060 May 14
8 11.61 4 | 13.68 2,410 4 [16,12 3,180 8 | 16.72 3,400
12 11.64 8 | 13.42 2,340 8 |[16.40 3,280 4 | 16,38 3,270
Apr. 16 12 ) 13.21 2,280} 12 16,62 3,360 12 | 15,96 3,120
8 | 11.72 1,680 Apr. 24 May 7 May 15
4 11,90 1,930 8 12,82 2,170 4 16,80 3,430 8 15.74 3,040
12 12,15 1,990 4 | 12.46 2,070y 8 |16.98 3,500 4 | 15,42 2, 940
Apr. 17 12+ 12,14 1,990 N 17,10 3, 560 12 15,06 2,820
8 | 12.46 2,070 pr. 25 4 [17.20 3,600 May 16
4 12,78 2,160 8 11,89 1,920 8 17.24 3,620 8 14,76 2,730
12 | 13,22 2,280 4 | 11.68 1,870 12 [17.26 3,630 4 | 14.486 2,640
Apr, 18 12 | 11.45 1,810 May 8 12 | 14.20 2, 560
4 13.60 2,390 Apr. 26 8 |17.28 3, 640 May 17
8 | 14,12 2,540 ( 8 | 11,20 1,750{ 4 [17.38 3,690 8 | 13,93 2, 480
N 14,66 2,700 4 11.086 1,720 12 17.62 3,820 4 13.68 2,410
4 15.34 2,910 12 | 10,97 1,690 May 9 12 | 13,42 2,340
8 16,05 3,150 . 27 8 17,85 3, 960 May 18
12 16.66 3,370 8 110,88 1,670 4 |17.96 4,030 8 ] 13.15 2,260
Apr. 19 4 10,78 1,640 12 18,08 4,100 4 12.84 2,180
4 17.10 3, 560 12 10.62 1,600 May 10 12 12,52 2,090
8 17.28 3,640 Ma; 8 18,40 4,300 May 19
N 17.36 3,680 8 10,17 1,490] 4 18.68 4, 480 4 12,42 2, 060
4 | 17.38 3,680 4 | 10.34 1,540 12 (18,84 4,590 8 | 12,37 2, 050
8 | 17.34 3,670 | 12 | 10,90 1, 680 May 11 N | 12,33 2, 040
12 17.28 3,640 May 3 4 18.90 4,620 4 12,34 2, 040
Apr. 20 8 | 11.60 1,850 8 |18,94 4, 650 8 | 12,40 2,060
8 17,12 3,560 4 12,25 2,020 N (18,96 4,660 12 12,44 2,070
4 16.98 3,500 12 12,76 2,150 4 18.94 4, 650
12 16.76 3,410




216 1950 FLOODS IN RED-WINNIPEG RIVER BASINS

Marsh River near Shelly, Minn,~Continued.

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage ] Gage Gage | Gage
Hour {height | Discharge | Hour | height | Discharge | Hour | height | Discharge |Hour |height | Discharge
May 20 May 24 (cont'd.) June 27 July 1
8 12,56 2,100 4 13,94 2,480 4 9.16 1,260 8 15,90 3,100
4 12,69 2, 140 8 13,92 2,480 8 10,05 1,460 4 15,22 2, 87d™
12 12,84 2,180 12 13,82 2,450 N 10.96 1,690 § 12 14,58 2, 670
May 21 May 25 4 | 11,82 1,910 July 2
8 13. 00 2,220 8 13,52 2, 370 8 12,62 2,120 8 14.00 2,500
4 13,16 2,260 4 13.30 2,300 12 13,58 2, 380 4 13.54 2, 370
12 13.46 2, 350 12 13.12 2,250 June 28 12 13,08 2, 240
May 22 May 26 4 | 14.50 2,650 July 3
4 13,76 2,430 8 12.88 2,190 8 15.38 2, 920 8 12,62 2,120~
8 13,92 2,480 4 12,60 2,110 N 16,18 3,200 4 12.20 2,000
N 14.06 2,520 12 12.30 2,030 4 16.92 3,480 12 11.74 1,880
4 {14,112 2, 540 May 27 8 |17.385 3,680 July 4
8 14,17 2, 550 8 12,02 1,960 12 17,74 3,890 8 11.24 1,760
12 14,20 2, 560 4 11.74 1,880 June 29 4 10,78 1,640
May 23 12 11.48 1,820 4 17,98 4,040 | 12 10.35 1, 540
4 14,22 2,570 May 28 8 18.02 4,060 July 5
8 |14.21 2, 560 8 11.22 1,760 N [ 18.00 4,050] 8 |10.00 1,450
N 14,18 2,550 4 10.98 1, 700 4 17,92 4,000 4 9,76 1,390
4 14,10 2,530 12 10.76 1, 640 8 17,80 3,930 12 9,58 1, 350
8 14.02 2,510 May 29 12 17.62 3,820 July 6
12 13.94 2, 480 8 10,55 1, 590 June 30 8 9,42 1,310
May 24 4 10.38 1, 540 8 17.28 3, 640 4 9.20 1,260
4 13.86 2, 460 12 10,28 1,520 4 16,90 3,470 12 8.90 1,200
8 13.82 2,450 12 16.48 3,310 N
N | 13.88 2,470

Supplemental record. - Apr. 14, 9 a.m., 9.90 ft., Apr. 22, 8 p.m., 15,28 ft,, 2,890 sec.~ft,
May 24,6 p.m., 13,95 ft., 2,490 sec, -ft.
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Sand Hill River Basin
Sand Hill River at Beltrami, Minn.

Location, —Lat. 47°32'50", long. 96°32'00", in NEXSW4 sec. 16, T. 174 N., R. 46 W., at highway
bridge in Beltrami, a quarter of a mile north of post office. Datum of gage is 896,80 feet above
mean sea level, adjustment of 1912 (levels by Corps of Engineers).

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

Gage-height record. ~Graph drawn on basis of daily staff gage readings Apr. 4-7, 16, 17, 19, 20. Daily
staff gage readings at various other periods.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 250 second-
feet and extended to peak stage. Gage heights used to hundredths. Stage-discharge relation affected
by ice Apr. 1-16. Discharge for periods of no gage-height record computed on basis of records for
Sand Hill ditch at Beltrami were interpolated.

Maxima, — April-June 1950: Discharge, 281 second-feet about 2 p.m. Apr. 19 (gage height, 5.97 feet,
from floodmark) .

1943 to March 1950: Discharge observed, 167 second- teet June 12, 1947; gage height observed,
5.40 feet Apr. 4, 1943.

Remarks, —Diversion through Sand Hill ditch from point 5 miles above station returns to river 4 miles

below station. Flow affected by storage in lakes above station. Gage heights furnished by Corps of

Engineers,
Mean discharge, in second-feet, 1950
Day | April May June Day | April May June Day | April May June
1 0 65 15 11 1.0 106 6.7 21 144 95 6.4
2 0 66 14 12 8 81 6.7 22 131 65 6.1
3 0 68 13 13 .7 8% 6.7 23 69 53 6.1
4 0 80 13 14 1.4 87 6.7 24 69 49 8.0
5 0 144 12 15 3.8 87 6.4 25 61 45 20
6 .3 1621 10 16 13 87 5.9 26 59 36 35
7 3.6 160] 8.5 17 48 108 5.9 27 58 26 48
8 6.0 135 7.9 | 18 85 106 6.3| 28 58 23 34
9 3.0 154 7.3 19 151 121 6.7 29 58 21 19
10 1.5 130] 6.7 20 167 128 6.7 30 58 19 13
31 - 17 -
Monthly mean discharge, in second—feet.. P T T 41.6 84,2 12.3
Runoff, in acre-feet, 2,480| 5,180 729
Runoff, in inches .. 0.14 0. 30 0.04

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage R Gage K Ga%;e Gggﬁ

Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge
Apr. 4 Apr. 6 Apr. 16 Apr. 19 (cont'd.)
6 3.77 6 | 4.19 4 3.50 8 .28 98
N 3.77 N | 4.387 8 3.23 N | 6.67 249
6 3.78 6 | 4,50 N 3.10 4 | 5.60 239
12 3.81 12 | 4,58 4 3.06 8 | 4.72 137
Apr. 5 Apr. 7 8 3.07 12 | 4.41 109

6 3.81 4 | 4,62 12 3.08 Apr. 20
N 3.82 8 | 4.60 Apr. 17 4 | 4.26 97
6 3.90 N | 4.58 N 3.22 8 | 4.20 92
12 4.02 4 |4,52 12 "3.35 511 N | 5.12 177
8 | 4.47 Apr. 19 4 | 5.61 240
12 | 4.40 4 3.86 8 | 5,56 233
12 | 5.43 216

Supplemental record. - Apr. 19, about 2 p.m., 5.97 ft., 291 sec. -ft.
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Sand Hill ditch at Beltrami, Minn.

Location. ~Lat. 47°32'10", long. 96°32'00", in SENW4 sec. 21, T. 147 N., R. 46 W., at highway
bridge in Beltrami, a quarter of a mile sputh of post office. Datum of gage is 890, 88 feet above
mean sea level, adjustment of 1912 (levels by Corps of Engineers).

Drainage area,—324 square miles.

Gage-height record. ~Graph drawn on basis of daily gage readings Apr. 16-20, 22-27, May 5-12, and
average daily gage heights during rest of period except Mar, 1-9, 11-18, 20-26, Mar. 28 to Apr. 4,
Apr. 6-14, 21, May 14, when no readings were made,

Discharge record, —Stage-discharge relation defined by current-meter measurements. Gage heights
used to hundredths. Stage-discharge relation affected by ice Mar, 1 to Apr. 19. Discharge for
periods of no gage-height record computed on basis of weather records and records for adjacent
days.

Maxima. —April-June 1950: Discharge observed, 2, 460 second-feet 11:50 a.m.~12 m. Apr. 20; gage
height, 11.59 feet about 4 p.m. Apr. 19, from floodmark (backwater from ice).

1943 to March 1950: Discharge observed, 1, 220 second-feet Apr, 16, 1947; gage height, 10.69
feet Apr. 3, 1943, present datum (backwater from ice).

Remarks. — No diversions. Ditch diverts from Sand Hill River 4} miles above station and returns to
river 3} miles below station. No means of control at the point of diversion, Flow affected by stor-

age in lakes above station. Gagl& heights furnished by Corps of Engineers.
ean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 24 467 163} 11 4 1,110 88 21 1,670 416 63
2 24 476 157) 12 4 992 88| 22 1,120 414 63
3 24 467 142] 13 4 809 821 23 1,020 414 63
4 24 469 133 14 4 662 82| 24 1,010 443 65
5 17 464 127§ 15 22 516 79 25 848 358 68
6 10 771 120f 16 130 458 75) 26 704 245 74
7 10 1, 300 114 17 480 416 T4 27 562 245 95
8 10 1,520 106| 18 1,000 420 72 28 505 245 200
9 10 1,490 1024 19 1, 700 424 70| 29 472 222 200
10 10 1,210 95/ 20 2,220 416 65] 30 467 200 242

31 - 168 -

Monthly mean discharge, in second-feet......ccoverennccansesconaraccs 470 588 106
Runoff, in acre-feet,......... cesraens esen seseset 27,980 | 36,150 6, 280
Runoff, ininChes ..useeueesrveosecnsssnscscsosssnsassnsassosscannese 1.62 2.09 0. 36

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage ‘ Gage Gagﬁ . Gg%f
Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge
Apr. 16 Apr. 20 Apr. 25 May 8
6 9.43 2 10.42 2,270 8 6.07 876 6 7.99 1,490
N 9.73 4 10.34 2, 240 4 5,88 816 N 8.10 1,530
6 9.96 6 10,31 2,230 12 5.73 769 6 8.18 1, 550
12 [10.17 8 |10.33 2, 240 Apr. 26 12 8,18 1, 550
Apr. 17 10 | 10,60 2,330| 8 5.58 724 May 9
6 10.35 N | 10.99 2,460 4 5.46 688 6 8.12 1,530
N 10. 47 2 10,41 2,270} 12 5,28 634 N 8,03 1, 500
6 10.51 4 10.20 2,200 Apr. 27 6 7.89 1, 460
12 10.48 6 10.00 2,130 8 5,07 574 12 7.65 1, 380
Apr. 18 8 9.74 2,050 4 4,93 534 May 10
6 10,41 10 9.67 2,030( 12 4.88 521 6 7.36 1,290
N 10.35 12 9.51 1,980 May 5 N 7.03 1,180
8 10.33 Apr. 22 6 4,66 467 6 6.88 1,140
12 10.43 6 7.18 1,230 N 4.60 454 12 6.80 1,110
Apr. 19 N 6.71 1,080 6 4,58 450 May 11
2 10.51 6 6.42 988 | 12 4.80 500 6 6,81 1,110
4 10.64 12 6.36 969 May 6 N 6.81 1,110
6 10.80 d Apr. 23 6 5.20 610 6 6.80 1,110
8 11.04 6 6.40 982 N 5.72 166 12 6.71 1,080
10 11.25 N 6.51 1,020 6 6.20 918 May 12
N 11.40 6 6.60 1,050 12 6,71 1,080 6 6.57 1,040
2 11.52 12 6.61 1,050 May 7 N 6.81 1,110
4 11.59 Apr. 24 . 6 7.17 1,230 6 6.80 1,110
6 |11.50 8 6.59 1,040 | N 7.46 1,320 | 12 6.17 1,080
8 11.15 4 6.50 1,010 6 7.68 1,390
10 10.85 12 6.26 937 12 7.85 1,450
12 10.60

Supplemental record.~ Apr. 18, 9 p.m,., 10.34 ft.; Apr, 20, 9 a.m., 10,36 ft., 2,250 sec. ~ft.,
Eg a.m., 10,94 ., 2,450 sec, ~ft.
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‘Sand Hill River at Climax, Minn,

Location. —Lat. 47°36'10", long. 96°47'40", in SEiSE{sec. 29, T. 148 N., R. 48 W., at county high-
way bridge, a quarter of a mile southeast of Climax. Datum of gage is 833.69 feet above mean sea
level, adjustment of 1912 (levels by Corps of Engineers).

Drainage area. —405 square miles.

Gage-height record. —Graph drawn on basis of chain gage readings Mar, 28-31, Apr. 4-15, Apr. 18-22,
Apr. 24 to May 4, May 6-19. Readings from temporary staff gage Apr. 21-24, Once-daily readings
for other periods except those of no gage-height record.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 2, 900
second-feet and extended to peak stage. Gage heights used to hundredths. Stage-discharge relation
affected by ice Mar. 1 to Apr. 18, Discharge for periods of no gage-height record interpolated or
computed on basis of records for Sand Hill ditch at Beltrami.

Maxima. — April-June 1950: Discharge, 3,040 second-feet about 5 a.m. Apr. 22 (gage height, 16.31
feet, from floodmark).

1943 to March 1950: Discharge observed, 1,790 second-feet Apr. 19, 1947 (gage height, 13.24
feet) .

Remarks, —No diversions. Flow affected by storage in lakes above station. Gage heights furnished by

Corps of Engineers.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 55 869 190f 11 150| 2,160 92 21 2, 860 580 74
2 65| 1,210 190] 12 160 2,030 92 || 22 2, 890 580 60
3 75| 1,620 1g0f 13 160 1,770 92 || 23 2,420 580 65
4 990 1,460 163 14 240| 1,590 92 || 24 1, 980 580 70
5 100 1,770 159 15 400| 1,350 92| 25 1,440 580 80
6 130 2,080 143 186 650| 1,000 74 || 28 1,010 350 81
7 200| 2,270 128 17 900 762 74 || 27 742 350 84
8 180| 2,310 116 18 1, 300 580 74 || 28 560 350 155
9 170 2,490 108 19 1,860 596 74 || 29 569 350 239
10 160 2,240 107) 20 2, 400 688 74 30 640 350 229
. 31 - 350 -
Monthly mean discharge, in second=feet.......c.evesesencssssacccascrns 819 1,156 115
Runoff, in acre=feet.v.ueseesessenrescnsanssasnsns 48,710 | 71,100 6, 860
Runoff, ininches ... .iiivieesnensrecocancnsnscsnvannsins 2,26 3.29 0.32
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage . Gage Ga%f i G.a%f j
Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge | Hour | height | Discharge
Apr, 4 Apr. 14 Apr. 27 May 9
6 6.76 6 | 10,50 N 8.75 750 8 | 14.68 2,520
N 6.79 N | 10.80 12 8,06 612 4 | 14,70 2,530
6 6.88 6 | 11.34 Apr. 28 12 | 14.28 2, 400
12 7.02 12 | 11,41 8| 17.87 550 May 10
Apr. 5 Apr, 15 4 7.64 546 8 | 13.85 2,260
6 7.16 6 | 11.31 12| 17.69 554 4 | 13.59 2,180
N 7.29 N | 11.17 Apr. 29 12 | 13,50 2,160
6 7.41 6 [11,03 8 7.75 562 May 11
12 7.50 12 | 11.00 4 7.82 5713 8 | 13.52 2,160
Apr. 6 Apr. 18 12 7.94 591 4 | 13,52 2,160
[ 7.56 6 | 12,55 Apr. 30 12 | 13,43 2,130
N 7.72 N | 12.57 8! 8.08 616 May 12
6 8.12 6 | 12.53 4 8.25 650 8 { 13,26 2,080
12 8,77 12 | 12,48 12 8.58 716 4 | 12,98 1,990
Apr. 17 Apr. 19 May 1 12 | 12,868 1, 900
6 9.43 6 | 12,41 1,820 8 9,00 805 May 13
N 9,72 N | 12.36 1,800 4 9.45 918 8 | 12,38 1,810
6 0,62 6 | 12.64 1,890 12 9,90 1,050 4 112,13 1,730
12 9,28 12 | 13.08 2,020 May 2 12 | 11.89 1,660
Apr. 8 Apr. 20 8 | 10.23 1,150 May 14
6 8,92 6 | 13.63 2,200 4| 10,56 1, 250 8 | 11,72 1,600
N 8.69 N | 14.30 2,400 12| 11,14 1,420 4 | 11.63 1, 580
6 8.58 6 | 14,95 2, 600 May 3 12 | 11,44 1, 520
12 8.47 12 | 15,43 2, 760 8| 11.82 1,630 May 15
Apr. 9 Apr. 21 4| 12,00 1, 690 8 | 11,09 1,410
N 8.29 6 | 15,65 2,830 12} 11.70 1, 600 4 | 10,70 1,290
12 8.19 N | 15.78 2, 870 May 4 12 | 10.31 1,170
Apr. 10 6 | 15.82 2,880 8] 11,38 1, 500 May 16
N 8,10 12 | 16.00 2, 940 4| 11.08 1, 400 8 8.90 1,050
12 8.00 Apr, 22 12 11.03 1, 390 4 9.56 948
Apr. 11 6 |16.29 3,030 May 6 12 9.24 865
N 7.94 N | 15.90 2,910 8| 13.12 2, 040 May 17
12 8.20 6 15,54 2,790 4 13,44 2, 140 8 8.93 788
Apr. 12 12 | 15.22 2,690 12| 13,72 2,220 4 8.68 736
6 8,03 Apr. 24 May 7 12 8.30 660
N 3.14 N | 12,95 1, 980 8 | 13,89 2, 280 May 18
6 8.46 12 | 12,11 1,720 4| 13,92 2,290 8 7.89 584
12 8.59 Apr. 25 12 | 13.88 2, 270 4 7.68 552
Apr, 13 N |11.17 1,430 May 8 12 7.74 561
6 | 8.69 12 |10.40 1,200 8| 13,83 = 2,260 May 19
N 8.02 Apr. 26 4| 14,04 2,320 | 8 7.89 584
6 9.43 N 9,68 984 12 | 14,38 2,430 4 8.03 606
12 10,00 12 9,20 855 12 8.19 638

Supplemental record. - Apr, 6, 10 a,m., 9.70 ft., 2 p.m., 9.72 ft,; Apr. 13, 8 p.m., 11,44 ft,

206385 0—52——8
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*
Red Lake River Basin

Lower Red Lake near Red Lake, Minn,

Location, —Lat. 47°57', long. 95°17', in NW% sec. 28, T. 152 N., R. 36 W., just upstream from dam
at outlet, 18 miles northwest of village of Red Lake. Datum of gage is 1, 169,00 feet above mean
sed level, adjustment of 1912 (levels and adjustments by Corps of Engineers).

Drainage area. —1, 950 square miles, .
Gage-height record, —Water-stage recorder graph except periods Apr. 17 to May 2 when readings from

gage on Red Lake River below the dam, corrected for fall through the dam, were used.
Maxima, — April-July 1950: Gage height, 9.53 feet at 11 a.m., June 25,
1930 to March 1950: Gage height, 8.25 feet June 10, 1947. .
Remarks, —Water level subject to fluctuation caused by change in direction and velocity of wind and by

seiches.

Elevations, in feet, 1950

Day April May June’ Day April May June
1 5.83 6.42 7.83 16 5.84 7.57 7.97
2 5,84 6.46 7.80 17 5.87 7.61 7.88
3 5.83 6.46 7.81 18 5.88 7.65 7.84
4 5.82 6.53 7.87 19 5.90 7.65 7.7
5 5.84 6.62 7.93 20 5.94 7.72 7.82
6 5.84 6.72 7.96 21 6.00 7.71 7.83
7 5.84 6.82 8.01 22 6.04 7.79 7.81
8 5.84 6.91 7.91 23 6.10 7.84 7.64
9 5.84 7.02 7.67 24 6.16 7.82 7.82
10 5.84 7.13 7.82 25 6.25 7.87 8.26
11 5.84 7.26 7.88 26 6.29 7.88 7.84
12 5.84 7.34 7.90 27 6.32 7.90 8.02
13 5.84 7.40 7.89 28 6.34 7.90 8.04
14 5.83 7.43 7.91 29 6.37 7.92 8.04
15 5.84 7.48 7.91 30 6.40 7.87 8.13
31 7.82

Red Lake River near Red Lake, Minn.

Location, ~Lat. 47°57', long. 95°17', in NW§ sec. 28, T. 152 N., R. 36 W., just downstream from
dam at outlet of Lower Red Lake, 18 miles northwest of village of Red Lake. Datum of gage is
1,169.00 feet above mean sea level, adjustment of 1912 (levels by Corps of Engineers).

Drainage area. —1, 950 square miles,

Gage-height record. ~Water-stage recorder graph.

Discharge record. —Stage-discharge relations defined by current-meter measurements. Gage heights
used to hundredths. Stage-discharge relation affected by ice Apr. 1-18. Shifting-control method
used June 10 to July 31 due to aquatic vegetation,

Maxima. — April-July 1950: Daily discharge, 2, 210 second-feet May 29; gage height 8.93 feet 1 p. m.
June 25, .

1933 to March 1950: Discharge, 1, 960 second~feet 1:45 p. m, June 10, 1947; gage height 7,47
feet 2:40 p.m. Aug. 8, 1947,
Remarks. —Flow completely regulated by Red Lake. No diversions,

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 600 935 2,120 11 700 1, 390 2,030 21 719 1,880 1,920
2 600 952 2,070 12 650 1,470 2,030( 22 792 1, 980 1,840
3 600 952 2,080 13 650 1,510 2,010 23 813 2,080 1,740
4 650 964 2,100 14 700 1,590 2,020 24 836 2,110 1, 840
5 650 1, 000 2,150 15 700 1,660 2,010( 25 875 2,150 2,190
6 650 1,060 2,200 16 700 1,700 2,070) 26 890 2,170 1,970
7 700 1,130 2,190 17 700 1,720 1,990) 27 901 2,180 2,090
8 700 1,180 2,090 18 750 1,750 1,970} 28 906 2,190 2,090
9 700| 1,260| 1,890 || 19 748 | 1,780 1,880( 29 917| 2,210| 2,090
10 700| 1,330] 1,990 | 20 759 | 1,840 1,930( 30 920| 2,130 2,150
31 - 2,100 -
Monthly mean discharge, in second-feet...... 742 1,624 2,025
Runoff, in acre-feet P 44,120| 99,870{120, 500
Runoff, in inches .uiiieeieiiiieiienoseeiestoassocsseessasnessasvssnns 0.42 0.96 1.15
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Red Lake River at High Landing near Goodridge, Minn,

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

Drainage area, —2, 300 square miles,

Gage-height record. —Water-stage recorder graph except for periods, 4 a.m, to 12 M, Apr. 20, 8 a.m.
to 3p.m. and 5 to 8 p.m. Apr. 21, 3 to 8:30 a.m. Apr. 28, 9 a,m. to 2 p.m. Apr. 29, 12 M. to
6:30 a. m. Apr. 30, for which graphs were drawn on basis of record before and after period, and
11:30 p.m. July 1 to 2:30 p.m. July 6, when no record was obtained.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 3, 500 second-
feet and extended to peak stage. Gage heights used to hundredths. Stage-discharge relation affected by
ice Apr. 1-23. Discharge for period of no gage-height record computed on basis of records for station
near Red Lake.

Maxima. —April-July 1950: Discharge, 3,720 s d-feet 12 M. May 10 to 7 a. m. May 11 (gage height,
13.42 feet).

1930 to March 1950: Discharge, 3,390 second-feet Apr. 20, 1948 (gage height, 9.20 feet, former
datum 4. 00 feet higher).

Remarks. —Flow partly regulated by Red Lake. No diversions except at high stages, when the country
between the Red Lake and Clearwater Rivers is flooded in a section several miles upstream from
High Landing.

Mean discharge, in second-feet, 1950

Day Apr. May June July Day Apr. May June July
1 650 3,080 2, 480 2, 300 16 800 3, 400 2,040 1, 940
2 650 3,060 2, 440 2,300 17 900 3, 290 2,040 1, 930
3 700 3,060 2,410 2,300 18 1, 000 3,180 2,020 1, 880
4 700 3,110 2, 380 2, 200 19 1, 200 3, 160 2, 000 1, 840)
5 700 3, 250 2, 340 2,200 20 1, 300 3,190 1, 960 1,780
6 700 3, 390 2,320 2,170 21 1,800 3,130 1, 940 1,720
7 700 3,470 2, 320 2,150 22 2, 600 3,090 1,920 1,660
8 700 3, 550 2, 280 2,120 23 3,000 3,000 1,940 1,630
9 700 3,660 2, 220 2,080 24 3,410 2,940 1, 900 1, 580
10 700 3,690 2,170 2, 060 25 3,530 2,880 1, 940 1, 550
11 700 3,700 2,150 2,000 26 3,390 2,830 2,120 1, 540
12 700 3,670 2,120 1,980 27 3,470 2,760 2,240 1, 500
13 750 3,620 2,110 1,940 28 3,380 2,690 2,290 1,490
14 750 3,530 2,090 1,920 29 3,270 2, 640 2, 300 1, 450
15 750 3,470 2, 060 1,940 30 3,160 2, 560 2, 300 1,400
31 E 2,510 N 1, 390
Monthly mean discharge, in second-feet 1,559 3,179 2,161 1, 869
Runoff, in acre-feet..........o0vune.n . 92,750 | 195,500 128, 600 114, 900
Runoff, in inches ...... ieeaeceseiiatianntasennne cees 0.76 1.60 1.05 0. 94
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage . Gage Gage Ga%f A
Hour | height | Discharge | Hour | height | Discharge | Hour heiggnt | Discharge | Hour | height | Discharge
Apr. 15 Apr, 22 May I ay 10
6 9.27 8 12,26 6 | 12.30 3,100 6| 13.33 3,670
N 9,28 N 12.28 N 12,25 3,080 N| 13.38 3,700
6 9.34 6 12,30 6 12.23 3,070 6| 13.38 3,700
12 9.39 12 12.32 12 12,21 3, 060 12| 13,42 3,720
Apr. 16 Apr. 23 May 2 May 11
6 .43 6 12.30 6 | 12,20 3,050 6§ 13.42 3,720
N 9.47 N 12.30 N | 12.20 3, 050 N| 13.40 3,710
6 9.58 6 12.45 6 | 12.23 3,070 6| 13.36 3,690
12 9.62 12 12.52 12 12,21 3,060 12| 13.35 3,680
Apr. 17 . Apr, 24 May 3 May 12
4 9.65 6 12,71 3, 330 6 12,19 3,040 6] 13.35 3,680
8 9.66 N 12.86 3,410 N 12,18 3,040 N| 13.34 3,680
N 9,69 6 13.01 3, 500 6 | 12.26 3, 080 6| 13.30 3,660
4 9,78 12 13.09 3, 540 12 12.29 3,100 12{ 13.28 3, 640
8 9.89 Apr. 25 May 4 May 13
12 9.95 6 13.08 3,530 6 12.29 3,100 6| 13.26 3,630
Apr. 18 N 13,04 3, 540 N | 12.28 3,090 N| 13.25 3,630
4 9,99 [ 13.07 3, 530 6 | 12.34 3,130 6! 13.23 3, 620
8 10,02 12 13,07 3,530 | 12 | 12.43 3,180 121 13.20 3,600
N 10.12 : Apr. 26 May 5 May 14
4 10, 36 6 12.78 3, 370 6 12.48 3,200 6f 13.13_ 3, 560
8 10,49 N 12,61 3, 280 N 12,51 3,220 w{ 13.08 3,530
12 10.48 6 12,89 3,430 6 12,65 3, 300 6| 13.00 3,490
Apr. 19 12 13,00 3,490 | 12 | 12.76 3,360 12| 13.00 3,490
4 10, 42 Apr. 217 May 6 May 15
8 10. 34 6 12.96 3,470 6 12,78 3,370 6| 12,89 3,480
N 10.38 N 12.97 3,470 N 12.79 3, 370 N| 12.99 3,480
4 10.50 6 12,94 3,460 6 12.86 3,410 6| 12.968 3,470
8 10,63 12 12,91 3, 440 12 12,90 3,440 12| 12.91 3,440
12 10.62 Apr. 28 May 7 May 16
Apr. 20 8 12,84 3,400 6 12,93 3, 450 6| 12.87 3,420
4 10, 54 N 12.80 3, 380 N | 12.96 3,470 N| 12.84 3, 400
8 10. 52 6 12,177 3, 360 6 13.01 3, 500 6| 12.79 3,370
N 10,59 12 12.72 3,340 | 12 | 13,02 3,500 13| 12.75 3, 350
4 10.81 Apr. 29 May 8 May 17
8 10.94 3 12.70 3, 320 6 | 13.05 3, 520 6| 12.70 3,320
12 10.99 N 12,60 3,270 N | 13.06 3,520 N| 12.65 3, 300
Apr. 21 [ 12.52 3,230 6 | 13.22 3,610 6| 12.59 3, 260
4 11,00 12 12,49 3, 210 12 13,28 « 3,640 12, 12,53 3,230
8 11.07 Apr. 30 May 9 May 18
N 11,23 6 12,44 3,180 6 | 13.33 3,670 6| 12,47 3,200
4 11.44 N 12,39 3,150 N 13.33 3,670 N| 12.36 3,140
8 11.87 6 : 12.36 3,140 6 13.32 3,670 6f 12,43 3,180
12 12,22 12 12.33 3,120 12 | 13.31 3, 660 12} 12.38 3,150
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Red Lake River at High Landing nr. Goodridge, Minn, - (Cont'd.)

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage
height | Discharge

Gage
height [ Discharge

Gage
heig%lt , Discharge

Ga%?
height | Discharge

Hour
May 19 May 20 May 21 May 22
6 12,33 3,120 6 12,50 3,210 6 12,35 3,130 6 12,25 3,080
N 12,37 3,140 N 12,46 3,190 N 12,34 3,130 N 12,28 3,090
[ 12,45 3,190 6 12.42 3,170 6 12,35 3,130 6 12,24 3,070
12 12,49 3,210 12 12.38 3,150 12 | 12,29 3,100 12 12,19 3,040




RED LAKE RIVER BASIN 223

Red Lake River at Crookston, Minn.

Location, —Lat. 47°47' , long. 96036', in sec, 30, T. 150 N., R. 46 W., at highway bridge in Crookston,
a quarter of a mile downstream from dam and power-house of Crookston Light and Power Co. Datum
of gage is 832, 72 feet (revised) above mean sea level, datum of 1929,

Drainage area.~5, 280 square miles.

Gage-height record. ~Water-stage recorder graph.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 22, 600
s d-feet and ded to peak stage on the basis of logarithmic plotting. Gage heights used to
hundredths, Stage-discharge relation affected by ice Apr. 1-19.

Maxima, —April-June 1950: Discharge, 27,400 second-feet 12 p. m. May 6 to 2 p.m. May 7 (gage height,
25.70 feet) .

1901 to March 1950: Discharge, 14, 600% second-feet Apr. 15, 1906.

Remarks. —No diversions. Flow regulated by power plant one quarter of a mile upstream, and another

about 5 miles upstream, and also by storage reservoirs on headwaters,

* See W.S,P. 847
Revision made since.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 850 | 11,600 7,510 11 800 | 22,200 4,640 21 6,580| 16,500 | 3,420
2 1,000 | 12,000 7,100 12 850 | 20, 200 4,410 22 11,100{ 15,800 | 3,360
3 800 | 12,000 6,770 18 800 | 18,700 4,180 23 19,100| 14,200 3,310
4 850 | 13,100 6,460 14 750 | 17,600 4,200] 24 [ 17,500| 12,700 | 3,270
5 | 1,000 | 15,700 6,100 15 1,200 16, 500 4,210{ 25 17,100] 11,700 | 3,220
6 900 | 20, 500 5,970 ) 16 2,200| 15,600 4,160} 26 15,300 10,800 | 3,430
7 650 | 26,700 5,650 17 4,200 14,900 4,060 27 | 12,000] 10,100 | 4,470
8 1,200 | 23,500 5,440 18 5,500 | 14, 500 3,900 28 11,300{ 9,470 | 4,810
9 | 1,000 | 21,100 5,210 19 7,500 | 14,000 3,680 29 11,200] 8,930 | 4,820
10 | 1;000 | 22,500 4,970 20 7,270 | 14,500 3,560 30 | 11,300/ 8,450 | 4,690
31 - 8, 030 -
Monthly aean discharge, in second=feet...c.eveeeeccanancsascsnsnscans 5,760 15,290 4,702
Runoff, inlacre=feet...vivieceeesasonss 342, 7001 940, 300 279, 800
Runoff, in Inches .. .veieererereeiorereareuenaeesnsenssrososssssases 1.22 3.34 0.99
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage Gage age Gage
Hour heigm [Discharge Hour height Discharge | Hour hcéiggnt l Discharge | Hour heig%lt I Discharge
Apr, 15 Apr. 21 (cont'd.) Apr. 25 May 2 (cont'd.)
4 6.07 6 13,22 6, 580 4 22,64 17,300 12 18.77 12,100
8 6.12 8 13,21 6, 570 8 22.60 17,200 May 3
N 6,14 10 13.18 6, 540 N 22,57 17,100 6 18.70 12, 000
4 6.39 N 13,18 6, 540 4 22,52 17,100 N 18.63 12,000
8 6.47 2 13.24 6, 590 8 22.46 17, 000 6 18.68 12, 000
12 6,74 4 13,11 6,490 | 12 22,32 16, 700] 12 18,80 12, 200
Apr, 16 6 | 13.11 6, 490 Apr, 26 May 4
4 8.17 8 13.19 6, 550 4 22,12 16, 400 6 19,07 12,500
8 8.86 10 13,39 6, 710 8 21,83 15, 900 N 19.45 12, 900
N 9.16 12 | 13,43 6,740 | N [21.49 15,400, 6 | 19.98 13,600
4 9.23 Apr. 22 4 21.18 15,000] 12 20,54 14, 200
8 9,30 2 | 13,79 7,030 8 |20.46 14, 200 May 5
12 9.67 4 14,28 7,450} 12 19.90 13, 500 4 20.88 14, 700
Apr, 17 6 14.72 7,850 Apr. 27 8 21,22 15,100
4 10.53 8 15,23 8, 310 4 19.30 12, 800 N 21,56 15, 500
8 11,06 10 15.84 8, 860 8 18.82 12, 200 4 22,00 16, 200
N 11,72 N 17,40 10, 500 N 18,51 11, 800 8 22,42 16,900
4 11.88 2 19,10 12, 500 4 18.31 11,600] 12 22, 80 17,500
8 11,90 4 20,47 14, 200 8 18,18 11, 400 May 6
12 11,83 6 20,78 14,500 | 12 18.12 11, 300 4 23,30 18, 500
Apr, 18 8 21.10 14, 900 Apr. 28 8 23,76 16, 300
4 11.64 10 21,76 15, 800 6 18.07 11, 300 N 24,18 20, 700
8 11,61 12 22,43 16,900 | N 18,06 11, 300 4 24.61 22,100
N 12,22 Apr. 23 6 18.03 11, 200 8 24,98 23,600
4 12,91 2 22,86 17,700} 12 17.97 11,200 12 25,29 25, 000
8 13,42 4 23.1¢ 18, 300 Apr. 29 May 7
12 13.91 6 23,53 19, 000 6 17,90 11,100 2 25,42 25,800
Apr, 19 8 23.94 20, 000 N 17,89 11,100 4 25,52 26, 300
4 14.12 10 24,06 20, 400 6 17.96 11, 200 6 25,59 26, 700
8 14,22 N 24,05 20,300 | 12 18,02 11, 200 8 25,63 27,000
N 14,47 2 23.96 20,100 Apr. 30 10 25,68 27,300
4 14,69 4 23,80 19, 700 6 18.09 11, 300 N 25.69 27, 300
8 14,64 6 23,62 19, 200 N 18.12 11, 300 2 25,70 27,400
12 14,56 8 23.43 18,800 6 18,18 11, 400 4 25.66 27, 200
Apr. 20 10 23,27 18,400 12 18.25 11, 500 6 25,63 27,000
4 14,51 7,660 12 23.10 18, 100 May 1 8 25,59 26, 700
8 |[14.47 7, 620 Apr. 24 6 |18.29 11,500( 10 | 25.53 26, 400
N 14.18 7, 360 4 22,80 17, 500 N 18.33 11,600 12 25,45 25, 900
4 13.82 7,060 8 22.66 17, 300 6 18.43 11, 700 May 8
8 13.44 6, 750 N 22,70 17,400 | 12 18.53 11, 800 4 25,29 25, 000
12 13,32 6,660 4 22,70 17, 400 May 2 8 25,10 24, 200
Apr, 21 8 22.70 17,400 6 |18.58 11,900 N | 24.91 23, 300
2 13.29 6,630 12 22,70 17,400 N 18,67 12, 000 4 24,178 22,800
4 13.23 6, 580 6 18,73 12, 100 8 24,61 22,100




224 1950 FLOODS IN RED-WINNIPEG RIVER BASINS -~
Red Lake River at Crookston, Minn, -Cont'a.
/
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage Gage Gage Gage
Hour height [Dischal‘ge Hour height Discharge | Hour heig%'lt | Discharge | Hour heig%t| Discharge
May 8 (cont'd.) May 11 (cont'd.)| May 16 May 21 (cont'd,)
12 24,45 21,600 N 24,65 22, 300 N 21,57 15, 500 4 22,36 16, 800
May 9 4 |24.55 21,900 | 12 | 21.30 15,200 8 |22.35 16, 800
4 24, 35 21,200 8 24,45 21,600 May 17 12 | 22,27 16,600
8 24, 24 20,900( 12 24,32 21,100 N 21,07 14,900 May 22-
N [24.23 20, 800 May 12 12 | 20.89 14,700 8 |21,96 16,100
4 24, 24 20,900( 8 24,11 20, 500 May 18 4 |21.56 15, 500
8 24, 32 21,100 4 23,91 20, 000 N 20.71 14,500 12 21,10 14, 900
12 24.43 21,500 12 23,70 19, 400 12 20.50 14, 200 May 23
May 10 May 13 May 19 8 20.67 14,400
4 24,54 21,900} N 23,40 18,700 N 20, 31 14, 000 4 20,25 13,900
8 24,66 22,300( 12 23,12 18,100 12 20,18 13,800 | 12 19.83 13,400
N [24.76 22,700 May 14 May 20 May 24
4 24,82 22,900 N 22,80 17, 500 N 20,62 14, 300 8 19, 38 12,900
8 24,84 23,000 12 22.53 17,100 12 21.65 15,700 4 19,09 12, 500
12 24,84 23,000 May 15 May 21 12 18.78 12,100
May 11 N 22,20 16, 500 4 21.95 16,100 May 25
4 24,78 22,800 12 21.89 16, 000 8 22.16 186, 500 N |18.40 11,700
8 24,73 22,600 N 22.31 16,700 | 12 18,01 11, 200
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Thief River near Thief River Falls, Minn.

Location, —Lat. 48°1', long, 96°10', in sec. 3, T. 154 N., R. 43 W., 5 miles north of city of
Thief River Falls and 7 miles upstream from mouth. Datum of gage is 1,112. 33 feet above mean
sea level, datum of 1929 (levels by Minnesota Highway Department) .

Drainage area. —959 square miles.

Gage-height record, ~Water -stage recorder graph except periods Apr. 8-13, 15, 16 when no record
was obtained and Apr. 14 when staff gage was read,

Discharge record. —Stage-discharge relation defined by current-meter measurements below 5, 250
second-feet and extended to peak stage. Gage heights used to hundredths. Stage-discharge re-
lation affected by ice Apr. 1-24,

Discharge for periods of no gage-height record, Apr. 15, 16 was interpolated, and that for the
period Apr., 8-13 was computed on the basis of records for the Red Lake River at Crookston and
Clearwater River at Red Lake Falls and Plummer.

Maxima. —April-June 1950: Discharge, 5,610 second-feet 9 a.m. May 13 (gage height, 17.38 feet).

1909-17, 1920-21, 1922-24, 1928 to March 1950: Discharge observed, 4, 080 second-feet
Apr. 23, 1916 (gage height, 14.5 feet).

Remarks. —Small amount of regulation by swamp storage and storage in Thief and Mud Lakes above
gage. Water is diverted from Thief River into Mud Lake for use in game preserve.

N Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 1.3| 2,360{ 2,600 11 14 | 5,410 1,020 21 1, 300 4,980 719
2 1.5| 2,400]| 2,400 || 12 14 5, 560 966 22 1,700 4,620 701
3 1.7 2,510( 2,250 || 13 14 5, 580 1,080[ 23 2, 000 4, 470 671
4 1.9 2,830] 2,110 || 14 55 | 5,490 1,030) 24 2, 400 4, 380 641
5 3.6 3,240| 2,000 | 15 58 5,480 960[| 25 2, 260 4,220 794
6 3.2y 3,730| 1,900 | 16 62 | 5,340 956 26 2, 080 4,010 1,330
7 4.8 4,050 1,800 | 17 65 5,230 895|| 27 2, 080 3, 800 1, 320
8 14 4,480 1,700 | 18 340 | 5,190 834| 28 2, 080 3,570 1,200
9 14 4,930 1,550 || 19 500 5,030 766 29 2,160 3, 340 1,110
10 14 5,190 1,280 || 20 700 | 5,180 738]] 30 2,270 3,070 1,050
31 - 2,820 -
Monthly mean discharge, in second-feet..... cesssesacsraseasssnsssensn 740 4,274 1,279
RUNOLf, in ACre=feet.eeeeeenesrssencnsonnanns . ...| 44,060 | 262,800| 76,110
Runoff, ininches (vvicevennneacnans T 0.86 5.13 1.49

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage i Gage Gage Ga%?
Hour | height | Discharge | Hour | height | Discharge | Hour heig%xt Discharge | Hour| height | Discharge
Apr. 17 Apr. 23(cont'd. May 1 (cont'd.) May 9
4 7.04 N 12.59 8 11.81 2,370 4 16.19 4,830
8 6.99 4 12.23 12 11.83 2, 380 8 16,29 4, 900
N 7.00 8 12,03 May 2 N | 16.36 4, 940
4 7.01 12 11.90 8 11.83 2,380] 4 16.38 4,960
8 7.13 Apr, 24 N 11.86 2,400 8 16.47 5,020
12 7.33 4 11.88 6 11.90 2,420f 12 16.54 5,060
Apr. 18 8 11,98 12 11.85 2,390 May 10
4 7.61 N 12,02 May 3 4 16.55 5,070
8 7.92 4 12.03 4 11.87 2,400; 8 16.66 5,140
N 8.17 8 11.99 8 11.90 2,420f N | 16.77 5,210
4 8,52 12 11.89 N 11.97 2,450 4 16,87 5, 280
8 8.89 Apr. 25 4 12,18 2,550 8 16.88 5, 280
12 9,03 4 11.75 2, 350 8 12.43 2,680 12 16.93 5,310
Apr. 19 8 |11.58 2,270 12 | 12.55 2, 740 May 11
4 8.99 N 11,48 2,230 May 4 8 17.03 5, 380
8 8.82 4 11.44 2,210 4 12,58 2,750 4 17.14 5,450
N 8.69 8 11.43 2, 200 8 12,60 2,760] 12 17,23 5,510
4 8.85 12 |11.38 2,180 | N | 12.83 2,780 May 12
8 9,25 Apr. 26 4 12.70 2,810 6 17.28 5, 540
12 9.32 4 11.29 2,140 8 13.04 2,980 N |17.32 5,570
Apr. 20 8 11.18 2,090 12 13.22 3,080 6 17.35 5,590
4 9.23 N 11.07 2, 040 May 5 12 17.37 5,600
8 9.03 4 |11.07 2, 040 4 | 13,28 3,110 May 13
N 9.07 8 11.10 2,060 8 13.31 3,130 4 17.37 5, 600
4 9.73 12 11.14 2,070 N 13.40 3,180f 8 17,37 5,600
8 10,51 Apr. 29 4 13.50 3,240} N 17.36 5,590
12 10.72 4 11.28 2,140 8 13,81 3,410 4 17.33 5,570
Apr. 21 8 11,28 2,140 12 14,15 3,610 8 17.28 5, 540
4 10,86 N 11,32 2,150 ’ May 6 12 17,28 5, 510
8 10. 90 4 11.35 2,170 6 14,24 3,660 May 14
N 11.32 8 11,44 2,210 N 14.33 3,720 4 17.16 5,460
4 12,01 12 11.49 2,230 6 14,46 3,800f 8 17.21 5, 500
8 12,71 Apr. 30 12 14.60 3,880 N 17.24 5,520
12 12.89 4 11.50 2,240 May 7 4 17.17 5,470
Apr, 22 8 11,50 2,240 8 14,75 3,970 8 17.18 5, 480
4 12,95 N 11,53 2,250 4 15,00 4,120f 12 17.22 5, 500
8 13.00 4 11,60 2, 280 12 15,23 4,260 May 15
N 13.01 8 11,70 2,320 May 8 4 17.24 5, 520
4 12,91 12 11.74 2, 340 4 15. 37 4, 340 8 17.28 5, 510
8 12,93 May 1 8 15,47 4,400 N |17.21 5, 500
12 13,22 4 11,76 2, 350 N 15,54 4,440) 4 17.17 5,470
Apr, 23 8 11.75 2, 350 4 15,70 4, 540 8 17.13 5,440
4 13.65 N 11.76 2, 350 8 15.90 4,660f 12 17.10 5, 420
8 13,31 4 11.76 2, 350 12 16,05 4,750
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Thief River near Thief River Falls, Minn. -Cont'd.

1950 FLOODS IN RED-WINNIPEG RIVER BASINS

Gage height, in feet, and discharge, in second-feet, at indicated time,. 1950

Gage Gage age Gage
Hour height Discharge height Discharge hgiggm | Discharge heig%nl Discharge
May 16 May 18 May 20 May 22 (cont'd.)
4 17.07 5,410/ 6 16.66 5,140 8 16.50 5,040 12 15,62 4,490
8 17.02 5,370 N 16,56 5,070 4 16,42 4, 980 May 23 .
N 16.95 5,330 6 16.46 5,010 12 16.35 4,940 6 15.61 4,490
4 16.90 5,300 12 16, 37 4, 950 May 21 N | 15,57 4, 460
8 16.89 5, 290 May 19 6 16.30 4,900 6 15.59 4,470
12 16.88 5,280 4 16.31 4,910 N 16,26 4,880 12 15,56 4,460
May 17 8 | 16,28 4,890 6 | 16.14 4, 800| May 24
6 16.85 5,2600 N 16.26 4,880 12 16,05 4,750 4 15.50 4,420
N 16,80 5,2300 4 16. 40 4, 970 May 22 8 15.46 4,400
6 16.75 5,200 8 16,51 5, 040 4 16,00 4,720 N { 15,46 4,400
12 16.71 5,170 12 16, 56 5,070 8 15.96 4,700 4 15.42 4, 370
N 15,85 4,630 8 15.36 4, 340
4 15.71 4,550 12 15.29 4, 290
8 15.63 4, 500f




RED LAKE RIVER BASIN 2

Clearwater River at Plummer, Minn.

Location. ~Lat. 47°55', long. 96°03', in SEiSEsec. 4, T. 151 N., R. 42 W., on U. S. Highway 59,
three-quariers of a mile northwest of Plummer. Datum of gage is 1,099, 12 feet, adjustment of
1912 (levels by Corps of Engineers). .

Drainage area.— 512 square miles.

Gage-height record. - Water-stage recorder graph.

Discharge record, ~ Stage-discharge relation defined by current-meter measurements below 2,700
second-feet and extended to peak discharge by contracted-opening method. Gage heights used to
hundredths, Stage-discharge relation affected by ice Apr. 1-23. :

Maxima. - April-June 1950: Discharge, 3,630 second-feet 1 p. m. May 6 (gage height, 11.33 feet).

1939 to March 1950: Discharge, 1,870 second-feet June 1, 1949 (gage height, 9,08 feet).

Remarks. ~ No diversjons. Flow regulated slightly by dams at Clearwater Lake and Nine Lakes.

Mean discharge, in sec&nd-(eet, 1950

27

Day | April May June Day | April May June Day | April May June
1 70} 1,950 968 | 11 80 2, 140 631 || 21 800 | 2,150 364
2 70| 1,920 937 | 12 75 2, 040) 506 || 22 1,300 | 1,870 341
3 70| 1,930 907 | 13 75 2, 050) 606 || 23 1,500 | 1,690 341
4 70{ 2,140 840l 14 75 2, 109| 581 || 24 1,490 | 1,560 306
5 70| 2,830 820 15 5 2, 060 556 || 25 1, 200 1,440 341
6 70| 3,520 791 16 75 2, 030) 507 || 28 967 | 1,360 423
7 70 2,970 763 17 100 1, 990 471 27 1,070 1,280 435
8 75| 2,450 7354 18 280 1, 920 435 || 28 1,360 | 1,180 411
9 75| 2,690 7081 19 380 1,950 411 || 29 1,680 | 1,100 399
10 80| 2,440 656 || 20 600 2, 370, 387 30 1,860 1,070 364
31 - 1, 000 -
Monthly mean discharge, in second-feet 52,5 1,974 568
Runoff, in acre-feet... 31,260 | 121,400} 33,820
Runoff, ininches ...,........ e . 1.14 4.45 1,24
Gage height, in feet, and discharge, in second-feet, at indicated time, 1950
Gage | Gage Gage mgﬁ
Hour | height | Discharge | Hour | height | Discharge | Hour heig%'\t l Discharge | Hour | height | Discharge
Apr. 18 Apr. 23 Apr. 29 May 6 (cont'd.}
6 4.77 4 9.17 h 6 8,46 1,620 6 11.23 3, 540
N 4.79 8 8.84 N | 8.61 1,690 8 11.19 3, 500
6 4.89 N 8.64 6 8.72 1,740| 10 11,13 3,450
12 5.00 4 8.54 12 8.79 1,780f 12 11.07 3,390
Apr. 17 8 8.50 Apr. 30 May 7
6 5.01 12 8.51 6 8.85 1, 810 6 10.81 3,160
N 5.14 Apr., 24 N | 8.95 1,860 N 10,57 2,860
6 5.52 4 8.39 1,580 ] 9.08 1,920 6 10.32 2,760
12 5.87 8 8,20 1,490 12 9,11 1,950| 12 10.13 2,610
Apr. 18 N 8.07 1,430 May 1 May 8
4 6.02 4 8.00 1,400 6| 9,1 1,960/ 6 9.97 2,490
8 6,07 8 7.95 1,380 N| 9.13 1,960 N 9,82 2, 380
N 6.26 12 7.88 1, 350 ] 9.11 1, 950 6 9,82 2,380
4 6.71 Apr. 25 12 9,07 1,920 12 9.97 2,490
8 7.00 6 7.70 1, 280 May 2 May 9
12 7.00 N 7.48 1,200 6 9.04 1,910 4 10.06 2,560
Apr. 19 6 7.27 1,130 N 9.05 1, 910 8 10.18 2,650
4 6.98 12 7.09 1,070 6| 9.10 1,940 N 10,32 2,760
8 6.96 Apr. 26 12 9.12 1,950 4 10,37 2, 800
N 7.05 2 7.00 1, 040 May 3 8 10,35 2,780
4 7.08 4 6.90 1,000 8 9.09 1,930 12 10,26 2,710
8 7.35 6 6.76 956 4 9,07 1,920 May 10
12 7.66 8 6.60 907 12 9.09 1,930 6 10,07 2,570
Apr. 20 10 6,42 855 May 4 N 9,87 2,420
4 7.88 N 6.35 834 6 2, 020, 6 9.69 2,290
8 7.99 2 6.42 855 N 9,44 2,130 12 9.58 2, 220
N 7.96 4 6.69 934 6 9.61 2, 240 May 11
4 8.33 6 6.94 1,010 12 9.84 2,400 ] 9.50 2,170
8 8.67 8 7.09 1,070 May 5 N 9.44 2,130
12 8.93 10 7.12 1,080 4 {10.01 2, 520 6 9.40 2,110
Apr. 21 12 7.04 1,050 8 10,20 2,660] 12 9.35 2, 080
4 9,10 Apr. 27 N | 10.36 2,790 May 12
8 9.10 4 6.96 1,020 4 110.59 2,980 6 9. 30 2, 050
N 9.08 8 7.00 1,040 8 110,85 3,100( N 9.28 2, 040
4 9,49 N 7.05 1,050 12 11,04 3, 370, 6 9.27 2,03Q
8 9.81 4 7.12 1,080 May 6 12 9.26 2,030
12 10.32 8 7.28 1,130 211,11 3, 430] May 13
Apr. 22 12 7.45 1,190 4 111,15 3, 460 8 9,27 2,030
4 10.43 Apr. 28 6 |11.19 3,500 4 9,31 2,060
8 10.37 6 7.71 1,280 8 |11.24 3,550| 12 9.35 2,080
N 10, 29 N 7.93 1,370 10 [11.28 3,580 May 14
4 10.14 6 8.10 1,440 N |11.38 3, 630 8 9.39 2,100
8 10.01 12 8.28 1,530 2 (11,32 3,620 4 9.39 2,100
12 9.87 4 111,29 3,590 12 9.36 2, 090
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1950 FLOODS IN RED-WINNIPEG RIVER BASINS

Clearwater River at Plummer, Minn, - Cont'd,

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage i Gage Gage Gage
Hour | height | Discharge | Hour [height | Discharge | Hour heig%-nt I Discharge | Hour heig%:t | Discharge
May 15 May 18 May 20 May 22
8 9.33 2,070 8 9,08 1,930 4| 9.73 2,320 8 9.02 1,900
4 9.31 2,060 4 9.02 1,900 8 | 9.84 2,400( 4 ]8.89 1,830
12 9.29 2,040 12 8.97 1,870 N | 2.88 2,430 12 8,77 1,770
May 16 May 19 4 | 9.86 2,410 May 23
6 9.27 2,030 6 8.93 1,850 8 9.81 2,380 N 8,58 1,680
N 9.25 2,020 N 8.98 1,880 12 | 9.73 2,320) 12 8,49 1,630
6 9.27 2,030 6 9,29 2, 040 May 21 May 24
12 9.23 2,010| 12 9.57 2,220 8 | 9.55 2,200 N |[8.36 1, 560
May 17 4 9.36 2,090f 12 8.49 1,490
8 9.20 2, 000 12 | 9.19 1,990 May 25
4 9.19 1,990 N |8.08 1,440
12 9,15 1,970 12 | 7.95 1, 380
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Clearwater River at Red Lake Falls, Minn,

Location, — Lat. 47°53', long. 96°17', in sec. 22, T. 151 N., R. 44 W., at Great Northern Railway
bridge at Red Lake Falls, 1} miles upstream from mouth and 2 miles downstream from nearest
tributary which enters from left. Datum of gage is 949. 49 feet above mean sea level, datum of
1812 (levels by Corps of Engineers) .

Drainage area. —1, 370 square miles.

Gage-height record. —Water-stage recorder graph,

Discharge record. ~ Stage-discharge relation defined by current-meter measurements below 8, 600
second-feet. Gage heights used to hundredths. Stage-discharge relation affected by ice Apr. 1-21.

Maxima. —April-June 1950: Discharge, 9, 310 second-feet 2:30 p. m. May 6 (gage height, 11.28 feet).

1909-17, 1934 to March 1950: Discharge, 5,430 second-feet Apr. 15, 1947; gage height ob-
served, 17.5 feet Apr, 5, 1913 (backwater from ice).

Remarks. —Flow partly regulated by Clearwater Lake and several smaller lakes, Diurnal fluctuation
caused by mill 600 feet above station. No diversions.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 70| 4,420| 1,840 f 11 85| 7,660 982l 21 7,000 5,410 565
2 85| 4,380 1,730 | 12 85| 7,400 958 22 7,750 4,520 530
3 75| 4,410| 1,640 | 13 80| 6,260 958 23 7, 680 4,020 506
4 75| 4,940 1,560 || 14 80| 5,710 988|| 24 | 8,840 3, 530 484
5 75 6,600| 1,470 || 15 100{ 5,170 1,000( 25 5, 620 3,170 525
6 80) o9,060] 1,380 || 16 300 4,620 952| 26 4, 250 2, 860 705
7 80 8,560 | 1,310 || 17 700| 4,420 864 27 3,890 2,620 952
8 85| 7,490 1,240 18 1,400| 4,200 754 28 3,970 2,400 | 1,010
9 90 8,450 1,130 || 19 3,200( 4,180 665/ 29 4,190 2,230 1,030
10 85| 8,490 1,050 || 20 5,500| 5,620 605 30 4, 340 2,090 [ 1,900
31 - 1,940 -
Monthly mean discharge, in second-feet,.... 2,262 5,059 1,013
Runoff, in acre-~feet.,...... cetseanens ceaen 134,600 | 311,100 | 60,260
Runoff, in inChes ....eeveseeeosonronosonnnoncaonsosssnnsstssenssssne 1.84 4,25 0. 82

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage Ga%s Ga% j
Hour | height | Discharge | Hour |height | Discharge | Hour | height | Discharge | Hour | height | Discharge
Apr. 16 Apr. 20 (cont'd.) Apr. 22 (cont'd. ) May 5
4 76 10 9.65 10 10.35 4 8.83 5, 680
8 3.52 N 9,41 12 10.41 8 9,02 5, 950
N 3.54 2 9.65 Apr. 23 N 9,31 6, 360
4 4.39 4 9.30 2 10.43 8,040 4 9.74 7,000
8 6.85 6 8.45 4 10,39 7, 980 8 10,22 7,720
12 7.22 8 9.26 6 10.28 7,810 12 10,58 8, 260
Apr. 17 10 9,53 8 10.18 7,660 May 6
4 7.02 12 10,00 10 10,09 7,520 2 10,73 8,480
8 6.47 Apr. 21 N 10.07 7, 500 4 10.88 8,710
N 6.15 1 8.96 2 10,07 7,500 6 11.01 8, 900
4 6.78 2 10.20 4 10.04 7,450 8 11.15 9,120
8 8.60 3 11,32 [ 10.05 7,460 10 11.22 9, 220
12 9.98 4 11.00 8 10.14 7,600 N 11,26 9, 280
Apr. 18 5 10,92 10 10.27 7,800 2 11.28 9, 310
2 10,30 6 11.09 12 10,24 7,750 4 11,28 9, 310
4 10,48 1 11.22 Apr. 24 8 11,25 9, 260
8 10,44 8 11,40 6 9.82 7,120 8 11,21 9, 200
8 10,38 9 11.47 N 9.59 6, 780 10 11,20 9,190
10 10.50 10 11,51 6 9.40 6,490 12 11.14 9,100
N 10.37 11 7.85 12 9,21 6,210 May 7
2 10,29 N 7.76 Apr. 25 8 11.01 8, 9500
4 10.62 1 7.79 6 9.05 5,990 N 10.79 8, 580
[ 9,96 2 13.76 N 8.83 5, 680 [ 10,58 8,260
8 10,67 3 12,41 6 8.52 5,250 12 10,37 7, 940
10 11.32 4 9,67 12 8.30 4,950 May 8
12 10.96 5 8.78 Apr, 26 4 10,21 7,700
Apr, 19 6 8.63 4 8.08 4,660 8 10.09 7, 520
2 11.18 7 8.64 8 7.87 4,400 N 9.95 7,320
4 11.22 8 8.78 N 7.64 4,130 4 8.91 7,260
8 11,19 9 8.89 4 7.47 3, 920 8 10.00 7, 370
8 11.08 10 9,16 8 7.50 3,960 12 10,12 7,570
10 10,87 11 9. 32 12 7.47 3,920 May 9
N 10,57 12 9.43 May 3 4 10. 32 7,870
2 10.52 Apr, 22 6 7.80 4, 320 8 10,60 8,290
4 10,49 2 9.72 N 7.81 4, 330 N 10,89 8,720
6 10.18 4 10,19 8 7.94 4,490 4 10.94 8, 800
8 10.40 6 10,24 12 8.05 4,620 8 10.94 8, 800
10 10,41 8 10.33 May 4 12 10,95 8,820
12 10.38 10 10,42 4 8.11 4,700 May 10
Apr, 20 N 10,37 8 8.15 4,760 8 10,84 8, 650
2 10,42 2 10.35 N 8,20 4,820 4 10,66 8, 380
4 10.44 4 10.39 4 8.30 4, 950 12 10,45 8,060
6 [10.24 6 | 10,33 8 8,57 5, 320 May 11
8 9.96 8 10.29 12 8.72 5,530 8 10,27 7,800
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Clearwater River at Red Lake Falls, Minn,-Cont'd.

1950 FLOODS IN RED-WINNIPEG RIVER BASINS

Gage height, in feet, and discharge, in second-feet, at indicated time, 1950

Gage Gage age Gage
Hour heightJ Discharge | Hour height Discharge | Hour h(e;ig%'n I Discharge | Hour heig%!tl Discharge
May 11 (cont'd.) May 13 (cont'd.) May 18 (cont'd.) May 21 {cont'd.)
4 10,08 7,510 4 8.39 5,070 8 7.55 4,020 12 4,860
12 9,92 7,270 12 8.24 4,870 N 7.58 4, 060 May 22
May 12 May 16 4 7.68 4,180 6 8.07 4,650
8 10.75 8,520 8 8.05 4,620 8 7.84 4, 370 N 7.95 4, 500
4 9.58 6,760 4 8.00 4, 560 12 8.16 4,770 6 7.85 4, 380
12 9.45 6, 560 12 7.96 4,510 May 20 12 7.76 4,270
May 13 May 17 4 8.49 5,210 May 23
8 9.30 6, 340 8 7.91 4, 450 8 8.74 5, 560 8 7.61 4,080
4 9.17 6,160 4 7.87 4, 400 N 8.92 5,810 4 7.48 3, 940
12 9.05 5, 990 12 7.80 4, 320 4 9.00 5, 920 12 7.33 3,760
May 14 May 18 g | 9.00 5, 920 May 24
8 8.95 5, 850 8 7.73 4, 240 12 8,97 5, 880 8 7.15 3, 540
4 8,75 5, 570 4 7.66 4,150 May 21 4 7.10 3,490
12 8.66 5, 440 12 7.60 4,080 ] 8.82 5,670 12 6,98 3, 360
May 15 May 19 N | 8.68 5,470 May 25
8 8.55 5,290 4 7.57 4,040 6 8.44 5,140 8 .85 3, 220
4 6.74 3,100
12 [6.64 3, 000
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Turtle River Basin

Turtle River at Manvel, N. Dak.

Location. —Lat. 48005', long. 97°11", in SElsec. 10, T. 153 N., R. 51 W., at bridge on State High-
way 33, 0.3 mile west of Manvel and 10 miles upstream from mouth.

Drainage area.—~602 square miles.

Gage-height record. —Graph based on once or twice-daily gage readings.

Discharge record, ~Stage-discharge relation defined by current-meter measurements below 4, 000
second-feet and extended to peak stage on basis of contracted-opening measurement including dis-
charge over railroad fill. Affected by ice Apr. 1-18. Shifting-control method used June 8-30.

Maxima. —April-June 1950: Discharge, 28,000 second-feet 6 p.m. Apr. 19 (gage height, 21.5 feet,
from floodmark) .

1945 to March 1950: Discharge, 3,450 second-feet Apr. 19, 1948 (gage height, 17.88 feet).

Remarks. =No diversion or regulation above station.

Mean discharge, in second-feet, 1950

Day | April May June Day | April May June Day | April May June
1 0 403 86 || 11 1 3,710 41 21 7, 260 510 30
2 0 382 83 12 1 2, 640 40 22 3,690 506 33
3 0 360 80 || 13 1 2,270 37 23 2,900 402 32
4 0 656 73 14 20 1,920 28| 24 2,230 298 27
5 0 1, 000 66 15 60 1,610 344 25 1,770 235 34
6 0 1, 590 60 16 100 1,290 36| 26 1, 540 196 45
7 -0 3,600 53 || 17 150 960 37| 27 1, 200 160 69
8 0 4,520 49 18 2, 200 632 41} 28 848 141 80
9 0 7,390 46 19 |20, 700 486 35} 29 595 124 69
10 0 6,430 43 || 20 ]13,900 506 32| 30 454 109 49
31 - 94 -
Monthly mean discharge, in second=feet.....<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>