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PREFACE

This report on the floods of April 1952 in the Missouri River
basin was prepared inthe Water Resources Division, C. G. Paul-
sen, chief, under the general direction of J. V. B. Wells, chief,
Surface Water Branch.

Data for that portion of the Milk River draining Canada were
furnished by the Water Resources Division, Department of Re-
sources and Development, Canada, I. R. Strome, chief,

Basic records of discharge in the area covered by this report
were collected in cooperation with the States of Iowa, Kansas,
Missouri, Montana, Nebraska, North Dakota, and South Dakota ;
agencies of the Federal Government; and the Dominion of Canada.

The records of discharge were collected and computed under
the direction of the following district engineers: Iowa, V. R,
Bennion; Kansas, J. B. Spiegel; Missouri, H, C. Bolon; Mon-
tana, Frank Stermitz; Nebraska, D. D. Lewis; North and South
Dakota, H. M. Erskine; Canada, O. H. Hoover, Calgary, Alberta.
The report was assembled and the text prepared by the staff of
the special reports office in Lincoln, Nebr., R. E. Oltman, en-
gineer-in-charge.
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FLOODS OF 1952

FLOODS OF APRIL 1952 IN THE MISSOURI RIVER BASIN

ABSTRACT

The floods of April 1952 in the Milk River basin, along the Missouri River
from the mouth of the Little Missouri River to the mouth of the Kansas River,
and for scattered tributaries of the Missouri River in North and South Dakota
were the greatest ever observed. The damage amounted to an estimated $179
million. The outstanding featuré of the floods was the extraordinary peak dis-
charge generated in the Missouri River at and downstream from Bismarck,
N. Dak., on April 6 when a large ice jam upstream from the city was suddenly
released. Inflow from flooding tributaries maintained the peak discharge at ap-
proximately the same magnitude in the transit of the flood across South Dakota;
downstream from Yankton, S. Dak., attenuation of the peak discharge was con-
tinuous because of natural storage in the wide flood plains. The outstanding
characteristic of floods in the Milk River basin was their duration--the flood
crested at Havre, Mont., on April 3 and at Nashua, Mont., on April 18.

The floods were caused by an abnormally heavy accumulation of snow that was
converted into runoff in a few days of very warm weather at the end of March.
The heaviest water content of the snowpack at breakup was in a narrow arc ex-
tending through Aberdeen, S. Dak., Pierre, S. Dak., and northwestward toward
the southwest corner of North Dakota. The water content in part of this concen-
trated cover exceeded 6 inches. The winter of 1951-52, which followed a wet
cold fall that made the ground impervious, was one of the most severe ever ex-
perienced in South Dakota and northern Montana. Depths of snow and low tem-
peratures combined to produce, at the end of March, one of the heaviest snow
covers in the history of the Great Plains., The Missouri River ice was intactup-
stream from Chamberlain, S, Dak., at the end of March, and the breakup of the
ice with inflow of local runoff was one of the spectacular features of the flood.

Runoff from the Yellowstone River combining with the flood pouring from the
Little Missouri River caused the Missouri River to crest at an all-time high at
Elbowoods, N. Dak., on April 4, As this crest moved downstream to Bismarck,
its intensity was increased by the alternate storing and release of ice jams plus
the inflow from the Knife River. The crest discharge of 500,000 cfs came at
Bismarck at 6 p. m. on April 6, following a very sharp rise from 80,000 cfs at
11 a,m,

Overflow occurred along the MissouriRiver from Elbowoods to the mouth with
high damage to cities, farmland, and installations located in the flood plain.
Cleanup and repair operations following the flood continued for many weeks.
Few of the flooded farms produced a crop during 1952,

This report presents detailed records of stage and discharge for the flood
period on the Missouri River and tributaries from Fort Peck, Mont., to the
mouth. Information on damages and river stages collected by other agencies is
also presented.
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50 FLOODS OF 1952 IN MISSOURI RIVER BASIN

INTRODUCTION

The weather of late autumn and winter preceding the spring
breakup of 1952 was favorable for the occurrence of high spring
runoff in the area draining to the Missouri River from Fort Peck
Dam, Mont., to Sioux City, Iowa. As a result of a cold moist
fall in 1951, the soil mantle was frozen so that the melting snow
could not infiltrate during the spring breakup. Precipitation dur-
ing the fall and winter seasons totaled above normal throughout
North and South Dakota and eastern Montana, and a large part of
it was available for producing runoff at the end of March because
winter temperatures were too cold for melting. The heaviest run-
off potential, as found by snow surveys in mid-March, was in a
crescent - shaped area located between Aberdeen, S. Dak., and
Bowman, N. Dak., and centered near Pierre, S. Dak. (See fig.
11.) Ice on all streams of the Dakotas and eastern Montana was
much thicker than normal at the end of the cold winter; the ice
was strong, hard, and not honeycombed or mushy.

The breakup began during the last week in March as the result
of high temperatures and clear skies. Figure 12 shows the vari-
ation of maximum and minimum daily temperatures at four weath-
er stations in Montana and the Dakotas. Streams in southwestern
South Dakota and in the Yellowstone River basin in Montana were
the first to rise. On the Missouri River at the end of March, the
ice cover was intact from the mouth of the Yellowstone River to
Pierre, S. Dak. The Yellowstone River at Glendive, Mont.,
crested on March 31, causing the startof ice breakup on the Mis-
souri River at Williston, N. Dak. The flood crest moved slowly
between Williston and Elbowoods because the strong thick ice
retarded flow as long as the cover was intact. The crest moved
more rapidly after passing the Little Missouri River mouth., Move-
ment of the crest was associated with grinding and breaking ice
floes that occasionally formed into large jams causing the tem-
porary ponding of water. When the ponded water attained a head
sufficient to break the jam, flood flow passed down the channel.
Crest flows on tributaries combined with the main-stem crest to
produce record peak discharges from the mouth of the Little Mis-
souri River to the mouth of the Kansas River. Peak discharges
on Moreau River, W hite River, and tributaries of James Riverin
South Dakota were the greatest of record. Peak discharges in the
Big Sioux River basin exceeded those of 1951.

Figure 13 shows the location of the area covered by this re-
port and the location of major flooding. The Milk River flood in
Montana was not connected with the flood on the Missourt River
downstream from Williston--the first of two peak discharges on
the Milk River reached the Missouri River on April 9 when the
crest on the Missouri River was between Mobridge, S. Dak., and
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Pierre. The peak stages and discharges of the Milk River and
tributaries were the greatest ever observed. Downstream from
the White River, the flood was confined to the main stem of the
Missouri River and the James and Big Sioux River basins,

Damages caused by the floods were estimated to total $179
million. Havre, Mont., Bismarck, N. Dak., Fort Pierre, Pierre,
and Sioux Falls, S. Dak., Sioux City, Iowa, and St. Joseph, Mo.,
were cities where flood damage was extensive. A suceessful fight
was waged to protect Omaha-Council Bluffs from flooding by the
Missouri River. As in April 1950, Heart Butte Reservoir on the
Heart River again helped save Mandan, N. Dak., from costly
flooding. Shadehill Reservoir onthe Grand River in South Dakota
stored 262, 100 acre-feet of flood flow, thereby substantially re-
ducing the peak flow on Grand River and causing minor but valu-
able reductions in stage at cities on Missouri River downstream
from Grand River. Sewers, water systems, powerplants, private
and public buildings, and pavements in urban areas were damaged.
The sediment load carried by the Missouri River during the flood
was stupendous, and fine to coarse sand was deposited in many
backwater areas.

This report on the floods in the Missouri River basin in east-
ern Montana, the Dakotas, and valley areas downstream from
Sioux City, Iowa, is made for the purpose of—

1. Presenting records of river stage and discharge in more
detail and at an earlier date than the records published in regular
annual reports on surface water.

2. Collecting and recording information, other than stages and
discharges, pertinent to an analysis and understanding of the hy-
drology of the floods.

3. Recording the estimates of damage caused by the floods.

4. Recording the comparative magnitude of the current floods
and the known large floods of the past.

The U. S. Geological Survey maintains, in cooperation with
State and Federal agencies, a network of stream-gaging stations
where records of river stage and discharge are collected. The
records thus collected for stations in the flooded area are pub-
lished herein. The Corps of Engineers collects data on damages
caused by flooding; a summary of the damages caused by the
floods discussed in this report is included. The U. S. Weather
Bureauhas prepared a separate report onthe meteorology of this
flood; it is published as U. S. Weather Bureau Technical Paper
23, Floods of April 1952, upper Mississippi-Missouri-Red River
of the North.
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GENERAL DESCRIPTION OF FLOODS
Causes

The floods of April 1952 in the Missouri River basin were caused
bya combination of meteorological factors that were favorable for
above-normal runoff in a short time. The soil mantle was made
impervious as the result of the cold wet autamn of 1951 and a
February thaw that placed an ice layer upon the frozen topsoil,
which remained impervious until the spring snowmelt was com-
pleted. Snow accumulated in above-normal amounts throughout
the Dakotas and eastern Montana during the winter of 1952. The
water content of snow cover in the flood area was sampled twice
during the winter by the Corps of Engineers; regular observations
of precipitation and depth of snow were made by the U. S. Weather
Bureau. A serious flood threat was indicated by the Corps of En-
gineers and U. 8. Weather Bureau data, especially bythe data re-
ported in March. '

The heaviest seasonal snow cover of the floodedarea occurred
in central South Dakota. The winter accumulation of snow in South
Dakota began with a severe ice and snowstorm on December 6,
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and the remainder of the month was made disagreeable by snow-
storms and high winds. Snowfall and accompanying strong winds
during January closed so many of the rural roads in South Dakota
that an airlift was used to bring suppliesto isolated ranches. The
first half of February was warm and a partial breakup started in
the south-central part of the State; after this thaw hadbeenstopped
abruptly by a severe blizzard February 19, the airlift was again
needed to supply isolated ranches. The Weather Bureau reported
representative snow-cover measurements of February 29 at lo-
cations in South Dakota as follows:

City Snow cover Water equivalent
(inches) (inches)
Mobridge-~-~===-=====u- 10 2.00
Lemmon --====--=-c=ux- 8 1.46
Pierre -------------m-- 21 7.15
Philip-------ccnuccc-uoo 6 .73
Aberdeen---~--=-cuu-u- 18 6.64
Huron---=-=-=m==e=cemu- 6 1.27
Watertown----===-=-=== 10 3.10
Sioux Falls -===-==-=-u-= 7 1.35

The Weather Bureau River Forecast Center in Kansas City issued
a February forecast that outlined the existing flood potential in
the Missouri River basin. The February Water Resources Re-
view published by the Geological Survey on March 10, 1952, con-
tained the following paragraph on hydrologic conditions in South
Dakota:

Runoff was excessive as a result of melting snow dur-
ing the early part of the month, and ice went out at most
points in Big Sioux, Vermillion, White, Bad, Cheyenne,
and Moreau River basins. Runoff of Big Sioux River at
Akron, Iowa, was the third highest since 1928. By the
month's end, 3ll these streams were again frozen over,
with a fairly heavy cover of slushy ice and snow. The
presence of this ice in the river channels, together with
a very heavy snow cover over most of the eastern two-
thirds of the State, presents a major flood threat for the
breakup period in South Dakota.

The snow cover in South Dakota did not increase much indepth
during March--the snowfall was less than normal and there was
some compaction. The cold weather of the month forestalled any
melting until the last week.

The winter weather of North Dakota was similar to that of South
Dakota, but accumulation of snow was not so excessive in North
Dakota as in South Dakota. The soil mantle in North Dakota also
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became impervious as the result of the cold wet autumn of 1951
and subsequent ice layers from winter thaws. The areas in North
Dakota having water countent in excess of 4 inches at the time of
breakup were the southwest corner of the State, the part of the
James River basin in southern North Dakota, Beaver Creek ba-
sin, and a small area astride the lower Heart River basin. At
the same time, the remainder of the Missouri River basin in
North Dakota had snow cover with water content in excess of 1.5
inches.

Observations of water content and depth of snow in the Milk
River basin and adjoining streams of eastern Montana made dur-
ing mid-March showed that depletion of snow cover during the
winter was minor and that the ground was coated with ice. Pre-
cipitationfor the period December 1951 to March 1952 inthe Milk
River basin in the United States was about 11 times the normal.

The ice cover on all streams of the flooded area contributed to
flooding at time of breakup. The ice cover along the Missouri
and Milk Rivers became unusually thick as a result of the cold
winter. Many observers reported that the ice was thicker than
2 feet. The main-stem ice cover was strong and tough in addi-
tion to being thick--the ice had not rotted or become mushy be-
fore the floods., Ice on many South Dakota tributaries broke up
during February. The ice cover that formed again during the last
2 weeks of the month was very rough and retarded water flow
more than normally. At the end of March, ice cover was com-
plete on the Missouri River from about Chamberlain, S. Dak., to
Williston, N. Dak. Tributary ice jams caused flooding in many
areas.

The 1952 spring breakup was delayed about 1 week later than
normal. The delay increased the chances for rapid snowmelt be-
cause of the normal increase in solar heat and length of day with
the advancing spring season. Contrary to expectations, the ear-
liest snowmelt, except in the White River and Big Sioux River
basins, came in the lower Yellowstone River basin and adjoining
basins draining into the Missouri River. In eastern Montana, daily
maximum temperatures were above 40° F on several days of the
last week of March. Daily maximum temperatures in the flooded
area of North and South Dakota lagged a few days behind those of
eastern Montana. The warmup continued and increased in inten-
sity until April 8 or 9 when temperatures dropped abruptly. A
study of the cumulative degree days computed for selected weath-
er stations subsequent to March 25, 1952, showed that the warm-
up rate was above normal but not so intense as the rate that
occurred in the same area during 1943. Figure 14 shows the
comparative rates of warmup for the 1943 and 1952 seasons.
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S. Dak., for 1943 and 1952 spring floods.
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Missouri River Main Stem and Tributaries Downstream
from Williston

The breakup of ice began April 1 on the Missouri River at Wil-
liston, N. Dak., as the result of floodwaters from the Yellow-
stone River. The flow from the Missouri River above the Yellow-
stone River on April.1 was low because only 5, 000 cfs was being
released from Fort Peck Dam, and the tributary inflow between
the dam and the Yellowstone River was still relatively small.
Fort Peck Reservoir stored 690, 000 acre-feet of flood flow dur-
ing March, thereby reducing flood stages and discharges at down-
stream locations., The flood crest passed downstream at a slow
rate until the mouth of the Little Missouri River was reached. A
series of ice jams and channel reaches with ice cover intact
slowed the flow rate below the normal open-water travel. Dam-
age between Williston and the Little Missouri River mouth was
not extensive.

The Little Missouri River went out of banks at Camp Crook,
S. Dak., on March 30. The river topped the dike into the city of
Marmarth, N. Dak., on March 31 when a large ice jam formed at
the mouth of Little Beaver Creek. The flood at Marmarth inun-
dated about one-half of the city and stopped travel on U. S. High-
way 12 for a few days. Medora, N. Dak., was partly flooded by
the Little Missouri River on April 2. The Little Missouri River
crested at its mouth on April 5, and the flood merged with the
crest on the Missouri River.

The ice began to cause higher crest stages on the Missouri
River as the flood passed Elbowoods. Although the city of Elbo-
woods was not flooded, the sewage disposal system was made in-
operative by the flood. The action of the ice in the flood was well
described by Harlan Erskine, district engineer, U. S. Geological
Survey, Bismarck, N. Dak., in Water Resources Review for April
1952. Mr. Erskine wrote:

-Although there was slow breaking off of the south end
of the ice cover in north-central South Dakota and occa-
sional minor downstream movement of ice below Willis-
ton, no major change in the ice occurred until the evening
of April 4 when the breakup and movement of accumu-
lated ice from the north reached the mouth of the Little
Missouri River. In the meantime, the stage of the ice-
covered river was rising steadily to fairly high stages,
but discharges remained moderate. After passing the
mouth of the Little Missouri River, the tremendous vol-
ume of broken ice moved downstream against the solid
ice sheet somewhat like a rolling dam with occasional
interruptions in its movement due to gorges or the stub-
born resistance of the ice cover.
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A large jam formed on the Missouri River about 8 miles south
of Washburn, N. Dak., about 35 miles north of Bismarck, on
April 6, and backwater spread broken ice on a stretch of U. S.
Highway 83 located more than half a mile from the normal chan-
nel. Traffic was delayed until the water receded following release
of the jam and until a path could be cleared through the ice cakes
stranded on the roadway.

Flooding on the Knife River, right-bank tributary of the Mis-
souri River between Little Missouri and Heart Rivers, was not
serious. The river flooded the towns of Beulah and Hazen, N.
Dak., during the first week in April, forcing a few families from
their homes and stopping or slowing highway travel. The floods
of 1943 and 1950 exceeded the 1952 flood in stage and discharge.
The flow on Spring Creek at Zap, N. Dak., was the highest ever
known, although the stage may havebeen exceeded by the ice-jam
flood of 1902.

Authorities responsible for flood forecasting and for emer-
gency rescue operations realized the serious flood threat to south-
west Bismarck a day or so before "flood Sunday'' (April 6). The
Weather Bureauforecaston April 5 that the crest would be 21 feet,
or higher if affected by ice, and would come April 6. The Red
Cross declared an emergency situation as of April 5 and began
pleading with residents to move from the Bismarck danger area.
Many families left their homes in response to the warnings; many
other families disregarded the warnings.

During the morning of April 6, two ice jams were positioned
in critical locations near Bismarck--one about a mile upstream
from the Northern Pacific Railway bridge, the other stretched
from about 5 miles downstream from Bismarck to Fort Yates,
N. Dak. The jam upstream from Bismarck broke up shortly after
noon, and the river at Bismarck began an unusually rapid rise--
from a stage of 18.8 feet at 11 a. m. to a peak stage of 27.9 feet
at 6 p.m. The downstream ice jam held and caused higher stages
than would have prevailed under open water. The speedy rise,
about 4 feet between noon and 1 p.m., pushed the river into south-
west Bismarck so fast that few of the flood victims saved much
except the clothes they wore. No lives were lost in the Bismarck
flood; this was attributed to well-performed rescue operations
and to the fact that the flood came during the day. The river over-
topped the Northern Pacific Railway main line for a distance of
about 1 mile just beyond the Mandan end of the Missouri River
bridge--the overflow washed the track and ballast from the em-
bankment and cut into the shoulder of the fill before recession
dropped the stage below the overflow point. The washout caused
the first stoppage of rail traffic between Bismarck and Mandan
since 1917. About 200 homes at Bismarck were flooded and
nearly 1,000 people were forced into temporary homes in the
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higher residential area. Figure 15 shows the location of the flood-
ed area between Bismarck and Mandan.

Heart River, although partly controlled by Dickinson and
Heart Butte Dams, caused a serious threat to Mandan's protec-
tive levee and stopped Northern Pacific travel west of Mandan on
April 4 by overtopping the track. As in 1950, Heart Butte Res-
ervoir (completed in 1949 by the U. S. Bureau of Reclamation)
again stored all floodwaters of the river above the dam except a
small release of about 4,000 cfs and helped save Mandan from de-
structive flooding. Flow from tributaries entering Heart River
below Heart Butte Dam plus release from the dam were sufficient
to cause a major flood threat at Mandan. During the afternoon of
April 4 a large ice jam formed downstream from the bridge at
U. S. Highway 10 crossing about 5 miles west of Mandan. The
rush of water concurrent with the release of the jam caused the
peak discharge of 30,000 cfs at the Geological Survey gaging sta-
tion near Mandan. The dikes at Mandan were about to be over-
topped when a relief hole was blasted in the embankment of the
Northern Pacific Railway branch line to Mott, N. Dak. --the new
opening allowed escape of enough additional floodwater so the
dikes held. U. S. Highway 10 between Mandan and Bismarck was
closed April 4-9 by floodwaters of the Heart River or Missouri
River. Northern Pacific rail traffic was restored from Bismarck
to Mandan on April 10.

The Missouri River flood passed downstream from Bismarck
attenuated by channel storage, but increased by ice-jam action
and tributary inflow. Cannonball River had a mediocre flood com-
pared to the record occurrence of 1950, yet damage occurred at
the towns of Mott, Breién, and Cannon Ball, N. Dak., and to the
Northern Pacific branch line. A man was drowned while trying
to swim across Cannonball River near Breien. Beaver Creek had
the highest flood ever known--15 families were driven from their
homes in Linton and 15 more in Emmons County.

The flood on Grand River above newly completed Shadehill
Reservoir was almostas large as the record flood of 1950. North
Fork Grand River was almost-as high in 1952 as in 1950, but the
1952 flood on South Fork was much lower than the 1950 flood.
Shadehill Reservoir, completed in 1951 by U. S. Bureau of Rec-
lamation, reduced the stages downstream from the reservoir by
storing much of the Grand River flow; stage reductions on Mis-
souri River below Grand River were minor but important. Peak
storage in Shadehill Reservoir occurred on April 10 at a total
content of 318,100 acre-feet. The timing of the actual flood and
of the flood that would have occurred in the absence of Shadehill
Dam is shown relative to the timing of the Missouri River at Mo-
bridge in figure 16. The action of Shadehill Dam is calculated by
the Corps of Engineers tohave reduced the peak stage at Mobridge
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Figure 16. --Actual and routed natural hydrographs of Grand
River and hydrograph of Missouri River, April 1952,

by 0.3 foot, and at Omaha by the same amount. The importance
of a 0. 3-foot reduction in stage at Omaha becomes evident when
the cost of emergency levee work at that city is considered. The
Missouri River overflowed the banks at U. S. Highway 12 bridge
and halted traffic for about a day.

The flood in the Moreau River basin was the greatest of rec-
ord. From headwaters to mouth, stages and discharges of the
1952 flood exceeded the previous maxima. The timingof the peak
outflow from the Moreau River was fortunate for downstream
residents along the Missouri River--a day or more delay and the
peak would have coincided with the Missouri River flood crest.
Figure 17 shows the timing of the Moreau River and main-stem
floods. The Cheyenne River crested at Eagle Butte, S. Dak., on
April 3; at the time the Missouri River crested at the Cheyenne
River mouth, the Cheyenne flow was about 7,000 cfs at Eagle
Butte.

The flood of the Missouri River was anxiously watched by
Pierre and Fort Pierre residents as soon as the news of the Bis-
marck calamity was received; Fort Pierre had been flooded twice
in April 1952 before the main flood was formed--once by the Bad
River and again by the Missouri River. The Weather Bureau
warned residents of Pierre and vicinity about the impending flood
and on April 8 forecasted a crest stage of 22,4 feet to occur on
April 10. Ice jams were considered possible at Pierre, although
very little jamming happened after the Missouri flood crest en-
tered South Dakota because the localice had broken up and floated
downstream well ahead of the flood crest. As soon as the resi-
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Figure 17. --Hydrographs of Moreau River at Promise, S. Dak.,
and Missouri River at Pierre, S. Dak., showing relative
timing of flood crests.

was startedon sandbagging dikes around the municipal utilities of
the two cities and merchants began preparing for the flood.

Fort Pierre was completely inundated at the time of crest on
April 10; in Pierre, the business district and all the area up-
‘stream from the Chicago and Northwestern Railway underpass
and streamward from the railway tracks were flooded to a depth
between 2 and 3 feet. (See fig. 18.) The flooded area was not as
extensive downstream from the railway underpass. The Pierre
powerplant was saved, and aside from sand deposits in the city
parks, municipal property was practically unhurt. Merchants
suffered heavy losses through water damage. In Fort Pierre,
municipal damage was heavy; the powerplant, waterplant and dis-
tribution system, sewer mains, and street pavements were all
reported severely damaged. Eighty-five percent of the homes in
Fort Pierre were damaged.

The Missouri River destroyed partof the Chicago, Milwaukee,
St. Paul and Pacific R.R. bridge at the crossing at Chamberlain
on April 6 when large ice floes battered the pile bents of the ap-
proach spans. The White River was discharging a moderate flow
of less than 3,000 cfs when the Missouri River crest passed the
White River mouth. Late in March the White River had crested
at an all-time hi.has the result of the heav' snow - »' - ne
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warmup. U. S. Highway 183 was closed when the approach to the
bridge near Presho, S. Dak., was washed out by the White River
flood. Flooding in the White River basin and along the Missouri
River between the mouth of White River and Yankton affected
farmlands only.

At Yankton, the Missouri River passed under U. S. Highway 81
bridge without significant overflow, and no flooding occurred in
that city. Downstream, the city of Vermillion, S. Dak., had the
most severe flood threat since the big 1881 flood. Plate 2 shows
the extent of flooding along the Missouri River between Yankton
and Kansas City.

The inflow from the tributaries entering the Missouri River
between Yankton and Sioux City was low and did not compensate
for the reduction in crest discharge caused by channel storage.
The flood on the James River was, as usual, slow moving. Over-
flow from Elm River, a tributary of the James River, travelled
down Moccasin Creek and caused heavy damage at Aberdeen,
S. Dak., where about 60 families were forced from their homes.

The flood on the Big Sioux River came 1 year after the de-
structive flood of 1951, and the 1952 flood was a little higher.
When the 1952 flood threat was realized, an attempt was made,
starting on March 19, to lower the expected high flood stages in
the vicinity of Sioux Falls by removing all trees from the chan-
nel of the Big Sioux River. The first rise on the Big Sioux River
occurred on March 30 and some damage was caused by flooding
in the John Morrell plant at Sioux Falls. Failure of the dike pro-
tecting the airportand city housing project caused stoppage of air
travel, and about 1,400 persons were forced from their homes.
Plate 3 shows the area flooded at Sioux Falls. In addition to the
serious flooding at Sioux Falls, the communities of Watertown,
Trent, Dell Rapids, and Renner, S. Dak., also were flooded.

The Missouri River crest reached Sioux City, Iowa, on April
14. A few days before the crest, the river partly inundated South
Sioux City, Nebr., situated on the flood plain across the river
from Sioux City, Iowa. About one-half of South Sioux City was
flooded at the crest; most of the flood victims were moved to
Sioux City, Jowa, or other adjoining communities. Flooding in
Sioux City occurred in a narrow strip along the Missouri and Big
Sioux Rivers. The stockyards and packing plants were closed,
and the sewer system for a large part of the city became inoper-
ative. Figure 19 shows the flooded area in South Sioux City,
Nebr., Sioux City, Iowa, and the adjoining area.

Omaha, Nebr., and Council Bluffs, Iowa, situated on opposite
banks of the Missouri River, were protected by levees and flood-
walls designed for a river stage of 26.6 feet. As soon as the size
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Milk River Basin

The first streams to flood in the Milk River basin were those
in the western part; Big Sandy and Sage Creeks and Milk River
above Fresno Reseryoir began a speedy rise whenthe rapidwarm-
up occurred in north-central Montana during the last week in
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the spillway crest on March 27. Release from the reservoir dur-
ing the preflood period of March was limited to a maximum of
35 cfs because of ice conditions downstream from the dam. The
flood inflow from Milk River brought the reservoir pool to spill-
way elevation at 4:30 p.m. on March 30; the outlet gates were
then closed, and the reservoir outflow through the spillway in-
creased steadily until April 3.

Initial flooding at Havre, astride the Milk River 7 miles down-
stream from the mouth of Big Sandy Creek, began on March 31
when rising water encountered an ice jam. About 800 residents
of north Havre were forced from their homes on April 1. The
Milk River leveled off-on April 2 after 1,200 people were forced
from north Havre. Havre was designated an emergency area, and
martial law was declared on April 2. Figure 24 shows that the
flooding extended from the Great Northern Railway tracks to the
bluffs north of Havre, but that the main business and residential
sections were high and dry. The Havre sewage-treatment plant,
located in the flooded north side, was closed for the duration of
the flood. Depths of flooding in north Havre were as great as 10
feet. Figure 25 shows the stage record collected by the Corps of
Engineers on the Milk River at Havre. As shown on the graph,
the river remained near crest stage for about 3 days.

The flood in the Milk River basin occurred in two surges--the
primary one brought the early flooding at Havre and other cities
along the Milk River; the later rise represented the arrival of
floodwaters from the most distant drainage in the Battle Creek
and Frenchman River (called creek in the United States) areas of
Canada. Freezing weather on April 7 temporarily decreased the
inflow from Milk River tributaries. Figure 26 shows the double-~
peaked appearance of the Milk River hydrographs for points down-
stream from Frenchman Creek. That the flooding covered the
flood plain in a wide expanse maybe deduced from figure 27; note
the small stage variation concurrent with about 100 percent in-
crease in discharge at Glasgow and Nashua.

Progress of the Milk River main-stem flood was sluggish;
about 2 days after the flood began at north Havre, Chinook, on
the Milk River 22 miles east of Havre, was partly flooded and
about 200 people were forced from their homes. The main part
of Chinook was protected by a dike, whichwas raised in an emer-
gency operation by city, county, and Utah-Idaho Sugar Company
employees. Red Rock Coulee flow was above flood stage and
caused some damage at the U. S. Highway 2 bridge near Chinook.
On April 4 the Milk River was reported out of its banks from
Havre to afew miles downstream from Hinsdale and an estimated
100,000 acres of valley farmland was under water. The mild
weather continued during the first week in April, and, as a result,
nearly all the snow was melted in the area south of the interna-
tional boundary.
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FLOOD DAMAGES

The March - April 1952 floods in the Missouri River basin
caused record damages over a large area. Because the amounts
of flood damages are frequently used as guides in the study of
flood -control economics and also because some flood-damage
statistics are an actual measure of the relative magnitude of in-
undation, especially in urban areas, it has been the practice of
the Geological Survey to compile available damage statistics in
the special reports on floods; on-the-spot surveys of flood dam-
ages are not made by the Geological Survey. All the statistics in
this section were supplied by other agencies or the AmericanRed
Cross. The data are published as furnished. Each agency has
its own methodof sampling and obtaining estimated totals of flood
damage. Persons interested in these data can obtain a detailed
description of the general procedures in use within each agency
that has furnished records for publication herein. More detailed
breakdowns of the data presented are available at the office of
the agency credited with each tabulation.

The following tabulations of damage statistics have been fur-
nished by the Corps of Engineers, Bureau of Reclamation, Bu-
reau of Public Roads, and the American Red Cross.

Table 1. --Summary of damages caused by flood of April 1952

[Compiled by Corps of Engineers, Department of the Army,
Missouri River Division]

Flood damage in thousands of dollars

Transportation,
State Agricultural| Urban |communications,| Other
and utilities
Montana ------ $3,756 $737 $1,115 $972
North Dakota-- 949 999 334 157
South Dakota -- 17,287 4,402 2,319 760
Nebraska ----- 10,814 5,829 3,774 10,147
Iowa ~-~=-====- 19, 322 8,190 5, 540 10, 360
Missouri -=---- 19, 324 4,475 14,117 15, 926
Kansas -~-----~ 1,381 8,768 2,010 5,236
Total ------~ $72,833 $33,400 $29, 209 $43, 558

Grand total------=-ccmmm e $179, 000
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Table 2. --Miscellaneous statistics on damages caused by flood

of April 1952

[Compiled by Corps of Engineers, Department of the Army,

Missouri River Division]

Item Quantity
Total area flooded------~----~-cccce-u-w acres-- 2,122,000
Total cropland flooded------~----wwomnua- do --- 1,195,000
Cities and towns flooded ~----=---=rmmocmccmcaeax 120
Highways closed by flood-~=--=--=--=-=-cmc-cmcmo 104
Railroad closures caused by flood--=-----=---=~--- 39
People displaced by flood ----~----=-----=--=---= 87,000

Table 3. --Estimated damage to cities and towns in Milk River
basin during floods of April 1952

[Compiled by Corps of Engineers, Department of the Army,

Fort Peck District]

City or town Direct Indirect Total
Havre------==--c-ceeccmmmme - $383,370] $64,770]| $448, 140
Chinook ---------=-ccomooo 36, 060 71,800 107,860
Malta —===-=-m-mmm e mmee - 58, 420 27,130 85, 550
Glasgow----------------onco-- 22,000 43, 500 65, 500
Nashua------=---===c-coouoooo- 10, 870 18, 580 29, 450
Harlem --------------ccccn 38,130 11,070 49, 200
DOdSON--=---=m-=-mmmmem e 20, 300 3,510] 23,810

Total ~==--ccmmmmcmemem oo $569, 150 $240, 360 $809, 510
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Table 5. --Repair costs for Federal-aid highways damaged in
Milk River basin during April 1952

[Compiled by U. S. Bureau of Public Roads, Division 8]

County

Cost of repé.ir

Valley

. . e e e - —— . ———

______________________________________

$15,131.50
28,869.12
9,677.74
51,721.35
6,000.00

$111,399.71

Table 6. --Estimated flood damage to road system in North
Dakota during April 1952

[Compiled by U. S. Bureau of Public Roads, North Dakota

District Office]

Federal-aid | Federal-aid
County primary secondary | Other roads
system system

McLean-------~~----~~- $2,000| ~~=-==mm--r]-m-mmm -
Burleigh -~-----~---~-~-- 2, 000 $1,000 $2,000
Emmons -------=--=-~-- 71,000 5,000 6,000
Logan and Mc Intosh --~-~| =====-=---- 29,000 30,000
Kidder -=---=-===remowee]| —cmememan- 2,000 6,000
Morton-=~=-===-==w=u-—- 5, 000 20,000 20, 000
Grant ------------------ 1,000 60, 000 20, 000
Sioux -------m--cooonnn- 1,000 5,000 2,000
Oliver =~=-»===-cc-cmmoa] commmmmee— 1,000 2,000
Mercer -~======-ceemu-- 5,000 10, 000 10, 000
Hettinger------=-===-sco| cemmmac-n- 36,000 36, 000
Adams ---=-==--mccwcnac] cmcmmeao—- 68,000 8,000
Bowman-----=--~-=-=~-- 25,000 10, 000 18,000
Dunn---------------csc] coemme e e e 30, 000
Slope --=--===ccmmcmmee] cm e m e 20, 000
Stark ~-------c--cmcemmm] e e e e 15,000
Casg-----=---=c=ccmcac] cmcmm e e o 11,700
Dickey-==-=r====cco-ner| mommcmmmm 1,200 2,700
La Moure -==-==-=-==mocl ccmcmc---- 2, 500 2,500
Ransom --=-====-cccmccn| cocmummee | —mm e 2, 000
Stutsman----~--------~-~--] ~=-------=- 3,000)----~====~~
Other counties ---------- 8,000 12,000 15, 000
Total ---=-=--c=m--- $120, 000 $265, 700 $258, 900
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DETERMINATION OF FLOOD DISCHARGE

The standard method of the Geological Survey for 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.
Because of inaccessible or destroyed gaging structures, the
standard method of collection of data could not be used during
the flood at many regular gaging stations. For these stations
and for ungaged points where discharge data was desired, the
peak discharge has been computed from slope-area, contracted-
opening, or other types of indirect determinations of flow. De-
tailed explanation of these methods, as used by the Survey, is
given in Water-Supply Papers 773-E, 796-G, 798, 799, 800, 816,
843, and 888.

The general locations where it was found necessary to rely on
indirect methods (slope-area, contracted-opening, or other) of
computing the peak discharge were the Milk River valley tribu-
taries in the vicinity of the international boundary and the small
area adjacent to the southwest corner of North Dakota. In both
these locations travel by land was almost impossible during the
flood, and the floods generally submerged the gaging structures
normally used. Difficulties in laying out surveys to compute the
peak discharges in these locations were increased by the occa-
sional unreliable high-water marks that had been deposited on
snowdrifts in place during the flood crest. The fact that, in these
locations, the main channels are small and meandering and were
overtopped by several feet of overflow stretching clear across
the flood plain made the selection of sites with most favorable
hydraulic conditions tedious and difficult. In the Canadian part
of the Milk River basin, the same difficulties were encountered
by personnel of the Prairie Farms Rehabilitation Administration
responsible for determining the peak discharges. The difficulties
were surmounted by application of skills learned during previous
flood experiences, and the peak discharges determined by in-
direct methods are believed to be reliable.

STAGES AND DISCHARGES AT STREAM-GAGING STATIONS

Explanation of Data

This section of the report contains the basic hydrologic infor-
mation collected by the Geological Survey during the flood. Rec-
ords of stage and discharge are presented for gaging stations
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located in or onthe fringe of the area subjected to intensive flood-
ing. The stage and discharge information is presented in more
detail than is given in the regular annual reports because of the
need for well-defined hydrographs for many hydraulic and hydro-
logic studies.

The basic data systematically collected at stream-gaging sta-
tions consist of records of stage, measurements of discharge,
and general information useful in determining the daily flow from
the records of gage heights and discharge measurements. The
records of stage are obtained either by periodic direct readings
on a nonrecording gage or by a water-stage recorder that pro-
vides a continuous graph of stage. Measurements of discharge
are generally made by a current meter; occasionally, determi-
nation of extraordinary peak flows must be made by auxiliary
methods referred to in the preceding section of this report. At
some river stations auxiliary devices are used in the determina-
tion of discharge, such as artificial controls, turbines, venturi
meters, and gates, so calibrated as to indicate rates of discharge.

The data presented on the following pages show for each
stream-gaging station a description of the station, a tabulation of
daily mean discharges for March to May 1952, and a tabulation of
stages and discharges at intervals during each dayof the flood rise
and recession, The latter tabulation is presented in sufficient
detail to permit reliable plotting of the flood hydrograph; where
adequate hydrograph definition is given by the table of daily mean
discharge, the detailed tabulation for parts of a day are omitted.

The station description gives information on the type, loca-
tion, and datum of the gage, the drainage area above the gage,
and information about stages and discharges during the flood.
The latter includes a description of the method used in collecting
the stage record, a description of the method used to define the
rating curve applicable during the flood period, the maximum
stage and discharge during the period March to May 1952, the
maximum previously known stage and discharge, and remarks
helpful to a better understanding of the records.

Daily mean discharges for the months March to May 1952 are
tabulated below the station description. The period March to May
1952 includes the flows reflecting antecedent conditions, the flood
flows, and enough of the recession records to allow adequate
study of the flood hydrology. Runoff volumes are expressed in
depth, in inches, over the drainage area and in acre-feet.

A table following the tabulation of daily mean discharges gives
the stages and discharges at selected times of day for each sta-
tion where such detailed definition is necessary. Enough detailis
listed so that the flood hydrograph may be accurately constructed.
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Automatic gage recordings are given if available. When they
are not, indicated stages have been determined from graphs con-
structed on.the basis of manual gage readings, high-water marks,
or other evidence. The method used at each station is described
under the paragraph headed "Gage-height record."

Records are presented in the downstream order adopted for
use, starting with 1951, in the yearly reports, Surface-Water
Supply in the United States. Under this order, the first station
listed is that on the main stem of the Missouri River followed by
the station on the first tributary encountered when proceeding
downstream. Accordingly, the first station is Missouri River at
powerplant ferry near Zortman, Mont.; followed by Musselshell
River at Mosby, Mont.; then Dry Creek near Van Norman, Mont.
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Missouri River Main Stem

Missouri River at powerplant ferry, near Zortman, Mont.

Location.~Lat 47°44', long 108°56', in E;NE} sec. 30, T. 23 N., R. 22 E., on left bank at
powerplant ferry, 5 miles downstream from Cow Creek and 22 miles southwest of Zortman.
Datum of gage is 2,273.02 ft above mean sea level (levels by Corps of Engineers).

Drainage area.—40, 600 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except Mar. 29 to Apr. 6 when there was no
gage-height record.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar, 1-28. No gage height Mar. 29 to Apr. 6; discharge estimated on basis of two discharge
measurements, weather records, and records for Missouri River at Loma and Fort Peck Res~
ervoir. Shifting-control method used Apr. 7 to May 15.

Maxima.—March-May 1952: Daily discharge, 55,000 cfs Mar. 29; maximum gage height, 23,91 ft
Mar. 28 (ice jam), from floodmark.

1934 to February 1952: Discharge, 93,200 cfs June 21, 1948 (gage height, 18,18 ft); maxi-
mum gage height, 30.16 ft Mar. 19, 1947 (ice jam), from floodmark.

Remarks.—Flow regulated by 14 reservoirs above station.

Mean discharge, in cubic feet per second, 1952

Day| March { April May uDay March | April May [Day| March | April May

7,250] 35,000 | 22,400f 11 [ 8,000] 17,500 | 28,500} 21 | 9,500] 16,300} 27,700
7,250| 30,000 | 24,6008 12 [ 6,500{ 16,500 | 27,500 22| 9,500] 17,800| 28,100
7,250| 26,000] 25,5001 13 | 7,500| 16,000 | 26,100 23 | 9,500| 19,000| 28,300
7,500 | 23,000 | 26,200( 14 | 6,000| 15,100 | 24,800} 24 [ 9,000| 19,400} 28,000
7,500 | 22,000 | 27,200] 15 | 6,000| 14,600 | 23,600/ 25 | 12,500 | 19,900 27,300
7,750| 21,000 | 28,100} 16 | 6,000{ 14,300 | 24,100 26 [ 17,500 | 20,200 26,800
7,750 20,300 | 29,0000 17 | 6,500| 14,300 | 25,400 27 | 25,000 | 20,400 | 27,600
8,000 | 18,800 | 28,700 18 | 6,600 | 14,600 | 27,400} 28 | 35,000 | 20,300 28,300
8,000 16,800 | 28,5004 19 | 7,000| 14,900 | 28,100} 29 | 55,000} 20,200| 27,400
7,000| 17,100 | 28,500 20 | 8,000| 15,500 | 27,800 30 | 50,000] 20,500 26,300
31 | 40,000 25,000

Monthly mean discharge, in cubic feet per second .| 13,410] 19,220] 26,860
Runoff, in thousand acre-feet . - . 824.8| 1,145| 1,852
Runoff, ininches..o....ovveivesruneeuseoeseresnnns. peeeens 0.38| 0.53] 0,76

Soo-aman wo-

Musselshell River Basin
Musselshell River at Mosby, Mont.

Location.~Lat 47000', long 107054’, in NW4 sec. 11, T. 14 N., R. 30 E., near center of span on
downstream side of bridge on State Route 18, half a mile west of Mosby, and 6 miles downstream
from Box Elder Creek.

Drainage area.~8,010 sq mi.

Gage-height record.—Wire-weight gage read twice daily. Gage heights computed from graphs based
on gage readings Mar, 18-29, 31, Apr. 3-6, 11-13.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for period of ice effect Mar. 1-28 computed on basis of one discharge measurement and weather
records.

Maxima.—March-May 1952: Discharge, 7,320 cfs 12:30 p. m. Mar. 28 (gage height, 9.50 ft).

1929-32, 1934 to February 1952: Discharge, 18,000 cfs June 18, 1944 (gage height, 14.43 ft),
from rating curve extended above 10, 000 cfs,

Mean discharge, in cubic feet per second, 1952

Day| Mareh April May {Day| March | April May [Day| March April May
1 1401 2,040 722§ 11 120]| 1,010 911§ 21 180 904 1,030
2 1oo0| 1,880 829 12 120 816 85414 22 160 904} 1,140
3 100 1,840 943 13 130 733 8041 23 180 911 1,120
4 110| 1,840 930 14 130 688 688 24 300 885} 1,470
5 120} 1,800 930[ 15 140 667 596 | 25 600 768} 1,800
6 130( 1,330 936 16 150 678 538 26 1,070 678] 1,820
7 140| 1,050 1,010§ 17 180 699 586 §| 27 1,500 636( 1,740
8 140 879| 1,010f 18 180 768 1,1304 28 2,690 581 1,680
9 140 968 | 1,020 19 180 866 1,2604 29 4,110 586 1,750
10 130 1,140 956 20 170 904} 1,070)30]| 3,090 636| 1,800
31 2,490 1,750
Monthly mean discharge, in cubic feet per second 615 1,003 1,123
Runoff, in acre-feet .. 37,840 59,670} 69,070
Runoff, in inches..... 0.09 0.14 0.16
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Dry Creek Basin
Dry Creek near Van Norman, Mont.

Location.—~Lat 47°21', long 106°22', in NWi sec. 3, T. 18 N., R. 42 E., on left bank 500 ft down-
stream from Little Dry Creek, 1.2 miles southeast of Van Norman, and 26 miles east of Jordan.

Drainage area.— 2, 530 sq mi, approximately.

Gage-height record.~Water-stage recorder graph except for period of no gage-height record
Mar. 14-28.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for periods of ice effect and no gage-height record Mar. 1-31 computed on basis of one field
observation of no flow, engineers' notes, and weather records.

Maxima.—March-May 1952: Discharge, 18,600 cfs 11 a.m. Apr. 1 (gage height, 11.60 ft).

1939 to February 1952: Discharge, 24,600 cfs (revised) Mar. 21, 1947 (gage height, 13,39
ft); gage height, 15.26 ft Mar. 21, 1947 (ice jam).

Mean discharge, in cubic feet per second, 1952

Day} March | April May “Day March | April May |iDay| March | April May
1 31 17,300 16§ 11 0 153 12 21 i 38 16
2 2] 14,500 17§ 12 0 1 37 18
3 2} 12,300 17 13 0 1 33 14
4 iy 7,770 164 14 o 2 31 12
5 1 4,540 14} 15 0 3 29 12
6 o} 2,000 144 16 0 5 26 13
7 0 866 14 17 1 10 24 11
8 [} 441 14} 18 2 50 23 10
9 0 264 14§ 19 4 17 10
10 0 187 134 20 2 16 10
9.0
Monthly mean discharge, in cubic feet per second 2,043 12,7
Runoff, in acre-feet .. . . . 121,600 783
Runoff, ininches,......ioooeieiurisesinnnnanans .- . 0.12 0.90] 0.006

Gage height, in feet, and discharge, in cubic feet per second, at indicated time. 1952
Gage Gage Gage Gage

[Hour height Discharge |Hour| helghtlDlscmrge Hour| height Discharge |Hour| height Discharge
March 29 6 [10.67 6 8.87 9,970 6 | 5.76 2,500
5 4.89 iz j10.82 16,100112 9.02 10,400 N | 5.11 1,870
6 6.69 April 1 April 4 6 4.81 1,380
9 |7.11 6 [11.31 17,600] 6 | 8.81 9,790|12 | 4.87 1,250
N | 7.36 11 {11.se0 18,600 N | 7.97 7,400 April 7
2 7.38 N j11.59 18,500} 6 7.11 5,140| 2 4,71 1,290
6 8.09 6 |11.03 16,700] 12 7.87 7,130] 6 4.47 1,080
iz 8.53 12 |10.98 16,600 April 5 N 4.06 772
March 30 April 2 2 7.97 7,400] 6 3.82 622
6 8.79 6 110,94 16,400| 6 7.49 6,110{12 | 3.84 634
N | 9.10 N [10.34 14,5001 N | 6.46 3,680 April 8
6 | 9.30 6 9.63 12,300f 6 | 5.91 2,730| 6 3.67 532
1z | 9.54 12 | 9.84 12,900 9 | 6.21 3,230 N | 3.44 405
March 31 April 3 i2 | 6.29 3,370 6 | 3.33 354
6 [10.16 6 |10.28 14,300 April 6 12 }3.23 3iz
N [10.76 N | 9.92 13,200 2 | 6.28 3,350
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Missouri River Main Stem

Fort Peck Reservoir at Fort Peck, Mont.

Location.—~Lat 48°00'26", long 106°23'49", in sec. 14, T. 26 N., R. 41 E., in no. 4 emergency
gage shaft of dam on Missouri River at Fort Peck, 2 miles downstream from Bear Creek, 9%
miles southwest of Nashua, and 11 miles upstream from Milk River. Datum of gage is at mean
sea level, datum of 1929.

Drainage area.—57, 725 sq mi.

Gage-height record.—Water-stage recorder graph. Elevations at 12 p.m. used to determine
contents,

Maxima.—March-May 1952: Contents, 14,920,000 acre-~ft 12 p. m. May 31 (elevation, 2,233.02 ft).

1937 to February 1952: Contents, 17,550,000 acre-ft July 15, 1948 (elevation, 2, 244.80 {t).

Remarks.—Reservoir is formed by earth-fill dam; storage began in 1937; dam completed in 1939,
Usable capacity, 18, 800,000 acre-ft between elevations 2,095 £t (lowest outlet) and 2, 250 ft
(top of 25-foot gates). Elevation of crest of spillway, 2,225 ft. Dead storage below elevation
2,095 ft, 617,000 acre-ft. Figures given herein represent contents above elevation 2, 095 ft.
Water is stored to supplement low-water flow of Missouri River during navigation season.
Elevations materially affected by wind. Elevations furnished by Corps of Engineers.

Elevation, in feet, and contents, in thousand acre-feet, 1952
[Add 2, 200 feet to obtain elevation above mean sea level]

b March April May
“T  Elevation Contents Elevation Contents Elevation . Contents
1 16.81 11,700 21,15 12,540 26.88 13,660
2 16.65 11,710 21.72 12,650 27.05 13,700
3 16,66 11,710 22,22 12,750 27.30 13,750
4 16.87 11,710 22,63 12,830 27.59 13,800
5 16.67 11,710 22.97 12,890 27.75 13,840
6 16.869 11,710 23.27 12,950 27.97 13,880
K 18.71 11,720 23.52 13,000 28.15 13,920
8 16.74 11,720 23.69 13,030 28,38 13,960
9 16,78 11,730 23,86 13,070 28.59 14,010
10 16.85 11,740 23.99 13,090 28,83 14,080
11 16,92 11,760 24,13 13,120 29.10 14,110
12 16.98 11,770 24,24 13,140 29,35 14,160
13 17.02 11,770 24,36 13,160 29.54 14,200
14 17.06 11,780 24.49 13,190 29,68 14,230
15 17.08 11,790 24,61 13,210 29.80 14,250
16 17.13 11,790 24.72 13,230 29.97 14,290
17 17.18 11,800 24.86 13,260 30.14 14,320
18 17.20 11,810 24.97 13,280 30.33 14,360
19 17.27 11,820 25,14 13,320 30.57 14,410
20 17.38 11,840 25.29 13,350 30.78 14,460
21 17.45 11,850 25,37 13,360 31,02 14,510
22 17.51 11,860 25.49 13,390 31.20 14,540
23 17.63 11,880 25.63 13,410 31.39 14,580
24 17.71 11,900 25.79 13,440 31.58 14,620
25 17.77 11,910 25,91 13,470 31.78 14,660
26 17.87 11,930 26,08 13,500 32.02 14,710
27 18.00 11,950 26,25 13,540 32,20 14,750
28 18,30 12,010 26,41 13,570 32,39 14,790
29 18,81 12,100 26.60 13,610 32.83 14,840
30 19.50 12,230 26,72 13,630 32.87 14,890
31 20,38 12,380 .33.02 14,920
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Missouri River below Fort Peck Dam, Mont.

Location.—Lat 48°02'30", long 106°21'10", in NW sec. 6, T. 26 N., R. 42 E., on right bank,
33 miles upstream from Milk River, 6 miles south of Nashua, and 8 miles downstream from
Fort Peck Dam. Datum of gage is 2, 020.00 ft above mean sea level, datum of 1929 (Corps of
Engineers bench mark ).

Drainage area,—57, 800 sq mi.

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

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

ice effect Mar. 2-6 and backwater from Milk River Apr. 1 to May 10.

Record of discharge

from Fort Peck Reservoir as furnished by Corps of Engineers, Fort Peck District, used Apr. 1
to May 10.
Maxima.—~March-May 1952: Discharge, 10,600 cfs 1 a. m. May 21 (gage height, 4.44 ft); gage
height, 10.97 ft 11:30 p.m. Apr. 18 (backwater from Milk River).

Shifting-control method used May 26-31.

1934 to February 1952; Discharge, 51, 000 cfs (includes 32, 000 cfs inflow from spillway

1 mile downstream from station) Aug. 8, 1946; gage height observed, 12.30 ft Mar. 10, 1936
(ice jam), site and datum then in use.
Remarks.—Flow completely regulated by Fort Peck Reservoir (see p. 95).

Mean discharge, in cubic feet per second, 1952

Day| March April May [Day] March | April May nDay March April May
1 4,920| 5,440| 4,140 11| 4,010] 5,030 4,140f 21 3,200| 4,090 9,710
2 5,200 5,040 4,460f 12 3,530 3,690f 3,990) 22 3,680 4,410 8,960
3| 5,200 s5,580| 4,060 13{ 3,550] 2,530{ 5,390f23| 4,200 4,060| 7,050
4 5,200 5,570 2,310f 14 3,440 2,940 6,230 24 3,660 4,150 5,940
5 5,200 4,290| 4,840f 15 3,510f 2,910 7,260f 25 3,770 4,280 5,200
6 5,200f 2,750| 4,820f 16 3,320 3,090 5,750) 26 4,540| 3,860 5,240
7| 5,200 4,770 4,750f 17} 3,390 4,390 s5,780f 27| 5,130 2,610 5,460
8 5,220 4,730 4,860[ 18 3,480 4,530 5,700) 28 5,940 4,390 5,350
9 4,730} 4,830] 4,80 19| 3,340{ 3,810 5,390f20| 5,370 4,390 5,570
10 | 5,590 4,450 4,100f 20} 3,310/ 2,600 7,800f30| 5,130] 4,310( 5,850
- 31 4,420 5,610
Monthly mean discharge, in cubic feet per second........ cerenna 4,374] 4,104| 5,502
Runoff, in acre-feet 268,900|244,200|338,300
Runoff, in inches ... .. ueuiieanioiiniiniineeuaeenananeeosan . 0.09 0.08 0.11
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Milk River Basin
South Fork Milk River near international boundary

{International gaging station)

Location.—Lat 49°00'50", long 112°32'20", in NWj sec. 6, T. 1, R. 19 W., 4th meridian, on left
bank | mile north of international boundary, 19 miles upstream from mouth, and 20 miles west
of Milk River, Alberta.

Drainage area.—433 sq mi.

Gage-height record.—Water-stage recorder graph except Mar. 1-5 when there was no gage-height
record, Mar. 6-25 when observations were made three times weekly, and Apr. 8 when graph
was estimated.

Discharge record.—-Stage-discharge relation defined by current-meter measurements below 1, 300
cfs and extended to peak stage. Stage-discharge relation affected by ice Mar, 1 to Apr. 9.

Maxima.~—March-May 1952: Daily discharge, 1,100 cfs Apr. 7; gage height, 5.16 ft 5:30 a. m.
Apr. 7 (ice jam).

1931 to February 1952: Discharge, 5,880 cfs June 18, 1948 (gage height, 6.83 ft), from
rating curve extended above 1, 300 cfs.

Flood of June 6, 1908, reached a stage of 15.4 ft, site and datum then in use (discharge not
determined).

Remarks —Many diversions for irrigation above station. This is one of the international gaging
stations maintained jointly by the United States and Canada.

Mean discharge, in cubic feet per second, 1952
Day| March | April May jJDay| March | April May |iDay| March April May
1 55 725 289§ 11 35 390 2264 21 86 532 193
2 55 710 297 12 38 410 2191 22 99 370 180
3 54 680 301] 13 40 437 222| 23 126 335 166
4 52 651 408( 14 42 604 2261 24 139 314 154
5 50 622 460 15 43 705 226t 25 163 339 143
6 50 600 335f 16 43 665 270} 26 190 366 151
K 45 1,100 2854 17 44 622 289f 27 304 389 180
8 43] 1,030 262§ 18 44 646 247§ 28 426 404 163
9 43 443 247) 19 60 686 230{ 29 862 375 138
10 43 387 2334 20 71 659 209 30 824 330 125
31 762 118
Monthly mean discharge, in cubic feet per second 159 551 232
Runoff, in acre-feet e .. 2,780( 32,780 14,270
Runoff, in inches..... . . 0.42 1.42 0.82
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour Ig?gghet Discharge [Hour] hg:i: Discharge {Hour| g ailiﬁt Discharge [Hour hGe?gg:t Discharge
March 26 N | 3.56 N| 3.13 8] 1l.94 389
4t 3,08 41 3.54 41 3.21 12} 1.97 404
814 3,15 8| 3.35 6:40, 3,62 April 13
N} 3.16 12| 3.32 8| 3.42 ‘4| 2.02 428
41 3.10 April 1 12| 3,26 8| 2.09 465
81 3.15 4] 3.38 April 8 N| 2.11 478
12 | 3.75 8] 3.35 4 2.97 4| 2.02 428
March 27 N | 3.47 8| 2,78 8l 1,96 399
4 3.86 4 3.27 N 2.87 12 2,08 449
81 4.18 8| 3.08 41 3.12 April 14
N | 4.10 12 ] 2,92 81 3.18 4] 2.32 800
4| 4.00 April 2 12§ 2.87 8 | 2.42 666
8 4,11 4 2.84 April 9 N 2.41 659
12 4,11 8| 2.92 4] 2.27 4|1 2.35 620
March 28 N | 3.08 81 2.03 81 2.26 563
4| 4.10 41 3.09 N| 1.90 12 | 2.29 581
8| 4.10 81 2.91 4] 2,11 April 15
N{ 4.17 12 | 2.85 81 2.11 41 2,37 632
41 4.10 April 3 12 | 2.01 423 8| 2.42 666
8| 4,02 4| 2.79 April 10 N | 2.52 735
12 | 4,11 8| 2.76 4| 2.00 418 4 | 2.57 771
March 29 N | 2.87 8| 1.92 3804) 8 | 2,57 771
41 4.01 4| 2.88 N| 1.9 370 | 12 | 2.51 728
8| 3.81 8| 2.76 4] 1.96 399 April 16
N | 3.86 12 | 2.73 8] 1.88 361 4| 2,47 700
41 3.92 April 6 12| 1.89 366 8| 2,48 693
81 4,09 4) 2.62 April 11 N | 2.42 666
12 4.04 81 2.61 41 1,96 399 4| 2.41 859
March 30 N | 2.58 8| 1.96 3991 8| 2,34 613
41 3.92 4| 2.52 N} 2.01 423112 | 2,31 594
81 3,77 6| 3.48 41 1.92 380 April 17
N} 3.61 81 3.17 81 1.87 357 41 2,29 581
41 3,41 12 | 2.77 12 | 1.95 394 8 | 2.31 594
8| 3.49 April 7 April 12 N | 2.36 626
12 | 3,42 4| 2.83 41 2.05 444) 4| 2,41 859
March 31 5:30] 5.16 8| 2.04 439 8 | 2.41 659
4| 3,34 8| 2.84 N 1.96 399 12 | 2.37 632
8| 3.29 41 1.94 389 | -
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North Fork Milk River near international boundary
{International gaging station)

Location.—Lat 4902, long 112°58', in NEXsec. 11, T. 1, R. 23 W., 4th meridian, on left bank
50 ft downstream from highway bridge, 2 miles north of international boundary, 2 miles east of
Whiskey Gap, and 11 miles southeast of Kimball, Alberta.

Drainage area.—101 sq mi.

Gage-height record.—Water-stage recorder graph except Mar. 1-26. Inside staff gage read every
other day during this period.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 620 cfs
and extended to peak stage; affected by ice Mar. 1 to Apr. 3, Apr. 6.

Maxima.—March-May 1952: Discharge, 892 cfs 10 p.m. Apr. 6 (gage height, 4,14 ft, backwater
from ice); maximum gage height, 5.16 ft 9 p. m. Mar. 27 (ice jam).

1909 to February 1952: Discharge, 2,170 cfs June 17, 1948 (gage height, 6.47 ft), from
rating curve extended above 700 cfs.

Remarks.—Many diversions for irrigation above station. This is one of the international gaging
stations maintained jointly by the United States and Canada.

Mean discharge, in cubic feet per second, 1952
Day| March April May |IDay| March | April May ay| March April May
1 49 133 730 11 34 113 58 21 47 90 52
2 39 122 70 12 38 144 594 22 47 88 48.9
3 29 148 92l 13 41 267 59§ 23 48 85 47
4 36 231 102f 14 42 245 59§ 24 49 86 46.1
5 44 311 764 15 43 199 794 25 50 90 46.1
6 43 459 73| 16 44 148 75 || 26 150 91 56
T 35 496 69 17 45 154 624 27 249 88 47
8 46 147 66| 18 46 151 59§ 28 559 84 44,3
9 56 121 63} 19 48 136 Sl 29 493 73 42.6
10 45 106 80| 20 46 113 55| 30 182 89 42.6
31 157 42.6
Monthly mean discharge, in cubic feet per second..........ovunn. .. 92.8 160 60.7
Runoff, in acre-feet . 5,710 9,500 3,740
Runoff, in inches.......... 1.08 1.76 0.69
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hei th Discharge [Hour hgiaé%xi Discharge |Hour| }?e aigit Discharge [Hour| Ga e Discharge
March 27 6 2,47 6 2.75 252112 2 85 294
8 4.96 7 2.56 .12 2.49 168 April 14
N | 4.71 12 | 2.54 April 8 3| 3.02 369
8 4.96 April 2 6 2.27 124 | 8 2.86 298
9 5.16 6 2.44 N 2.39 146 N 2.49 168
12 | 5.02 N | 2.31 8 2.44 157 6 | 2.56 187
March 28 8| 2.32 12 | 2.42 152 12 | 2.84 289
8 4.87 12 | 2.30 April 9 April 15
N 4.28 April 3 6 2.26 122 6 2,70 233
8 4.77 3| 2.35 9 2,38 1441 N | 2,50 170
8 4,84 6 2.40 N 2,24 119 6 2.47 163
12 | 4.47 N} 2.31 1 2.41 1501 12 | 2.49 188
March 29 1 2.52 4 2.09 96 April 16
8 3.64 31 2.34 8 2.09 96 8 2.38 140
10 3.41 6 2.73 12 2.15 104 N 2.27 124
N | 3.74 12 | 2.64 April 10 8 2.41 150
6 3.80 April 4 6 2.12 100§ 12 2.57 190
8} 3.35 8 2.48 166 | 10 2.13 102 April 17
12 | 3.31 N | 2.46 161 N | 1.98 79 6 2.45 159
March 30 8 2.87 302 8 2.18 109| N [ 2.30 129
8 2,76 12 | 3.04 3781 9 2.37 142} 8 2.36 140
8 | 2.87 April S 12| 2.30 129112 | 2.55 184
N | 3.00 2] 3.29 493 April 11 April 18
3| 2.68 8 2.96 342 1 2.35 138 6 2.45 159
8 2.83 N} 2.70 233 8 2.14 103 N | 2.31 131
9 2.70 6 | 2.73 2451 N | 2,14 103 8 2.33 135
12 | 2.74 12 | 2.97 346 | 6 2.23 117 112 | 2,52 176
March 31 April 6 12| 2.23 117 April 19
6 2.58 2 2.99 356 April 12 6 2.37 142
9 2.55 8 2.80 2721 6] 2.20 112 N | 2.23 117
N | 2.85 N | 2.76 256 N | 2.14 103 8 2.25 120
3 2.51 3] 3.39 470} 6 2.41 150112 | 2.41 150
6 2.87 8 3.59 612 | 12 2.88 306 April 20
12 | 2.58 10 | 4.14 8392 April 13 8 2.29 127
April 1 12 | 4.09 866 4| 2.98 351 N | 2.17 108
6 . April 7 8 2.92 3241 6 2.09 98
N | 2.44 6 | 3.75 716 N | 2.59 196 | 12 | 2.07 92
3 2.25 N | 3.30 498 6| 2.69 230
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Mitk River at Milk River, Alberta, Canada
(International gaging station)

Location.~Lat 49°09', long 112°05’, in SE} sec. 28, T. 2, R. 16 W., 4th meridian, on left bank
700 ft downstream from highway bridge at village of Milk River, Alberta, and 20 miles down-
stream from confluence of North and South Forks. Datum of gage is 3, 402.78 ft above mean sea

. level (Geodetic Surveys of Canada datum) .

Drainage area.—1, 104 sq mi.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 4.

Maxima.—March-May 1952: Discharge, 2,380 cfs 1-2 a, m., Mar, 30; gage height, 9,12 ft 8 p. m.
Mar. 28 (ice jam).

1909 to February 1952: Discharge, 7,460 cfs May 22, 1927 (gage height, 11.41 ft), by slope-
area determination.

Remarks.—Many diversions for irrigation above station. This is one of the international gaging
stations maintained jointly by the United States and Canada.

Mean discharge, in cubic feet per aecond, 1952
Day| March | April May |[{Day| March | April May [[Day| March April May
1 188| 1,410 400 11 143 765 313 21 188 783 278
2 1791 1,430 379 12 143 783 300 22 219 589 265
3 170{ 1,500 400% 13 143 823 295 23 250 483 248
4 12| 1,500 4591 14 147 1,060 308 24 301 448 232
5 147 1,620 8191 15 147 1,120 313} 25 349 442 219
8 143| 1,670 524f 16 1501 1,140 3221 26 479 465 211
7 147 2,040 410 17 150 924 389§ 27 858 483 218
8 150l 1,690 374 18 154 913 3641t 28 1,440 506 248
9 147 886 345 19 158 920 31810 29 2,060 488 21g
10 143 772 331§ 20 170 891 3001 30 2,220 459 203
. 31 1,780 200
Monthly mean discharge, in cubic feet per second 427 967 323
Runoff, in acre-feet .......... eieeaeeaaaa . . 26,230) 57,530} 19,840
RUnoff, i inches . . . uuue ittt et ettt e, 0.45 0.98 0.34
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h%?gg}ftl Discharge {Hour hSiagﬁ Discharge |Hour| fggit ‘ Discharge |Hour| hiiagg:t Discharge
March 25 N| 4.91 12 4,60 1,840 6| 3,06 777
12 | 3.57 6 4,75 April 6 iz | 3,07 783
March 26 12 | 4.90 6 4.25 1,580 April 13
61 3.72 April 1 N | 4.07 1,450 6 3.12 815
10 | 3.82 3| 4.95 [ 4.31 1,620 N | 3,06 717
N 3.80 6 4.86 10 4,96 2,110 6 3,13 821
61 4.12 N | 4.22 12 | 4.83 2,010} 12 | 3,37 974
10 4.25 6 4.11 April 7 April 14
12 4.20 12 4,56 6 4,61 1,850} 3 | 3.49 1,050
March 27 April 2 9 4.81 2,000} 6] 3,43 1,010
6] 3.98 2 4.60 N{ 4.80 1,990 N | 3.30 929
8 | 3.97 6 4,48 3 4,76 1,960 6 3,65 1,160
N | 4.37 10 | 4,05 6| 5.14 2,260 81 3.71 1,200
6| 5.13 N | 4.12 8| 5.03 2,170} 12 | 3.69 1,180
8 5,31 6 4,12 iz 5.13 2,250 April 15
12 | S5.26 12 | 4.27 April 8 6 | 3.62 1,140
March 28 April 3 6 4.85 2,030 N | 3.50 1,060
6] 5.94 6 . N | 4.38 1,670| 6 | 3.57 1,100
N| 6,75 N 3.82 6] 3.95 1,3601 12 | 3.73 1,210
3| 7.00 2| 4.20 12| 3.68 1,180 April 16
6 8.27 41 4.03 April 9 6 | 3.76 1,230
8 | 9.12 6 4.08 6| 3.39 988| N | 3.61 1,130
12 8.09 9 5.10 N 3.14 827 6 3,52 1,070
March 29 12 4,64 6| 3,02 752 | 12 | 3.45 1,030
6 6.68 April 4 iz | 3.05 771 April 17
10 | 5.70 6 4.21 April 10 6 | 3.36 968
N | 5.59 10 | 3.91 6| 3.15 834| N | 3.24 891
6| 5.03 N | 4,65 N| 3.06 777 61 3.19 859
12 | 5.86 31 3.82 6} 2.95 710 | 12 | 3.30 929
March 30 4 4.89 12| 3.04 765 April 18
2 . 6 4.16 April 11 6 | 3.34 955
6 5.88 10 4.46 6 3.13 821 N 3.26 903
10 | 5.69 12 4.45 1,730 | N | 2.97 722 | 6 | 3.22 878
N | 5.80 April 5 6| 3.02 752 | 12 | 3.26 903
3| 5.61 4| 4.54 1,790 12 | 3.04 765 April 19
6| 5.71 6 4,24 1,570 April 12 6 | 3.30 929
12 | 5.66 N | 3.99 1,390 4| 3.16 840| N | 3.28 916
March 31 6 4.29 1,610 6 3.13 821 6 3.29 923
6 ] 5.36 11 4.65 1,880 N | 3.00 7401 12 | 3,29 923
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Milk River at eastern crossing of international boundary
(International gaging station)

Location, --Lat 49°00', long 110°35', inNE% sec. 6, T. 37 N., R. 8 E., on right bank at eastern
crossing of international boundary, just downstream from Canada Coulee, 30 miles north of
Rudyard, Mont., 37 miles south of Many Berries, Alberta,and atmile 477. Datum of gage is
2,698.92 ft above mean sea level (Irrigation Surveys datum).

Drainage area. --2,514 sq mi.

Gage-height record. --Water-stage recorder graph except for period March 1-25, for which a few
scattered observer's and engineer's readings are available.

Discharge record. --Stage-discharge relation defined by current-meter measurements below 7,700
cfs and extended to peak stage. Discharge for periods of ice effect or no gage-height record
Mar. 1-28 based on 2 discharge measurements, records of inflow into Fresno Reservoir,
weather records, and records for station at Milk River Alberta.

Maxima, --March-May 1952: Discharge 9,530 cfs 2 a.m. Mar. 31 (gage height, 9.34 ft), but may
have been higher on Mar. 28; gage height, 13.65 ft 7 p.m. Mar. 28, backwater from ice.

1909 to February 1952: Discharge, 8,700 cfs Mar. 23, 1947 (gage height, 11.28 ft, back-
water from ice).

Remarks. --Several diversions for irrigation above station.

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

Canada.
Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day| March | April May |[[Day] March April May
1 150 3,230 645] 11 135 1,080 496 ff 21 150 1,130 440
2 150 2,500 8071 12 130 1,020 472§ 22 150 1,080 396
3 145 2,230 570 13 130 998 449 23 150 975 379
4 140 2,140 662§ 14 130 1,040 4491 24 200 842 354
5 135 2,240 617§ 15 130 1,120 449 25 250 674 334
6 125 2,440 623 16 130 1,350 4451 26 650 639 318
7 130 2,380 754§ 17 130 1,330 440§ 27 2,000 607 298
8 140 2,450 710 18 130 1,230 4181 28 5,000 607 283
9 140 2,280 59048 19 135 1,120 436 || 29 7,280 628 275
10 140 1,870 524§ 20 140 1,140 481§ 30 6,190 639 291
31 5,040 306
Monthly mean discharge, in cubic feet per second 960 1,434 468
Runoff, in acre-feet ................ oo .} 59,060 85,310 28,780
Runoff, ininches........... . 0,44 0.64 0.21

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour lfg:gg}?t Discharge |[Hour hg‘&ﬁ Discharge [Hour| l?ea‘é;t Discharge [Hour| h:'?ﬁ Discharge
March 26 31 7.15 6,1601 12 | 3,89 2,120 9| 3.92 2,150
12 | 4.61 6| 7.48 6,650 April 4 12 | 4,12 2,330
March 27 12| 7.04 5,990| 6 { 3.83 2,070 April 8
6 | 4.87 March 31 8| 3.80 2,040 4| 4.25 2,450
N | 5.74 2] 9.34 9,530 N | 3.95 2,180 | 6| 4.20 2,400
6| 7.88 6| 6.60 5,350 6| 3.98 2,200 N | 4,23 2,430
12 | 7.92 N | 5.82 4,280 12 | 3.92 2,1s0| 6 | 4.30 2,500
March 28 6| 5.52 3,890 April 5 12 | 4.30 2,500
6| 7.48 12 | 5.27 3,570 3} 4.19 2,390 April 9
N} 7.9 April 1 6| 4.07 2,280 61| 4,17 2,370
341 7.12 6| 5.11 3,380 9| 3.95 2,180 N | 4.03 2,250
6 |11.70 N | 4.98 3,230 N | 3.97 2,190| 6| 3.97 2,190
7 113.65 6| 4.83 3,060 6| 3.93 2,160) 12 | 3.88 2,110
12 | 8,04 7,480 12 | 4.68 2,900| 12 | 4.22 2,420 April 10
March 29 April 2 April 6 6 | 3.76 2,000
3| 7.89 6,820} 6| 4.53 2,730 6 | 4.33 2,530 N | 3.65 1,900
4| 7.71 7,000} N | 4.22 2,420 N | 4.11 2,320 2] 3.70 1,950
6| 7.32 7,410 6 | 4.07 2,280} 61 4.23 2,430) €1 3.53 1,800
10 { 8.71 8,530 | 12 | 4.02 2,240} 12 | 4.32 2,520 |12 | 2.98 1,340
N | 8.57 8,300 April 3 April 7 April 11
6| 7.60 6,8301 4| 4.01 2,230 3| 4.48 2,680} 6| 2.62 1,060
12 | 6.92 5,810 6 | 4.24 2,440 6| 4.36 2,560 N | 2.55 1,010
March 30 N | 4.00 2,220 N | 4.12 2,330| 6| 2,59 1,040
6] 7.03 5,9801 6 | 3.93 2,160} 6 | 3.98 2,200} 12 | 2.63 1,070
N | 7.32 6,410
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Fresno Reservoir near Havre, Mont.

Location.—Lat 48°36°, long 109057', in SE} sec. 19, T. 33 N., R. 14 E., on Milk River, 15
miles west of Havre at mile 440. Datum of gage is at mean sea level (levels by Bureau of
Reclamation) .

Drainage area.—3, 400 sq mi, approximately.

Gage-height record,—Mercury gage read twice daily. Readings made at 4 p. m. used to compute
daily contents.

Maxima.—March-May 1952: Contents, 154,000 acre-ft 8 a.m. Apr. 3 (elevation, 2,579.35 ft).

1940 to February 1952: Contents, 141,000 acre-ft June 21, 1948 (elevation, 2,577.3 ft).

Remarks.—Reservoir is formed by earth-fill dam; dam completed in 1939 for irrigation. Capae~-
ity, 127,200 acre-ft between elevations 2, 530 ft (crest of tunnel inlet) and 2, 675 ft (crest of
permanent spillway) . Elevation of maximum water surface is 2, 591 ft (contents, 243, 600
acre-ft) and crest of dam is at 2, 595 ft. Records furnished by Bureau of Reclamation.

Elevation, in feet, and contents, in acre-feet, at 4 p. m, of indicated day, 1852

[Add 2, 500 feet to obtain elevation above mean sea 1evel]

Da March April May
Elevation Contents Elevation Contents Elevation Contents
s
1 67.90 90,770 79.00 151,700 76.05 133,400
2 67.95 90,990 79.30 153,700 76.05 133,400
3 68,05 91,440 79.25 153,400 76.05 133,400
4 68.10 91,670 78.95 151,400 76.05 133,400
5 68.15 91,900 78,70 149,800 76.05 133,400
6 68.25 92,360 78.55 148,800 75.90 132,500
7 68.30 92,590 78.45 148,200 75.70 131,300
8 68.35 92,820 78.15 146,300 75.55 130,400
9 68,35 92,820 77.95 145,000 75.35 129,300
10 68,40 93,050 77.65 | . 143,100 75,10 127,800
11 68,45 93,280 77.40 141,600 74.90 126,600
12 68,55 93,750 77.10 139,700 74.60 124,900
13 68,60 93,980 76.90 138,500 74.35 123,500
14 68.60 93,980 76.75 137,600 74.55 124,600
15 68,60 93,980 76.70 137,300 74.70 125,500
16 68,65 94,210 76,65 137,000 74.65 125,200
17 68.75 94,670 76,70 137,300 74.70 125,500
18 68.80 94,900 76.75 137,600 74.70 125,500
19 68.85 95,130 76.65 137,000 74.60 124,900
20 68,90 95,360 76.60 136,700 74.50 124,400
21 68.90 95,360 76.55 136,400 74.40 123,800
22 68,90 95,360 76.50 136,100 74.30 123,200
23 68.95 95,590 76.50 136,100 74.20 122,700
24 69.00 95,820 76.45 135,800 74.05 121,800
25 69.05 96,060 76,40 135,500 73.95 121,200
26 69.15 96,540 76.30 134,900 73.85 120,700
27 69.20 96,780 76.20 134,300 73.65 113,600
28 69,40 $7,730 76.15 134,000 73.45 118,500
29 69.70 99,170 76.10 133,700 73.30 117,700
30 74.90 126,600 76.00 133,100 73.15 116,800
31 77.90 144,700 73.05 116,300
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Milk River below Fresno Dam, near Havre, Mont.

Location.—Lat 48°36', long 109°57', in SE} sec. 19, T. 33 N., R. 14 E., in control works of
Fresno Dam on Milk River, 15 miles west of Havre, and at mile 440. Datum of gage is at mean
sea level (levels by Bureau of Reclamation) .

Drainage area.—3, 400 sq mi, approximately.

Gage-height record.—Mercury gage above dam read two or more times daily. Flow computed over
spillway or through outlet tunnel. R

Discharge record.~Flow occurred over spillway Mar. 30 (4:30 p.m.) to May 10, through outlet
tunnel Mar. 1-30, May 6-31. Discharges for 12 p. m. interpolated or taken from discharge -
hydrograph.

Maxima.—March-May 1952: Discharge observed, 6,500 cfs 8 a.m. Apr. 3 {elevation, 2,579.35 ft).

1940 to February 1952: Discharge observed, 2, 910 cfs June 21, 1948 (elevation, 2,577.3 ft).

Remarks —Records furnished by Bureau of Reclamation. See page 101 for Fresno Reservoir

contents,
Mean discharge, in cubic feet per second, 1952
Day| March April May {Day| March | April May lDay March April May
1 35| 5,240 7354 11 35 2,4801 1,050 21 35| 1,300 525
2 35 6,210 791 12 35 2,060| 1,050} 22 35| 1,240 525
3 35 6,330 791§ 13 35| 1,780 Of 23 35| 1,240 525
4 35| 5,630 791 14 35 1,580 Of 24 35| 1,200 525
5 35 4,850 7914 15 35 1,480 2101 25 351 1,100 525
6 35 4,550 1,280 16 35 1,430 210 || 26 35| 1,030 525
7 35 4,430| 1,170 17 35| 1,450 210 27 35 987 525
8 35| 3,860 1,190f 18 35 1,510 525 |f 28 35 907 525
9 35 3,480} 1,220f§ 19 35¢ 1,430 525 §f 29 35 851 525
10 35| 2,910| 1,090{ 20 35{ 1,350 525 || 30 196 767 525
31 2,790 525
Monthly mean discharge, in cubic feet per second.................. 129 2,490 643
Runoff, in acre-feet ........ P . 7,940 |148,100 39,530
Runoff, ininches............ooovuua.. .. 0.04 0.82 0.22
Elevation, in feet, and discharge, in cubic feet per second, at indicated time, 1952
[Add 2, 000 ft to obtain elevation above mean sea level}
[Hour E:;’v: IDi.scha.rge Hour Etlitz,a JDischarge Hour Etli,‘;‘a lDiscbarge Hour E:ﬁ: Discharge
March 30 April 7 April 17 April 27
4p 35| 8 |78.5 4,500 8 [76.65 1,420} 8 [76.25 1,030
12 1,000 4 178.45 4,400 4 |76.7 1,480} 4 [76.2 966
March 31 12 4,240| 12 1,500| 12 930
8 177.1 2,000 April 8 April 18 April 28
4 177.95 3,480 | 8 |78.25 4,000 8 |76.7 1,480} 8 |76.15 906
8 |78.35 4,200 4 78.15 3,700 4 |76.75 1,550} 4 |76.15 906
12 4,620 | 12 3,550| 12 1,520} 12 880
April 1 April 9 April 19 April 29
6 |78.7 4,620 8 |78.0 3,500 8 |76.65 1,420 8 {76.1 847
8 |78.7 4,620 | 4 |77.95 3,480 4 |76.65 1,420 4 |78.1 847
10 |78.75 5,000 {12 3,380| 12 1,390 12 830
N [78.85 5,350 April 10 April 20 April 30
2 [78.95 5,500 | 8 [|77.75 3,000 8 |76.6 1,350} 8 [76.05 791
4 179.0 5,650 4 [|77.65 2,750| 4 |76.8 1,350] 4 |76.0 735
6 179.05 5,800 §12 2,600} 12 1,320] 12 720
8 [79.1 5,900 April 11 April 21 May 1
12 5,960 | 8 [77.4 2,500 8 |76.55 1,300 8 |76.0 735
April 2 4 |77.4 2,500 4 |76.55 1,300| 4 |76.05 791
8 }79.2 6,000 | 12 2,310} 12 1,270} 12 820
N [79.25 6,200 April 12 April 22 May 6
4 179.3 6,350 8 |[77.15 2,100 8 |76.5 1,240 8 [76.05 1,490
12 6,580 4 177.1 2,000 4 |76.5 1,240) 4 {75.9 1,330
April 3 12 1,880] 12 1,240 12 1,250
8 |79.35 6,500 April 13 April 23 May 7
4 179.25 6,200 | 8 [76.95 1,800 8 |76.5 1,240} 8 (75.75 1,180
12 6,010 4 |76.90 1,750 4 |76.5 1,240 4 [75.7 1,130
April 4 12 1,680 12 1,240 | 12 1,160
8 |79.05 5,800 April 14 April 24 : May 8
N |78.95 5,500 8 [76.8 1,600 8 |76.5 1,240 8 [75.55 1,180
4 }78.95 5,500 4 |76.75 1,550 4 |76.45 1,170| 4 {75.55 1,180
12 5,330 | 12 1,510]| 12 1,140} 12 1,240
April S April 15 April 25 May 9
8 178,75 5,000 8 76.7 1,480 8 |76.4 . 1,100 8 [75.45 1,270
4 |78.7 4,620 | 4 [76.7 1,480 4 176.4 1,100 4 |75.35 1,200
12 4,550 |12 1,460| 12 1,090} 12 1,150
April 6 April 16 April 26 May 10
8 |78.55 4,550 | 8 |76.65 1,420 8 |76.35 1,050| 8 [75.15 1,090
4 |78.55 4,550 4 |76.65 1,420 4 176.3 1,000 4 [75.1 1,070
12 4,540 | 12 1,420] 12 1,000] 12 1,060
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Sage Creek at "Q" Ranch, near Wildhorse, Alberta
{International gaging station)

Location.~—Lat 49°07°, long 110°13', in NWisec. 9, T. 2, R. 2 W., 4th meridian, in Alberta, on
right bank at ""Q" Ranch, 3} miles north of ranch house, 74 miles north of Wildhorse Customs
Post at international boundary, and 13} miles north of Simpson, Mont.

Drainage area,~164 sq mi.

Gage-height record —Water-stage recorder graph except period Mar. 1 to Apr. 9.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for period of no gage-height record Apr. 1-9 (affected by ice Apr. 1-4) estimated on basis of
records for Lodge Creek at Alberta-Saskatchewan boundary (Canadian reports). No flow
Mar. 1-31.

Maxima.—March-May 1952: Discharge, 1,800 cfs 8 a.m. Apr. 14 (gage height, 13.12 ft).

1935 to February 1952: Discharge, 3,510 cfs Mar. 29, 1943 (gage height, 15.00 ft).

Remarks.—This is one of the international gaging stations maintained jointly by the United States
and Canada.

Mean discharge, in cubic feet per second, 1952
Day| March | April May gDay| March | April May ay| March April May
1 20 3.10 11 839 2.4 21 71 1.4
2 70 2.64 12 1,150 1.7§ 22 32.2 1.0
3 100 2.0f 13 1,350 1.4] 23 20.9 .8
4 150 3.4) 14 1,470 6.8] 24 15.5 .6
5 270 66 15 960 115 25 12.2 .4
6 600 32.7) 16 723 41.5§ 26 10.2 .3
ki 1,150 9.8f 17 313 11.9} 27 8.4 .2
8 780 9.0ff 18 202 5.5{ 28 7.2 .2
9 600 6.5 19 144 3.2§ 29 7.4 .2
10 462 3.6] 20 105 2.1} 30 4.2 .2
31 .2
Monthly mean discharge, in cubic feet per second.................. 388 10.8
Runoff, in acre-feet ............... BN PPN 0} 23,100 666
RUnoff, in iNCResS .. uu.vsun st eerunnannennneennas e ine e o] 2.64 0.08
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
[Hour h(ziagg:t Discharge {Hour| hg;agiet Discharge [Hour f; 'ig;t LDischarge Hour| hGe?gg:t Discharge
April 10 4112.62 1,480 April 18 12} 3.88 62
4 8.11 375 8 |12.48 1,400 4 5.85 189 May 6
8| 8.25 392{ 12 | 11.99 1,170} 8] 5.32 157 4] 3.25 49.0
N 8,44 415 April 15 N 4.90 132 8 2.99 38.6
41 8.77 460 4 |11.46 978| 4| 4.57 114 N| 2.77 29.8
8| 9.58 585 8 ]11.33 939] 8] 4.45 108 4| 2.59 22.7
12 110.33 7201 N |[11.186 895§ 12 | 4.79 125 8| 2.43 17.9
April 11 4 [11.20 905 April 20 12 | 2.31 14.3
4 |110.64 781 8 ]11.51 993 4 5.09 143 May 13
8 110.60 7731 12 [11.30 930| 81 4.79 125 12 | 1.58 1.6
N 110.63 779 April 16 N 4.37 104 May 14
4 111.05 8681 4 110.69 791 4| 4.06 88 4] 1.61 1.8
8 111.39 9571 8 |10.07 671 81 3.76 73 8| 1l.64 2.1
12 11.63 1,030 N | 9.52 574 12} 3.78 73 N{ 1.70 2.6
April 12 4 110.20 695 April 21 4] 1.87 4.8
4 111.83 1,100 8 {10.71 795 4 4.11 90 8 2.20 11.0
8 {12.03 1,180} 12 }10.17 689| 8| 3.98 84 12 2.90 35.0
N j12.18 1,250 April 17 N 3.81 76 May 15
4 |12.06 1,190 4| 8.55 430] 4| 3.59 64 4| 4.41 106
8 |11.88 1,120 8| 7.00 271 8] 3.32 52 8] 5.88 191
iz |11.84 1,110} N | 8.27 2171 12| 3.06 41.4} N | 5.13 148
April 13 4} 6.02 199 May 4 41 4.28 98
4 112.13 1,220 8] 6.90 2631 12| 1.76 3.3p 8] 4.11 90
8 |12.85 1,620} 12} 7.43 307 . May 5 12 | 3.86 78
N |12.73 1,550 April 18 4 1.72 2.8 May 16
4 }12.33 1,320 4| 6.78 253 5| 1.72 2.8] 4] 3.50 80
8 [12.15 1,240 8 6.06 202 8 2.90 35.0 8 3.18 46.2
12 [12.05 1,130 N { 5.59 173| 8| 4.48 110 N | 2.98 38.2
April 14 4] 5.30 156 10 | 4.65 118 4| 2.79 30.6
4 |12.50 1,410} 8| 5.57 1721 N | 4.51 110 8| 2.64 24.6
8 |13.12 1,800 12 | 6.11 206 4| 3.96 83 12 | 2.51 20.3
N |12.77 1,570 8 3.69 70
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Sage Creek at international boundary

(International gaging station)

Location.—Lat 46°00'10", lorfg 110°11'30", in SE} sec. 3, T. 1, R. 2 W., 4th meridian, in
Alberta, on right bank a quarter of a mile north of international boundary, 1 mile northeast of
Wild Horse Customs Post, and 64 miles north of Simpson, Mont.

Gage-height record —Water-stage recorder graph for period beginning Apr, 17. Flow began on
Apr. 186,

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

Maxima.—March-May 1952: Discharge, 30.8 cfs 4 p.m. May 16 (gage height, 4.04 ft); gage height,
4,50 ft 5 p. m. Apr. 18 (backwater from ice and snow).

1947 to February 1952: Discharge, 52 cfs Sept. 6, 1951 (gage height, 4.72 ft); gage height,
4.78 ft Apr. 16, 1950 (backwater from snow and ice), site and datum then in use.

Remarks.—Many diversions for irrigation above station. This is one of the international gaging

stations maintained jointly by the United States and Canada.

Mean discharge, in cubic feet per second, 1952

Day} March April May J}Day| March | April May {Day| March April May
1 0 6 11 0 3.6 21 16 2.0
2 o} 5 12 0 2.9 22 15 1.1
3 o} 4.1 13 0 2.3} 23 14 1.6
4 o] 4.6 14 0 1.4 24 12 1.2
5 o} 3.8 15 [ 2.4 25 7 1.0
6 0 17.2| 16 8 25.5] 26 4 .8
7 o] 20.6 17 16 23.01 27 1 .6
8 0 11.5118 20 13.5) 28 1 .4
9 0 4.4 19 15 5.64 29 3 .2
10 o} 5.1 20 12 4.31 30 6 .2
31 .2
Monthly mean discharge, in cubic feet per second.................. o] 5,0 5.68
Runoff, in acre-feet -0 298 349

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




MILK RIVER BASIN 105

Big Sandy Creek near Assinniboine, Mont.

Location.—Lat 48°32, long 109°50', in SWiSWi sec. 18, T. 32 N., R. 15 E., on right bank
2 miles northwest of Assinniboine, 7 miles upstream from mouth, and 16 miles downstream
from Sage Creek.

Drainage area.—2,000 sq mi, approximately.

Gage-height record.~Water-stage recorder graph except Mar. 1-28 and Apr. 1-6. For period
Apr. 1-6 a graph based on Corps of Engineers readings made at bridge 3 miles downstream was
used.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 4, 400
cfs and extended to peak stage. Discharge for period of no gage-height record Mar. 1-28 com-
puted on basis of weather records.

Maxima.~March-May 1952: Discharge, 5,570 cfs 6 p. m. Apr. 3 (gage height, 14.70 ft, from
floodmarks) .

1946 to February 1952: Discharge recorded, 2,080 cfs Mar. 21, 1947 (gage height, 9.68 ft).

Remarks ~Diversions for irrigation above station.

Mean discharge, in cubic feet per second, 1952

Day [ March | April May ([Day| March | April May [|[Day| March | April May
1 31 3,770 53§ 11 0 591 34 21 0 97 20
2 2| 4,360 49§ 12 0 461 33 22 0 95 19
3 1] 5,100 49 13 o] 368 31} 23 o] 87 18
4 0! 5,100 534 14 0 291 27f 24 [¢] 78 18
5 0] 4,690 48 15 0 228 22| 25 0 70 18
] Q| 3,460 38} 16 0 183 16} 26 5 64 16
7 0| 2,540 40f 17 0 166 14 27 20 58 15
8 0| 1,840 44 18 [¢] 148 21 28 50 54 14
9 0| 1,430 394 19 0 100 22] 29 124 55 13
10 o] 868 36 20 0 134 21§ 30 515 55 13
31 1,510 12
Monthly mean discharge, in cubic feet per second............. S 71.91 1,218 27.9
Runoff, in acre-feet 4,420| 72,480| 1,720
Runoff, indnches..........cccununs 4eteesiiaieiaceiaeitsana 0.04 0.68 0.02
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hcgglfti Discharge |Hour f:igﬁt l Discharge |Hour f’;g;t Discharge|Hour l'?eaigﬁt Discharge
March 29 April 1 April 4 April 7
6} 3.48 104; 6 12,46 3,710 6 [14.00 4,940; 6 }10.91 2,750
N | 3.54 114| N (12.70 3,880 N [13.91 4,860 N [10.49 2,520
6| 3.64 132] 6 {12.71 3,890 6 |14.48 5,370 6 [10.19 2,350
12 ) 4.00 197 12 112.76 35,9201 12 |14.20 5,120) 12 | 9.70 2,090
March 30 April 2 April 5 April 8
6| 4.78 344| 6 ]12.92 4,040| 6 [13.64 4,620 6 | 9.26 1,870
N | 5.33 461) N [13.35 4,380] N |13.85 4,800 N | 9.08 1,780
6{ 5.85 588 6 [13.78 4,740 6 |13.78 4,740y 6 | 9.18 1,830
12 { 7.55 1,140/ 12 |13.66 4,630| 12 (12,98 4,080 12 | 8.93 1,710
March 31 April 3 April 6 April 9
61 6.86 896 6 (13.70 4,670 6 |12.23 3,5601 6 | 8.60 1,560
N 6.18 684( N |14.22 5,140 N |11,98 3,400 N | 8,31 1,430
2| 6.10 6601 6 ]14.70 5,570 6 |11.84 3,310 6| 7.97 1,300
6 110,60 2,580) 12 114.48 5,370f 12 }11.37 3,020; 12 } 7.52 1,130
12 §11.81 3,290
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Milk River at Havre, Mont.

Location.—Lat 48°33', long 109°40', in SWi sec. 4, T. 32 N., R. 16 E., on downstream side of
right pier at 7th Ave. bridge in Havre, 15 miles downstream from Fresno Reservoir, and at
mile 423. Datum of gage is 2, 474, 72 ft above mean sea level, datum of 1929 (levels by Corps
of Engineers).

Gage-height record,—Staff gage read two or more times daily,

Maxima.—Mar. 30 to Apr. 12, 1952: Gage height observed, 4.90 ft 7:30 a.m. Apr. 3.

1898-1922: Gage height observed, 17.2 ft (affected by ice), at datum 7,78 ft lower, Mar. 12,
1916; open water gage height observed, 16,5 ft, at datum 7.78 ft lower, June 9, 1908,
Remarks —~Some regulation by Fresno Reservoir. Discharge at Havre is approximately that of

Milk River below Fresno Dam plus flow of Big Sandy Creek near Assinniboine. Gage readings
furnished by Corps of Engineers.

Gage height, in feet, at indicated time, 1952

Gage Gage Gage Gage Gage

Hour height Hour height Hour height Hour height Hour height
Mar. 30 Apr. 2 Apr. S5 12:05 3.45 Apr. 10
5:30p -1.70| 7 4.80| 6:45 4,45] 6:35 3,351 8 1.05
Mar., 31 | 2:30 4,60 1:30 4,33 Apr. 8 [12:45 .68
5:50a .50 Apr. 3 6:45 4.30| 7:10 2.95] 7:15 .10
6:55p 1.50| 7:30 4,90 Apr. 6 12:45 2,72 Apr. 11
Apr. 1 7 4.80| 7:15 4,05 6:30 2.55{ 7:15 - .40
12:05 2.80 Apr. 4 1:05 3,90 Apr., 9 6:35 -1,00
6:40 3.80| 6:55 4,80| 6:30 3,80( 7:10 2.16 Apr., 12
10:50 4.30| 2:10 4,60 Apr. 7 11:35 2.00f 7:55 -1.70
1:30 4.50f 7 4.60] 7:40 3.55] 6:55 1.68] 5:50 -2.00

Milk River at Chinook, Mont.

Location.—Lat 48°35', long 109°14', in N} sec. 34, T. 33 N., R. 19 E., on left bank at south end
of New York St. at Conner Ave. in Chinook, and at mile 385,

Gage-height record.—Staff gage read two or more times daily.

Maxima—~Apr, 2-13, 1852: Gage height observed, 0.90 ft 6 a.m. and 11 p, m. Apr. 4.

Remarks.—Some regulation by Fresno Reservoir 15 miles west of Havre. Gage readings furnished
by Corps of Engineers.

Gage height, in feet, at indicated time, 1952

Gage Gage Gage Gage Gage
Hour height Hour height Hour height Hour height Hour height

Apr. 2 5:35 0.701 1 0.80 Apr. 8 9:30p -0,10
10:30 0.00f10 .70| 6 .80} 6:30 0.45 Apr. 11
12:20 .10 Apr. 4 Apr. 6 11:45 .40} 6:30a -.30

Apr. 3 6a .90| 6 75| 6:40 +35]10p -.40
5:30 .40111p .90(12:05 .70 Apr, 9 Apr. 12
7:30 .50 Apr. 5 4:30 .75 6:30a .30} 6:30 -.60
10:30 .60} 6 .85| 8:50 .70 Apr, 10 | 4 -.95
1:20 .70{10:20 .80111:45 .70} 6:30a .00
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Lodge Creek near Alberta boundary, Saskatchewan

Location.—Lat 49°13", long 109°59', in NWi sec. 16, T. 3, R. 30 W., 3d meridian, about 8
miles west of Govenlock, Sask., about 14 miles upstream from junction of Middle Creek, and
about 25 miles upstream from international boundary.

Drainage area.— 342 sq mi.

Gage-height record.—~Water-stage recorder graph Apr. 1 to May 31,

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for period of ice effect or no gage height record Mar. 1 to Apr. 5 estimated on basis of two
current-meter measurements and two observations of no flow by engineer.

Maxima.—March-May 1952: Discharge, 4,840 cfs 10 a.m. Apr. 16 (gage height, 16.00 ft).

1951 to February 1952: Discharge, 2,250 cfs Aug. 30, 1951 (gage height, 12.52 ft).

Remarks.—Records furnished by the Water Resources Division, Department of Resources and
Development, Canada.

Mean discharge, in cubic feet per second, 1952
Day| March | April May |[Day|] March | April May [IDay| March April May
1 37 57 11 1,160 26.8}) 21 922 19,5
2 149 42.4 12 2,040 23.8]f 22 523 16.0
3 203! 36,14 13 3,030 21.5) 23 344 14.0
4 308 43,1 14 3,800 110 24 250 11,6
5 541 200 15 3,690 287 25 187 10.4
6 1,210 129 16 3,870 lo2 26 151 9.6
7 2,300 82 17 3,500 49.4) 27 125 T.7
8 1,550 57 18 2,900 32.8) 28 110 6.5
9 1,210 39.6j 19 1,980 26.2¢ 29 78 5.9
10 933 Sl.On 20 1,290 22,0} 30 65 5.0
31 4.8
Monthly mean discharge, in cubic feet per second....... Ceaaans PN 0| 1,280 49,3
Runoff, in acre-feet .. O} 76,280} 3,030
Runoff, in inches.......... 0 4.18 0,186
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour }giagg:trmscharge Hour| hgi"‘g%ilmscharge Hour }iaigﬁt Discharge {Hour h(iiagg\:t Discharge
April 1 8 | 11.48 1,700 April 12 April 17
2p| 5.06 12 | 12.24 2,080 4 | 11.96 1,940| 2 | 13,46 2,820
4 5.12 April 7 8 | 11.69 1,800f 4 | 13.67 2,970
8 4,85 4 12,74 2,370 N 11.59 1,760} 8 14,32 3,430
12 4.71 8 | 12,74 2,370f 4 | 11.93 1,920{10 | 14.53 3,590
April 2 N 12.78 2,400| 8 12,74 2,370 N 14,57 3,630
1 6.19 4 | 12.67 2,330{12 | 13.92 3,140| 4 | 14,68 3,710
4 5,93 8 12,51 2,240 April 13 8 15,00 3,970
8 5.73 12 | 12.36 2,150 1 | 13.97 3,180}12 | 14,72 3,750
N 5.70 April 8 4 13.78 3,050 April 18
4 6.25 4 {11,94 1,930| 8 | 13.41 2,7901 4 | 14.30 3,410
8 6.42 8 | 11.38 1,640 N | 13.28 2,700 8 | 13.86 3,100
12 6.22 N | 10.87 1,440| 4 | 13,32 2,720 N [ 13,47 2,830
April 3 4 10.42 1,260 8 14.24 3,370| 4 13,14 2,610
4 6.30 6 | 10,37 1,240110 { 14.61 3,660{ 8 | 12.85 2,440
8 6.16 8 | 10,51 1,290|12 | 14.70 3,730f12 | 12,58 2,280
N 6.08 12 10,75 1,390 April 14 April 19
4 6.31 April 9 2 | 14.66 3,700 4 | 12,41 2,180
8 6.64 4 | 1l0.92 1,480| 4 | 14,74 3,760f 8 | 12.39 2,160
12 6.77 8 |10.71 1,370 8 | 14.75 3,770 N | 12.13 2,020
April 4 N 10,22 1,190 N 15,08 4,030 4 11.79 1,860
4 6186 4 9.75 1,040{ 4 | 14.78 3,790{ 8 | 11.55 1,740
8 6.76 8 9.60 1,000| 8 | 14.65 3,690(12 | 11,19 1,570
N 6.78 12 9.61 1,000({12 | 14.77 3,790 April 20
4 7.00 April 10 April 15 4 [10.89 1,450
8 7.44 4 .68 1,020 4 | 14.87 3,710 8 | 10,58 1,320
12 7.56 8 9.45 955{ 8 { 14.50 3,570 N | 10.39 1,250
April 5 N 8,93 8461 N 14.61 3,660) 4 10.30 1,210
4 7.33 2 8.69 798| 4 | 14,61 3,660 8 |10.16 1,170
8 7.12 4 8,70 800| 7 | 14.82 3,830]12 9,96 1,110
N 7.38 8 9.44 952{ 8 { 14,81 3,820 April 21
4 7.97 12 9.88 1,080]12 | 14.58 3,630 4 9.71 1,030
8 8.94 April 11 April 16 8 9.48 964
12 9.52 976| 4 9.94 1,100| 4 | 14.54 3,600| N 9,32 924
April 8 8 9,59 1,0001 6 | 14.69 3,720{ 4 9,17 894
2 9.67 1,020| N 9.39 938] 8 | 15.22 4,150 8 8.76 812
4 9.62 1,010} 2 9,47 96110 | 16.00 4,840112 8.22 704
8 9.29 918} 4 9,87 1,080 N [ 15.73 4,600 April 22
10 9,24 908( 8 |10,82 17420( 4 { 15,09 4,040} 6 7.59 584
N 9.32 924 |12 11,64 1,780 8 14,31 3,420| N 7.12 504
4 |10.23 1,190 12 |13,47 2,830| 6 6.75 446
1z 6.53 412
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Middle Creek near Alberta boundary, Alberta

Location.~Lat 49°10', long 110°63', in SWi sec. 35, T. 5, R. 1 W., 4th meridian, in Alberta
above Middle Creek reservoir, about 2 miles upstream from Alberta-Saskatchewan boundary,
about 30 miles upstream from junction with Lodge Creek, and about 40 miles upstream from in-
ternational boundary.

Drainage area,~116 sq mi.

Gage-height record.—Water-stage recorder graph Apr. 1-11 and Apr. 14 to May 31; staff-gage
readings Mar, 29-31,

Discharge record.—Stage-discharge relation defined by current-meter measurements and by slope-
area measurement of peak discharge. Discharge for period of ice effect or no gage-height
record Mar. 1 to Apr. 13 estimated on basis of one current-meter measurement and report of
no flow by observer for period Mar. 1-28.

Maxima.—March-May 1952: Discharge, 4,980 cfs 8 p.m. Apr. 15 (gage height, 10.27 ft),

1910-15, 1949 to February 1952: Discharge, 581 cfs Apr. 28, 1951 (gage height, 6.61 ft).

Remarks.—Records furnished by the Water Resources Division, Department of Resources and
Development, Canada, Some regulation by small reservoir having a capacity of about 800 acre-
ft. Dam on this reservoir failed about Apr. 15 increasing the maximum discharge by about
1,000 to 1, 500 cfs.

Mean discharge, in cubic feet per second, 1952
Day| March | April May |[|Day| March | April May |[|[Day| March April May
1 o} 12 13,04 11 o 90 3.50 21 ol 164 2.2
2 0 9 8.9¢ 12 0 290 3.0( 22 o] 85 1.8
3 [¢] 7 8.5| 13 (¢} 622 2.4)1 23 0 78 1.7
4 o] 7 26.4[f 14 of 1,360 3.1( 24 o] 53 1.7
5 [ 11 104 15 0 2,560 2.8 25 (o] 43 1.5
6 [¢] 32 29.9¢ 16 ol 1,360 15.2(| 26 (o] 39 1.5
7 0 82 22,24 17 [¢] 958 8.8{ 27 e} 42,5 1.4
8 0 54 l6.2f 18 0 754 4.5 28 ] 49 1.4
9 0 52 7.7 19 ] 555 3.20 29 22 33.5 1.4
10 0 62 4.9 20 [¢] 409 2.6 30 26 26.6 1.4
31 20 1.4
Monthly mean discharge, in cubic feet per second.................. 2.19 330 9,94
Runoff, in acre-feet .. A 135] 19,640 611
Runoff, ininches.........ocouuniuan., et teeeasiasasiaraosaanns 0.02 3,17 0.10
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
[Hour }g?‘é&] Discharge (Hour heGi.ag%; Discharge [Hour g?gﬁtLDiscMrge Hour hi?fl;];ischarge
April 6 8 4.68 April 15 N 7.52 881
4p] 4.75 N[ 4.80 3 110.22 4,8101 4| 7.17 734
8 5.17 4 4.89 4 9.50 2,730 8 6.75 599
12 | 5.57 81 5.09 8| 8.37 1,380 12 6,37 503
April 7 12 | 5.00 N| 8.12 1,210 April 19
4| 5.57 April 11 4| 8.48 1,460 21 6.28 483
81 5.37 4| 4.76 8 | 10.27 4,980 4| 6.35 498
N | 5.33 81 4.74 12 9.62 2,980 8| 6.92 649
4] 5.38 N | 4.82 April 16 N} 7.08 702
8 1 5.38 4| 5.33 4| 8.8 1,780 4] 6.72 591
1z | 5.20 8] 5.63 8| 8.10 1,200 8 | 6.16 457
April 8 12 | 5.72 N| 7.88 1,070 12 | 5.78 383
4| 4.75 April 12 41 7.76 1,000 April 20
8 4.63 4} 5.87 8| 7.72 981 4| 5.65 360
N | 4.90 8| 5.85 12| 8.18 1,250| 8] 6.04 432
4 5.40 N 5.73 April 17 N 6.46 524
8{ 5.11 3| 6.03 21 8.37 1,380 | 4| 6.16 457
12 5.04 April 13 4 8.32 1,340 8 5.59 350
April 9 12 8.13 1,220 8 | 8.00 1,140| 12 | 5.11 274
4| 4.75 April 14 N|(| 7.60 919 April 21
8 4.61 2 8.65 1,620 4 7.12 716 4 4,72 218
N | 4.65 4| 8,56 1,530 8| 6.88 637 81 4.40 177
4 4.75 8 8.10 1,200| 12 6.94 656 N 4,18 151
8 5.13 N 8.22 1,270 April 18 4 4,00 131
12 | 5.22 4| 8.18 1,240 4| 7.32 792 | 8 | 3.87 117
April 10 8 | 8,17 1,240 8| 7.64 939 12 | 3.75 105
4 | 4.87 12 | 8.97 1,950
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Lodge Creek below McRae Coulee at international boundary
(International gaging station)

Location.~Lat 49°00'; long 109°43', in SWisec. 5, T. 1, R. 28 W., 3d meridian, in Saskatche-
wan, on right bank a quarter of a mile downstream from McRae Coulee and a third of a mile
north of international boundary.

Drainage area.—855 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except for periods Mar. 1-28, Apr. 6 when
there was no gage-height record,

Discharge record.~Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 28 to Apr. 12. Discharge for periods of no gage-height record estimated on basis of
one discharge measurement, one estimate of flow, engineer's and observer's notes, and weather
records,

Maxima.—March-May 1952: Discharge, 5,570 cfs 5 p.m. Apr. 13 (gage height, 12,50 ft); gage
height, 12.73 ft 5 a.m. Apr. 7 (backwater from ice).

October 1851 to February 1952: Not determined.
Maximum discharge known, about 5, 700 cfs Mar. 30, 1943, on basis of records for Lodge
Creek at international boundary and McRae Coulee at international boundary.

Remarks.—1952 peak discharge affected by inflow from Battle Creek drainage (see records for
Battle Creek above Cypress Lake west inflow canal near West Plains, Sask.) and storage in
several reservoirs. This is one of the international gaging stations maintained jointly by the
United States and Canada.

Mean discharge, in cubic feet per second; 1952

Day|{ March | April May jiDay| March | April May nDay March April May
1 [} 35 1434 11 0] 2,340 47.94 21 o] 1,790 34.8
2 Q 40 125( 12 o| 3,210 41.6( 22 ol 1,310 30.0
3 Q 55 1064 13 0{ 4,510 34,04 23 [ 676 25.8
4 Q 165 105 14 0] 4,930 32.414 24 [¢] 484 22.4
5 Q 400 102f 15 Ol 4,870f 332 25 1 388 19.4
6 o} 2,300 245( 16 0| 4,490| 253 26 2 319 17.0
7 0| 4,200 1364 17 0] 4,290| 125 27 3 294 15.0
8 o] 2,700 106} 18 o} 3,950 78 28 4 236 13.5
9 0| 2,050 83( 19 0| 2,680 54 29 5 204 13.0
10 ot 1,850 624 20 ol 2,050 42,5 30 10 165 12.0
31 20 11.6
Monthly mean discharge, in cubic feet per second..... 1.45 1,893 19.6
Runoff, in acre-feet .......... s, 89 1113,000 4,900
Runoff, ininches .. ... ..o iiieieuiiiieiiaienoaseonanraosesnnns 0.002 2.48 0.11

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

%Hour hc:iaf:t[ Discharge |Hour hgiagiij Discharge |Hour| t(‘i aiggt TDischarge Hour hGeiagg:t Discharge
March 29 April 7 April 13 N 11,28 4,340
N} 1.26 5 112.73 6 110.99 4,070} 6 110.58 3,700
12 | 1.47 6 112.60 N |11.70 4,760} 12 | 9,88 3,120
March 30 N |11.78 5 112.50 5,570 April 19
N | 1l.62 6 [11.60 6 |12.40 5,460 6| 9.49 2,820
12 { 1.81 12 |10.986 12 | 10,97 4,050| N | 9.21 2,630
March 31 April 8 April 14 6 9.04 2,510
N | 2.03 6 [10.27 6 |11.46 4,520} 12 | 8,83 2,360
12 | 2.30 N} 9.70 N {12.09 5,150 April 20
April 1 6| 9.86 3 112,30 5,360| 6 | 8.54 2,170
N | 2.46 12 | 9.32 6 112.33 5,390 N | 8.36 2,070
12 | 2.53 April 9 9 |12.24 5,300| 6 | 8.06 1,830
April 2 6 | 8.51 iz 112,10 5,160 12 | 7.91 1,810
N 2.56 ° N | 8.47 April 15 April 21
12 | 2.78 6| 8.91 6 |11.90 4,880 6 | 8,06 1,890
April 3 12 8,76 2,130 | 10 [11.79 4,850 8 8.10 1,920
6| 2.73 April 10 N |[11.80 4,860 N | 8.02 1,870
N | 2.69 6 | 8.08 1,760} 3 111.83 4,890} 6} 7.70 1,700
3| 2.70 N[ 7.92 1,680| 6 [11.76 4,820 12 | 7.42 1,560
6 3.07 6 8.13 1,7901% 12 { 11,43 4,490 April 22
12 | 3.55 12 | 8.82 2,190 April 16 6 | 7.35 1,530
April 4 April. 11 6 |11.27 4,330 N |{ 7.09 1,400
6| 3.82 6 | 9.27 2,470 N 11,40 4,460 6 | 6.48 1,110
N | 3.87 N | 9.04 2,310| 6 [11.36 4,4201 12 | 5.91 872
6 4.28 6 8.86 2,200| 12 111,94 5,000 April 23
iz | 4.82 12 | 9.35 2,530 April 17 6 | 5.55 740
April 5 April 132 4 112.28 5,340 N 5.29 655
6 . 6 110.39 3,330 6 12,18 5,240 6 5.10 598
N | 4.93 9 110.54 3,4301 N |10.79 3,890( 12 | 4.93 554
6 I 5.50 N 110.53 3,480 | 4 110.36 3,510 April 24
12 | 7.80 6 110.13 3,200 6 |10.41 3,550 6 | 4.75 510
April 6 10 | 9.87 3,040 1 12 | 10,86 3,950 N | 4.62 481
12 11,97 12 | 10,01 3,180 April 18 6 | 4.50 454
6 111.12 4,190 12 4.40 432
11 |11.32 4,380
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Battle Creek at Battle Creek Ranger Station, Saskatchewan

Location,~Lat 49°36', long 109°55', in SE} sec. 31, T. 7, R. 29 W., 3d meridian, about 5
miles downstiream from Alberta-Saskatchewan boundary, about 20 miles upstream from Cypress
Lake diversion, and about 65 miles upstream from international boundary.

Drainage area.— 78 sq mi.

Gage-height record —~Water-stage recorder graph Apr. 4-21 and Apr. 24 to May 31; staff-gage
readings Mar. 17 to Apr. 3.

Discharge record.—Stage-discharge relation defined by current~meter measurements. Discharge
for period of ice effect Mar, 1 to Apr. 16 and for periods of no gage-height record Mar. 1-16
and Apr. 22, 23 estimated on basis of two current-meter measurements and observer's notes.

Maxima.—March-May 1952: Discharge, 1,590 cfs 2:30 a.m. Apr. 19 (gage height, 8.49 ft).

1951 to February 1952: Discharge, 1,120 cfs Apr. 28, 1951 (gage height, 7,23 ft).

Remarks—Records furnished by the Water Resources Division, Department of Resources and
Development, Canada.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day| March | April May —Iﬁ)ay March April May
1 11 62 11 42 40.5| 21 168 29.9
2 12 59 12 49 40,.5] 22 6 118 28.8
3 13 74 13 65 37.8|| 23 103 27.2
4 14 104 14 119 41.0)f 24 88 25,1
5 6 70 80 15 6 220 42.2§1 25 7 88 24,1
6 130 72 16 455 36.8{ 26 7 87 22,6
7 120 63 17 754 34,6| 27 7 94 21.5
8 64 52 18 1,070 32.0) 28 7 86 20.5
9 42 47.6f 19 1,030 30.9] 29 8 80 20,0
10 40 43,4p 20 572 32.5{ 30 9 68 25,1
31 10 21.5
Monthly mean discharge, in cubic feet per second...... ees 6.42 196 41.7
Runoff, in acre-feet P 395| 11,650 2,560
Runoff, in inches..... 0,09 2.80 0,61

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

lour }g :Eg_:j Discharge [Hour| hsgg;zinischarge Hour!| }?eaigzt Discharge |Hour h(‘:iagg}ijnischarge
April 5 N| 3.66 April 16 April 19
8] 2.73 41 3.36 41 5.40 2:30] 8.49 1,590
Nl 3.77 81 3,13 81 5.07 4] 8,43 1,560
4] 3.94 2} 2,95 N| 4.85 811 7.45 1,160
8] 3.95 April 13 4| 4.97 N | 5.90 680
12} 3.83 N .21 81 5.92 3] 5.42 559
April 6 4] 3.85 121 6.20 762| 4| 5.48 573
41 3.77 81 3.97 April 17 8] 6.60 878
81 3.88 i2 | 3,88 2| 6.45 834 12 | 7.49 1,170
N 4.14 April 14 4] 6.25 776 April 20
4| 4.83 4] 3.82 81 6.10 734|2:30] 7,68 1,240
8| 4.68 81 3.77 N| 5.65 616( 4| 7.54 1,190
12| 4.59 Ni 3.61 2| 5.35 542| 8| 5,75 641
April 7 41 4.94 4| 5.49 5761 N1 4.43 348
4| 4.5¢4 8| 5.07 8] 6.60 878 4| 3,91 258
81 4.33 12 | 4.87 12 ¢ 7.34 1,120 8| 3.96 266
N | 4.04 April 15 April 18 12 | 3,77 236
4 3.84 4 . 4 8.17 1,440 April 21
8| 3,71 8| 4.48 5| 8,21 1,460| 4| 3.56 205
12§ 3.60 N{ 4.70 8 7.72 1,260 8 | 3.38 182
April 8 4| 5.95 N] 6.50 8481 N | 3,18 158
4| 3.48 81 7.10 41 5.82 659( 4| 3,05 144
8| 3.51 12| 5.88 8] 6.80 939 8| 2,98 136
12| 8,05 1,390 12 | 2.95 133
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Battle Creek above Cypress Lake west inflow canal, near West Plains, Saskatchewan
(International gaging station)

Location.—Lat 49°26°, long 109°4I', in NEj sec. 34, T. 5, R. 28 W., 3d meridian, on right bank
13 miles north of West Plains, 10 miles north of Senate, and about 50 miles upstream from in-
ternational boundary.

Drainage area.—240 sq mi,

Gage-height record.—Water-stage recorder graph Mar. 29 to Apr. 2, Apr. 4-9, 16-21, Apr. 23
to May 31; staff-gage readings used on Apr. 22,

Discharge record.—Stage-discharge relation defined by current-meter measurements below 1, 500
cfs and by slope-area determination of peak discharge. Discharge for periods of ice effect or
no gage-height record Mar. 1 to Apr. 13 estimated on basis of three current-meter measure-
ments at gaging station, iwo current-meter measurements at other points on the stream, records
for stations on nearby streams, and weather records. Discharge for Apr. 14, 15 estimated on
basis of fragmentary recorder record, records for stations on nearby streams, and observations
by engineer. Shifting-control method used May 18-31.

Mazxima.—March-May 1952: Discharge, 3,020 cfs Apr. 14 (gage height, 10.00 ft, from floodmarks).

1939 to February 1952: Discharge, 1, 440 cfs Apr. 23, 1940 (gage height, 9.29 ft).

Remarks . ~Maximum discharge reduced by overflow into Lodge Creek basin of about 700 to 1, 000 cfs.

This is one of the international gaging stations maintained jointly by the United States and Canada.

Mean discharge, in cubic feet per second, 1952
Day| March April May [Day| March | April May nDay March April May
1 17 121 11 840 102§ 21 } 8 706 79
2 16 115( 12 1,180 97§ 22 289 73
3 126 1104 13 1,660 93} 23 10 235 70
4 237 150 14 2,790 94 24 11 217 67
5 6 352 188§ 15 5 2,210 111f 25 12 199 83
6 6834 158 16 1,560 103|f 26 13 188 60
7 1,050 151} 17 852 93| 27 15 178 57
8 933 133§ 18 752 8sll 28 16 163 54
9 636 118 19 899 83§ 29 17 150 52
10 500 108f 20 980 82 30 18 138 50
31 17 52
Monthly mean discharge, in cubic feet per second 8.42 690 95.9
Runoff, in acre-feet ........c.ciieintenenrcnanns .. 518| 41,030 5,900
Runoff, ininches................ seteeseiiioacoans c. 0.04 3.21 0.46
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(:iag:t Discharge |Hour| h(e}iagils Discharge |Hour| lsaaig}ext Discharge {Hour hGe?ggkft Discharge
April 5 12 | 7.85 N | 9.44 1,650 April 21
4| 5.66 April 11 41 9.28 1,450 4] 7.65 745
8 | 5.71 12 | 8.60 8 2.04 1,260 8| 7.73 761
N | 5.93 April 12 12 | 8.76 1,100 | N | 7.91 803
4| 6.96 4] 8,73 April 17 41 7.69 753
8] 7.07 8 | 8.88 4 .48 982 8 | 6.56 556
12 | 6.96 N | 9.07 8 | 8.26 90812 | 5,75 430
April 6 4| 9.48 N | 8.01 833 April 22
4| 7.04 81 9.87 41 7.72 759 4] 5.03 331
8 | 7.36 12 | 9.99 8| 7.53 721 8 | 4,71 291
N | 7.70 April 13 12 | 7.51 717| N | 4.53 272
4 | 8.44 4] 9.64 April 18 4 | 4,40 259
8 | 9.58 8 | 9.51 4| 7.57 729 8 4.29 248
12 | 9.54 N | 9.68 8| 7.65 745112 | 4.22 241
April 7 4] 9.91 N| 7.74 763 May 3
41 9.40 8] 9.98 41 7.78 771 ] N | 2.80
8 | 9.37 12 ) 9.94 2,830} 8| 7.77 769 | 4| 2.83
N | 9.83 April 14 1z | 7.72 759 | 8 2.83
4 }10.20 4| 9.88 2,640 April 19 12 2.93 119
8 110.13 8 1| 9.93 2,800} 4] 7.72 759 May 4
12 |10.00 N ]10.00 3,020 8| 7.90 8001 4 | 3.10 134
April 8 4 110.00 3,020 N | 8.28 914 8§ 3.28 150
4 9.84 8 9.91 2,730 4 8.62 1,040 N 3.34 156
8 | 9.62 12 | 9.73 2,230 6 8.65 1,050 | 4| 3.35 156
N 9.23 April 15 8 8.60 1,030 8 3.39 160
4 | 9.09 4| 9.60 1,930 | 12 | 8.34 932 |12 | 3,54 174
8 | 9.17 8 | 9.51 1,760 April 20 May 5
12 | 9.13 N} 9.69 2,130 | 4| 8.12 86| 4| 3.75 194
April 9 4| 9.86 2,580 81 8.35 9351 8 | 3.83 202
4t 8.73 8 { 92.88 2,640 N | 8.76 1,100 { N { 3.77 196
8 8.10 12 9.72 2,200 2 8.85 1,140 4 5.68 187
N | 7.75 April 16 4| 8.82 1,130 | 8 | 3.59 178
4| 7.67 4| 9.47 1,700 | 8 | 8.44 966 | 12 | 3,51 171
8 | 7.63 8 | 9.45 1,660 )12 | 7.92 806
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Cypress Lake west inflow canal near West Plains, Saskatchewan
(International gaging station)

Location.—Lat 49°27', long 109°38', in NE% sec. 1, T. 6, R. 28 W., 3d meridian, on left bank
1,000 ft downstream from canal headgates, 3} miles northeast of West Plains, and 12 miles
north of Consul.

Gage-height record.—Water-stage recorder graph except Apr. 4-13. Ice marks available for
Apr. 4-6, and gage readings made by engineer on Apr. 8.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
estimated for period of ice effect or no gage-height record Apr. 4-16 on basis of two discharge
measurements and notes on ice conditions and canal operation. Canal closed Mar. 1 to Apr. 3.
Shifting-control method used Apr. 17 to May 31.

Remarks.—This is one of the international gaging stations maintained jointly by the United States
and Canada.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day| March | April May an March April May
1 [ 5.7 11 240 50 21 5.4 45.4
2 o] 6.3 12 250 50 22 5.1 44.6
3 0 7.3 13 293 50 23 5.2 44.2
4 100 7.3) 14 326 49.5] 24 5.1 44.2
5 240 7.9 15 201 49.0} 25 5.2 43.8
6 230 8.6] 16 24 48.6} 26 5.2 43,0
7 180 8.9 17 8.6 47.7] 27 5.4 41.4
8 3 21,4 18 7.0 46.8f 28 5.3 38.6
9 50 49.04 19 6.2 45.9(°29 4.9 34.2
10 230 49.5) 20 6.1 45.9§ 30 5.1 34.6
31 33.5
Monthly mean discharge, in cubic feet per second....... cersesasann [} 81.9 35.6
Runoff, in acre-feet . .. o] 4,870 2,190

Runoff, in inches, - -

Cypress Lake west outflow canal near West Plains, Saakatchewan
(International gaging station)

Location—Lat 49°28', long 109°35', in SW} sec. 16, T. 6, R. 27 W., 3d meridian, on left bank
1 mile downstream from Cypress Lake West Dam, 7 miles northeast of West Plains, and 12 miles
north of Consul.

Gage-height record.—Water-stage recorder graph Apr. 27 to May 31.

Discharge record.~Stage-discharge relation defined by current-meter measurements. Discharge
estimated Apr. 16-21, interpolated*Apr. 23-26. Canal closed Mar. 1 to Apr. 15, Apr. 30 to
May 3, May 9-31. Shifting-control method used Apr. 27 to May 31.

Remarks.—This is one of the international gaging stations maintained jointly by the United States
and Canada.

Mean discharge, in cubic feet per second, 1952

Day| March | April May fDay| March | April May “Day March April May
1 [¢] o] 11 o] of 21 50 (o]
2 (o] o] 12 (o] o} 22 33.5 [¢]
3 0 (o} 13 0 o 23 27.8 0
4 0 .2 14 (o] Off 24 22.2 0
5 0 .1 15 0 off 25 16.6 0
6 (] L1 16 50 off 26 i1.0 [
7 0 A 17 50 off 27 5.4 0
8 0 [o} 18 50 of 28 9.1 [o]
9 ] [ 19 50 off 29 2.0 0
10 o] V] 20 50 Off 30 V] ]
31 0
Monthly mean discharge, in cubic feet per second 0 14.3 o0.02
Runoff, in acre-feet - ] 848 1.0

Runoff, in inches, - - -
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Battle Creek at international boundary
(International gaging station)

Location.—Lat 49°00'10", long 109°25'20", in SE}sec. 4, T. 1, R. 26 W., 3d meridian, on left
bank 600 ft north of international boundary, in Saskatchewan, 8 miles upstream from Woodpile
Coulee, and 35 miles north of Chinook, Mont. Datum of gage is 2, 731.04 ft above mean sea level
(International Boundary Survey datum).

Drainage area.—726 sq mi.

Gage-height record.—Water-stage recorder graph except for periods Mar. 29 to Apr. 4, Apr. 8, 9.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Apr. 5-7. Discharge for periods of no gage-height record estimated on basis of one dis-
charge measurement, two estimates of flow, and weather records. No flow Mar. 1-28.

Maxima —March-May 1952: Discharge, 5,820 cfs 7 a.m. Apr. 15 (gage height, 10.56 ft).

L917 to February 1952: Discharge, 3,200 cfs Apr. 13, 1917 (gage height, 8.50 ft); gage height,
8.63 ft Mar. 29, 1943 (backwater from ice).

Remarks.—Many diversions above station. Peak discharge affected by loss to Lodge Creek basin
(see records for Battle Creek above Cypress Lake west inflow canal near West Plains, Sask.,

p. 111). This is one of the international gaging stations maintained jointly by the United States
and Canada.

Mean discharge, in cubic feet per second, 1952

Day| March April May [Day| March | April May [|[Day| March April May
1 0 30 368) 11 o] 3,030 165 21 0l 1,460 100
2 [0} 40 3404 12 o| 3,100 146 22 0| 1,440 95
3 0 50 271} 13 ol 2,930 1341} 23 ol 1,350 95
4 0 60 197§ 14 o| 3,930 128 24 [ 926 91
5 0] 75 186 15 o] 5,590 1214 25 0 665 84
6 0 300 197{ 16 O} 4,310 121} 26 0 565 76
1 [o} 500 244 17 o| 3,170 128 27 0 500 73
8 0 550 222) 18 of 2,780 130§ 28 0 460 69
9 ol 1,200 200 19 0} 2,130 119§ 29 S 428 68
10 o]l 2,070 200} 20 o| 1,720 108 30 10 393 69
31 25 64
Monthly mean discharge, in cubic feet per second...... P e 1.3 1,525 149
Runoff, in acre-feet .. 79| 90,750| 9,140
Runoff, in inches.......... . . 0.002 2.34 0,24

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1852

Hour h(i;ggl'zl Discharge {Hour h(e}iagi:lDischarge Hour g?gﬁtrDischarge Hour h(e}?gglft Discharge
April 4 April 9 April 13 6 | 9.09 3,930
12 2.16 6p} 6.55 6| 7.92 2,780 | 12 | 8.71 3,530
April 5§ 12 | 6.80 1,850| N | 7.82 2,690 April 17
6 2.22 April 10 3] 7.8 2,720 6 | 8.48 3,300
N | 2.36 6 6.78 1,840| 6 | 8.21 3,040 N | 8.28 3,100
6 2,83 N | 6.88 1,910 9 | 8.53 3,350 | 6 | 8.18 3,010
9 4.44 6| 7.21 2,180} 12 | 8,52 3,340 | 12 | 8.16 2,990
11 4.50 12 | 8.01 2,860 April 14 April 18
12 | 4.40 April 11 6 | 8.62 3,440 6 | 8.13 2,970
April 6 6t 7.80 2,670 N | 8.80 3,620 N | 7.98 2,830
6 .90 N| 7.96 2,810 6 9.42 4,320 | 6 | 7.75 2,620
8 | 3.84 6 8.50 3,320} 12 |10.22 5,350 | 12 | 7.54 2,440
N | 4.18 9 | 8.82 3,640 April 15 April 19
6 | 5.76 12 | 8.75 3,570} 6 [10.55 5,810 | 6 | 7.30 2,250
8 | 6.46 April 12 7 {10.56 5,820 N | 7.11 2,100
12 | 6.00 6 8.40 3,220 | N [10.53 5,780 6 6,98 1,990
April 7 N | 8.05 2,900 { 6 [10.,37 5,560 | 12 | 6.88 1,910
6 . 3 7.97 2,820 | 12 |10,02 5,070 April 20
N | 5.88 6} 8.12 2,960 April 16 6 | 6.75 1,820
6§ 5.71 10 | 8,34 3,160 6 9,73 4,700 ] N | 6.62 1,720
12 | 5.32 12 8.20 3,030 N | 9.41 4,310 | 6 | 6.47 1,620
12 | 6.36 1,540
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Woodpile Coulee near international boundary
(International gaging station)

Location.~Lat 48°59'00", long 109°31'50", in NW4 sec. 8, T. 37 N., R. 17 E., on right bank
600 ft downstream from Antelope Coulee, 14 miles south of international boundary, 7 miles up-
stream from mouth, and 30 miles north of Havre, Mont.

Drainage area.~-70 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except period Apr. 3-10 when there was no gage-
height record. Graph based on high-water marks used Apr. 7-10.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 120 cfs
and by slope-area determination of peak discharge. No flow Mar. 1 to Apr. 2, May 30, 31.
Shifting-control method used May 29-31.

Maxima.—March-May 1952: Discharge, 2,960 cfs 3 a.m. Apr. 7 (gage height, 8.5 ft, from flood-
mark) .

1927 to February 1952: Discharge, 3,090 cfs Mar. 30, 1943 (gage height, 8.6 ft, from
floodmark) .

Remarks ~No diversion above station. Stock-water reservoir constructed in summer of 1947 a
quarter of a mile upstream; capacity not more than 30 acre-ft. This station is one of the inter-
national gaging stations maintained jointly by the United States and Canada.

Mean discharge, in cubic feet per second, 1952
Day| March April May [Day| March | April May |[Day| March April May
1 0 0.8| 11 378 0.1 21 11.0 0.1
2 0 .6) 12 405 A 22 9.2 .1
3 20 .54 13 248 1) 23 6.3 1
4 100 .8§ 14 152 .2] 24 4.1 .
5 200 .6 15 51 .2| 25 3.0 .d
6 700 .5 16 38 .2|| 26 2.4 .1
7 1,580 .4y 17 31.5 L1 27 1.6 d
8 544 .2y 18 23.5 .1) 28 1.4 d
9 219 19 18.6 A 29 1.1 .1
10 177 LA 20 14.0 L1030 .8 o
31 0
Monthly mean discharge, in cubic feet per second 0 165 0.22
Runoff, in acre-feet .. 0 9,800 13
Runoff, in inches.......... o} 2.63 0.004

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

IHuur h(;’iagt Discharge |Hour, hgiagﬁ Discharge |Hour f:; ight Discharge |[Hour| h?eigl:t] Discharge
April 7 6 4.20 148] 6 6.22 64412 3.48 78
3 8.50 2,960(12 4.40 173| N 5.23 322 April 15
6 8.20 2,570 April 10 6 4.58 201} 6 3.19 56.0
N 6.80 967 3 4.40 173 7 4,56 198 N 3.04 45.8
3 | 6.50 782 6 | 4.30 160}12 | 5.02 280 6 | 3.03 45.1
6 6.60 838| N 3.70 97 April 13 12 2.91 37.6
12 1 6.90 1,040 6 | 4.06 1331 4 [ 5.48 382 April 16
April 8 12 5.74 458) 6 5.39 359] 6 2.79 30.5
3 | 7.00 1,120 April 11 N | 4.72 225] N | 3.01 43.7
6 |6.60 8381 3 | 5.9 535] 6 | 4.32 163] 6 | 2.96 40.6
N |5.10 295| 6 15.77 487| 8 | 4.26 155112 | 2.90 37.0
6 ]5.00 276 N | 4.70 221|12- | 4.41 174 April 17
12 |5.20 315| 2 | 4.68 214 April 14 6 | 2.85 34.0
April 9 6 |5.08 291] 4 | 4.73 226| N | 2.80 31.0
3 5.30 337[12 6.05 570| 6 4.64 211) 6 2.76 29.0
6 |5.10 295 April 12 N | 4.16 14412 | 2.72 27.0
N | 4.4 173] 4 | 6.32 691] 6 | 3.86 112
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East Fork Battle Creek near international boundary
(International gaging station)

Location.—Lat 48°58', long 108°08', in NW} sec. 17, T. 37 N., R. 20 E., on right bank 2} miles
south of international boundary, 5 miles upstream from Lyous Coulee, and 26 miles north of
Chinook, Mont.

Drainage area.—98 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except for periods Mar. 1-29, Apr. 8, 9 when
there was no gage-height record.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 430 cfs
and by slope-area determination of peak discharge; affected by ice Mar. 30 to Apr. 4. Dis-
charge for Apr. 8, 9 estimated on basis of weather records and records for Lyons Coulee near
international boundary. No flow Mar., 1-29,

Maxima,—March-May 1852: Discharge, 2,200 cfs 1 a.m. Apr. 7 (gage height, 10,47 ft, from
floodmark in gage well) .

1927 to February 1952: Discharge, 1,420 cfs Mar. 21, 1939 (gage height, 9.0 ft, from
floodmark) .

Remarks.—This is one of the international gaging stations maintained jointly by the United States

and Canada.

Mean discharge, in cubic feet per second, 1952
Day| March April May [Day} March | April May [IDay| March April May
1 0 30 0.6 11 O} 328 2.0§ 2t 0 5.2 0.9
2 0] 40 .6 12 o] 383 1.6 22 0 3.0 .6
3 0 80 .6f 13 o} 258 1.0 23 0 2.0 .5
4 [0} 270 1.04 14 0| 302 .91 24 0 1.8 .3
5 0 804 9§ 15 o} 132 .9 25 0 1.5 .3
6 0} 1,380 .6f 16 o} 58 .70 26 [} 1.2 .2
7 o{ 1,080 .80 17 0 19.2 .4 27 o] .2 .1
8 0 600 .64 18 0 14,7 .30 28 0 ] .
9 0 150 3.0f 19 ] 2.0 .34 29 0 .8 .1
10 [ 160 3.88 20 [ 8.5 .8 30 2 .8 .1
31 S .1
Monthly mean discharge, in cubic feet per second 0.2 204 0.80
Runoff, in acre-feet ......oevveenenneraneeenn .. 14} 12,150 49
Runoff, in inches......o..c0vvu.n Cemecenasisesiins 0.002 2,32| 0.009
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
'HT)u!' h(iag! ;tl Discharge lHour h(e;iaé%i l Discharge |Hour tﬁ:iﬁ;t Discharge [Hour| h(i?gg:t IDischarge
March 29 4| 4.53 N | 3.01 51 April 15
6p| 2.44 8 | 4.60 6| 3.86 1191 2] 5.05 262
12 ) 2.71 91 4.73 12 | 5.60 _355) 6 ] 4.66 207
March 30 12 5.10 April 11 -l N 3.74 108
[ .75 April 4 4| 6.20 485 6 | 3.17 62
N | 2.75 6| 5.18 6| 6.03 442 |12 | 2.90 44
6| 3.18 N| 5.14 N | 4.50 187 April 16
i2 | 3.06 3| 5.50 2| 4.31 165| 4 | 3.58 93
March 31 6 6.24 [ 4.74 218 [} 3.52 89
6| 3.08 12| 6.74 620} 12 | 6.40 835 N | 3.13 59
Nl 3.14 April 5 April 12 6 | 2.82 39.2
$1 3.02 6| 6.22 4901 4| 7.00 690112 | 2.80 27
12 | 2.82 21 6.00 435| 6| 6,74 620 April 17
April 1 N | 6.14 4701 N | 5.50 3371{ 6 2.48 20
6 2.87 <] 8,12 1,080 6 4.30 164 9 2.41 17.5
N | 3.50 91 9.26 1,550 9| 4.08 141 | N | 2.49 21,5
4 | 4.50 12 | 9.37 1,600} 12 | 5.05 262 | 6 | 2.40 17
[ 4,53 April 6 April 13 12 | 2.30 13
10 | 4.25 6 { 8.39 1,170 4 | 6.34 520 April 18
12 .66 N{| 7.89 912{ 6| 6.04 445 | 6 | 2.23
April 2 61 9.27 1,560 N | 4.64 204 9 | 2.48 21
6 | 4.25 12 j10.42 2,1701 & | 3.69 103| N | 2.42 18
8 4.17 April 7 8 3.63 98 6 2.34 14.6
N | 4.34 1 ]10.47 2,200{ 10 | 3.83 116 | 12 .25 11.2
3| 4.43 6 | 9.37 1,600| 12 | 5.14 276 April 19
8 4.33 N 7.40 810 April 14 N 2.13 7.4
9 | 4.50 6 | 6.55 872| 3 | 6.68 6051 6 | 2.20 9.5
12 | 4.43 12 | 5.73 381| 6| 6.36 525 |12 | 2.15 8.0
April 3 April 10 N | 4.9 240 April 20
6 | 4.23 2] 5.01 256 6 | 4.02 135 9 1 2.12 7.1
10 | 4.19 6 | 4.18 151110 | 3.79 112 N | 2.26 11.6
N | 3.93 12 | 4.82 202 112 | 2.10 6.5
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Lyons Coulee at international boundary
(International gaging station)

Location.—Lat 49°00', long 109014', in NWisec. 1, T. 1, R. 25 W., 3d meridian, on right bank
half a mile north of international boundary, 8 miles south of Arena, Saskatchewan, and 28 miles
north of Chinook, Mont.

Drainage area.—47 sq mi (determined by Corps of Engineers) .

Gage-height record.—Graph based on twice-daily staff-gage readings Apr. 3-22, daily gage read-
ings used Apr. 23-30, and occasional readings during May.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 600 cfs
and extended to peak stage by logarithmic plotting; affected by ice Apr. 3, 4. Discharge for
periods of no gage-height record interpolated. No flow Mar. 1 to Apr. 2, May 21-31.

Maxima.—~March-May 1952: Discharge, 940 cfs 3 a.m. Apr. 7 (gage height, 7.4 ft, from flood-
mark) .

1927 to February 1952: Discharge, 945 cfs Apr. 13, 1950 (gage height, 7.76 ft, from flood-
mark) .

Remarks.—This is one of the international gaging stations maintained jointly by the United States

and Canada.

Mean discharge, in cubic feet per second, 1952
Day| March April May |[I[Day| March | April May |[IDay| March April May
1 (o} 0.6] 11 696 O.lf 21 12,0 0
2 0 4] 12 742 .14 22 9.3 ¢}
3 12 W3 13 668 W10 23 7.1 0
4 97 <4l 14 536 W11 24 8.3 0
5 168 4] 15 203 L1i 25 5.4 [
6 365 .41 16 138 W] 26 3.5 0
7 796 W3 17 81 W14 27 3.1 0
8 442 .2ff 18 42 1428 1.8 ]
9 381 .2f 19 26.5 129 1.0 0
10 416 .2 20 19 .1 30 .8 0
31 0
Monthly mean discharge, in cubic feet per second....... o] 196 0,14
Runoff, in acre-feet ............. 0| 11,660 8.7
Runoff, in inches.... 0 4.65| 0.003
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hGef |et| Discharge {Hour| heG1 itlmschm'ge Hour &?g;t Discharge [Hour, hei, ghtl Discharge
April 3 6 5.80 52| 9 4,50 249 April 14
6 1.90 oilz 7.00 832 N 4,60 266) 6 6.65 738
N 1.90 0 April 7 <] 5.75 509 N 6.10 595
<] 3.40 121 3 7.40 940|12 6.88 800} 6 4.85 312
12 3.70 76| 6 7.38 935 April 11 12 4,55 258
April 4 N 6.45 684| 6 6.10 595 April 15
6 3.10 67| 6 6,60 724| N 5.78 516} 6 4,35 224
9 3.04 62|12 6.85 792| 6 6.95 818 N 4.25 207
N 3.30 86 April 8 1z 7.28 908} & 4,05 176
6 3.80 141 6 5.15 372 April 12 12 3.90 154
12 3.70 129! N 5.08 358| 6 6,60 724 April 16
April 5 6 5,42 4321 9 6.30 645) 6 3.88 151
6 3,60 11712 5.38 423} N 6.40 671| N 3.78 139
9 3.58 115 April 9 6 6.75 764| 6 3,70 129
N 3.80 141 6 5,04 349(12 6.75 764112 3,58 115
<] 4,45 240 N 5.00 341 April 13 April 17
12 4,40 232f 6 5.30 405 6 6.25 832| 6 3.38 94
April 6 12 5.43 434| N 6.20 620 N 3,23 79
8 4.10 183 April 10 <] 6.40 671] 6 3.10 67
N 4.35 224 6 4,70 28412 6.65 73812 2,96 55
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Milk River at Zurich, Mont.

117

Location.—Lat 48°35', long 109°03', in W} sec. 30, T. 33 N., R. 21 E., on left bank just south-

east of "Spa" in Zurich, and at mile 366.
Gage-height record,—Staff gage read two or more times daily.
Maxima—Apr, 3-20, 1952: Gage height observed, 2.00 ft 7:45 a.m. Apr. 8.
Remarks —Gage readings furnished by Corps of Engineers.

Gage height, in feet, at indicated time, 1852

Gage Gage Gage Gage Gage
Hour height Hour height Hour height Hour height Hour he!
Apr, 3 Apr. 6 6:55 1.30 Apr. 14 | 7:25 1.15
4p 0.00| 1:05 1.90|11:55 1.30] 7:30 .85{11:15 1,10
8 .40 7:25 1.75 Apr. 10 | 3:20 .80 4:15 1.05
Apr. 4 11:20 1.75| 7:35 1.10 Apr, 15 [10:40 «90
6:45 1,00| 5:10 1.85| 4:05 1.00] 7:30 .90 Apr,. 18
10:20 1.20| 8 1.85 Apr. 11 |10 .90{ 7:10 .80
4:10 1.40 Apr. 7 7:30 .90| 6:05 1.00] 9:20 +75
7:15 1.50| 7:45 1.95] 4:10 .80{10:25 1.00{ 4 .70
11:35 1.60| 5:25 1.95 Apr. 12 Apr. 16 | 8:10 .60
Apr. 5 Apr. 8 7130 .80] 6:50 1.10 Apr. 18
6:45 1.70| 7:45 2.00| 5:30 .80]10:50 1.10| 7:10 50
12:45 1.70| 6:10 1,90 Apr. 13 3:15 1,15) 9:45 +45
3:45 1.70 Apr, @ 7:20 1.00 Apr. 17 | 3 45
8:15 1.80| 7:20 1.88] 4:20 .90(|12:10 . Apr. 20
7:25a +05

Milk River at Fort Belknap, Mont.

Location—Lat 48°30', long 108°46', in sec. 32, T. 32 N., R. 23 E., on upstream side of bridge
on U. S, Highway 2, a mile north of Fort Belknap, 2} miles upstream from mouth of Thirtymile
Creek, and at mile 338. Elevation of reference point is 2, 351. 31 ft above mean sea level, datum
of 1929,

Gage-height record.~~Observations from one to four times daily by measuring down from reference

point on handrail of bridge.

Arbitrary datum of reference point is 30 ft.

Maxima.—~Apr. 3-25, 1952: Gage height observed, 21.60 ft 6:30 a.m. Apr. 9.
Remarks,—Stage observations furnished by Corps of Engineers.

Gage height, in feet, at indicated time, 1952

Gage Gage Gage Gage Gage

Hour height Hour height Hour height Hour height Hour height
Apr. 3 5:35 21.28( N 21,20 Apr. 14 Apr. 20
9:20a 20,54 Apr. 7 7 21.13]12:05p 20.77{ 8:20a 20.65
12:40 20.52] 7:30 21.39 Apr, 11 Apr. 15 {11:30a 20.61
Apr. 4 5:30 21.45| 7:40 21.00) 8:37a 20. Apr. 21

9:20 20.54| 5:30 21.46| 6 20,91 Apr, 16 8:30a 20.
9:30 20,56 Apr. 8 Apr. 12 | 8:10a 20, Apr. 22
3:10 20,41} 6:30 21.50| 6:30 20.61 Apr. 17 ]10:40 20,30
5:30 20,.49] 1 21.48| 7:45 20,81} 8:25a 20,83 1:30 20.25
Apr. 5 7 21.52(10:30 20.81 Apr. 18 Apr. 23
9:30 20.56 Apr. 9 6:30 20.75] 8:25 20,91 8:40 19,95
1:30 20.58| 6:30 21.60 Apr, 13 1:20 20.88|12:30 19.88
5:30 20.63| 3:15 21.55| 6:30a 20.69 Apr, 19 Apr. 24
Apr. 6 7 21.51]|10:25a 20.721 8:20 20.79| 8:25 19.63
7:40 20.95 Apr. 10 |10:30a 20.72) 1 20.75(12:25 19.56
1:05 21.13| 6:30 21.33 Apr. 25
8:40a 13.0
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Peoples Creek near Dodson, Mont.

Location.~Lat 48°21', long 108°21', in N} sec, 21, T. 30 N., R. 26 E., on right bank a quarter
of a mile south of Indian Service diversion, 64 miles southwest of Dodson, and 7 miles above
mouth.

Drainage area.—720 sq mi, approximately.

Gage-height record.—~Water-stage recorder graph except for period Mar. 1 to Apr. 20 when there
was no gage-height record.

Discharge record.— Stage-discharge relation defined by current-meter measurements below 700
cfs and extended on basis of slope-area determinations at gage heights 7.85, 8.45, and 9.84 ft.
Discharge for period of no gage-height record Mar, 1 to Apr. 20 estimated on basis of three
aerial observations of flow and weather records, Shifting-control method used Apr. 21 to
May 4, May 7-31.

Maxima.~—March-May 1952: Daily discharge, 3, 500 cfs Mar. 30; gage height, 17.05 ft Mar. 29,
from floodmark in house (ice jam).

1918-19, 1921, 1951 to February 1952: Discharge observed, 750 cfs July 3, 1921 (gage
height, 3.90 ft, site and datum then in use); but may have been higher Mar. 25, 1919, when
stage reached 4.20 ft, site and datum then in use.

Mean discharge, in cubic feet per second, 1952

Day| March | April May jiDay] March | April May uDay March April May
1 2,500 36 11 360 291 21 53 22
2 2,000 374 12 320 27} 22 1 51 23
3 1,600 398 13 280 26 23 48 22
4 1,300 44F 14 240 271 24 44 21
5 1 1,000 39 15 1 200 26| 25 S 54 22
6 800 38 16 170 251§ 26 50 52 24
7 700 37§ 17 140 24 27 500 46 23
8 600 334 18 110 234 28 1,500 44 20
9 500 32f 19 75 23829 3,000 41 21
10 400 304 20 60 20§ 30 3,500 38 20
31 3,000 19
Monthly mean discharge, in cubic feet per second........ ecsasnussna 374 461 27.5
Runoff, in acre-feet ...... P . 22,970 | 27,420 1,690
Runoff, ininches .. .....oicuveuunnn e iieeiiceosnans Ceesecoaanas .. 0.60 0.71 0.04

Milk River above Dodson Dam, near Dodson, Mont.
Location.—Lat 48°25', long 108°19', in SE} sec. 26, T. 31 N., R. 26 E., above Dodson Dam, 3.2

miles northwest of Dodson, and at mile 278. Datum of gage is 2, 200. 00 ft above mean sea leyel
(levels by Bureau of Reclamation).

Gage-height record.—Wire-weight gage read from 1 to 11 times daily.
Maxima.—Apr. 2-25, 1952: Gage height observed, 86.76 ft noon and 4 p.m. Apr. 10.

Remarks.—Gage readings furnished by Corps of Eungineers.

Gage height, in feet, at indicated time, 1952

Gage Gage G Gage Gage
Hour | height | Hour hgiht Hour | height | Hour hgght Hour h:igm

Apr. 2 |11 82.96 Apr. 8 Apr. 11 11 84.16
5:45p 82.12f 2:25 83.08} 12:30 85,40 3 86.56 Apr., 16
9 82.14| 8 83.34( 3 85.66 [ 86.50 ] 84.20
12 82.16|11 83.54| S 85.82 9 86.56 3 84.16

Apr. 3 Apr. 6 8 85.90 ] 86,04 9 84,14
3 82.,22| 2:15 83.58|11 86.02| 12 85.88 Apr. 17
7 82.30) & 85.66[ 3 86,08 Apr, 12 6a 84,08
12:30 82.68| 9 83.72| & 86.20 ] 85.60 Apr. 18
7 82.85] N 83.74| 8:15 86.32 9 85,38 6a 84.08
9 83.00(12:50 83.72 Apr. 9 N 85.32 6p 84.12

Apr. 4 1:25 85.74 3 86.38 3 85.26 Apr. 19
3 83.14| 3 83.72| 6 86.42 (] 85.18 6a 84,22
(] 83.08f 7 83.92| 8:30 86.42| 12 84,95 6p 84.34
] 83,04]12 84,14 N 86.42 Apr. 13 Apr. 20
10: 40 82,92 Apr. 7 1 86.46 6 84,90 éa 84,22
11 82,96| 5 84,14| 4 86,46 N 84,76 Apr. 21
1 82.90] 8 84.30| 6 86,54 3 84.62 éa 83,98
4 82.84| ¢ 84,2511 86.62 8 84.48 Apr. 22
4:07 82,82112:30 84.36 Apr. 10 Apr. 14 6a 83.68
7 82.92] 1:20 84,45 3 86.72 6 84.36 Apr. 23
9 82,88| 3:30 84,44 6 86.72 N 84,22 6a 83,46
10 82.92] 5:30 84.84{ 8 86,72 6 84.22 Apr. 24

Apr. 5 6:25 84.94)10:30 86.72 9 84,22 6a 83.16
2 82.92] 7:35 85.00{ N 86,76 Apr. 15 Apr. 25
[ 82.92f10 85,301 4 86.76 6a 84,18 6a 82.82
8:20 82.92/11:30 85.40) ¢ 86.70 6p 84.16
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Milk River near Dodson, Mont.

Location,~Lat 48024', long 103018', in NWi sec. 36, T. 31 N., R. 26 E., on upstream side of
bridge about 10 ft left of center of bridge on U. S. Highway 2, 1 mile downstream from Dodson
Dam, 2% miles west of Dodson, and at mile 276,

Gage-height record.—Observations from 1 to 12 times daily by measuring down from reference
point on handrail of bridge. Arbitrary datum of reference point is 30 ft.

Maxima.—Apr. 2-25, 1952: Stage observed, 24,30 ft 8:30 a.m, Apr. 9.

Remarks.—Stage observations furnished by Corps of Engineers.

Gage height, in feet, at indicated time, 1952

Gage Gage Gage Gage Gage
Hour height Hour height Hour height Hour _height Hour height
Apr. 2 8:30 19.,50] 2:30 22.00 Apr, 12 Apr, 19
2:05p 17.0 1 19,48| 4:30 22,04| 8:55a 23,46| 7:50 . 22,00
3:38 17.00{ 2:30 19.22| 6:15 22,08]11:05a 23,38| 8:50 22.00
5:15 17.25| 3:55 19.42] 7:15 22,08 Apr., 13 [12:20 22,04
Apr. 3 10:30 19,40} 8:25 22,00| 9:05a 22.68) 1:35 22,05
11:55 17.90}12 19.35] 2 22.06/11:30a 22.67 Apr. 20
1:45 19,45 Apr. 5 Apr, 8 Apr, 14 | 7:50a 22,08
8 17.40] 2:15 19,40| 8 23.63|11:35 22,14 Apr. 21
9 17.60} 4 19,44) 2 23,52]12:50 22,12 8:05a 21.71
10 17,70} 8:30 19,21 3 23.80 Apr, 15 Apr. 22
11 17.90(11:30 19.29111:35 24,03| 8:05a 21,94{10:15 21.18
12 18.00| 2:30 19,37 Apr. 9 Apr, 16 | 2:10 21.04f
Apr. 4 4:05 19.50{ 8:30 24.,30| 7:40a 21,96 Apr. 23
1 18,20 Apr, 6 2:45 23.98| 8:45a 21,96{ 8:10a 20,71
2 18,20] 8:50 21.05} 8:50 24.16 Apr. 17 Apr, 24
3 18.50( 9:40 21,08 Apr. 10 | 7:55a 21.84| 8 20,07
4 18,55{ 1:30 21.08| 7:25 24.28 Apr. 18 | 1 19.88
5 18.60 Apr. 7 |1l1:25 24,29 8 21,75 Apr, 25
6 18,65(12:30 21.83[12:15 24.26|12:40 21.79| 8:15a 19,05
. 3 24,27] 2 21.79

Milk River at Wagner, Mont.

Location.—Lat 48°22', long 108°05', in NW§ sec. 15, T. 30 N., R. 28 E., on upstream side of
county highway bridge near left bank, half a mile southwest of Wagner, and at mile 256.

Gage-height record.—Observations from one to five times daily by measuring down from reference
point on handrail of bridge. Arbitrary datum of reference point is 30 ft.

Maxima.—Apr. 2-25, 1952: Stage observed, 24.16 ft (time unknown) Apr. 11.

Remarks —~—Stage observations furnished by Corps of Engineers.

Gage height, in feet, at indicated time, 1952

Gage Gage Gage Gage

Hour height Hour height Hour height Hour height Hour
Apr. 2 2:40 23.00(10:45 24.05 Apr. 16

1:40p 19,75 Apr, 8 11:55 24,10} 7:15a 23,14| 7:45a
Apr. 4 6:50 23.42( 3:45 24,12 Apr. 17

11:50 20.69| 1:05 23,42 Apr, 11 T:35a .13]10

4:35 20,70 3:20 23.46| - 24,16 Apr, 18 | 2:35
Apr. S Apr. 9 Apr. 12 7:40 23.04

12:20p| 21,13| 9:40 23,88| 8:35a)| 23.88|12:20 23,04 7:55

1:50 21,07] 1 23.83(11: 408, 23.85 Apr, 19 | 1:25
Apr. 6 3:50 23.87 Apr. 13 [ 7:30a 23.00

8:25a 22.12| 8:15 23,90 8:453 23,65(11:158 23,00 7:35

12:50 22,17 Apr, 10 Apr, 14 Apr. 20 | 1:45
Apr., 7 7 24,00(11:10a3, 23,42 7:35 23,10

8 22.92| 7:55 24.02 Apr. 15 (12:50 23,10| 7:55a

12:50 22,98| 7:45a 23.25
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Milk River at Malta, Mont.

Location.—Lat 48°22', long 107°53', in NE} sec. 18, T. 30 N., R.30 E., on upstream side of
bridge on U. S. Highway 2 at Malta, about half a mile upstream from site of former gaging sta-
tion, and at mile 234. Elevation of reference point is 2, 254, 28 ft above mean sea level, datum
of 1929,

Drainage area.—12, 457 sq mi (determined by Corps of Engineers) .

Gage-height record.—~Graph based on stage observations made two or more times daily Apr. 1-24.
Stage determined by measuring to water surface from reference paint (arbitrary datum, 30.00 ft)
on handrail of bridge.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 21, 000
cfs; affected by ice Apr. 1-4. Shifting-control method used Apr. 13-24.

Maxima.—April 1952: Discharge, 24,000 cfs 6 p. m. Apr. 11 (stage, 22,26 ft).

1902-22: Discharge observed, 11, 500 cfs Mar. 27, 1918 (gage height, 20.17 ft, site and
datum then in use).

Remarks.—Stage observations furnished by Corps of Engineers. Some regulation by Fresno Reser-
voir (see p. 101) and Cypress Lake Reservoir (see p. 124).

Mean discharge, in cubic feet per second, 1952
Day| March April May |[Day] March | April May HDay March April May
1 - 11 21,700 21 12,300
2 - 12 21,200 22 11,900
3 - 13 18,000 23 11,000
4 - 14 16,100 24 10,000
5 8,110 15 14,400 25 -
6 7,870 16 13,300 26 -
7 8,230 17 12,800 27 -
8 10,000 18 12,400 28 -
9 13,900 19 12,100 29 -
10 17,600 20 12,200 20 -
1
Monthly mean discharge, in cubic feet per second....... sassassenen -
Runoff, in acre-feet e =
Runoff, in inches........... .o -

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Hour }ngg:t Discharge [Hour| hSiag%:: Discharge |Hour| t?e ais;t Discharge [Hour h(:Zgg:t Discharge
April 2 N [15.90 7,810 April 11 April 17
6 116.22 6 115.88 7,790 6 |22.10 21,100} N |19.82 iz,700
N j16.18 i2 |15.98 7,880| -N | 22.02 20,100 12 |19.76 12,600
6 116.18 April 7 6 |22.26 24,000 April 18
12 |16.85 6 {16.12 8,020 12 | 22.23 23,400| N {19.64 12,400
April 3 N |16.28 8,180 April 12 12 [19.56 12,200
6 |17.16 6 |16.48 8,380 6 }22.18 22,500 April 19
N |17.10 1z |16.88 8,800| N [22,10 21,100| N [19.46 12,100
6 |17.00 April 8 6 | 22.00 19,800 | 12 |19.48 12,100
11 j16.60 6 |17.36 9,370| 12 | 21,90 19,000 April 20
12 |17.00 N |17.76 9,800 April 13 N |19.50 12,100
April 4 6 |18.28 10,600| N |21.70 18,000 | 12 |19.58 12,300
6 117.34 12 |18.88 11,600 12 | 21.42 17,000 April 21
N ji16.72 April 9 April 14 N |19.62 12,300
6 |16.58 6 [19.66 13,000| N |21,12 16,100 12 |18.52 iz,200
12 [16.50 8,400} N 120.10 13,800 12 | 20.84 15,300 April 22
April 5 6 | 20.54 15,000 April 15 N |19.38 11,900
6 116.40 8,300 12 | 20.96 16,000 N |20.56 14,400 12 |19.12 11,500
N |16.22 8,120 April 10 12 j20.32 13,700 April 23
6 |16.00 7,900 6 {2l.22 16,700 April 16 N |18.84 11,000
12 [15.96 7,860 N {21.48 17,400f N 20,12 13,300 | 12 |18.,52 10,500
April 6 6 ]21.80 18,500 12 [18,96 13,000 April 24
6 116.10 8,000} 12 | 22,00 19,800 N f18.18 10,000
12 [17.84 9,550
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Nelson Reservoir near Saco, Mont,

Location~Lat 48°32', long 107°32', in sec. 14, T. 32 N., R. 32 E., about 10 miles northwest of
Saco. Datum of gage is at mean sea level (levels by Bureau of Reclamation),
Maxima.—March-May 1952: Contents, 40, 280 acre-ft Apr. 30 (elevation, 2, 216.50 ft).
1940 to February 1952: Contents, 52, 240 acre-ft June 12, 16, 20, 23, 1940 (elevation, 2,219, 6 ft).
Remarks ~Reservoir is formed by earth-fill dam completed in 1922 for irrigation; water diverted
from Milk River by Dodson South Canal at a point about 6 miles west of Dodson. Capacity,
66, 800 acre-ft between elevations 2, 200 (gate sills) and 2, 223 ft. Reservoir not operated to
maximum capacity. Month-end records of contents furnished by Bureau of Reclamation.,

Contents in acre-feet, 1952

Date Contents
Feb. 29 38,460
Mar, 31 37,020
Apr. 30 40,280
May 31 38,460
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Whitewater Creek near international boundary
(International gaging station)

Location—~Lat 48°57, long 107°51", in NWj sec. 24, T. 37 N., R. 29 E., on left bank 500 ft down-
stream from North Fork, 3} miles south of international boundary, 11 miles north of Loring, Mont.,
and 14 miles south of Orkney, Saskatchewan.

Drainage area.—300 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except for periods Apr. 16, 19, 20, 24, 25, May 2,
14, when there was no recorder record.

Discharge record.~Stage-discharge relation defined by current-meter measurements below 2, 100 cfs
and extended to peak stage on basis of conveyance computations; affected by ice Apr. 1-5. No flow
Mar. 1-31.

Maxima.—March-May 1952: Discharge, 3,500 cfs 2 a.m. Apr. 14 (gage height, 6.15 ft).

1927 to February 1952: Discharge, 2,070 cfs Mar. 25, 1943 (gage height, 6.62 ft, backwater
from ice), from rating curve extended above 1, 200 cfs.

Remarks.—This is one of the international gaging stations maintained jointly by the United States and
Canada.

Mean discharge, in cubic feet per second, 1952

Day| March | April May | Day| March | April May “Day March April May
1 30 13.3) 11 1,220 1.5( 21 154 0.5
2 170 12.2( 12 1,720 1.24 22 105 o4
3 200 11.0f 13 2,220 1.0]f 23 1186 .3
4 220 10,0 14 2,550 1.0Q 24 94 .3
5 400 6.2 15 2,200 1.1425 72 .2
6 911 5.6 16 1,580 1.0§ 26 50 .2
7 1,370 4.8 17 966 .84 27 37.8 o1
8 921 3.8 18 488 L7) 28 28.2 .1
9 979 3.0f 19 379 .6 29 22.4 .2
10 942 2.0f 20 268 .6 30 17.2 .4
31 4
Monthly mean discharge, in cubic feet per second 0 681 2,73
Runoff, in acre-feet .. . 0| 40,520 168
Runoff, in inches... 0 2.53 0.01

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Hour h(ziagg:t Discharge |Hour! hgia%et Discharge |Hour l?eaigtelt Discharge |Hour| h(:iagghet Discharge
April 2 10| 4.05 656 April 11 1z 6.13 3,460
6 2.76 N| 4.16 723 2 4,71 1,130 April 14
N 2.77 6 4.65 1,080 4| 4.56 998} 2 6.15 3,500
2 2.77 12| 5.09 1,570 6| 4.47 929} 6 5.93 3,030
4 3.70 April 7 8| 4.44 908}) 9 5.73 2,630
6 3.63 6 5.10 1,580 10 4,61 1,040| N 5.42 2,060
7 3.59 N| 4.93 1,370 N | 4.67 1,090) 1 5.33 1,920
12 3.61 6 4,82 1,240 2 4.61 1,040( 2 5.29 1,860
April 3 12| 4.54 982 6} 4,98 1,430] 6 5.39 2,010
6 3.70 April 8 12 5.34 1,930]|12 5.73 2,630
N 3.62 6 4.28 800 April 12 April 15
6 3.34 9 4.17 729 1 5.36 1,970] 4a 6,02 3,220
12 3.27 N| 4,47 929 6 4.93 1,370} Sa | 5.99 3,160
April 4 6 4,50 950 8| 4.70 1,120 April 17
6 3.29 12| 4.74 1,160) 10 4,68 1,100}10 4,55 990
N 3.16 April 9 11| 4.78 1,180} N 4,49 943
6 3.09 6| 4.61 1,040} N| 4,73 1,150} 6 4.29 806
12 3.06 N| 4.51 958f 2| 4.91 1,340¢12 4.10 686
April 5 6 4.42 894 6 5.41 2,050 April 18
6 .08 12| 4.41 887 8| 5.64 2,460] S5a | 3.94 593
N 3.29 April 10 10| 5.72 2,610 April 20
S 4.50 6 4.30 813| 12 5.66 2,490112 2.97 188
6 4.17 N| 4.22 761 April 13 April 21
7 4.20 6 4.74 1,160 61 5.24 1,7801 6 2,90 170
12 4.18 736 9| 4.80 1,220 N[ 4.96 1,400| N 2.82 150
April 6 12| 4.65 1,080 6| 5.71 2,590] 6 2.76 136
6 4.16 723 10| s.12 3,430{12 2,73 130
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Milk River near Saco, Mont.

Location, -Lat 48°33', long 107°22', in SWiSWisec. 7, T. 32 N., R. 34 E., on downstream side
of county highway bridge near right bank, 3 miles downstream from Whitewater Creek, 5.9 miles
north of Saco, and at mile 167.

Gage-height record.—Observations from one to four times daily by measuring down from reference
point on handrail of bridge. Arbitrary datum of reference point is 30 ft.

Maxima,. -Apr, 2-25, 1952: Stage observed, 20,96 ft 4:20 p. m., Apr. 15.

Remarks. —Stage observations furnished by Corps of Engineers.

Gage height, in feet, at indicated time, 1952

Gage age Gage Gage Gage

Hour | height Hour | height Hour | height Hour | height Hour | height
Apr, 2 10:05 18,34 Apr, 11 Apr. 16 Apr. 20
8:35p 14.10f 1:40 18.67| 6:45 17.63| 6:30 20,50] 6:50 17.02
8:55 14.,10| 4:40 18.79]12:45 17.92| 4:45 20,5111 17.00
Apr. 3 Apr. 8 Apr, 12 Apr. 17 | 5 16.87
6:50 14.60( 6:45 18.921 7 18.73| 6:50 19,74 Apr., 21
1:40 14.84{10:15 18.95{ 1:40 19.16(10:30 19,59 7 16.61
Apr, 4 1:45 19.08} 5:30 18,934 2:10 19.43] 3:40 16.50
7:35 16.25] 4:15 19,08 Apr, 13 5:10 19.30 Apr, 22
4:40 17.56 Apr. 9 7:25 20.00 Apr. 18 | 6:50 16.39
7:30 17.75| 6:50 18.80| 4:15 20,19] 6:50 18,60 4:30 16.46
Apr, 5 9:55 18.65(10:10 20.33| N 18.45 Apr, 23
7:15 20.06| 2:50 18,56 Apr. 14 3:20 18,35| 7:10a 16,52
9:35 19.81] 5:44 18,44 8:50 20,79 5:35 18.35(11:45a 16.52
3:45 19.71 Apr. 10 4:30 20,78 Apr, 19 Apr., 24
Apr, & 6:40 17.94 Apr. 15 6350 17.85( 6:50 16.13
7:05a o 1:30 17.70) 7:08 20.92] 1 17.831 1 15,99
Apr, 7 4:15 17.65| 4:20 20,96 4:15 17.53] 3 15.95
7:05 18.17 Apr, 25
7:10a 15,39

Belanger Creek diversion canal near Vidora, Saskatchewan
(International gaging station)

Location.—Lat 49°30', long 109°22', in SW sec. 30, T. 6, R. 25 W., 3d meridian, on left bank
1, 000 ft downstream from diversion weir, and 12 miles north of Vidora.

Gage-height record.—From water-stage recorder Apr. 2-8, 10-14, and Apr. 17 to May 31. Gage-
height graph partly estimated Apr. 9, 15, 16 from fragmentary recorder record and reports
from canal operators.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for period of ice effect or no gage-height record Mar. 1 to Apr. 11 based on two current-meter
measurements and four observations of no flow by engineer. Shifting-control method used
Apr. 12-26. No flow Mar. 1 to Apr. 2, Apr. 21 to May 31,

Remarks —This is one of the international gaging stations maintained jointly by the United States
and Canada.

Mean discharge, in cubic feet per second, 1952

Day| March April May |[iDay| March | April May [[Day| March April May

1 o] i1 192 21 o]

2 o] 12 253 22 0]

3 20 13 331 23 0

4 16 14 370 24 o]

5 17 15 112 25 o]

6 24 16 33 26 Q

7 23 17 13 27 0

8 40 18 5.2 28 o]

9 124 19 2.2 29 o]
10 155 20 .5 30 [}

31

Monthly mean discharge, in cubic feet per second... . o] 57.7 0
Runoff, in acre-feet ........ e PR . ol 3,430 0
Runoff, in inches..... b e s eaei e un e saaeas st esesesesestneans [o] - o]
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Cypress Lake Reservoir near Vidora, Saskatchewan
(International gaging station)

Location.—West dam, lat 49028‘, long 109034', in NW% sec. 15, T. 6, R. 27 W., 3d meridian, and
east dam, lat 49°29', long.- 109°23', in SEj sec. 23, T. 6, R. 26 W., 3d meridian, 11 miles
north of Vidora. Water diverted on the west from Battle Creek 12 miles northeast of Vidora and
on the east from Belanger Creek 12 miles northwest of Consul.

Gage-height record.—Graph drawn on basis of 13 scattered staff-gage readings made in March and
April, and 4 readings made thereafter.

Maxima.—March-May 1952: Contents, 113,600 acre-ft Apr. L8 (elevation, 3,169.06 ft).

1939 to February 1952: Contents, 80, 760 acre-ft July 4, 1951 (elevation, 3,163.35 ft).

Remarks.—Reservoir formed by two earth-fill dams completed in 1938 for irrigation with usable
capacity of 79, 750 acre-ft. This is one of the international gaging stations maintained jointly by
the United States and Canada.

Elevation, in feet, and contents, in acre-feet, 1952

[Add 3, 160 feet to obtain elevation above mean sea level]

Day March April May
Elevation Contents Elevation Contents Elevation Contents
1 3.10 79,350 3.32 80,590 8,48 110,200
2 3.10 79,350 3,42 81,150 8.48 110,200
3 3.10 79,350 3.51 81,660 8.48 110,200
4 3.11 79,410 3.60 82,160 8.47 110,100
5 3.11 79,410 3,70 82,730 8.46 110,100
6 3.11 79,410 3,81 83,350 8.45 110,000
7 3.11 79,410 3,91 83,910 8.44 109,900
8 3.11 79,410 4,00 84,420 8.44 109,900
9 3.11 79,410 4,13 85,150 8.45 110,000
10 3.12 79,470 4,38 86,570 8,45 110,000
11 3.12 79,470 4.75 88,680 8.44 109,900
12 3.12 79,470 5.21 91,310 8,42 109,800
13 3,12 79,470 5.82 94,800 8.40 109,700
14 3.12 79,470 6.51 98,760 8,40 109,700
15 3,12 79,470 7.72 105,800 8.39 109,800
16 3.12 79,470 8,85 112,300 8.38 109,600
17 3,13 79,520 9.05 113,500 8.37 109,500
18 3.13 79,520 9.06 113,600 8.35 109,400
19 3.14 79,580 9.05 113,500 8,34 109,400
20 3.14 79,580 9.04 113,500 8.32 109,200
21 3.15 79,630 9,03 113,400 8.30 109,100
22 3.15 79,630 8,95 112,900 8.29 109,100
23 3.15 79,830 8.88 112,500 8.27 108,900
24 3.16 79,690 8.80 112,000 8.24 108,800
25 3.16 79,690 8,72 111,600 8.21 108,600
26 3.16 79,690 8.62 111,000 8.20 108,500
27 3.16 79,690 8.54 110,500 8.18 108,400
28 3.186 79,690 8,50 110,300 8.15 108,200
29 3.17 79,750 8.49 110,200 8,12 108,100
30 3.18 79,800 8.48 110,200 8.10 108,000
31 3.23 80,080 8.09 107,900
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Cypress Lake east outflow canal near Vidora, Saskatchewan
(International gaging station)

Location.—Lat 49°29', long 109°21', in sec. 19, T. 6, R. 25 W., 3d meridian, on right bank 500
ft upstream from confluence with Belanger Creek and 11 miles north of Vidora.

Gage-height record.—Water-stage recorder graph. Gage-height graph estimated on basis of high-
water mark Apr. 14-16.

Discharge record.~Stage-discharge relation defined by current-meter measurements below 150 cfs;
affected by ice Apr. 11-25, Canal closed until Apr. 11, Shifting-control method used May 12-31.

Remarks.—This is one of the international gaging stations maintained jointly by the United’States
and Canada.

Mean discharge, in cubic feet per second, 1952

Day| March April May {Day| March | April May |[[Day| March April May
1 0 36.8] 11 3 13.4( 21 178 24,3
2 0 30.44 12 25 18.2 22 176 22.9
3 o] 22.7( 13 58 19.74 23 180 21.6
4 0 20.6 14 131 21.94 24 171 20.6
5 0 23,5 15 186 26.7 )1 25 167 18.9
6 0 25,4 16 166 24,0 26 158 138.0
7 0 26.20 17 176 18.51{ 27 139 18.5
8 0 21.10 18 188 17.21{ 28 63 18.5
9 0 18,19 18 202 16.2 | 2¢ 47.3 18.5
10 0 15.8§ 20 201 18.81 30 42.8 18.5
31 18.5
Monthly mean discharge, in cubic feet per second [o] 89,1 21.2
Runoff, in acre-feet veee . o} 5,300 1,300

Runoff, in inches 0 - -
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Frenchman River above East End Reservoir near Ravenscrag, Saskatchewan
(International gaging station)

Location.—Lat 49°29', long 109°00', in NW} sec. 23, T. 6, R. 23 W., 3d meridian, on right bank
2 miles downstream from North Fork, 4 miles east of Ravenscrag, 6 miles upstream from East
End Reservoir, and 8 miles west of East End.

Drainage area.—598 sq mi.

Gage-height record.—Once- or twice-daily staff gage readings Mar. 8 to Apr. 2 and May 9-31,
stakes set daily at water surface Apr. 16-19, and water-stage recorder graph Apr. 3-15.

Discharge Yecord —Stage-discharge relation defined by current-meter measurements below 3, 200
cfs and extended on basis of slope-area determination at peak stage; affected by ice Mar. 8 to
Apr. 13. Discharge for periods of no gage-height record Mar. 1-7, Apr. 20 to May 8 estimated
on basis of records for station below East End Reservoir. Shifting-control method used May 20-31.

Maxima.~March-May 1952: Discharge, 12,600 cfs 5 a. m. Apr. 16 (gage height, 12,25 ft, from
floodmarks) .

1912-17, 1937 to February 1952; Discharge, 4,040 cfs Apr. 22, 1917 (gage height, 8.74 ft,
site and datum then in use).

Remarks .—Many diversions for irrigation above station. Natural flow of stream affected by diver-
sion in Belanger Creek diversion canal near Vidora, Sask. (see p. 123), and return in Cypress
Lake east outflow canal near Vidora, Sask. (see p. 125). This is one of the internationai gaging
stations maintained jointly by the United States and Canada.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Dayl March | April May “Day March April May
1 16 50 160§ 11 23 472 94{ 21 19 700 80
2 16 46 140f 12 24 903 8zy 22 10 540 88
3 16 40 140 13 24| 1,870 914 23 22 480 88
4 16 75 160} 14 26 4,590 91y 24 21 420 85
5 16 167 160 15 16} 9,510 110§l 25 18 380 80
6 16 352 180ff 16 18 9,270 132} 26 13 380 74
7 16 426 160) 17 151 4,240 116§ 27 25 380 74
8 16 276 140f 18 29y 2,430 97} 28 26 280 74
9 21 231 119 19 11} 1,800 94 29 35 220 71
10 17 257 100f 20 251 1,200 85] 30 46 180 71
31 56 71
Monthly mean dlscharge, in cubic feet per second...... 21.7 1,408 107
Runoff, in acre-feet ... et saareaan . . 1,340| 83,630 6,560
Runoff, in inches. 0.04 2.62 0.21

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(:?g& Discharge |Hour| hs‘fi‘: Discharge |Hour k?eaiggt Discharge |Hour| hg?gg:t Discharge
April & April 11 April 14 12 | 8.90 6,090

4| 5.53 8p| 5.49 4| 7.54 3,870 April 17
8 | 5.55 12 | 5.45 8| 7.53 3,860 4| 8.45 5,300
N | 5.50 April 12 N | 7.52 3,840 8 | 8.03 4,620
4| 5.54 4| 5.42 41 7.96 4,510 N | 7.87 4,060
8| 5.76 8 | 5.40 8] 8.94 6,160 4| 7.40 3,660
11 | 5.84 19:30] 6.64 12 | 9.43 7.060] 81} 7.13 3,280
12 | 6.36 10 | 5.50 April 15 12 | 6.93 3,010

April 7 N | 5.42 4 110.22 8,560 April 18
4| 6.32 4| 5.68 8 {11.00 10,100 | 4 | 6.74 2,760
8| 6.26 8} 5.90 N |10.70 9,500| 8 | 6.58 2,560
N | 6.12 10 | 6.10 2 |10.65 9,400 | N | 6.44 2,390
4| 5.95 12 | 6.05 4 [10.87 9,840 | 4 | 6.31 2,240
8| 5.87 April 13 8 |11.12 10,300 8 | &.18 2,100
12 | 5.81 4 | 8.22 12 }111.30 10,700 112 | 6.09 2,000

April 8 8| 6,11 April 16 April 19
4| 5,72 N | 6.09 4 112.07 12,200 | 4 | 6.00 1,920
8 | 5.66 3] 6.15 5 [12.25 12,600} 8 | 5.92 1,840
N | 5.35 4 | 6.50 8 111.25 10,600 | N | 5.86 1,780
4 | 5.25 5 6.33 N }10,48 9,080} 4 | 5.80 1,730
8 | 5.22 8| 6.82 4 | 9.92 7,990} 8 | 5.76 1,690
12 | 5.20 12 | 7.30 3,520 8| 9.38 6,960 |12 | 5.70 1,640
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East End Reservoir near East End, Saskatchewan
(International gaging station)

Location.~—Lat 49030‘, long 108051’, in NE} sec. 26, T. 6, R. 22 W., 3d meridian, on Frenchman
River, 2 miles west of East End.

Drainage area.—645 sq mi, approximately.

Gage-height record.—Graph based on staff-gage readings made intermittently to Mar. 30 and one or
more times daily thereafter. No record after Apr. 15 when concrete structure was overtopped.
Dam was washed out on Apr. 16,

Maxima.—March-May 1952: Contents observed, about 3,900 acre-ft 12:30 p.m. Apr. 15 (elevation,
about 3,015.0 ft).

1937 to February 1952: Conteuts observed, 2,500 acre-ft (revised) May 24, 1948 (elevation,
3,012.15 ft).

Remarks.—Reservoir is formed by earth-fill dam completed in 1939 for irrigation with a capacity
of 1,460 acre-ft. Elevations furnished by Prairie Farms Rehabilitation Administration, Canada.
This is one of the international gaging stations maintained jointly by the United States and Canada.

Elevation, in feet, and countents, in acre-feet, at 12 p. m. of indicated day, 1952

[Add 3, 000 feet to obtain elevation above mean sea level]

b March April b March April
a, a;
[ Elevation Contents | Elevation | Contents Y Elevation | Contents | Elevation | Contents
1 3.20 506 3.49 536 § 16 3.18 504 6.20 883
2 3.20 506 3.50 536 f 17 3.17 504 3.70 555
3 3.20 506 3.52 538 {| 18 3.17 504 2.40 426
4 3.20 506 3.83 569 f| 19 3.17 504 1.55 359
5 3.20 506 4.22 615 || 20 3.17 504 .90 307
6 3.20 506 5.30 752 || 21 3.17 504 .30 266
7 3.20 506 4.69 670 {| 22 3,17 504 [¢]
8 3.20 506 4.48 647 § 23 3.17 504 0
9 3.20 506 4,33 629 || 24 3.17 504 0
10 3.19 504 4,22 615 || 25 3.17 504 0
11 3.19 504 4.65 666 [ 26 3.17 504 [}
12 3.18 504 5.64 799 | 27 3.17 504 0
13 3.18 504 6.51 932 || 28 3.19 504 0
14 3.18 504 9.60 1,600 j 29 3.26 512 o]
15 3.18 504 11.40 2,200 f 30 3.37 524 o]
31 3.47 532




128 FLOODS OF 1952 IN MISSOURI RIVER BASIN

Frenchman River below East End Reservoir, near East End, Saskatchewan
(International gaging station)

Location.—Lat 49°31', long 108°50', in SE} sec. 36, T. 6, R. 22 W., 3d meridian, on left bank
three-quarters of a mile west of East End, 1 mile downstream from East End Reservoir, and
100 miles upstream from international boundary.

Drainage area.—648 sq mi.

Gage-height record.—From staff-gage readings Mar. 29 to Apr. 4, Apr. 14 to May 31, and from
water-stage recorder graph Apr, 5-13.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for period of ice effect Mar. 1 to Apr. 12 and for period of no gage-height record Mar. 1-28
estimated on basis of 13 current-meter measurements.

Maxima.—March-May 1952: Discharge, 11, 500 cfs about 7 a. m. Apr. 16 {(gage height, 19.10 ft,
from high-water mark in gage house).

1909-31, 1935-37, 1939 to February 1952: Discharge, 3,700 cfs (revised) Mar. 30, 1943
{gage height, 15.40 ft, from floodmark).

Remarks —Many diversions for irrigation above station. Some regulation by Cypress Lake Reser-
voir (see p. 124) and East End Reservoir (see p. 127), This is one of the international gaging
stations maintained jointly by the United States and Canada.

Mean discharge, in cubic feet per second, 1952
Day| March | April May [[Day| March | April May [Day| March April May
1 22 98 180§ 11 24 517 101 21 23] 1,230 80
2 22 104 1634 12 24 938 89 22 22 702 89
3 22 66 1438 13 24 1,870 99 23 22 544 83
4 22 129 1414 14 23 3,080 93¢ 24 22 471 80
5 22 296 160f 15 23| 6,150 871 25 22 417 76
6 2z 502 1614 16 23 9,610 134 26 24 387 73
7 22 863 189§ 17 23 5,300 125§ 27 27 384 T2
8 23 539 162§ 18 23| 3,450 96 {f 28 29 370 72
9 23 398 146 19 23| 2,550 871 29 31 274 76
10 24 381 120§ 20 23 1,830 85| 30 34 213 74
31 68 5
Monthly mean discharge, in cubic feet per second.................. 25.2 1,451 110
Runoff, in acre-feet .. 1,550 86,330 86,770
Runoff, in inches..... et ea e 0.04 2.50 Q.20
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hc:?gglft Discharge [Hour heiLt Discharge [Hour l?eigﬁtl Discharge {Hour height] Discharge
April 4 4| 5.07 8 |13.99 2,980 | 12 [14.02 2,990
8p| 3.93 8| 5.36 N |14.37 3,150 April 19
12 4.14 10 5.44 4 | 14,62 3,270 4 |13.66 2,840
April 5 12 | 5.40 8 | 14,93 3,430 ) 8 {13.27 2,690
4 4.19 April 10 12 [15.39 3,690 N |12.88 2,540
8 4,12 4 5.14 April 15 4 112.44 2,400
N | 3.97 8| 4,78 4 115.90 4,000{ 8 |12.03 2,260
4 4.48 N 4.33 8 |16.40 4,420 | 12 |11,865 2,140
8 | 4.82 41 4.64 N |16.90 5,480 April 20
12 5.25 8 5.28 4 17,43 6,860 4 111,33 2,040
April 6 10 | 5.33 8 |18.20 8,940 | 8 [11,06 1,960
4 | 5.45 12 | 5.28 9 118.90 10,900 | N ]10.82 1,890
8 [ 5.58 April 11 10 {18.50 9,760 1 4 |10.60 1,820
10 | 5.35 4] 5.14 11 18,35 9,340 8 |10,28 1,740
N 5.54 8 5.03 iz |18.38 9,430 | 12 9.85 1,620
4 | 6.50 10 | 4.89 April 16 April 21
8 7.47 N 5.02 4 118,80 10,600 4 9.28 1,470
iz | 8.60 41 5.39 7 §119.10 11,500| 8 | 8.73 1,340
April 7 81 5,93 9 |18,92 11,000 | N | 8.20 1,220
4 | 9.50 12 | 6.38 N |18.60 10,000 4 | 7.83 1,100
7 9.88 April 12 4 (18.22 8,990 8 7.02 974
8 | 9.79 41 6.82 8 j17.92 8,180} 12 | 6.49 876
N | 9.82 8| 6.94 12 [17.62 7,370 April 22
4 9.23 N 6.84 April 17 4 6.04 795
8 | 8.81 4| 7.28 4 117.33 6,590 | 8 | 5.70 734
12 | 8.25 8 | 8.66 8 117.03 5,810 N | 5.43 685
April 8 12 | 8.85 1,370 N |16.73 5,060 4 | 5.22 648
4 | 7.53 April 13 4 116.44 4,480 | 8 | 5.05 617
8 7.04 4 9.02 1,410 8 116,15 4,180 | 12 4,92 594
N | 6.52 8 | 9.40 1,500 12 [15.85 3,970 April 23
4 6.33 N 9.93 1,640 April 18 4 4,81 574
8 | 6.07 4 |10.23 1,720 4 {15.55 3,780 8 | 4.70 554
12 5.82 8 {10,986 1,930 8 |15.24 3,600 N 4.62 540
April 9 12 |12.11 2,290 | N |14.93 3,430 4 | 4.55 528
4 5.58 April 14 4 |14.64 3,280 8 4.48 516
8 | 5.24 4 [13.15 2,640 | 8 [{14.33 3,130 | 12 | 4.41 504
N 4.87
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Val Marie West Reservoir near Val Marie, Saskatchewan
(International gaging station)

Location.—~Lat 49°22’, long 107°54', in SEj sec. 12, T. 5, R. 15 W., 3d meridian, on Frenchman
River 12 miles northwest of Val Marie.

Gage-height record.~Graph based on gage readings made two or three times weekly except during
period of rapid change in storage Apr. 12-20 when gage was read one or more times daily.

Maxima.—March-May 1952: Contents observed, 4,340 acre-ft 8:30 p. m. Apr. 18 (elevation,
2,676.50 ft) .

1940 to February 1952: Contents observed, 2,810 acre-ft (revised) Mar. 26, 1941 (elevation,
2,673.30 ft) .

Remarks.—Reservoir is formed by earth-fill dam completed in 1939 for irrigation with usable ca-
pacity of 2,130 acre-ft. Elevations furnished by Prairie Farms Rehabilitation Administration,
Canada. This is one of the international gaging stations maintained jointly by the United States
and Canada,

Elevation, in feet, and contents, in acre-feet, 1952

{Add 2, 600 feet to obtain elevation above mean sea level]

ba March April May
J Elevation Contents Elevation Contents Elevation Contents
1 = - 68.93 1,180 69.27 1,290
2 - - 69.00 1,200 68.78 1,130
3 - - 69,04 1,220 68.55 1,050
4 68.1 922 69.10 1,240 68.50 1,040
5 - - 69.20 1,270 68.50 1,040
6 - - 69.57 1,390 68.50 1,040
7 - - 70.02 1,560 70.20 1,620
8 - - 70.51 1,730 72.00 2,270
9 - - 71.03 1,910 72.05 2,280
10 - - 71.80 2,190 72.58 2,500
11 - - 73.10 2,720 72.62 2,520
12 - - 73.40 2,860 72.72 2,560
13 - - 73.45 2,880 72.86 2,620
14 - - 74.65 3,440 72.90 2,630
15 - - 74.80 3,510 72.84 2,610
16 - - 74.40 3,320 72.80 2,590
17 - - 73.78 3,030 70.50 1,730
18 - - 76.48 4,330 71.00 1,200
19 - - 75.00 3,610 72.42 2,430
20 - - 73.98 3,120 72.78 2,580
21 - - 73.20 2,760 72.74 2,560
22 - 72.53 2,480 72.70 2,550
23 - - 71.47 2,070 72.70 2,550
24 - - 70.50 1,730 72.70 2,550
25 - - 69.65 1,420 72.70 2,550
26 - - 68.94 1,180 72.68 2,540
27 - - 71,60 2,120 72,60 2,510
28 - - 71.70 2,150 72.38 2,420
29 - - 70.80 1,830 72.12 2,310
30 - - 69.90 1,510 71.90 2,230
31 68,87 1,160 71.90 2,230
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Val Marie Reservoir near Val Marie, Saskatchewan

(International gaging station)

Location.—Lat 49°18', long 107°48', in NEj sec. 15, T. 4, R. 14 W., 3d meridian, on Frenchman
River 5} miles northwest of Val Marie.
Gage-height record, -Graph based on once-daily stafi-gage readings except only two readings made

Mar. 1-27.

Maxima. -March-May 1952: Contents, 16,220 acre-ft 5 p.m. Apr. 19 (elevation, 2,638.80 ft).
1937 to February 1952: Contents observed, 11, 490 acre-ft (revised), May 23, 24, 1951

(elevation, 2,635.80 ft).

Remarks. —Reservoir is formed by earth-fill dam completed in 1938 for irrigation with a usable

capacity of 8,430 acre-ft.

Elevations furnished by Prairie Farms Rehabilitation Administration,

Canada. This is one of the international gaging stations maintained jointly by the United States

and Canada.
Elevation, in feet, and contents, in acre-feet, 1952
[Add 2, 600 feet to obtain elevation above mean sea level]

Day March April May

i Elevation Contents Elevation Contents Elevation Contents

1 28.50 3,880 28.81 4,070 28.20 3,690

2 28.50 3,880 29,29 4,400 28.16 3,670

3 28.50 3,880 29.75 4,740 28.00 3,580

4 28.50 3,880 29.83 4,810 27.86 3,500

5 28.50 3,880 29.94 4,900 27.94 3,540

6 28,50 3,880 30.58 5,420 28.10 3,640

7 28.50 3,880 31.79 6,540 28.14 3,660

8 28,50 3,880 33.17 8,030 28,35 3,780

9 28.50 3,880 34.52 9,710 28.41 3,820
10 28.50 3,880 35.29 10,760 29.00 4,200
11 28.50 3,880 35.51 11,070 29.68 4,690
12 28.50 3,880 35.53 11,100 30.00 4,940
13 28,50 3,880 35,61 11,220 30.52 5,380
14 28.50 3,880 35.78 11,460 30.82 5,640
15 28.50 3,880 36.52 12,570 31.09 5,880
16 28.50 3,880 36.49 12,520 31.97 6,720
17 28.50 3,880 35,93 11,680 32.31 7,070
18 28.50 3,880 37.07 13,410 32,17 6,930
19 28.50 3,880 38.58 15,850 32,38 7,150
20 28.50 3,880 35.00 10,360 32.64 7,430
21 28.50 3,880 33.31 8,200 32.82 7,630
22 28.50 3,880 32.48 7,260 33,03 7,870
23 28.50 3,880 31l.82 6,570 33.20 8,070
24 28.50 3,880 30.22 5,120 33.36 8,260
25 28.50 3,880 29.08 4,260 33.48 8,400
26 28.50 3,880 28.58 3,930 33,56 8,500
27 28.52 3,890 28.31 3,760 33.63 8,580
28 28.65 3,970 28.30 3,750 33,83 8,830
29 28.74 4,030 28.08 3,620 34,00 9,040
30 28,79 4,060 27.89 3,520 34.17 9,250
31 28.80 4,070 34.44 9,600




MILK RIVER BASIN 131

Frenchman River at international boundary
(International gaging station)

Location.~Lat 49°00', long 107°18', near north edge of lot 3, sec. 6, T. 37 N., R. 34 E., Montana
meridian, on left bank 50 ft downstream from international boundary.

Drainage area.—2, 020 sq mi, approximately.

Gage-height record.—Water-stage recorder washed out by flood on Apr. 8. Once- or twice-weekly
readings Mar. 1-28; graph drawn on basis of once- or twice-daily readings or-on basis of eleva-
tions established from stakes Mar. 29 to May 10; and almost daily readings May 11-31.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 2, 300
cfs and extended to peak stage on basis of slope-area determination; affected by ice Mar. 1 to
Apr. 12,

Maxima.—March-May 1952: Discharge, 22,700 cfs 3 p.m. Apr. 15 (gage height, 19,90 ft, from
floodmarks) .

1917 to February 1952: Discharge, 5, 440 cfs Mar. 29, 1925 (gage height, 13.12 ft, site and
datum then in use).

Remarks.—Flow partly regulated by Cypress Lake, East End, Val Marie West, and Val Marie Res-
ervoirs (see R. 124, 127, 129, 130). This is one of the international gaging stations maintained
jointly by the United States and Canada.

Mean discharge, in cubic feet per second, 1952
Day| March | April May jiDay| March | April May [|[Day| March April May
1 19 325 825) 11 21} 2,740 69 21 18] 10,000 74
2 19 294 630 12 21} 3,410 60 22 20| 8,800 60
3 19 203 Sleg 13 20 5,740 58 23 201 7,390 46
4 19 206 530 14 20| 13,000 57 24 20| 6,490 32,7
5 18 295 485 15 20{ 19,200 60 25 20| 5,830 28.3
6 18 727 402 16 20| 15,400 63 26 20| 4,760 26.0
7 18| 1,160 3320 17 21} 12,300 48.4 | 27 20| 3,200 24
8 18} 1,750 2710 18 21} 9,680 48,4 28 20| 2,110 21.4
9 19| 2,050 204§ 19 21} 8,660 57 29 21| 1,640 22.9
10 20| 2,390 964 20 1s| 8,380 65 30 441 1,250 21.4
31 198 21.4
Monthly mean discharge, in cubic feet per second. .. ..veuinnnraens 26.3 5,313 170
Runoff, in acre-feet . 1,610(316,100} 10,420
Runoff, mmches...... 0.01 2,93} 0.097
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
jHour h(e;?é; Discharge |Hour) h‘e}iag_iiJ Discharge |Hour; tﬁ;g:t Discharge |Hour h(:?gglft I Discharge
March 29 N [12.60 2,050| 6 117.23 8,590 | N [10.15 1,630
N | 3.62 21| 6 [12.63 2,070) 12 |17.40 9,100 6 | 9.84 1,550
12 § 3.62 21|12 |12.70 2,100 April 21 12 | 9.54 1,470
March 30 April 12 6 117.60 9,700 April 30
N{ 3.8 32|12 o 3,990| N |17.,75 10,200| 6 | 9.18 1,380
12 | 4.37 ‘93 April 13 6 |17.85 10,500} N | 8,70 1,260
March 31 6 114,90 4,450 12 [17.,75 10,200 6 | 8.21 1,130
N | 4.95 212 N |15.45 5,170 April 22 12 | 7.64 991
12 | 5.27 2801 6 [16.40 6,700 6 }17.50 9,400 May 1
April 1 12 117,45 9,250 N j17.25 8,650} 6} 7.20 885
N | 5.53 332 April 14 6 |17.08 8,120 N | 6.85 804
12 | 5,70 357| 6 118.35 12,400 12 |16.95 7,880] 6 | 6.65 758
April 2 N |18.60 13,600 April 23 12 | 6.47 717
5.61 30L| 6 {18.67 14,000f 6 |16.85 7,620 May 2
12 | 5,42 218112 |18.75 14,400| N {16.75 7,400 6 | 6,28 673
April 3 April 15 6 |16,63 7,160} N | 6.10 629
N | 5.38 181} 6 ]19.00 15,800 12 | 16,50 6,900)] 6 ] 5.95 588
12 | 5.65 2321 N |19.80 21,800 April 24 12 | 5.80 544
April 4 3 19.90 22,700 6 |16.38 6,660 May 3
6| 5.75 2471 6 |19.85 22,2001 N |1l6.28 6,480 | 6 | 5.70 514
N | 5.62 189 | 12 {19.45 18,900 6 [16.17 6,290 N | 5.65 499
6 | 5.57 178 April 16 12 {16.10 6,170 | 6 | 5.70 514
12 | 5,58 189| 6 |19.10 16,400 April 25 1z | 5.75 529
April 5 N 118,87 15,000} 6 )16.02 6,030 May 4
6 | 5.63 212 | 6 [18.73 14,200} N |15.93 5,890 | N | 5.77 535
N | 5.74 256 | 12 |18.58 13,500 | 6 |15.77 5,640 )12 | 5.72 520
6 | 6,07 367 April 17 12 | 15,60 5,380 May 5
12 | 6.52 500 6 }18.45 12,800 April 26 N | 5.62 490
April 6 N ]18.35 12,400 | 6 |15.41 5,110 | 12 | 5.45 439
6 .10 628 6 ]18.20 11,800| N |15.18 4,800 May 6
N | 7.62 732112 |17.90 10,600} 6 }14.90 4,450 N | 5.32 400
6 | 8.09 828 April 18 12 | 14.50 3,990 |12 | 5.22 369
12 | 8.81 939 | 6 |17.70 10,000 April 27 May 7
April 7 N |17.55 9,550 | 6 |14,02 3,510 N | 5.10 332
6 { 2.09 1,050 6 {17.48 9,340 N (13,63 3,170 (12 | 4.98 2985
N | 9.53 1,150 | 12 {17.40 9,100| 6 |13.20 2,840 May 8
6] 9.94 1,260 April 19 12 |12.83 2,580 | N | 4.89 268
12 ]10.53 1,420 |6 [17.33 8,890 April 28 12 | 4.84 253
April 8 N J17.25 8,650] 6 112.30 2,270 May 9
6 .20 1,600t 6 }17.17 8,420 | N |11.75 2,060 | N | 4.69 210
N 11.85 1,790 12 '17.09 8,220 6 '11.27 1,930 12 ° 4.40 143
6 12,25 1,920 April 20 12 10.85 1,810 May 10
e oy N - 3 il 29 N 4,10 86
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Milk River below Frenchman Creek, near Saco, Mont.

Location.—Lat 48°31', long 107°13', in sec. 19 or 30, T. 32 N., R. 35 E., at downstream side of
county highway bridge, 1-3/4 miles downstream from Frenchman Creek, 6-3/4 miles northeast
of Saco, and at mile 155.

Gage-height record.—Stage observations two or more times daily by measuring down from reference
point on handrail of bridge. Arbitrary datum of reference point is 30 ft.

Maxima.—Apr. 4-25, 1952: Stage observed, 29.50 ft 4 a.m. Apr. 16.

Remarks.—Stage observations furnished by Corps of Engineers.

Gage height, in feet, at indicated time, 1952

Gage Gage Gage Gage Gage
Hour height Hour height Hour height Hour height Hour height
Apr. 4 Apr. 9 4155 24.87 Apr. 17 112:40 24.72
5:30p 19.50| 7:30 23,11 Apr. 15 | 7:15 27.37| 2:40 24.68
Apr. 5 9:25 23.09| 7:35 25.16| 9:45 27.28 Apr, 21
7:50 19,77 3:40 23,06|11:20 25.26| 2:45 27.04) 7:30 24,26
8:35 19.91 Apr. 10 (12:30 25,30| 4:35 27,02| 4:05 24.12
10: 40 20.32| 8:45 22.79| 2:15 25.36 Apr. 18 Apr, 22
5:55 20.79| 2:10 22,687} 3:20 25.39| 7:20 26.58] 7:30 24.06
Apr. 6 Apr. 11 | 5:10 25.56 {11:30 26.46] 7 24,57
7:50 23.21| 7:15 22.35| 6:30 25.,78| 1:05 26,39 Apr. 23
9:50 23,55] 1:15 22,50| 7:30 25.99| 2:45 26.32| 7:35 24,72
2:25 23,33 Apr. 12 | 9:40 26.34| 5:45 26,21 12:50 24,63
Apr, 7 2:25p 23.23 Apr. 18 Apr, 19 | 4:40 24,54
7:30 22,62| 4:55 23,331 4 29.50| 9:15 25,54 Apr, 24
9:08 22,62 Apr. 13 | 6:55 29.40]11:20 25,46 | 7:20a 24,11
2:30 22.71] 5 24.25| 9:40 29.00{ 1:30 25,39{11:15a 23,97
Apr. 8 6:30 24.30(12:45 28.25| 3:20 25,29 Apr, 25
7:40 22,85 Apr, 14 | 3:25 28,08 Apr. 20 | 7:40 23.32
9:35 22.87] 8:05 24.67) 9:45 27.57| 7:30 24,89] 1:40 23.11
2:30 23.08| 1:55 24,75 9:40 24,82
4:45 23,08
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Beaver Creek near Hinsdale, Mont.
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Location.—Lat 48025‘, long 107010‘, in NW§ sec. 27, T. 31 N., R. 35 E., on downstream side of
bridge on U. S. Highway 2, just downstream from site of former gaging station, and 4 miles

northwest of Hinsdale.

Drainage area.—2, 045 sq mi (determined by Corps of Engineers) .
Gage-height record,—Graph of observed readings Apr. 1-16 based on two or more daily readings.

Reference point is on handrail of bridge with an arbitrary datum of 30 ft,

measuring down from reference point.
Discharge record,—Stage-discharge relation defined by three current-meter measurements. Dis-

charge record available only for period Apr. 2-12.
Maxima.—Apr, 2-12, 1952: Discharge, 7,540 cfs noon to 12 p.m. Apr. 6 (stage, 18,9 ft).
1918-21: Discharge observed, 2, 580 cfs Aug. 23, 1918 (gage height, 16.55 ft, site and

datum then in use).
Remarks.—Gage readings furnished by Corps of Engineers.

Mean discharge, in cubic feet per second, 1852

Readings made by

Day| March | April May {Day| March { April May {Day| March | April May
1 11 1,920 21 -
2 4,780 12 1,630 22 -
3 4,800 13 - 23 -
4 5,020 14 - 24 -
5 5,830 15 - 25 -
6 7,450 16 - 26 -
7 7,100 17 - 27 -
8 5,490 18 - 28 -
9 3,760 19 - 29 -
10 2,410 20 - 30 -
31
Monthly mean discharge, in.cubic feet per second............... ces -
Runoff, in acre-feet ...... -
Runoff, ininches .. .voiiiiieneiveinnnnns. ereeescesnencissans -
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour l?e?égt{ Discharge |Hour h‘ifgg}st Discharge |Hour I?e?flemt I Discharge |{Hour l?eaé\en Discharge
April 1 6 [ 17.4 4,810 12 17.2 4,450 April 13
6 14,0 12 17.2 4,450 April 9 6 14.5
N 14,5 April 5 6 17.0 4,100 N 14,1
6 15.2 6 17.4 4,810 N 16.8 3,760 6 13,7
12 16.2 2,760| N 18,1 6,080} 6 16.6 3,420| 12 13.2
April 2 6 18.4 6,630|12 16.4 3,080 April 14
6 17.2 4,450| 12 18.7 7,170 April 10 6 12,8
N 18,1 6,080 April 6 6 16.2 2,760 N | 12.3
6 17.5 4,990 6 18.8 7,360{ N 16.0 2,470{ 6 11.8
12 17.2 4,450| N 18.9 7,540| 6 15.6 1,990 12 1.2
April 3 3] 18.9 7,540)12 15.4 1,780 April 15
2 17.2 4,450} 12 18.9 7,540 April 11 6 10.7
6 17.4 4,810 April 7 6 15.5 1,880 N 10,2
N 17.8 5,540 6 18.8 7,360 N 15.6 1,990 6 9.6
6 17.2 4,450| N 18.7 7,170) 6 15.6 1,990 12 9.6
8 17.2 4,450 6 18.6 6,990|12 15.5 1,880 April 16
10 17.2 4,450| 12 18.2 6,260 April 12 6 3.9
12 17.3 4,630 April 8 6 15.4 1,780 N 10,3
April 4 6 | 18,0 5,900 N 15.3 1,680 6 | 10.6
6 17.6 5,170 N 17.8 5,540| 6 15.1 1,500] 12 10.7
N 17.8 5,540 6 | 17.8 5,170{12 14.8 1,250
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Rock Creek at international boundary
{International gaging station)

Location.—Lat 48°59'20", long 106%47'30", in SE} sec. 1, T. 37 N., R. 37 E., on right bank
three-quarters of a mile south of international boundary, 2 miles upstream from Horse Creek,
and 9 miles northeast of Thoeny, Mont.

Drainage area.—242 sq mi.

Gage-height record.—Water-stage recorder graph after Apr. 6 except for parts of Apr. 9, 10, 22,
23 for which graphs were drawn on basis of record on Horse Creek at international boundary.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 1, 400
cfs and extended to peak stage on basis of slope-area determination made downstream from
Horse Creek. Discharge for period of no gage-height record computed on basis of one estimate
of flow, weather records, and records for nearby stations. No flow Mar. 1-26.

Maxima ~March-May 1952: Discharge, 3,310 cfs 5 a.m. Apr, 15 (gage height, 11.91 ft, from
high-water mark in well) .

1927 to February 1952; Discharge, 2, 410 cfs (revised) Mar. 25, 1939 (gage height, 11.40 ft,
from floodmark).

Remarks.—This is one of the international gaging stations maintained jointly by the United States
and Canada.

Mean discharge, in cubic feet per second, 1952

Day| March | April May ||Day| March | April May {Day| March | April May
1 [ 2 20.20 11 0 643 12.5} 21 0] 202 9.7
2 0 2 19.5§ 12 0 971 11.5) 22 o] 112 9.3
3 [ 2 18.8f 13 o| 1,030 11,04 23 o] 66 8.9
4 0 3 18.8( 14 o| 1,800 11.5§ 24 0 49 8.1
5 0 10 17.4| 15 0] 2,420 12.0f 25 o] 40 7.6
6 [¢] 200 16.70 16 o} 1,870 13.5] 26 0 35.5 7.2
7 [} 800 16.0f 17 01 1,370 12.0f 27 1 32.8 6.8
8 [¢] 528 15,08 18 ol 1,030 11.5| 28 1 28.6 6.5
9 0 403 14.0f 19 0 689 11.0{ 29 2 23.8 6.8
10 [¢] 393 13.5( 20 o 350 10.2} 30 2 21.6 7.2
31 2 7.2
Monthly mean discharge, in cubic feet per second.... PPN 0.3 498 12,0
Runoff, in acre-feet ....................0us .- 16| 29,610 738
Runoff, fnfnches............ . 0,001 2,30 0.06

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(.:fg}:t Discharge {Hour| h(:?ggl; Discharge |Hour h(}eainggt Discharge [Hour hGeaigﬁt Discharge
April & April 11 . April 15 N| 7.81 742
6p| 7.42 6 | 6.54 492| 5 [11.91 3,310f 6 | 7.55 690
12| 7.70 N | 6.75 532 6 |11.86 3,210] 12 | 6.44 473
April 7 6 | 7.92 764f N |11.40 2,410 April 20
6| 9.21 1z | 9.14 1,030 6 {11.13 2,000 6} 5.80 362
N [10.24 April 12 12 |10,99 1,810y N | 5.75 354
6 | 9.58 3| 9.25 1,060 April 18 6| 5.45 310
12 | 8.37 6 | 9.08 1,020 6 |11.00 1,820] 12 | 5,14 271
April 8 N [ 8.20 824 N |11.08 1,930 April 21
6 | 6.72 526 1| 8.17 8l7t 6 11,12 1,990f 6 | 4,73 221
N | 5.82 365 6 | 8.80 956( 12 |10.90 1,700 N | 4,58 201
6| 6.79 539 | 12 | 9.54 1,130 April 17 6 | 4,38 176
12 | 6.60 503 April 13 6 |10,70 1,500) 12 | 4,17 150
April 9 6 | 9.28 1,070 N |10.39 1,340 April 22
6 | 5.90 378 N | 7.94 768f 6 | 9.86 1,210 6 | 4.00 130
N | 5.50 317 1| 7.90 760| 12 | 9.53 1,130 N | 3,80 108
6| 6.20 4291 6 | 9.08 1,020 April 18 6 1 3.70 94
12 | 6.45 474112 110.64 1,460 6 | 9.69 1,170} 12 | 3,60 83
April 10 April 14 N 9,41 1,100 April 23
6 | 5.70 346 | 6 11,00 1,820; 6 | 8.82 91s|{ 6 | 3,50 72
N | 5.36 299 | N |10.72 1,520| 12 | 7.82 7441 N | 3.40 61
6 | 6.14 4191 6 |10,40 1,340 April 19 6 | 3.40 61
12 | 6.79 539§ 12 j11.14 2,020 6 | 7.68 716] 12 | 3.40 61
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Horse Creek at international boundary
(International gaging station)

Location ~Lat 48°59'20", long 106°50'10", in SEL sec. 3, T. 37 N., R. 37 E., on right bank
three-quarters of a mile south of international boundary, 14 miles upstream from mouth, and
8 miles northeast of Thoeny, Mont.

Drainage area.~71 sq mi, approximately.

Gage-height record —Water-stage recorder graph after flow started except for periods Apr. 13-15
for which graph based on high-water marks was drawn.

Discharge record.—Stage-discharge relation defined by current-meter measurements to 800 cfs
and extended to peak stage by logarithmic plotting; affected by ice Apr. 5-10. No flow Mar, 1
to Apr. 4.

Maxima.—~March-May 1952: Discharge, 1,800 cfs 4 a.m. Apr. 15 (gage height, 11.79 ft, from
high-water mark in gage house), from rating curve extended above 800 cfs by logarithmic
plotting.

1914 to February 1952: Discharge, 1,590 cfs (revised) Mar. 29, 1943 (gage height, 11.52 ft,
from floodmark) .

Remarks —This is one of the international gaging stations maintained jointly by the United States

and Canada.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day| March | April May [Day| March | April May
1 0 2.6 11 372 1.0f 21 35.2 0.4
2 0 2,31 12 573 9 22 16.6 .4
3 [} 2.1 13 835 .81 23 11.4 3
4 0 2.0 14 1,270 .81 24 9.8 3
5 1 1.7 15 966 .81 25 6.9 .2
6 1 1.5f 18 522 <728 5.6 .2
7 3 1.44 17 226 .6 | 27 4.7 .2
8 18 1.4 18 184 .6 | 28 4,0 .2
9 160 1.2 19 75 .5 29 3.0 .2
10 210 1.2§ 20 71 4130 2.6 .2
31 .2
Monthly mean discharge, in cubic feet per second.. 186 0.88

Runoff, in acre-feet .- 0 ]11,080 5
Runoff, in inches........... o eeetctataaat s erascssssess ot esas 0 2.92 0.01

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour hi%:t I Discharge [Hour hgiagﬁ | Discharge [Hour| Sgéit Discharge |Hour| h(g?gg:tl Discharge
April 6 April 10 April 14 6 | 6.28 127
6 | 3.24 6 | 7.78 8 [11.60 1,650/10 | 5.64 97
N | 3.23 N | 7.51 N [10.80 1,120(12 | 5.73 100
6 | 3.05 6 | 7.91 6 ]10.40 890 April 18
12 | 3.11 12 | 8.49 338]12 |11.45 1,540f 6 } 7.84 251
April 7 April 11 April 15 9 | 8.08 280
6 | 3.36° 6 | 8.43 3291 4 [11.78 1,800f N | 7.83 250
N | 3.54 N | 8.15 289 6 [11.63 1,670} 6 | 6.33 130
6 | 3.40 6 | 9.02 424] N |10.14 760]12 } 5.14 77
12 | 3.15 12 | 2.59 5571 6 | 8.80 388 April 19
April 8 April 12 8 | 8.60 356] 6 | 4.93 68
6 | 3.08 6 | 9. 545112 | 9.04 428} N | 5.56 93
N | 3.64 N | 9.41 503 April 16 6 |5.02 72
6 | 6.39 6 | 9.79 617] 6 |10.26 820|12 | 4.49 55
12 | 7.48 12 [10.00 700| N | 9.85 640 April 20
April 9 April 13 6 | 8.33 314| 4 | 4.46 54
6 .48 6 {10.00 700|100 | 7.65 230] 6 | 4.82 65
N 7.47 N |[10.00 70012 7.70 235 N 5.72 100
6 | 7.80 6 [10.50 240 April 17 6 | 4.95 69
12 | 7.8 12 {11.10 1,300 6 | 8.62 359112 | 4.42 53
N _]17.90 258
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McEachern Creek at international boundary
(International gaging station)

Location.—Lat 48°59'30", long 106°55'40", in SWisec. 1, T. 37 N., R. 36 E., on left bank half
a mile downstream from East Fork, half a mile south of international boundary, and 8 miles
north of Thoeny, Mont.

Drainage area.—160 sq mi.

Gage-height record.—Graph drawn on basis of wire-weight gage readings made two or more times
daily during high stages and scattered daily readings during low stages.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 2, 800
cfs and extended to peak stage on basis of slope-area determination of peak flow. Discharge
Apr. 7-10 estimated on basis of weather records and observer's notes. Discharge during May
interpolated between gage readings. Shifting-control method used May 12-31. No flow Mar. 1
to Apr. 6.

Maxima.—March-May 1952: Discharge, 7,080 cfs 1 a.m. Apr. 15 (gage height, 13.85 ft).

1924 to February 1952; Discharge, 3,750 cfs Mar. 23, 1939 (gage height, 11.12 ft, from
floodmark) .

Remarks.—Some diversion for irrigation above station. This is one of the international gaging

stations maintained jointly by the United States and Canada.

Mean discharge, in cubic feet per second, 1952
Day{ March | April May [Day( March | April May {IDay| March April May
1 0 1.3f 11 268 0.7 21 140 0.3
2 [¢] 1.3) 12 1,240 .6} 22 36.8 .3
3 0 2.2f 13 2,520 .6] 23 21.0 3
4 o] 3.0f 14 3,960 .6 24 14,4 .2
5 0 3.0f 15 3,350 .5 25 8.8 .2
6 o] 2.0f 16 2,480 .5 26 4.8 .2
7 10 1.0f 17 1,040 .4f 27 3.4 .2
8 5 .9ft 18 786 L3 28 2.6 .2
9 5 .9f 19 328 L3029 2.2 .2
10 20 .8j 20 226 .34 30 1.7 .2
31 .2
Monthly mean discharge, in cubic feet per second 549 0.76
Runoff, in acre-feet P 0| 32,680 47
Runoff, in inches.......... .. Ceeaan 0O 3.83] 0.005
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(g?ggpet LDischarge Hour)| h(:;%: Discharge |Hour| hG:.lgﬁt Discharge |Hour hGefgg:t Discharge
April 11 April 14 N 8.20 2,100 April 19
6 3.38 127§y 6 |10.10 3,460 6 6.60 1,210| 6 4,20 324
N | 3.68 189} N | 9.35 2,860112 | 6.80 1,310 N | 4.10 296
6 | 4.35 388] 6 [10.70 3,970 April 17 6 | 4.20 324
12 | 5.30 675{12 |13.75 6,960 2 | 7.00 1,410{12 | 4.20 324
April 12 April 15 6 6.70 1,260 April 20
6 |5.70 8201 1 [13.85 7,080] N | 6.40 1,120 6 | 3.75 208
N | 6.30 1,070} 6 [i1.10 4,330 6 | 5.12 613| N | 3.40 131
6 | 7.42 1,630} N | 8.20 2,100[12 | 6.00 940} 6 | 3.95 256
12 | 8.40 2,220 6 | 7.40 1,620 April 18 12 | 4.10 298
April 13 9 | 8,30 2,160 6 | 6.20 1,020 April 21
6 | 8.35 2,190112 [10.40 3,700 N | 5.80 860] 6 | 3.70 194
N 8.08 2,030 April 16 6 5.05 589| N 3.20 94
6 | 9.10 2,690 2 |11.14 4,370112 | 4.50 413] 6 | 3.15 86
12 110.90 4,150] 6 |10.50 3,790 12 3.10 78




MILK RIVER BASIN

Milk River near Hinsdale, Mont.
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Location.—Lat 48°24', long 107°03', near center of sec. 33, T. 31 N., R. 36 E., on upstream
side of bridge on U. S. Highway 2, about 1 mile downstream from site of former gaging station,

about 2 miles east of Hinsdale, and at mile 127,

above mean sea level, datum of 1929,
Drainage area.—21, 760 sq mi, approximately.
Gage-height record—Graph based on stage observations made two or more times daily Apr. 3-25.

Stage determined by measuring from reference point (arbitrary datum 30 ft) on handrail of bridge.
Discharge record.—Stage-discharge relation defined by 3 current-meter measurements between

20, 900 cfs and 40, 200 cfs and extended above and below these limits on basis of logarithmic plot-

ting., Stage-discharge relation affected by ice before Apr. 6.

estimated on basis of records for other stations in Milk River basin.
Maxima.—April 1952: Discharge, 48,700 cfs 12 p.m. Apr. 16 (stage, 19.92 ft).
1908-14: Discharge, 24, 200 cfs (estimated) Apr. 6, 1912.

Elevation of reference point is 2, 148.88 ft

Discharge for Apr. 1-5, 26-30

Remarks . —Some regulation by Fresno and Nelson Reservoirs (see p. 101, 121) on Milk River and
by Cypress Lake, East End, Val Marie West, and val Marie Reservoirs (see p. 124, 127, 129,
130) on Frenchman River. Stage observations furnished by Corps of Engineers.

Mean discharge, in cubic feet per second, 1952
Day| March April May }Day| March | April May [|Day| March April May
1 2,000 11 20,500 21 21,700
2 2,900 12 21,200 22 20,300
3 4,200 13 23,300 23 20,300
4 7,300 14 26,500 24 20,300
5 13,400 15 31,800 25 18,700
6 22,000 16 42,000 26 16,800
7 29,100 17 44,600 27 15,100
8 28,500 18 37,000 28 13,400
9 24,800 19 29,900 29 11,800
10 21,900 20 24,400 30 10,200
31
Monthly mean discharge, in cubic feet per second 20,870
Runoff, in thousand acre-feet...........covuuuan 1,242
Runoff, in inches.,......... e e [T 1.07
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hgiaghet Discharge [Hour hgiagﬁ Discharge [Hour) l?:;‘g,;t Discharge [Hour| h(:iaggl:: Discharge
April 3 6 [16.82 28,400{ N [16.44 26,300 April 20
6 [12.14 i2 |16.58 27,100] 6 [16.58 27,100| 6 [16.24 25,200
N {12.43 April 9 12 [16.78 28,200 N [|16.04 24,100
6 J12.70 6 |16.24 25,200 April 15 6 [15.95 23,600
12 )13.08 N J16.16 24,800] 6 |17.05 29,800/12 [15.79 22,800
April 4 6 [16.02 24,000} N [17.33 31,500 April 21
6 |13.80 12 [15.86 23,100} 6 |17.69 33,600] 6 |15.66 22,100
N |14.10 April 10 1z |18.08 36,100 N [15.56 21,600
6 [l4.41 6 [15.72 22,400 April 186 6 [15.50 21,300
12 [14.64 N l15.62 21,900] 6 [18.28 37,400|12 [15.40 20,900
April 5 6 [15.50 21,300} N |18.83 41,000 April 22
6 [14.91 12 {15.36 20,700] 6 [19.71 47,2001 6 ]15.33 20,600
N [5.32 April 11 12 j19.92 48,700 N [15.28 20,200
6 [15.83 6 [15.26 20,200 April 17 6 [15.21 20,000
10 [1e.02 N 115.33 20,600| 6 119.64 46,600(12 [15.22 20,000
12 |15.95 23,600 6 [15.34 20,600 N [19.31 44,300 April 23
April 6 12 [15.35 20,600 6 [19.05 42,500 6 [15.24 20,100
6 [15.49 21,300 April 12 12 [18.83 41,000 N [15.28 20,300
N [15.36 20,700} 6 [|15.37 20,800 April 18 6 [15.34 20,600
6 [15.58 21,700 N |15.45 21,100 6 [18.53 39,000{12 [15.36 20,700
12 [16.22 25,100} 6 [15.53 21,400] N [18.20 36,900 April 24
April 7 12 |15.64 22,000] 6 {17.91 35,100 6 [15.35 20,600
6 [16.81 28,400 April 13 12 [17.63 33,300 N [15.32 20,500
N Ji7.11 30,200 6 [15.75 22,600 April 19 6 [15.21 20,000
6 (17.17 30,500{ N [15.88 23,200 6 [17.33 31,500(12 [15.10 19,500
12 [16.98 29,400| 6 [16.02 24,000{ N [17.08 30,000 April 25
April 8 12 16.18 24,900{ 6 [16.80 28,300 6 [15.00 19,000
6 |16.83 28,500 April 14 12 |16.49 26,600 N [14.92 18,700
N J16.86 28,700} 6 [16.40 26,100 6 [14.82 18,300
12 [14.71 17,800
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Milk River near Vandalia, Mont.

Locatjon,~Lat 48023', long 106°58', in NW4 sec. 7, T. 30 N., R. 37 E., on right bank about
200 ft downstream from Vandalia Dam, 3} miles northwest of Vandalia, and at mile 119. Datum
of gage is 2, 088. 93 ft above mean sea level, datum of 1929 (levels by Bureau of Reclamation).
Gage-height record.,— Staff gage read from 1 to 10 times daily.
Maxima~Apr, 1to May 2, 1952: Gage height observed, 38.67 ft 12 p. m. Apr. 16.
1915-20, 1928-39: Gage height observed, 36,47 ft Mar, 25, 1939,
Remarks.~Some regulation by reservoirs on Milk River and Frenchman Creek: See Milk River
near Hinsdale (p. 137). Gage readings furnished by Corps of Engineers.

Gage height, in feet, at indicated time, 1952

Gage Gage Gage Gage Gage
Hour | height Hour height Hour height Hour height Hour height
Apr. 1 9:453 35.70| 7:20 37.54| 2:20 37.54 Apr. 24
8 17.50] Apr,. 11 |10 37.67| 5:10 37.45| 6:30a 35.7
5 22,50 6a 35.60] 1:30 37.88] 6 37.41 Apr. 26
Apr. 2 7p 35.60| 2:30 37.99) 7:15 37,35| 6:30a 35,28
8 27.20 Apr. 12 3 38.05 Apr. 19 | 7p 35.15
6 28,90 5:30p 35.55| 4:30 38,21| 6a 37,00 Apr. 27
Apr. 3 7 35.70| 5 38.27| Tp 36.60| 7:15a 35,02
8 30.70 Apr. 13 | 7 38,43 Apr. 20 Apr. 28
7 31,40} 1:10 35.80|12 38,67 7 36,37| 6a 34,67
Apr, 4 5 35,80 Apr, 17 | 6:30 36,15 6p 34.41
6a 32.90| 8 35.90] 6 38,51 Apr, 21 Apr. 29
7p 33,00 1 35,90| 9 38.43] 6:30 35.97| 6:15 34.27
Apr. S5 Apr. 14 |10 38.38|12:30 35,93| 6 34,08
7a .00] 6:20a 36.22|11 38.39] 6:30 35.84 Apr. 30
Apr. 6 P 36.35( N 38.35 Apr, 22 | 6a 33.81
7a 35.50 Apr. 15 1:05 38,31 6:30a) 35,71} 6:30p 33,35
Apr. 7 7 36.65| 2:10 38.29| 7p 35,65 May 1
7a . 6:15 37.10| 6:30 38.13 Apr, 23 | 6:15 32.69
Apr. 8 7:20 37.170 7 38.07| 6:30 35,54| 6 31.80
7a 37.90 Apr, 16 Apr, 18 1 35.75 May 2
Apr. 10 5:20 37.48| 7 37.81} 6:30 35.75| 6a 31.16
6:40a 35.90

Milk River at Glasgow, Mont.

Location.—Lat 48°11", long 106°38", in sec. 13, T. 28 N., R. 39 E., just east of Civic Center in
Glasgow, and at mile 64. Datum of gage is 2, 000.00 ft above mean sea level (levels by Corps of
Engineers) .

Gage-height record.—Inclined staff gage read from one to five times daily by Glasgow City Engineer.

Maxima.—Apr. 2 to May 2, 1952: Gage height observed, 89.16 ft 1 a.m. Apr. 18.

Remarks.~Some regulation by reservoirs on Milk River and Frenchman Creek: See Milk River
near Hinsdale (p. 137). Gage readings furnished by Glasgow City Engineer.

Gage height, in feet, at indicated time, 1952

Gage Gage Gage Gage Gage
Hour height Hour height Hour height Hour he; Hour height
Apr. 2 Apr. 9 Apr, 15 Apr. 19 | 5:45 86,99
N . 7 88.10| 7:30 87.72| 8:30 88.67 Apr. 27
Apr, 3 5 88.00| N 87.79| N 88.59] 9 86,83
8 74.70 Apr., 10 7:45 87,91 7:30 88.45( 7:30 86,77
3 76.60[ 7:30 87.80 Apr. 16 Apr. 20 Apr. 28
5 77.30[ 1 87.70] 7:30 88,10} 8:15 88.20| 7:45a 86,
Apr, 4 8:20 87,60 N 88,19 7:30 87.98| 7:45p 86.56
7:30 80.30 Apr., 11 5:45 88,35 Apr, 21 Apr., 29
11:30 80.70| 8 87.56111:25 88.50| 8:45a] 87.76( 7:45 86.48
3:50 81.10| 2:15 87.54 Apr. 17 [10:15p 87.57| 5:30 86.38
5:20 81,20| 8:05 87.49| 7:10 88,81 Apr, 22 Apr. 30
Apr. 5 Apr. 12 [12:15 89.00| 8:30a| 87.45f 8 86,
7:30 82,40} 8:30a 87.45| 6 89,00| 8:45p 87.29] 1:15 86.20
82,80 Apr, 13 Apr, 18 Apr. 23 | 7:50 86.14
6:40 83.40| 8 87.40( 1 89,16 8:15 87.25 May 1
Apr. 6 1 87.42| 7 89.08| 7:30 87.19| 8 86.04
7:30a 84, 7:30 87.43] N 89.02 Apr. 24 | 7:45 85,90
Apr. 7 Apr, 14 6 88,93} 8a 87.18 May 2
8:10a 87.90] 7:30 87,45} 10:30 88.85 Apr. 26 | 7:45a 85.70
Apr. 8 N 87.53 8:15 87.10
6a 88.20{ 5 87.60
10:10 87.66
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Milk River near Glasgow, Mont.
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Location.—Lat 48°09'40", long 106°35'30", in NW} sec. 29, T. 28 N., R. 40 E., on downstream

side of bridge on State Route 24, 3 miles southeast of Glasgow, and at mile 58.

is 2,002. 81 ft above mean sea level, datum of 1929,
Drainage area.—23, 200 sq mi, approximately.
Gage-height record.—Graph for Mar. 30 to Apr. 28 based on two or more wire-weight gage read-

ings per day.
Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by

ice before Apr. 6.
tions in Milk River basin.

Maxima.—April 1952; Discharge, 41,700 cfs 1 a.m. Apr. 18 (gage height, 81.32 ft).
Remarks.—Some regulation by reservoirs on Milk River and Frenchman Creek: See Milk River

near Hinsdale (p. 137).

Gage readings furnished by Corps of Engineers.

Datum of gage

Discharge for Apr. 1-5, 29, 30 estimated on basis of records for other sta-
Discharge record available only for April.

Mean discharge, in cubic feet per second, 1952
Day | March April May ay | March April May [Day | March April May
1 1,300 11 23,800 21 25,400
2 2,000 12 23,000 22 22,500
3 2,900 13 22,600 23 20,900
4 4,200 14 23,400 24 20,200
5 7,300 15 25,800 25 20,600
6 13,400 16 30,000 26 19,500
7 27,500 17 38,200 27 18,200
8 32,000 18 40,200 28 16,600
9 29,800 19 35,200 29 14,800
10 26,200 20 29,800 30 12,900
31
Monthly mean discharge, in cubic feet per second.. . 21,010
Runoff, in thousand acre-feet.....coveevevannn. . 1,250
Runoff, in iNChesS .u.uuneueioieioneusuooroeearoaessanssaassssasns 1.01
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
|Hour h%?gg:t Discharge [Hour hgizi?‘[Discharge Hour| ﬁ:ig:t Discharge [Hour h(ziagg:t Discharge
March 30 April 4 April 9 April 19
4 |62.5 2 j72.1 N |80.0 29,800 N |80.6 35,200
8 162.9 4 172.17 12 }79.8 28,000)12 |80.3 32,500
N [63.3 6 |73.3 April 10 April 20
4 [63.5 8 |74.0 N |79.6 26,200f N [80.0 29,800
8 [63.7 10 (75.0 12 |79.4 24,600112 [79.7 27,100
12 |63.9 N |76.0 April 11 April 21
March 31 2 |715.7 N 179.3 23,800{ N |79.5 25,400
6 {64.1 4 175.2 12 (79.2 23,000{12 |79.3 23,800
N |64.2 6 |75.1 April 12 April 22
6 4.4 8 |75.2 N {79.2 23,000 N [79.1 22,300
12 (64.6 10 |75.5 12 |79.2 23,000|12 |79.0 21,600
April 1 12 |75.8 April 13 April 23
4 [64.9 April 5 N [79.1 22,3001 N [78.9 20,900
8 [65.1 8 |76.6 12 [79.2 23,000{12 [78.8 20,200
N [65.5 8 [76.9 April 14 April 24
4 [65.8 N |76.4 N |79.2 23,000} N [78.8 20,200
8 [66.3 2 |76.4 12 |79.4 24,600[12 |78.8 20,200
12 |66.9 4 [76.4 April 15 April 25
April 2 6 |76.6 N |79.5 25,400} N [78.9 20,900
4 167.3 12 |77.0 11,000f{12 |79.8 28,000[12 |[78.8 20,200
8 [87.7 April s April 16 April 26
N [68.1 N |77.5 12,900 N [80.0 29,800 N [78.7 19,500
4 [68.5 12 [78.3 17,000{ 6 {80.1 30,700|12 [78.6 18,800
8 [68.9 April 7 12 |80.4 33,400 April 27
12 [69.2 N [79.8 28,000 April 17 N [78.5 18,200
April 3 4 180.3 32,500] N }81.0 38,800(112 FB.IL 17,600
4 169.5 8 180.5 34,300f 6 |81,2 40,600 April 28
8 [69.7 12 (80.4 33,400[{12 [81.3 41,500 N [78.2 16,400
N [70.1 April 8 April 18 1z [78.1 15,800
4 [70.5 N 2 31,600 1 |[81.32 41,700
8 [71.0 12 |80.2 31,600{ N |81.2 40,600
12 711.7 12 180.9 37,800
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Milk River at Nashua, Mont.

Location.—Lat 48°07'50", long 106°21'50", in NEINEL sec. 1, T. 27 N., R. 41 E., on right bank
at downstream side of highway bridge, 0.6 mile southwest of Nashua, 5 miles upstream from
Porcupine Creek, and at mile 24. Datum of gage is 2, 027.71 ft above mean sea level, datum of
1929,

Drainage area.— 23, 300 sq mi,

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 7.

Maxima.—~March-May 1952: Discharge, 45, 300 cfs 10 a,m, Apr. 18 (gage height, 31.38 ft).

1939 to February 1952: Discharge, 17,400 cfs Apr. 2, 1943 (gage height, 26.97 ft).

Remarks —Records include bypass flow at and near station. Some regulation by reservoirs on Milk
River and Frenchman Creek: See Milk River near Hinsdale (p. 137).

Mean discharge, in cubic feet per second, 1952
Day| March April May |[Day| March | April May [Day| March April May
1 465 2,700} 14,600) 11 325} 24,500 2,330k 21 200] 26,100 1,770
2 4501 3,700{ 13,700f 12 300 22,700 2,370} 22 205| 22,900 1,650
3 435 4,750| 12,600} 13 280| 22,100 2,320 23 245 21,400 1,440
4 420 6,000 11,500) 14 270| 22,100 2,200( 24 285| 20,600 1,160
5 405| 7,310f 9,560f 15 255| 23,200f 2,140 25 245} 20,200 933
6 385| 9,820 6,760f 16 245| 26,400| 2,080( 26 210| 20,200 813
7 370| 14,300 4,750} 17 238| 33,800 1,990} 27 21s) 19,600 765
8 365 29,400| 3,730f 18 245| 44,200 1,910 28 235( 18,500 715
9 375| 30,800 2,930 19 240} 38,200 1,840( 29 280} 17,300 558
10 380{ 28,000| 2,400[ 20 215] 31,100{ 1,810[ 30 575| 15,900 464
31 1,800 604
Monthly mean discharge, in cubic feet per second.................. 360] 20,930 3,690
Runoff, in thousand acre-feet 22.13] 1,245 226.9
Runoff, in inches 0.02 1.00 0,18
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hGe?gg:tl Discharge [Hour h?iag%.i Discharge [Hour l:i?git Discharge [Hour hGeiiigg:t Discharge
March 29 April 6 April 16 12 | 28,26 19,100
61 3.81 6 | 25.04 N | 30.27 26,400 April 28
N 3.80 N | 25.84 12 | 30,47 28,500 N |27.83 18,500
6| 3.84 6 | 26.48 April 17 12 | 27.37 17,900
12| 4.01 10 | 26,99 6 | 30.63 30,300 April 29
March 30 11 | 27.37 N | 30,81 32,400| N | 26.88 17,300
6 4,73 12 | 27.06 6 | 31,06 37,100§ 12 | 26,39 16,700
N | 5.94 April 7 12| 31,28 42,200 April 30
6| 7.25 3 126,80 April 18 N }25.68 15,800
iz | 8.50 6 127.19 631,36 44,800] 12 | 25.18 15,200
March 31 8 |27.35 10 1 31.38 45,300 May 1
6| 9.35 10 | 27.06 N1t 31,37 45,000{ N [24.68 14,600
N {10.15 N |[27.75 6131.34 44,200| 12 | 24.21 14,000
6 |10.61 6 | 28,55 19,600( 12 | 31,27 42,400 May 2
12 110,91 12 | 29.67 22,100 April 19 N |23.79 13,600
April 1 April 8 N | 31.10 38,100 12 | 23.34 13,100
6 111.30 6 |30.43 28,000| 12 | 30,91 34,000 May 3
N |11.85 N | 30.73 31,500 April 20 N | 22,84 12,500
6 |12.27 6 |30.74 31,600f N | 30,70 31,100 12 | 22.37 12,100
12 (12,74 12 | 30.71 31,200} 12 | 30,45 28,200 May 4
April 2 April 9 April 21 N f21.78 11,500
6 13,11 N | 30.70 31,100| N }|30.24 26,100} 12 | 20.95 10,800
N |13.47 12 | 30.58 29,700] 12 ] 30.02 24,000 May 5
6 [13.79 April 10 April 22 N |19.78 9,620
12 | 14.11 N | 30.43 28,000f N | 29,84 22,800 12 | 18,25 8,220
April 3 12 §30.27 26,400| 12 | 29,64 22,000 May 6
6 114.68 April 11 April 23 N |16.46 6,650
N | 15.19 N | 30.05 24,200 N | 29,44 21,400 12 115,09 5,510
6 |15.58 12 [ 29.93 23,3000 12 | 29,24 20,900 May 7
12 | 16.37 April 12 April 24 N | 14,07 4,690
April 4 N |29.79 22,600 N }29.08 20,600( 12 |13.34 4,110
6 |17.39 12 | 29.72 22,300 12 f 28,88 20,200 May 8
N |18.32 April 13 April 25 N |12.83 3,710
6 (18.11 N | 29.66 22,100 N [ 28.87 20,100 12 (12,39 3,370
i2 | 20.06 12 | 29.62 22,000| 12 | 28,90 20,200 May 9
April 5 April 14 April 26 N |11,74 2,890
6 [21.11 N | 29.63 22,000 N | 28,88 20,200 12 |11.18 2,560
N [21.70 12 | 29.72 22,300 12 | 28,78 20,000 May 10
6 | 22.48 April 15 April 27 N |10.78 2,370
iz | 23.70 N |29.88 23,000 | N | 28.57 19,600} 12 |10.62 2,310
12 | 30.06 24,300
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Wolf Creek Basin
Wolf Creek near Wolf Point, Mont,

Location~Lat 48006', long 105°41', near center of N% sec. 17, T. 27 N., R. 47 E., on right bank
half a mile upstream from bridge on U. S. Highway 2, 2 miles northwest of Wolf Point, and 2}
miles upstream from mouth,

Drainage area.~245 sq mi, approximately.

Gage-height record.~~Water-siage recorder graph Apr. 5 to May 31.

Discharge record.~Stage-discharge relation defined by current-meter measurements below 1, 700
cfs and extended to peak stage on basis of contracted-opening determination.

Discharge for period Mar. 1 to Apr. 5 when there was ice effect or no gage-height record
estimated on basis of observation of no flow on Mar. 11, weather records, and comparison with
records for Poplar River near Poplar. No flow Mar. 1-26.

Maxima —~March-May 1952: Discharge, 7,050 cfs 1 a.m, Apr. 7-(gage height, 9.25 ft).

1909-14, 1950 to February 1952: Discharge, 324 cfs Apr. 5, 1951 (gage height, 6.06 ft, from
graph based on gage readings).

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Dayl March | April May [[Day| March April May
1 0 15 6.5] 11 [¢] 76 5.84 21 [¢] 14° 3.0
2 0 10 6.3|| 12 9} 98 5.410 22 0 13 2.8
3 0 25 6.0ff 13 [¢] 81 4.7} 23 0 12 2.6
4 o] 75 7.2§ 14 [¢] 52 4,3 24 0] 10 2.2
5 0 200 7.7§ 15 o 39 4.9( 25 0 9.9 1.7
6 0 2,930 8,0} 16 [¢] 32 4.5 26 o] 9.0 1.8
7 0| 2,380 8.2f 17 o 26 4.3 27 .1 8.8 1.8
8 0 599 8.2| 18 0] 2z 4,0} 28 .2 8.0 1.7
9 0 163 7.04 19 0 19 4.,0] 29 .4 7.2 1.7
10 0 92 5.6} 20 ¢ 16 3.4 30 .5 6.8 1.7
31 1.8
Monthly mean discharge, in cubic feet per second 0.14 235 4.48
Runoff, in acre-feet ........ ettt I 8.3| 13,980 275
Runoff, in inches..... L4 tseensiesenusseseesiesecasnarsenrsrasass 0.0007 1.07 0.02

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour lg_?g:tbi“h“ge Hour h(e}iag%lﬂ;ischar ge |Hour gigﬁt ll)ischarge Hour h(:iiig:t Discharge
April 5 April 7 6 4,43 125 N 3.94 85
6 4,398 1 9.25 7,0503 12 4,41 123 [ 3.82 76
N 5.06 6 8,32 3,460 April 10 12 4,31 114
6 5,30 N 7.27 1,360 6 4.18 103 April 13
9 7.27 6 6.71 749 N 4,01 90 6 4,09 36
12 7.52 1z 6.58 646 6 3.84 78 N 3.83 77
April 8 April 8 12 3.75 T2 6 3.83 64
4 9.05 6,180 2 6.53 611 April 11 iz 3.53 58
6 8.82 5,180 6 7.26 1,340 6 3.79 74 April 14
N 7.71 2,080 N 6,32 472 N 3.70 68 6 3.50 56
6 7.13 1,180 6 5.81 274 6 3.68 67 N 3.42 51
10 7.39 1,530 12 5.52 236 | 12 4,36 1is 6 3.36 48
12 8.70 4,700 April 9 April 12 12 3.31 45
[ 5.25 206 6 4,30 113
N 4,60 140
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Missouri River Main Stem

Missouri River near Wolf Point, Mont.

Location. ~Lat 48°04°, long 105°32', in NW3 sec. 28, T. 27 N., R, 48 E., on right bank, 500 ft
downstream from bridge on State Route 13, 6 miles southeast of Wolf Point, and 6 miles down-
stream from Wolf Creek. Datum of gage is 1, 958,57 ft above mean sea level, datum of 1929,

Drainage area, —83, 200 sq mi.

Gage-height record. ~Water-stage recorder graph except for period May 14-21 for which a graph
was drawn based on twice-daily wire-weight gage readings,

Discharge record. ~Stage-discharge relation defined by current-meter measurements. Ice-affected
period Mar. 1 to Apr. 8 computed on basis of three discharge measurements, weather records,
and hydrographic comparison with Fort Peck daily release figures plus Milk River at Nashua,
Shifting-control method used Apr. 24-27,

Maxima, ~March-May 1952: Discharge, 46, 800 cfs 7 p.m. Apr. 19 (gage height, 9.98 ft); maximum
gage height, 14,91 ft 2 p.m, Apr. 7 (ice jam). '

1928 to February 1952; Discharge, 66,800 cfs Mar. 25, 1939 (gage height, 14,40 ft, back-
water from ice) from rating curve extended above 38, 000 cfs; maximum gage height observed,
17,45 ft Mar, 30, 1930 (ice jam).

Remarks. -Flow regulated by Fort Peck Reservoir (see p. 95).

Mean discharge, in cubic feet per second, 1952

Day]| March April May |Day| March | April May jDay| March April May
1 5,500 8,000} 21,900( 11 5,000f 31,300] 8,040} 21 3,500| 38,300| 9,100
2 5,000} 9,000} 20,200] 12 3,500 29,500 6,990( 22 3,500} 34,800 10,700
3 5,000} 11,000] 19,000 13 3,500 28,400| 6,390 23 3,500| 32,100| 10,400
4 5,000( 12,000 | 17,900} 14 3,500 28,300 7,700( 24 4,000} 29,200{ 8,720
5 5,000 13,000| 15,400| 15 3,500 28,800 8,480 25 4,500| 27,400 7,440
6 5,500| 16,000} 14,200 16 3,500 30,800f 9,240 26 4,000 | 26,600| 6,610
7 5,500} 20,000 | 13,0000 17 3,500 32,900} 7,990f 27 5,000| 25,700| 6,280
8| 5,500} 35,000] 11,0004 18 | 3,500| 37,700] 7,830 28 | 6,000 23,400 6,280
9 5,500{ 36,200 9,8390( 19 3,500 45,100 7,420 29 6,500 | 23,700 6,060
10| 5,000| 33,900]| 8,960f 20| 3,500| 44,300| 8,340} 30| 6,500| 23,100 6,110
31 7,000 6,060
Monthly mean discharge, in cubic feet per second 4,613 | 27,180| 10,120
Runoff, in thousand acre-feet............... e e 283.6 1,618 22,1
Runoff, in inches..... St ieesiiaesissisectoeasanes TR 0.06 0.36 0.14
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h?ff}i Discharge {Hour hg‘;%i l Discharge |Hour] ls;aigﬁt Discharge [Hour hgiagglft j Discharge
March 27 6 | 10,08 10 | 12,27 12 | 8,23 31,600
6 5.61 12 9.95 11 | 12,09 April 17
N 5.80 April 4 12 | 11,94 N | 8.38 32,800
6 5.97 6 9.69 April 8 12 { 8.57 34,300
12 6.00 N 9.48 2 | 11,30 April 18
March 28 6 9.49 5 11.15 N | 8.94 37,500
6 6.00 12 9.77 6 | 10.89 12 | 9.39 41,500
N 6,11 April 5 9 | 10,84 April 19
6 6.39 6 110.17 10 | 10.76 N {9.89 46,000
12 6.68 N 10.42 11 10.75 7 9,98 46,800
March 29 6 §10.64 N | 10.88 12 | 9.92 46,300
6 6.84 12 | 11,17 3 9.48 April 20
N 6.85 April 6 6 9.43 N 19.75 44,800
6 6.94 6 | 11.75 12 9.04 38,400 12 | 9.35 41,200
12 7.13 N | 12.47 april 9 April 21
March 30 4 | 12,84 6 8.85 36,700 N | 9.01 38,100
6 7.25 6 | 12,89 N 8.80 36,300]12 | 8.74 35,800
N 7.22 8 | 12.86 6 8.87 35,200 April 22
6 7.25 12 | 13,02 12 8.62 34,800 N | 8.86 35,100
12 7.65 April 7 April 10 12 § 8,43 33,200
March 31 3 13.11 N 8.54 34,100 April 23
6 8.15 4 | 13.08 12 8.35 32,600| N | 8.31 32,200
N 8.37 5 | 13.09 April 11 , [12 ] 8.12 30,700
6 8.27 6 | 13.05 N 8.22 31,50 April 24
9 8.25 7 113,47 1z 7.97 29,500f N | 8.00 29,100
12 8.31 8 | 13,06 April 12 12  7.97 27,800
April 1 9 13,19 N 8.02 29,900 April 25
6 8.72 10 | 13,14 12 7.87 28,700 N | 8.08 27,400
N 9.05 11 | 14,59 April 13 12 | 8.17 27,000,
6 2.20 N | 14.86 N 7.82 28,400 April 26
12 9.42 1 ] 13,76 12 7.81 28,300 N | 8.27 26,600
April 2 2 | 14,91 April 14 12 | 8.39 26,300
6 9,54 3 | 14,81 N 7.81 28,300 April 27
N 9.43 4 | 13,95 12 7.83 28,400 N | 8.46 25,700,
6 9.39 5 | 12,87 April 15 12 | 8.54 25,200
12 9.58 6 | 13,39 N 7.86 28,600 April 28
April 3 7 ]13.09 12 7.95 29,400 N | 8,43 23,000
6 9,90 8 | 12,79 April 16 12 | 8.36 22,500
N | 10,07 2 111.96 N 8.16 31,000
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Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952--Con.
Hour h‘giaghet Discharge {Hour hg:;i: Discharge |Hour| liaigﬁt Discharge |Hour| h(g:gg}:t Discharge
April 29 May 2 May 5 May 8
N 8.57 24,200} N 8,05 20,000 N 7.08 15,300 N 5.42 10,600
12 8.53 23,800{12 7.95 19,400f 12 6.73 14,200} 12 5.32 10,400
Aprill 30 May 3 May 9
N 8,42 23,000] N 7.85 18,800f N 6.71 14,100 N 5,00 9,510
12 8.39 22,700]12 7.87 18,9200 12 6,74 14,200(12 4.98 9,460
May 1 May 4 May 7 May 10
N 8.27 21,800 N 7.68 17,800 N 6,24 12,800 N 4,57 8,360
12 8.23 21,400(12 7.51 17,000{12 5.96 12,000|12. 4,65 8,550

Redwater Creek Basin

Redwater Creek at Circle, Mont.

Location. ~Lat 47°25', long 105°35°, in SWi sec. 11, T. 19 N., R. 48 E., on left bank at Circle,
three-quarters of a mile upstream from Horse Creek.
Drainage area. - 534 sq mi.
Gage-height record, ~Water-stage recorder graph.
Discharge record. -Stage-discharge relation defined by current-meter measurements below 3, 500
cfs and extended to peak stage; affected by ice Mar. 1-30. No flow Mar. 1-27,
Maxima. ~-March-May 1952: Discharge, 5,740 cfs 1-2 a.m. Mar. 31 (gage height, 12.36 ft).
1929 to February 1952: Discharge, 6,220 cfs June 17, 1944 (gage height, 18.5 ft, from
floodmark) from rating curve extended above 2, 500 cfs.

Mean discharge, in cubic feet per second, 1952

Day| March | April May |[Day| March | April May [[Day{ March | April May
1 o 3,620 3.81 11 0 36 2.3 21 0 8.2 1.5
2 o| 2,680 3.3( 12 o} 29 2.0] 22 0 7.2 1.4
3 o| 2,070 3.2 13 [0} 24 1.80 23 [ 7.1 1.3
4 0| 1,160 3.001 14 0 20 1.8)24 0 6.5 1.2
5 0ol 1,250 2,7 15 o} 17 2.1) 25 [ 6.3 1.1
6 0 825 2,70 16 0 14 1.8} 26 [ 5.6 1.1
7 0 375 2.6 17 0 12 1.8§27 (o} 5.4 1.0
8 0 188 2.5§18 o] 12 1.7}28 .5 4.8 1.0
9 o} 88 2.4/ 19 0 11 1.6§29 750 4.0 1.1
10 0 51 2.4| 20 0 9.4 1.6} 30 {4,000 4.0 1.7
31 14,510 2.0
Monthly mean discharge, in cubic feet per second.....ccevveuveenass 299 418 1.99
Runoff, in acre-feet 18,370 | 24,890 122
Runoff, in inches.................. 0.64 0.87| 0,004

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Gage .
height | Discharge

lrour

Gage
height | Discharge

Gage Gage

Hour | height| Discharge [Hour|height | Discharge [Hour
March 31 6 [11.06 3,010 N
1 | 12.36 5,740 12 |11.45 3,720 4
2 §12.38 5,740 April 2 6
6 | 12.29 5,580 3 111.45 3,720} 12

8 | 12,23 5,430 6 |11.18 3,220
N | 11.58 3,970 N |10.38 2,060 3
2 | 11.30 3,430 3 [10.09 1,740| 6
S | 11.31 3,450 6 | 10,38 2,070] N
6 | 11,37 3,560 12 [11,12 3,110 5
9 | 11.60 4,010 April 3 6
11 [.l1.52 3,850, 4 [11.13 3,130| 12

12 | 11.83 4,070 6 |11.05 3,000
April 1 N {10.35 2,020} 2
2 | 11.31 3,450 2| 9.98 1,830| 6
3 | 11.84 4,090 6 | 9.32 1,160( N
6 { 11,10 3,080 9| 9.15 1,060 6
7 1 10.96 2,850 12 | 9.33 1,170} 12

8 | 11.98 4,830, April 4

N | 11.50 3,810 4 | 9.82 1,350 3
6 | 9.58 1,330| 6

8.79 926
8.37 796
8.63 874
10.20 1,850
April 5
10.43 2,120
10,05 1,700
8,50 835
8.00 685
8.14 727
9.65 1,380
April 6
9.90 1,560
9.11 1,040
7.93 664
7.35 512
7.28 495
Aprll 7
7.25 488
7.14 460

(=
o Zwoon o Ln=Z

-

-
NOZ 0PN

(=

6.60 350
6.40 313
6.35 304
6.23 282
April 8
5.88 224
5.82 214
5.66 180
5.23 133
5.11 118
April S
5.07 113
5.13 121
5.05 111
4.79 82
4,84 87
4.64 68
4.58 63
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(International gaging station)

Poplar River Basin

Middle Fork Poplar River at international boundary

FLOODS OF 1952 IN MISSOURI RIVER BASIN

Location. --Lat 49°00', long 105°42', in SE§ sec. 6, T. 37 N., R. 46 E., on left bank half a mile
south of international boundary, half a mile upstream from Coal Creek, and 20 miles north-

west of Scobey, Mont.
Drainage area. --381 sq mi.

Gage -height record. --Water-stage recorder graph except for period Mar. 27 to Apr. 5 when there
was no gage-height record.
Discharge record. --Stage-discharge relation defined by current-meter measurements below
2,300 cfs and extended to peak stage on basis of logarithmic plotting. Stage discharge relation
No gage height record Mar. 27 to Apr. 5; discharge computed

affected by ice Apr. 6-12.
on basis of weather records and records for other Poplar River stations.

Maxima, --March-May 1952: Discharge, 3,500 cfs 12 p.m. Apr. 13 (gage height, 7.71 ft);
maximum gage height, 8.16 ft 12:30 a.m. Apr. 7 (backwater from ice).
1931 to February 1952: Gage height, 8,78 ft, backwater from ice (discharge not determined,
figure previously published too small).

Remarks. --A few small diversions for irrigation above station.

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

ment, Canada.

Mean discharge, in cubic feet per second, 1952

Day{ March April May [iDay| March | April May [IDay| March April May
1 o] 5 12.1f 11 o} 1,380 9.4 21 100 11.1
2 (o} 3 13,10 12 [} 1,880 8.6 22 77 10.7
3 [o] 5 15.2§ 13 o] 2,100 8.2y 23 47.8 9.4
4 0 50 18.8| 14 o] 2,680 8.2 24 36.1 8.2
5 0 300 19.3] 15 of 2,400 9.8( 25 29.0 7.0
6 o] 1,360 17.2) 16 0 1,190 12.6]| 26 23.6 6.4
T ol 2,320 15.7) 17 0 765 12.6 27 19.9 5.0
8 o] 1,080 14,14 18 0 450 11.6] 28 17.8 4.8
9 0| 1,150 12.1% 19 o] 320 10.7}4 29 14.6 5.0
10 [¢] 1,000 10.7{ 20 0 187 10,2 30 12.6 7.0
31 7.6
Monthly mean discharge, in cubic feet per second 699 10.7
Runoff, inacre-feet .................. ... ... 41,580 659
Runoff, ininChes. . . ..uoo.iuiiniiuniier et iioeeaaneeesoasanns 0.0005 2.05 0.03

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

hc:?gg:tl Discharge {Hour; h(e}lag%li Discharge [Hour| S:;g;t Discharge hiiagg:t Discharge
April 6 1z 6.186 998 6 6.82 2,210 5.33 826
6 6.09 826 April 10 12 7.71 3,500 5.09 674
N | 6.39 1,040 6| 6.11 1,080 April 14 4.83 544
6| 7.16 1,730 N 5.93 9451 6 7.28 2,840 April 18
12 | 8.16 3,000 6| 5.90 9241 N | 7.00 2,440} 6| 4.69 486
April 7 12 6.14 1,110 6 6.88 2,290 N 4,63 463
6 7.65 2,390 April 11 12 7.28 2,820 6 4.50 415
N 7.40 2,080 6 6.01 1,110 April 15 12 4.21 325
61 7.74 2,500 N | 6.04 1,130} 6| 6.98 2,410 April 19
12 6.99 1,630 6 6.54 1,570 N 6.83 2,230 6 4,14 306
April 8 121 7.23 2,350 6} 7.13 2,6101 N | 4.30 350
6| 6.12 924 April 12 12 | 6.50 1,840 6 | 4.26 339
N | 6.07 889| 6| 6.82 2,110 April 16 12 | 3.91 249
6 | 6.29 1,050} N} 5.37 1,610 6 { 6.00 1,350 April 20
12 6.61 1,310 6 6.30 1,540 N 5.71 1,110 6 3.61 185
April 9 1z 6.77 2,050 6 5.49 938 N 3.43 1583
6 6.46 1,240 April 13 12 5.37 854 6 3.35 140
N 6.41 1,200 6 6.53 1,870 April 17 12 3.30 132
<] 6.17 1,000 N 6.20 1,530 6 5.38 861
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East Fork Poplar River at international boundary
(International gaging station)

Location.—Lat 49°00'00", long 105°24'30", in SWisec. 3, T. 1, R. 26 W., 2d meridian, on left
bank 200 ft north of international boundary, 300 ft southwest of Canadian customs post of East
Poplar, 14 miles upstream from mouth, and 14 miles north of Scobey, Mont. Datum of gage is
2,410.92 ft above mean sea level.

Drainage area,~256 sq mi.

Gage-height record.~Water-stage recorder graph except Mar. 1-29 when there was no gage-height
record.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 11 (no gage-height record Mar. 1-29; discharge estimated on basis of one
field observation and records for preceding winters). Shifting-control method used Apr. 24 to
May 31.

Maxima.—March-May 1952: Discharge, 1,890 cfs 4 a.m. Apr. 7 (gage height, 12,10 ft, backwater
from ice).

1931 to February 1952: Discharge, 2,310 cfs Apr. 16, 1948 (gage height, 11.39 ft); maximum
gage height, 12,8 ft Mar. 25, 1943, from floodmark (backwater from ice).

Remarks . —Many diversions for irrigation above station. This is one of the international gaging
stations maintained jointly by the United States and Canada.

Mean discharge, in cubic feet per second, 1952

Day| March April May [[Day| March April May [[Day|{ March | April May
1 2 13 75 11 2 790 16.8) 21 2 86 9.0
2 2 14 72 12 2| 1,570 14,2|f 22 2 101 9.0
3 2 35 67 13 z| 1,280 12.44 23 2 89 8.5
4 2 107 62 14 2| 1,310 11.3( 24 2 86 7.9
5 2 220 49.1f| 15 2 923 10.6)f 25 2 94 7.0
6 2] 1,050 44 .6( 16 2 426 10.6] 26 2 93 6.8
7 2y 1,640 3g.2| 17 2 222 g.6f 27 2 96 5.8
8 2| 1,400 30,5} 18 2 150 9.0{ 28 2 90 5.1
9 2 862 23.2] 19 2 107 9.0(| 29 3 82 5.8
10 2 621 19.4] 20 2 84 9.0i 30 7 73 6.6
31 14 6.1
Monthly mean discharge, in cubic feet per second 2.6 457 21,7
Runoff, in acre-feet .. iee 159| 27,200 1,330
Runoff, in inches...... e Ceeene cees 0.01 2.00] 0.098

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Gage Gage Gage Gage

Hour| height | Discharge |Hour|height | Discharge (Hour| height| Discharge |Hour|height| Discharge
April 3 4 [10,40 1,050 6| 6.97 535| 6 | 9.69 1,630
6 4.85 15.21 6 [10.74 1,160| 12 | 7.02 548( 12 | 9,08 1,380

N 4,91 17.2112 [11.45 1,420 April 11 April 15
3 4.96 19 Aprii 7 6| 7.61 791 6 [ 7.95 995
6 5.58 53 4 [12.10 1,890 N | 7.65 803| N [ 7.33 809
12 6.30 112 6 [11.98 1,840 3| 7.56 176] 6 | 7.45 845
April 4 N |i1.54 1,660 6| 7.68 81z 12 | 6.98 704

6 6.44 116 6 (11,14 1,500| 12| 8.29 995 April 16
9 6.46 118 |1z 11.08 1,480 April 12 6 | 6.25 518
N 8.27 99 April 8 61 9.34 1,490 N | 5.63 378
6 6.14 88 6 Jii.12 1,690 N | 9.82 1,680 6 | 5.31 316
12 8.58 130 N j10.81 1,570| 6 ]10.18 1,820| 12 | 5.09 279

April 5= & 6 19,71 1,150( 12 | 9.61 1,590 Apriil 17
6 6.55 110 |12 | 8.91 905 April 13 8 .88 247
N 6.58 113 April 9 6 8.90 1,310 N | 4.69 21g
6 7.92 289 6 | 8,68 929 N | 8.61 1,210 6 | 4.49 191
12 9.39 610 N | 8.83 914 6] 8.87 1,2301 12 | 4.40 179

April 6 6 | 8.16 773| 12| 8.33 1,110 April 18
6 | 10.16 977 |12 | 8.11 758 April 14 6 | 4.27 162
8 |[10.44 1,060 April 10 6] 8.24 1,080 N | 4.17 150
N | 10.35 1,030 6 . 655 N} 8.84 1,290| 6 | 4.05 137
N ] 7.40 642 12 | 3.94 126
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West Fork Poplar River at international boundary
(International gaging station)

Location.~Lat 48%00700", long 106°22'00", in SE} sec. 5, T. 1, R. 3 W., 3d meridian, on right
bank at West Poplar River Canadian customs post at international boundary in Saskatchewan, 8
miles upstream from Roanwood Coulee, and 10 miles north of Opheim, Mont. Datum of gage is
2,847.83 ft above mean sea level.

Drainage area,—141 sq mi.

Gage-height record.—Water-stage recorder graph except for period Mar. 28 to Apr. 5 when there
was no.gage-height record.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 1, 500
cfs and extended to peak stage on basis of contracted-opening determination of main channel and
by flow-over-road method. Stage-discharge relation affected by ice Mar. 28 to Apr. 13 (no
gage-height record Mar. 28 to Apr. 5). No flow Mar. 1-27.

Maxima.~March-May 1952: Discharge, 5,450 cfs 9 p. m. Apr. 14 (gage height, 5.15 ft).

1931 to February 1952: Discharge, 3,750 cfs Mar. 23, 1939 (gage height, 4.84 ft); maximum
gage height, 5.17 ft Apr. 17, 1950 (backwater from ice).

Remarks.—This is one of the international gaging stations maintained jointly by the United States
and Canada.

Mean discharge, in cubic feet per second, 1952
Day| March April May {Day| March | April May ||Day{ March April May
1 0 0.5 0.8p 11 o] 350 0.4 21 0 20.2 0.3
2 0o .3 1.0f 12 [o} 570 3022 0 13.8 .3
3 [ 1.0 1.2 13 0| 1,270 3 23 0 9.9 .3
4 0 5.0 1.0 14 ol 3,020 Al 24 0 7.1 .3
5 0 20 1.0} 15 o} 2,350 5] 25 0 5.5 3
6 01 150 8y 16 0 826 4026 0 4.2 .2
ki 0| 240 LT 17 0 318 5 27 0 2.9 .2
8 0| 180 74 18 0 142 .5 28 d 2,2 .2
9 [¢] 130 71 19 o} 92 4 29 .2 1.4 .3
10 0| 220 6] 20 0 44 .4 30 1.0 1.2 .3
31 5 3
Monthly mean discharge, in cubic feet per second...........covunns 0.06 333 0.50
Runoff, inacre-feet .............ciiviuinrnnnan . 3.6 19,830 31
Runoff, in inches...... P Py .. | 0.0005 2.64 0,004
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hziaggl:t Discharge |Hour hgf%ilDischarge Hour S:ig;’n Discharge [Hour| hiiagl:t Discharge
April 7 April 11 6 4.98 4,450|12 | 2.64 133
6 3.51 6 3.32 9 | 5.15 5,450 April 19
N ]3.52 N | 3.30 12 | 5.10 5,150} 6 2,57 112
6 3.40 4 3.68 April 15 N 2.48 89
1z 3.19 6 4.40 6 4.75 3,330| 6 2.38 70
April 8 1z 4.57 N 4.16 1,510(12 2,31
6 3.11 April 12 6 4.13 1,450 April 20
10 [3.29 6 4.49 12 | 3.87 1,040 6 2.27 52.0
N |3.21 N | 4.39 April 16 N | 2.22 44.3
6 3.14 2 4,66 6 3.81 9691 6 2.16 36.5
12 }13.04 6 4.18 N } 3.77 925112 2.09 28.3
April 9 12 4.13 6 3.51 663 April 21
6 2.95 April 13 12 | 3.26 458| 6 2.01 22.0
N |2.80 6 3.82 April 17 N [1.96 19.2
6 3.01 N |4.08 6 | 3.09 3431 6 |1.92 17.3
12 2.91 6 4.58 N | 3.08 337({12 | 1.90 16.3
April 10 8 4.72 6 2.95 265 April 22
6 2.91 12 4.66 12 2.80 193] 6 1.88 14.8
N 13.02 April 14 April 18 N |1.84 14.0
6 3.54 6 4.16 1,510 6 2.66 140| 6 1,80 12.5
12 })3.45 8 | 4.06 1,320l N | 2.60 1z20f12 }1.77 11.5
N 4,33 1,900{ 6 2.67 143
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Poplar River near Poplar, Mont.
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Location.—Lat 48°10'10", long 105°10'40", in NELNE} sec. 19, T. 28 N., R. 51 E., on right bank

4 miles north of Poplar and 8 miles upstream from mouth.
Drainage area.—3, 100 sq mi, approximately.
Gage-height record ~Water-stage recorder graph except Apr. 7, 8 when a graph based on high-

water mark was used.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 19, 000
cfs and extended to peak stage on basis of slope-area determination at site 20 miles upstream;
affected by ice Apr. 1-6. Shifting-control method used Apr. 24 to May 31.

Maxima.—March-May 1952: Discharge, 27,800 cfs 12 p.m. Apr. 7 (gage height, 16. 98 ft, from
floodmark) .

from floodmarks, site and datum then in use).

(discharge, 40,000 cfs, from slope-area determination at site 20 miles upstream).

Mean discharge, in cubic feet per second, 1852

1908-24, 1947 to February 1952: Discharge, 10,000 cfs Apr. 10, 1912 (gage height, 12.0 ft,

Flood of July 10, 1946, reached a stage of 18.1 ft, from floodmark, present site and datum

Day| March | April May |[[Day| March | April May ay| March | April May
1 0.1 25 24910 11 0.2 5,380 175} 21 0.1 929 118
2 .1 20 233 12 .1 5,310 160 22 .2 730 107
3 .1 50 228| 13 A 7,060 154 23 .1 584 98
4 .1 250 228 14 .6 8,340 151} 24 .1 499 88
5 A 1,000 222 15 .8 9,950 149 25 .4 444 78
6 .1 6,000 217§ 16 .6 10,800 143 26 .1 401 70
7 .1 20,300 217 | 17 .4 8,410 140 27 .2 354 72
8 .1| 26,200 2024 18 .2 3,930 136 28 .8 324 64
9 .1] 18,300 187 19 .2 2,030 131 29 1.2 287 61
10 .1 8,060 183§ 20 .2 1,300 124§ 30 1.2 263 66
31 7.0 64
Monthly mean discharge, in cubic feet per second.........coeveenas 0.51| 4,918 148
Rurnoff, in acre-feet ... . 31 {292,600 8,960
Runoff, in inches....... . 0.0002 1.77 0.05

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Gage Gage Gage Gage
Hour| height | Discharge {Hour| height| Discharge [Hour|height | Discharge |Hour|height | Discharge
March 31 3| 7.8 N|13,04 5,260 6 [14.26 6,930
6 1.84 6 | 8.57 6| 12.88 5,160| 12 | 13,65 5,820
N 1.86 9 |11,50 12 | 12.81 5,110 April 18
6 2,01 12 |13,38 April 12 - 6 |12.24 4,740
12 2.61 April & 6112.86 5,140| N |10.68 3,750
April 1 6 |13.81 N|13.13 5,320 & | 9.50 3,040
6 2.96 9 114,51 613,28 5,420 12 | 8.75 2,590
8 3.07 N |14.46 12 | 13,50 5,600 April 19
N 2.91 6 |14.64 April 13 6| 8.23 2,280
2 3.06 12 |14.98 9,130{ 6[13.83 6,120 N | 7,75 2,020
6 2.85 April 7 N|14.31 7,040 6 [ 7.29 1,760
12 2.80 6 |15.60 13,400| 614,69 8,090 12 | 6.92 1,560
April 2 N |16.47 22,500 12| 14,79 8,420 April 20
6 2.80 6 {16.88 26,800 April 14 6| 6.87 1,420
N 2.58 12 |16.98 27,800| 6 ]14.73 8,220 N | 6.45 1,320
6 2.53 April 8 N|14.76 8,320, & | 6.18 1,180
12 2.61 6 [16.96 27,600| 614,83 8,560| 12 | 5.90 1,040
April 3 N |16.82 26,400| 12 | 14.89 8,090 April 21
[ 2.42 6 116,73 25,200 April 15 6| 5.73 964
8 2.38 12 |16.58 23,600| 6 |14.46 7,420 N | 5,65 928
9 3.80 April 9 N |15.57 13,100f 6 | 5.56 889
N 4,89 6 |16.50 22,800( _6}15.12 9,750 12 | 5,42 833
[ 6.84 N [16.15 19,100 12 | 15.33 11,000 April 22
12 7.35 6 |15.68 14,200 April 16 6 | 5.28 777
April 4 12 (15.31 10,800 6 }15.13 9,800, N | 5,15 728
6 . April 10 N | 15,13 9,800 & | 5,02 681
N 7.91 6 [15.00 9,210 6 |15.42 11,700| 12 | 4.90 639
6 7.46 N [14.61 7,840 9115.50 12,400 April 23
12 7.54 6 |14.17 6,740| 12 [ 15.46 12,0001 & | 4.81 608
April § 12 [13.83 6,120 April 17 N | 4.73 582
[ 7.79 April 11 615,14 9,850 & | 4.65 556
N 7.81 6 |13.42 5,520 N |14.65 7,960] 12 | 4.59 537
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Big Muddy Creek Basin

Beaver Creek near international boundary

(International gaging station)

Location.—Lat 48°59'20", long 105°00'40", in SWi sec. 4, T. 37 N., R. 51 E., on left bank 500 ft
downstream from Litile Beaver Creek, three-quarters of a mile south of international boundary,
6 miles northwest of Daleview, 7 miles upstream from mouth, and 7 miles east of Big Beaver
Customs Post.

Drainage area.—190 sq mi, approximately.

Gage-height record.~Staff gage read once or twice weekly after Apr. 16. Stakes set at water sur-
face about every other day during period of high flow and peak stage obtained by levels to high-
water marks. Daily mean gage heights computed from graph based on available gage heights
Apr. 6-20,

Discharge record —Stage-discharge relation defined by current-meter measurements below 320 cfs
and extended to peak stage on basis of slope-area determinations, Discharge for days of ice
effect or no gage-height record estimated on basis of records for nearby stations and weather
records. No flow Mar, 1-26. Shifting-control method used May 22-31.

Maxima.—March-May 1952: Discharge, 4,020 cfs about 2 a, m, Apr. 7 (gage height, 13.3 ft, from
floodmarks) .

1949 to February 1952: Discharge, 3, 260 cfs Apr. 30, 1951 (gage height, 12,68 ft, from
floodmarks) .

Remarks . —This is one of the international gaging stations maintained jointly by the United States

and Canada.

Mean discharge, in cubic feet per second, 1952

Day| March | April May (Day| March | April May [[Day| March April May
1 (o] 150 4.8§ 11 0 260 2.70 21 0 14 2.1
2 [¢] 300 4.4 12 0 404 2.7 22 o] 10.7 2.1
3 0 350 4.0ff 13 of 275 2,71 23 (¢} 7.4 2.1
4 0 1,000 3.6| 14 0| 231 2.6 24 [ 6.6 2.0
5 ol 2,500 3.2[ 15 0| 152 2.50 25 0 5.8 2.0
6 0| 3,100 3.0 18 0 84 2.40 26 0 5.0 1.9
7 0] 2,490 2.9 17 0 54 2.44 27 1 4.8 1.8
8 0 705 2.8)f 18 0 36 2.311 28 3 4.4 1.8
9 0 307 2.8| 19 0 26.2 2.3{ 29 5 4.2 1.9
10 o] 204 2.8) 20 0 17.3 2.2| 30 10 4.0 2.0
31 30 2.2
Monthly mean discharge, in cubic feet per second.................. 1.6 424 2.61
Runoff, in acre-feet v . 97| 25,210 181
Runoff, in inches.......... 0.01 2.49 0.02
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Big Muddy Creek at Daleview, Mont.

Location—Lat 48%55', long 104°57', in N} sec. 5, T. 36 N., R. 52 E., on right bank 100 ft down-
stream from highway bridge, half a mile west of Daleview, half a mile upstream from Whitetail
Creek, and 6 miles north of Redstone.

Drainage area,~330 sq mi, approximately.

Gage-height record.—Water-stage recorder graph starting Mar. 30.

Discharge record.~—~Stage-discharge relation defined by current-meter measurements below 1, 300
cfs and extended to peak stage on basis of slope-area determination of peak flow. Discharge for
periods of ice effect or no gage-height record Mar. 1 to Apr. 3 estimated on basis of one dis-
charge measurement, one estimate of flow, available gage-height record, and weather records.
No flow Mar, 1-26,

Maxima.—March-May 1952: Discharge, 6, 360 cfs 10 a. m. Apr. 7 (gage height, 17,15 ft).

1947 to February 1952; Discharge, 2,920 cfs (revised) Apr. 18, 1948 (gage height, 16,58 ft).

Mean discharge, in cubic feet per second, 1952

Day| March April May |[Day| March April May uDay March | April May
1 0 200 6.4 11 0o 258 4.3 21 0 19 3.1

2 0 400 6,31 12 0 451 4.2( 22 o] 15 3.0

3 0 400 6,44 13 0 388 4,14 23 0 14 2.8

4 0 579 6.4[ 14 0 309 3.9 24 ¢] 13 2.7

5 o| 1,160 5.9 15 0 228 3.8 25 0 11 2.6

6 o] 3,680 5.3] 16 o] 122 3.7 26 0 10 2.6

7 0 5,120 5.1[ 17 0 72 3.6| 27 1 9.2 2.5
8 0 1,760 4.8{ 18 0 47 3.5] 28 4 8,3 2.5
9 0 426 4.6 19 o] 33 3.4 28 9 7.4 2.5
10 0 237 4.5] 20 0 27 3.2 30 15 6.6 2,5
31 40 2.5

Monthly mean discharge, in cubic feet per second, cesane 2.2 534 3.96
Runoff, in acre-feet ... cerernaan ceenen 137| 31,760 243
Runoff, in inches Ceesesnsee teeresesecrsasanas 0,008 1.81 0,01

Gage beight, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour l?eailght Discharge |Hour E:;ght Discharge |Hour ,f’:,g; Discharge |Hour Eeaé; Discharge
March 30 6 (12,50 650 N |10.,91 475 April 14
6| 5.28 12 [13.74 814| 6 | 9.68 355f 6 | 8.80 277
12 5.16 April S 12 8,27 236 9 8.72 271
March 31 6 [14.80 978 April 10 N 9.04 298
6 | 4.90 N [15.40 1,090| 6 | 8.22 232 8 | 9.78 364
N 5.42 6 [15.72 1,200 N 8,53 255 12 8,90 285
6 | 6,08 12 |16.29 1,920 6 | 8.41 246 April 15
12 6.86 April 6 12 7.65 192 3] 8,01 218
April 1 6 |16,53 2,720 April 11 N | 7.72 197
4] 7.79 N {16.87 4,470 3 7.30 168 3] 8,45 249
N | 8.52 6 |16.87 4,470 6 | 7.50 182| 12 | 7.86 207
6 |10.10 12 {16.83 4,230 N 8.32 239 April 16
12 111,39 April 7 6 | 9.62 350 6 | 6.90 142
April 2 6 [16.95 4,980 9 | 9.69 356 N | 6.31 108
6 .1 10 |17.15 6,360 12 9.53 342 8 5.96 91
N {10.83 N [17.14 6,290 April 12 12 | 5.84
6 111,72 6 (16.97 5,100 | 3 | 9.36 326 April 17
12 [11.55 12 |18.70 3,500 6 9.48 337 <] 5.79 82
April 3 April 8 N [11.08 492| N | 5.57 73
6 .9 6 |16,44 2,390 6 |11.86 573 ] 5.29 62
N |10.70 N [168.17 1,640 12 }10.94 478| 12 §.12 55
6 {10.98 6 114,72 965 April 13 April 18
12 |11.35 519 | 12 {11.85 572| 6 }10.03 387 6 | 5.04 52
. R April 4 April 9 N 9,91 376 N 4,91 46
3] .03 487 4 [11.02 486 6 |10.05 389 [} 4,81 42
N |11.27 511 6 11,02 486 | 12 9.34 325] 12 4.72 39
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Big Muddy Creek at Plentywood, Mont.

Location.—Lat 48°46', long 104°35', in NWiNW$ sec. 30, T. 35 N., R. 55 E., on right bank at
downstream side of highway bridge, at Plentywood, 2 miles downstream from McCoy Creek, and
3 miles upstream from Box Elder Creek.

Drainage area,~—950 sq mi, approximately.

Gage-height record.—Water-stage recorder graph after Mar. 31.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 2, 800
cfs and extended to peak stage on basis of slope-area determination. Discharge for period of
ice effect or no gage-height record Mar. 1 to Apr. 5 estimated on basis of four current-meter
measurements, available gage-height record, and weather records. Shifting-control method
used Apr. 24 to May 31.

Mazxima.—March-May 1952: Discharge, 7,240 cfs 3 a.m. Apr. 8 (gage height, 19.00 ft).

1948 to February 1952: Discharge observed, 2,850 cfs Apr. 19, 1948 (gage height, 15,64 ft).

Mean discharge, in cubic feet per second, 1952

Day | March | April May ay | March | April May |[Day| March | April May
1 1.1 300 26 11 1.2 1,730 18 21 1.2 77 13
2 1.1 790 24 12 1.2 964 17 22 1.2 63 12
3 1.1] 1,100 23f 13 1.2 780 174 23 1.2 54 12
4 1.1 1,400 24) 14 1.2 894 16} 24 1.2 46 12
5 1.1] 2,200 23} 15 1.2 808 16§ 25 1.2 42 11
6 1.1 4,260 22| 16 1.2 586 15] 26 1.2 43 11
7 1.1 6,370 21y 17 1.2 421 15§ 27 5 38 11
8 1.2 6,930 21|l 18 1.2 255 15§ 28 10 33 11
9 1.2 5,750 19| 19 1.2 140 14§ 29 15 30 12
10 1.2 3,390 18| 20 1.2 101 144 30 20 27 11
31 50 11
Monthly mean discharge, in cubic feet per second............ 4,21 1,321 16.3
Runoff, in acre-feet .......cvveeeieinnrsonroanne 259{ 78,580 1,000
Runoff, in inchesS...ueveeieinecananns 0.005 1,55 0,02

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour E;aiggt Discharge [Hour he:ghtl Discharge ‘Hour S:lggtl Discharge [Hour f:sgﬁt Discharge
March 31 April 5 N [18.16 5,890 6 | 9.64 918
N 4,56 2 |14.36 1,900 6 |17.76 5,290| 12 | 9,56 902

6 6.00 6 |13.20 1,600 12 {17,.24 4,580 April 15
12 6.83 9 |14.84 2,200 April 10 6| 9.36 864
April 1 N | 14.67 2,100 6 |[16.72 3,950 N | 9.11 817
3 6.99 3 114,58 2,000/ N |16.14 3,560] 6 | 8.79 756
6 6.94 6 |14.82 2,100 6 |15,47 2,790| 12 | 8.44 691

9 6.77 12 |16.80 3,600 12 | 14,73 2,320 April 16
N 6.82 April & April 11 6 | 8.09 628
[ 7.54 6 |17.80 5,350 6 |14.03 1,970 N | 7.80 579
12 8,75 640 N | 16.90 4,160 N |13.21 1,700 6 | 7.54 540
April 2 6 |16.08 3,300 6 [12.24 1,460 12 | 7.28 505

6 9.01 700{12 |17.47 4,890 12 | 11,30 1,250 April 17
N 9.27 750 April 7 April 12 6 | 6.97 465
& 9.98 890| 6 | 18.30 6,100 ¢ |20.46 1,080| N | 6.62 420
1z | 10.70 1,000| N |18.53 6,470 N | 9.70 930| 6 | 6.27 377
April 3 6 |18.79 6,880 6| 9,18 830| 12 | 5.96 340

6 | 10,98 1,100(12 | 18.97 7,190 12 | 8.92 781 April 18
N | 11.17 1,100 April 8 April 13 6 | 5.62 299
6 |11.62 1,200| 3 |19.00 7,240 6| 8.79 756| N | 5.24 256
1z | 11.93 1,300( 6 |18.95 7,160 N | 8.84 766| 6 | 4.79 207
April 4 N ]18.81 6,920 6 | 8.97 790 12 | 4.48 173

6 | 11.96 1,300 6 | 18.69 6,720| 12 | 9.20 834 April 19
N | 12,08 1,300{12 |18.58 6,550 April 14 6 | 4.28 152
6 | 12.85 1,500 April 9 6| 9.45 8g2| N | 4.14 138
12 | 14,10 1,800 & |18.39 6,240 N | 9.60 910| 6 | 4.03 127
12 | 3.92 117
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Big Muddy Creek at Reserve, Mont.

Location.~Lat 48°37', long 104027', in N4 sec. 24, T. 33 N., R. 55 E., near center of spanon
downstream side of highway bridge at Reserve.

Drainage area.—1, 150 sq mi, approximately.

Gage-height record.—Main channel: Once-daily wire-weight gage readings Mar. 1-10, 19, 24-28,
30, 31, May 12, 26; graph based on once-daily readings Apr. 1-19. Overflow channel: Graph
based on once-daily readings made Apr. 2-13, 15, and graphs for main channel and for station
at Plentywood.

Discharge record.~Main channel: Stage-discharge relation defined by current-meter measure-
ments. Overflow channel: Stage-discharge relation defined by current-meter measurements
below 2, 900 cfs and by contracted-opening determination of peak discharge. Main channel dis-
charge for periods of ice effect or no gage-height record Mar. 1 to Apr. 4 and for period of no
gage-height record Apr. 20 to May 31 estimated on basis of one estimate of flow, three current-
meter measurements, weather records, and records for station at Plentywood. Stage-discharge
relation indefinite Apr, 4-6. Shifting-control method used on main channel May 12, 26; on
overflow channel Apr. 14, 15,

Maxima.—March-May 1952: Discharge, 6, 300 cfs 12 p. m. Apr. 8 (includea discharge in overflow
channel} .

1920-24, 1950 to February 1952: Daily discharge, 1,520 cfs Apr. 18, 1950.

Records for main channel

Mean discharge, in cubic feet per second, 1952
Day| March | April May j#Day| March | April May [Day| March April May
1 0.1 10 45§ 11 0.2y 1,750 27| 21 0.2 130 18
2 .1 50 42§ 12 .2l 1,730 26| 22 .2 100 18
3 .1 620 40f 13 .2l 1,520 25] 23 .2 20 17
4 .1 1,150 380 14 .2( 1,140 24 24 .2 80 16
5 .1f 1,630 36} 15 .2| 1,060 23§ 25 .2 72 16
6 .1 1,740 34 16 .2 989 22j 26 .2 65 16
7 .1] 1,750 32 17 .2 701 214 27 1 60 15
8 1) 1,760 314 18 .2 453 20} 28 2 56 15
9 .1 1,750 294 19 .2 252 20) 29 4 52 14
10 .1 1,750 28] 20 .2 180 19 30 6 48 14
31 8 13
Monthly mean discharge, in cubic feet per second l/ Cereaaee PPN 0,81 1,331 24.3
Runoff, in acre-feet 1{....... .. 50{ 79,180{ 1,500
Runoff, ininches 1/ . ..vivernn.s -« | 0,0009 1.29 0,02
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hGe:gg:tl Discharge [Hour hgiag%net I Discharge |Hour }iaigﬁt Discharge {Hour| h(iiagglft Discharge
April 1 April 5 April 11 6 | 10.82 1,080
6 3.70 6 | 13.35 1,570 N } 13.68 1,750{ 12 { 10.78 1,070
N 3,10 N | 13.45 1,620{ 12 | 13.68 1,750 April 16
6 3.50 6 | 13,60 1,720 April 12 6 | 10,70 1,050
12 3.90 12 | 13,65 1,740 6 | 13.67 1,750 N | 10,50 1,010
April 2 April s N | 13,62 1,740 6 | 10.15 933
6 4.00 N | 13,65 1,740f 6 | 13.55 1,720 12 9.80 856
N 4.20 12 | 13.65 1,740} 12 | 13.35 1,670 April 17
6 4.70 April 7 April 13 ~ 6 9.40 770|
12 6.80 N | 13.66 1,750, 6 | 13,10 1,610 N 9,00 690
April 3 5 | 13.70 1,760} N | 12,80 1,540 6 8,65 627
6 9.10 12 | 13,70 1,760 6 | 12.40 1,450 12 8,35 576
N | 10.00 April 8 12 | 11.90 1,330 April 18
6 | 10,85 N | 13.69 1,769 April 14 [ 7.90 506
12 | 11.40 12 | 13.69 1,760 6 | 11,35 1,200 N 7.50 450
April & April 9 N | 10,95 1,110 6 7.10 398
6 | 11,80 N | 13.68 1,750, 6 | 10,75 1,060| 12 6.60 338
N | 12,45 12 | 13.66 1,750| 12 | 10.65 1,040 April 19
6 | 12,90 April 10 April 15 6 6.15 288
12 | 13.20 1,500 N | 13,65 1,750, 6 | 10.70 1,050 N 5.80 252
12 | 13.66 1,750 N | 10,78 1,070} 6 5.35 210
12 5.00 181

l/ Records include discharge of overflow channel (see p. 152).
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Big Muddy Creek at Reserve, Mont, ~Continued
. Records for overflow ch 1
Mean discharge, in cubic feet per second, 1952
Day| March | April May fDay| March | April May ay| March April May
1 [ 11 1,690 21 0
2 10 12 1,050 22 o]
3 50 13 504 23 [o]
4 76 14 158 24 o]
5 348 15 24 25 0
6 1,600 16 (¢ 26 0
7 2,290 17 0 27 0
8 3,140 18 (¢} 28 0
9 3,700 19 (¢} 29 0
10 2,540 20 o 30 [¢]
31
Monthly mean discharge, in cubic feet per second....... cesananesns -
Runoff, in acre-feet -
Runoff, ininches..................... ol

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h%?ggﬁ Discharge [Hour| hgliiﬂDischarge Hour fggﬁt Discharge [Hour| hi?g%?t Discharge
April 2 6 4.70 500 April 9 6 [ 5.40 910
6 2.00 12 | 5.25 8051 6 7.35 4,040|12 | 5.20 770
N | 2.35 April 6 N | 7.10 3,580 April 13
6 2.60 6 |5.75 1,240| 6 7.00 3,400} 6 } 5.00 650
12 2.80 N 6.10 1,780|12 6.80 3,040 N 4.60 460
April 3 [ 6.20 1,960 April 10 6 4.40 380
6 2.90 12 6.25 2,050 6 6.65 2,770(12 4.10 280
N | 3.00 April 7 N | 6.50 2,500 April 14
6 | 3.10 [ 6.30 2,140| 6 6.40 2,320| 6 | 3.80 200
12 | 3.10 80| N | 6.40 2,320|12 6.30 2,140 N [ 3.60 158
April 4 6 | 6.45 2,410 April 11 6 |3.30 106
6 |3.05 72112 | 6.50 2,500} 6 6.15 1,870{12 | 3.00 80
N |3.05 72 April 8 N | 6.00 1,600 April 15
6 |3.05 72| 6 6.55 2,590 6 | 5.95 1,520 6 | 2.70 33
12 | 3.20 95| N | 6.70 2,860[12 | 5.85 1,370 N }2.40 19
April S 6 7.10 3,580 April 12 6 }|2.10 10
6 | 3.60 1e0}12 7.60 4,540 6 | 5.70 1,180{12 | 1.80 4.5
N | 4.10 280 N |5.55 1,040
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Yellowstone River Basin

Yellowstone River near Sidney, Mont.

Location,—Lat 47°37", long 104°11", in NWiNW; sec. 5, T. 21 N., R. 59 E., on right bank at
Montana Water Conservation Board pumping plant, 2} miles upstream from Fox Creek, and about
4% miles upstream from bridge on State Highway 23 where wire-weight gage is located.

Drainage area.—69, 450 sq mi, approximately (at highway bridge) .

Gage-height record.—Water-stage recorder graph except for period Mar. 1 to Apr. 3 for which gage
height graph based on twice-daily readings of bridge gage was used.

Discharge record.—Stage-discharge relation for recording gage defined by current-meter measure-
ments; bridge-gage rating defined below 82, 000 cfs and extended to peak discharge on basis of
former curve. Shifting-control method used Apr. 2 to May 12. Discharge for period of ice ef-
fect Mar. 1-30 computed on basis of six discharge measurements, weather records, and records
for Missouri River stations.

Maxima~—March-May 1952;: Discharge observed, 138,000 cfs 6 a,m, Mar. 31 (gage height, 18.1
ft); gage height at bridge, 19.7 ft 11 p.m. Mar. 30 (ice jam), from high-water mark.

1934 1o February 1852: Discharge observed, 132,000 cfs Mar. 29, 1943 (ice breakup); gage
height observed, 21.85 ft Mar. 22, 1947 (ice jam).

Mean discharge, in cubic feet per second, 1952
Day| March | April May [Day| March | April May nDay March April May

5,000 [110,000 | 17,200f 11 [ 6,000 17,100 25,100 21 | 6,300 11,800 17,300
4,900 | 79,200 21,3004 12| 6,200| 14,200| 22,700} 22 | 6,500 | 11,600 16,600
5,000 | 54,800 | 25,2004 13| 6,000{ 12,600 20,4004 23| 6,300} 11,600 16,900
5,200 | 40,500 | 25,100f 14| 6,200| 11,600 18,700 24 | 6,000] 12,500 23,300
5,300 | 35,700 | 25,300 15| 6,400 10,900 17,100 25| 6,000| 13,000 | 35,600
5,300 | 36,300 | 26,900 16 | 6,400 10,600 17,500 26 | 6,500 | 12,400 | 37,200
5,400 | 33,400 | 30,200 17| 6,300} 10,600 19,700 27| 7,300 | 12,200 | 37,200
5,400 | 27,700 | 33,400} 18 | 6,200 10,400 21,900 28 | 8,200 12,200 | 34,900
5,500 | 23,900 | 31,700} 19 | 5,300 10,500 22,000 29 | 11,000 | 12,400 | 36,700
5,600 | 20,800 | 27,800f 20 | 6,200 11,000 19,500 30 | 17,500 | 14,400 | 38,400
31 [118,000 36,700

10,140 | 23,530} 25,790
623.6} 1,400{ 1,586

OO -TD U B W -

—

Monthly mean discharge, in cubic feet per second
Runoff, in thousand acre-feet................. ..

Runoff, ininches........coouiveiunnnaas T et 0.17 0.38 0.43
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(:ia gg}ftIDischarge Hour hSia%:c Discharge {Hour| hGeaiggt Discharge [Hour h%?flft l Discharge
March 30 April 6 April 17 April 29
61 9.3 1l.64 36,200 N | 8.01 10,600 | N | 8.04 12,300
N| 9.9 11.88 38,300 | 12 | 7.98 10,500 { 12 | 8.15 13,000
6 110.5 11.74 37,000 April 18 April 30
8 113.8 12 }11.41 34,200 N | 7.94 10,400 | N | 8.42 14,500
10 [19.6 April 7 12 | 7.96 10,500 | 12 | 8,62 15,700
11 (19.7 11.38 33,900 April 19 May 1
12 [19.6 100,000 11.38 23,800 | N | 7.93 10,400 N | 8.86 17,200
March 31 11.31 33,200 12 | 8.00 10,600 | 12 | 9.13 18,900
18.1 138,000 [ 12 [11.03 30,800 April 20 May 2
16.6 118,000 April 8 N 8.11 11,000 N 9.44 21,300
16.3 114,000 10.81 29,000 | 12 | 8.21 11,300 { 12 | 9.75 23,800
16.0 110,000 10.66 27,800 April 21 ,

-

May 3
10.45 26,000| N | 8.41 12,100} N ] 9.98 25,600
10.39 25,500 | 12 8.35 11,900} 12-§10.00 25,800
April 9 April 22 ‘S May 4
10.21 24,000 N 8.26 11,500 N 9.90 24,900
10.00 22,200 | 12 8.21 11,400 | 12 9.88 24,700
April 10 April 23 May 5

16.0 110,000
April 1

16.2 113,000

16.2 113,000

15.8 108,000

15.2 100,000

=

[

e
NOZO NMORZO NOZ0 NOZO MDOHZ0 NONZo

April 2 9.89 21,300 N | 8.23 11,600 | N | 9.96 25,400
14.4 90,800 | 1 9.53 18,500 | 12 | 8.28 12,000 | 12 110.01 25,800
13.3 78,300 April 11 April 24 May 6
12.3 67,300 9.33 17,100 N 8.37 12,500 N {10.14 26,800
1i1.6 60,600 | 1 9.09 15,600 | 12 8.45 13,000 {12 |10.30 28,100

April 3 April 12 April 25 May 7
11.0 56,600 8.83 14,000 N | 8.44 13,100 | N |10.58 30,200
10.6 55,800 | 1 8.63 13,100 | 12 | 8.33 12,700 | 12 |10.84 32,400
10.1 52,400 April 13 April 26 May 8

1 9.6 48,300 8.56 12,700 N 8.24 12,400 N 110.99 33,700

April 4 1 8.39 12,000 { 12 | 8.17 12,200 { 12 {11.02 33,800

12.36 42,800
12.03 39,900
11.75 37,400
11.57 35,800

April 14 April 27 May 9
8.23 11,400 N | 8.11 12,100 | N {10.76 31,600
8.23 11,400 | 12 | 8,09 12,200 [ 12 |10.54 29,700
April 15 April 28 May 10

= o)
[}~ [ -4 N2 [\ 34 [N -4 n = [NE-4 e 2Zo noZo nNnoe2Zo

[

April 5 8.06 10,800 | N | 8.06 12,200 | N [10.30 27,700
11.73 37,200 | 1 8.00 10,600 | 12 | 8.00 12,000 | 12 {10.15 26,300
11.66 36,800 April 16
11.44 34,600 | N | 8.02 10,600
12 11,27 33,200 |12 | 8,04 10,700
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Missouri River Main Stem

Missouri River near Williston, N. Dak.

Location—Lat 4B°07', long 103°44', in sec., 31, T. 154 N., R. 101 W., on left bank 10 ft down-
stream from Lewis and Clark Highway bridge, 5 miles southwest of Williston (7 miles by road),
25 miles downstream from Yellowstone River, and at mile 1,650.2. Datum of gage is 1, 830.20
ft above mean sea level, datum of 1929,

Drainage area.—164, 500 sq mi, approximately.

Gage-height record—~Water-stage recorder graph (intermittent) with numerous gaps bridged by
graph based on two or more daily wire-weight gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr, 1. Shifting-control method used throughout period.

Maxima.—March-May 1952: Discharge, 170, 000 cfs 8:20 a.m. Apr. 1 (gage height, 17.76 ft,
affected by ice).

1928 to February 1952: Discharge, 231,000 cfs Apr. 4, 1930, from rating curve extended
above 80,000 cfs; gage height, 19.78 ft Mar. 28, 1943 (ice jam).
Maximum stage known, about 28 ft in April 1912, according to local residents.
Remarks.—Flow regulated by Fort Peck Reservoir. Many diversions above station for irrigation.

Mean discharge, in cubijc feet per second, 1952
Day| March | April May [Day| March | April May §Day| March April May
1{12,800(124,000( 39,600 11 { 11,600| 73,600| 38,000 { 21 | 10,300 | 60,000 27,300
2] 12,8001}113,000| 42,300§ 12 | 11,700| 62,800 | 35,400 22 { 10,400 | 54,700 | 25,100
3] 13,000 101,000 45,300 13 | 11,500 | 54,200 | 33,200 | 23 } 10,700 | 50,400} 26,000
4| 12,800 99,400 44,900 14 | 11,400| 49,800 | 30,600 |f 24 { 11,200 | 46,500 | 30,200
5 | 12,400 100,000 | 43,000 15| 11,100| 49,400| 27,800 |f 25 } 11,500 | 43,200 | 41,900
6 | 12,000 72,500 ( 43,800( 16 { 10,900 | 48,000 | 26,000 ¢ 26 { 11,900 | 39,600 46,800
7 | 11,700 | 70,700 | 45,2001 17 | 10,800 49,800 26,800 } 27 | 12,100 | 37,900 | 46,200
8 | 11,400 [103,000 | 47,800/ 18 | 10,600 52,000 | 29,000 { 28 | 12,100 | 37,000 | 44,600
9| 11,400 92,600 | 45,700} 19 | 10,400 | 52,100 30,300 } 29 | 12,400 | 36,800 | 41,200
10 | 11,400 | 85,100} 41,6004 20 | 10,400 57,000 | 29,900 || 30 | 14,400 | 37,300 | 43,100
31 | 25,700 43,600
Monthly mean discharge, in cubic feet per second.................. 12,090 | 65,110 | 37,490
Runoff, in thousand acre-feet.................... 743.4 3,875 2,305
Runoff, in inches...... Pt itaeeraasie. eeesassans 0.08 0.44 0.26
Gage height, in feet, and discharge, in cubic feet per second, at indjcated time, 1952
Hour h(:iaghi Discharge [Hour| hg'iz%:‘. Discharge [Hour hGe%g}ext Discharge [Hour h(z?gg}ft Discharge
March 29 10 |16.10 144,000 S |11.75 86,000 April 8
N 6.56 12,300 N |15.90 142,000 9 14,50 130,000 4 [11.33 106,000
12 6.82 12,800 3 |16.87 160,000 { 12 |13.00 120,000 8 |11,44 108,000
March 30 6 |16.58 156,000 April § N {11.24 105,000
8 7.07 13,600 | 12 |15.19 131,000 6 ]12.00 110,000 6 110.97 101,000
4 7.44 14,600 April 2 N |11.12 100,000 { 12 |10.75 97,900
12 8.15 17,000 6 114,24 116,000 6 110.47 90,000 April 9
March 31 N |13.70 109,000 | 12 9.92 81,400 8 }10.50 94,400
6 8.75 19,500 3 |13,52 107,000 April 6 4 |10.20 90,000
N 9.53 23,500 9 [13.48 107,000 6 9.43 74,2004 12 (10,12 89,200
6 {10.95 30,000 | 12 [13.41 106,000 N 9.14 70,200 April 10
11 {12.17 40,000 April 3 6 g9.10 69,800 8 9.87 87,300
12 {12.65 45,000 6 113.18 103,000 | 12 g.10 89,900 4 9.71 83,600
April 1 N |12.90 101,000 April 7 12 9.42 79,500
3 ]14.40 68,000 6 |12.66 98,000 6 8.93 67,500 April 11
6 [15.60 90,000 | 12 |12.62 98,000 N | 8.80 65,700 N 8.96 73,200
7:20(16.55 105,000 April 4 4 8.80 65,800 { 12 8.60 68,400
7:50|15.70 107,000 6 112.38 95,000 7 9.15 71,200 April 12
8:20|17.76 170,000 N |12.10 91,000 12 [10.65 95,000 N 8.17 62,700
9 |16.60 150,000 12 7.83 57,500
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Little Muddy Creek Basin

Little Muddy Creek near Williston, N. Dak.

Location.~Lat 48°11'40", long 103°35'50", on line between sec, 31; T. 155 N., R. 100 W., and
sec, 6, T. 154 N., R. 100 W., on upstream side of highway bridge, 2.5 miles downstream from
Camp Creek, 4 miles northwest of Williston, and 6 miles upstream from mouth. Altitude of
gage is about 1, 850 ft (by interpolation between known altitudes along river channel).

Drainage area.~1,010 sq mi, approximately.

Gage-height record.—~Graph based on twice-daily readings of wire-weight gage Mar. 30 to Apr. 5
and once-daily gage readings Mar. 27-29, Apr. 6-12. Once-daily gage readings used Mar. 1-
26, Apr. 13 to May 31.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 4.

Maxima.—March-May 1952: Discharge, 2,590 cfs 2:30 p. m. Apr. 6 (gage height, 12.52 ft).

1904-9, 1932-33, 1946 to February 1952: Discharge, about 2, 500 cfs Mar. 23, 1947 (gage
height, 13.8 ft, backwater from ice).

Remarks.~—Some small diversions for irrigation, Some regulation by Lake Zahl, Fish and Wildlife
Service reservoir.

Mean discharge, in cubic feet per second, 1952

Day| March April May JDay| March | April May nDay March April May
1 1,460 28| 11 o] 222 19 21 o] 89 14
2 0{ 1,620 27f 12 0 164 18} 22 0 76 13
3 o 1,420 26f 13 0 151 174 23 0 55 14
4 o] 1,260 24§ 14 o 139 170 24 0 48 13
5 o| 1,670 234 15 0 127 16| 25 0 37 12
6 O 2,240 221 16 0 125 15| 26 0 36 13
7 o 1,640 21§ 17 [ i2s 15§ 27 5 32 13
8 o 1,070 20k 18 0 120 15| 28 20 31 12
9 0 644 20§ 19 0 119 16§ 29 100 30 12
10 0 364 19§ 20 0 99 14§30 320 30 12
31 760 12
Monthly mean discharge, in cubic feet per second 38.9 508 17.2
Runoff, in acre-feet .......... e reeeeaenean 2,390 | 30,230 1,060
Runoff, ininches....ovoviuvuincuunnes 0.04 0.56 0.02

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour tgiaélft Discharge [Hour,| hgiag%\et Discharge [Hour I:}:ig;t Discharge [Hour hGeziigg:t Discharge
March 30 6 {11.30 1,620 12 }10.67 1,840 12 | 7.25 840
N | 6.30 300 | 12 110.95 1,500 April 6 April 9
12 | 7.30 500 April 3 6 [11.35 2,100 6 { 6.75 732
March 31 6 |10.45 1,350 N |12.40 2,540| N | 6.28 638
6| 7.70 5801 N }10.72 1,44012:30}12,52 2,580] 6 ) 5.80 549
N | 8.20 6801 6 [10.72 1,460| 6 [11.95 2,340 12 | 5.38 477
6 9.35 950 | 12 |10.45 1,400 12 [11.05 1,980 April 10
12 110.15 1,150 April 4 April 7 N | 4.62 355
April 1 6 |10.00 1,320) 6 |10.55 1,800 12 4.03 271
6 110.70 1,350 N | 9.45 1,240f N |10.05 1,630 April 11
N |11.07 1,480 | 6 | 8.90 1,170| 6| 9.55 1,460 N | 3.57 214
6 |11.37 1,600112 | 8.98 1,280 12§ 9.10 1,320} 12 | 3.32 188
12 |11.50 1,680 April § April 8 April 12
April 2 6 9.47 1,430 6| 8.65 1,180} N | 3.00 159
6 [11.45 1,660 N [10.45 1,770 N | 8.20 1,070 |12 | 2.90 150
N §11.40 1,640 | 6 }10.85 1,910 6| 7.70 946
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Little Missouri River Basin

Little Missouri River near Alzada, Mont.

Location.—Lat 45°05', long 104°24', in NESW} sec. 6, T. 9 S., R. 60 E., on right bank 1,9
miles downstream from Thompson Creek and 4 miles north of Alzada. Altitude of gage is
3,367 ft (from river profile survey).

Drainage area.~780 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except for periods Mar. 22-28, Apr. 2-4. For
period Apr. 2-4, graph drawn on basis of adjacent recorder graph.

Discharge record.~Stage-discharge relation defined by current-meter measurements, Discharge
for periods of ice effect and no gage-height record Mar, 1-31 computed on basis of available
gage-height record, engineer's notes, and weather records. Shifting-control method used
Apr. 4 to May 31.

Maxima.—March-May 1952: Discharge, 1,400 cfs 4 p. m. Apr. 1; gage height, 11.09 ft 11 a.m.
Mar. 31 (backwater from ice).

1911-25, 1928-32, 1935 to February 1952: Daily discharge, 6,000 cfs Apr. 4, 1944,

Mean discharge, in cubic feet per second, 1952
Day| March | April May [ Day| March [ April May “Day March | April May
1 2.0} 1,310 5.1 i1 1.0 52 5.14 21 5.0 7.6 4.2
2 .5 934 4,54 12 .5 32 3,84 22 4.0 6.6 5.3
3 5 520 4,7 13 .5 23 3,64 23 4.0 6.3 5.8
4 .5 294 4.5( 14 .5 18 28 24 20 6.1 5.3
5 .5 146 4,5 15 1.5 14 14 25 50 5.6 5.8
6 1.0 114 4.2 16 2.0 12 8.2 26 10 5.6 17
7 1.5 109 4,5 17 5.0 11 6,3 27 200 5.6 15
8 2.0 113 5,3 18 8.0 10 5.3 28 600 5.8 9.6
9 3.0 97 5.6 19 10.0 8.7 4,74 29 900 4.9 7.9
10 2.0 82 5.3 20 7.0 7.6 4.5} 30 850 4.7 12
31 950 17
Monthly mean discharge, in cubic feet per second........ceveuue.n . 118 132 7.63
Runoff, in acre-feet ......... . 7,220| 7,870 469
Runoff, ininches............. 0.17 0.19 0.01

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Gage Gage Gage Gage

Hour| height| Discharge |Hour| height | Discharge |Hour| height| Discharge |Hour| height| Discharge
March 20 12| 9.70 10| 8.80 12 | 7.41 692

6 | 5.86 March 29 11 | 11.09 April 3
N | 5.75 6| 9.41 N | 10.80 6| 6.91 592
6 | 6.04 N| 9.24 2 [ 10.20 N| 6.35 480
12 | 6.14 61 8.42 6| 9,95 61 6.20 450
March 21 12| 8.31 12| 9.79 1,190 12| 6.05 420

6 .46 March 30 April 1 April 4
N | 7.51 6| 8.14 6| 9.94 1,230 6| 5.90 392
6 | 8.30 N| 8.38 N | 10.46 1,390 N | 5.50 318
12 | 8.55 3| 9.02 410,51 1,400 6| 4.80 191
March 22 4] 9.90 6 | 10.48 1,390 12 | 4.38 134

6 | 8.90 5| 8.64 12 | 10,00 1,250 April 5
N | 9.18 61 8.46 April 2 61 4.36 132
6 | 9.54 12 | 8.33 6] 9.09 1,030 N[ 4.42 138
March 28 March 31 N| 8.64 93 6| 4.65 168
10p] 9.80 6 41 6] 7.94 798| 12 | 4.55 156
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Little Beaver Creek near Marmarth, N. Dak.

Location.—Lat 46°16', long 103°58', in NE} sec. 7, T. 132 N., R. 106 W., on left bank 150 ft up-
stream from concreted ford, three-quarters of a mile downstream from Corral Creek, 3 miles
southwest of Marmarth, and 5 miles upstream from mouth.

Drainage area.—615 sq mi, approximately.

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

Discharge record —Stage-discharge relation defined by current-meter measurements below 4, 500
cfs and extended to peak stage on basis of slope-area determination; affected by ice Mar, 1 to
Apr. 4.

Maxima.~March-May 1952: Discharge, 12,700 cfs 10 p.m. Apr. 6 (gage height, 13,9 ft, from
floodmarks) .

1938 to February 1952: Discharge, 9,260 cfs during night of June 22, 1944 (gage height,
12.5 ft, observer's estimate at site then in use), but may have been higher during flood of
Mar. 23, 1947,
Remarks.~—Small diversions above station for irrigation.

Mean discharge, in cubic feet per second, 1952
Day| March | April May ||Day| March | April May [Day| March April May
1 0.1} 1,900 26 11 0.1 654 20 21 0.1 59 9.2
2 .1 2,600 2410t 12 .1 445 17 22 .1 46 10
3 A 2,650 23 13 .1 252 14 23 .1 41 11
4 .1 2,260 214 14 .1 238 13 24 .1 38 9.4
5 1| 4,580 19§l 15 1 252 24 25 .1 35 10
6 .11 9,090 18 16 it 212 14 26 .1 33 9.0
7 .11 8,560 18| 17 .1 153 11 27 1.0 32 8.8
8 1] 4,650 22| 18 .1 111 11 28 2.5 30 8.4
9 .1 1,340 281 19 .1 89 10 29 3.8 27 7.2
10 .1 668 24| 20 1 74 9.8 30 28 26 8.2
31 436 9.4
Monthly mean discharge, in cubic feet per second...... sesavsessenn 15.3| 1,372 15.1
Runoff, in acre-feet . .. 940 | 81,610 927
Runoff, ininches......ooiouiuiieiinianniiiannanns e e . 0.03 2. 0.03
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour ‘g :gglft Dischargg (Hour hgé%; Discharge [Hour S’;;gﬁt Discharge [Hour hce;?gg}?t Discharge
March 27 N | 6.42 1,590| 3 |11.50 7,820 | 6 | 3.85 602
6 0.33 0.1 6 8.07 2,600 6 112.13 9,320 12 4.40 724
N .33 Jdp12 8.40 2,660 | 10 [13.28 12,700 April 12
] .70 2.8 April 2 12 |12.95 11,600 | 6 | 3,92 530
12 .55 15| | 7.89 2,370 April 7 N | 3.56 397
March 28 N | 8.06 2,510} 6 |12.36 9,900 | 6 | 3.37 340
] .42 0.4 6 8.54 2,850 N |11.00 6,800 | 12 3.23 300
N .54 1.5]12 8.07 2,720 6 111.73 8,330 April 13
<] 1.07 5.3 April 3 12 j11.,01 6,820 N 3.02 248
12 | 1.14 4.0 6 | 7.68 2,480 April 8 12 | 2.87 213
March 29 N | 7.8 2,630 6 |10.42 5,830 April 14
6 .07 3.2 6| 8.07 2,800| N | 9.38 4,430 6 | 2.82 202
N | 1.20 4.4 112 | 7.72 2,680 | 6 | 8.50 3,590 N | 2.74 188
6| 1.16 2.6 April 4 12 | 7.43 2,680 | 6 | 3,04 282
12 | 1.31 5.7] 6 { 6.80 2,160 April 9 12 | 3.25 355
March 30 N 6.67 2,100 ] 5.93 1,600 April 15
6 | 2.41 34 6 | 6.94 2,290 | N | 4.93 1,040} 6 | 2.89 258
N 2.42 26 12 6.96 2,310 6 4.57 958 N 2,69 211
6 | 2.32 26 April 5 12 | 4.40 881 | 6 | 2.75 224
12 2.72 45 6 7.53 2,760 April 10 12 2.96 275
March 31 N | 8.98 4,030 | 6 | 3.96 686 April 16
6 2.57 39 6 }10.72 6,300 N 3.62 550 N 2.62 196
N | 3.73 462 12 |11.63 8,110 | & | 3.82 S50 |12 | 2.55 182
6 4.18 622 April 6 12 4.53 894 April 17
lz | 5.50 1,200 4 111.88 8,700 April 11 N | 2.37 145
April 1 8 |11.60 8,040 3] 4.05 682 | 12 2,34 140
6 | 6.10 1,490 N [11.73 8,330 N | 3.65 522
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Little Missouri River at Marmarth, N. Dak.

Location.—Lat 46°18', long 103°54', in SE}sec. 30, T. 133 N., R. 105 W., on upstream side of
highway bridge in Marmarth, and 1} miles downstream from Little Beaver Creek.

Drainage area.—4, 570 sq mi, approximately.

Gage-height record~~Twice-daily readings of wire-weight gage by observer and numerous readings
by Corps of Engineers Mar, 30 to Apr. 13; once-daily readings at other times. Gage heights
from graph based on all available gage readings and high-water marks Mar, 28 to Apr. 15,

May 8-11.

Discharge record.~Stage-discharge relation defined by current-meter measurements below 22, 000
cfs and extended to peak stage; affected by ice Mar. 1 to Apr. 6.

Maxima.—March-May 1952: Discharge, 41, 300 cfs 4 p. m. Mar. 31 (gage height, 23.4 ft, backwater
from ice), on basis of float measurement.

1938 to February 1952: Discharge, 45,000 cfs Mar. 23, 1947 (gage height, 21.7 ft).

According to local residents, the highest known flood occurred in June 1907 (stage unknown).
Other major floods occurred in March 1913, May 1929, and March 1920 and reached stages of
about 21.5, 20.2, and 19.7 ft, respectively. (These stages are not comparable to stages during
the period of record, owing to construction of levees.)

Remarks ~Small diversions above station for irrigation.

Mean discharge, in cubic feet per second, 1952

Day| March April May [Day| March | April May |[Day| March April May
1 250 | 21,400 166f 11 80 4,150 318§ 21 60 565 105
2 200| 22,500 160§ 12 80| 3,100 196 || 22 55 445 112
3 150 18,700 157 13 70| 2,480 178 23 55 416 116
4 110( 14,200 151 14 70| 2,040 160 () 24 55 330 105
5 110 17,100 1424 15 60| 1,610 175 25 55 300 93
6 100 | 24,600 135 16 60 1,320 154 26 55 265 88
T 100 | 27,200 132} 17 60| 1,140 120 27 50 250 90
8 90| 18,700 169 18 60 946 122 28 50 200 83
9 80| 9,040 312§ 19 80 816 103§ 29 510 189 63
10 80| 5,890 834} 20 60 652 105 | 30 2,290 172 66
31} 14,500 73
Monthly mean discharge, in cubic feet per second 634 6,891 160
Runoff, in acre-feet ........ e e 39,000 1598,100( 9,840
Runoff, indnches ... ..ot iuueiiiiniiiinieeeineeniecanseaaasannn 0.16 1.63 0.04

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Hour hc:agﬁft Discharge {Hour| heGia g‘: Discharge [Hour gaig; Discharge [Hour }g?gg:t]Discharge
March 29 N {15.48 20,300 April 5 N |14.40 19,500
N| 6.98 357| 6 |16.08 21,800{ 6 |13.28 15,400 6 |12.30 14,200
12 | 8.15 1,200 12 }16.87 23,900 | N j13.55 16,100} 12 J11.28 11,800
March 30 April 2 8 j14.55 18,800 April 9
6 | 8.84 1,880 | 6 |16.92 24,1001 12 |15.49 21,900} 6 }10.48 10,100
N| 9.36 2,470 N }16.12 22,000 April & N | 9.65 8,520
61 9.58 2,740 | 6 |15.98 21,800| 6 115.89 23,4004 6 | 9.38 8,050
12 | 2.75 2,940 ) 12 115.38 20,300 N 116.06 25,900 12 | 8.88 7,210
March 31 April 3 6 |16.10 24,000 April 10
6 {11.90 6,080 | 6 |14.88 19,100{ 12 |18.34 32,000| N | 7.97 5,860
N }12.90 8,090 | N [14.18 17,500 April 7 12 | 7.13 4,620
2 [17.00 17,700 | 6 [14.96 19,100 | 2 |18.84 33,000 April 11
4 §123.40 41,300 | 12 }14.33 17,600 6 }17.95 30,600 N | 6.72 4,050
6 [19.36 29,100 April 4 N {16.58 26,000 | 12 | 6.59 3,870
8 115.15 18,600 | 6 |12.85 14,200| 6 |15.86 23,900 April 12
12 }15.05 19,600 | N [12.40 13,200} 12 |15.66 23,300 | N | 5.91 2,960
April 1 6 112.50 13,500 April 8 12 | 5.62 2,610
6 [15.84 21,700 | 12 [12.90 14,500 | 6 [15.72 23,500
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Little Missouri River at Medora, N. Dak.

Location—Lat 46°55'10", long 103°31'40", in NE} sec, 27, T, 140 N., R. 102 W., on left bank
600 ft downstream from bridge on U. S. Highway 10 and 1 mile upstream from Andrews Creek.
Altitude of gage is 2, 250 ft (from topographic map).

Drainage area.—6, 190 sq mi, approximately.

Gage-height record—Two to four readings daily by observer and numerous readings by Corps of
Engineers on wire~weight gage Mar. 28 to Apr. 9; once-daily readings at other times. Gage
heights from graph based on all available gage readings and high-water marks Mar. 28 to Apr, 13.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 3.

Maxima.—~March-May 1952: Discharge, 42,500 cfs 5 a. m:. Apr. 8 (gage height, 17.32 ft); gage
height, 18,35 ft 7 p. m. Apr. 1 (backwater from ice).

1903-8, 1921-24, 1928-34, 1945 to February 1952: Discharge, 65, 000 cfs Mar. 23, 1947
(gage height, 20.5 ft).

Remarks.~Small diversions above station for irrigation. Ten discharge measurements, five esti-

mates of discharge, and numerous gage readings furnished by Corps of Engineers.

Mean discharge, in cubic feet per second, 1952
Day| March | April May §Day| March | April May (Day| March April May
1 i12{ 16,100 327( 11 94| 7,580 214 21 521 1,010 187
2 11| 26,400 3014 12 90| 5,800 289 22 48 846 178
3 10} 27,800 283| 13 85| 4,670 307§ 23 45 742 168
4 10| 23,100 258} 14 80§ 3,730 3011 24 42 655 159
5 50{ 21,800 252% 15 78] 3,220 295 { 25 39 580 164
6 200| 28,500 235] 16 741 2,860 2581 26 37 520 197
7 160} 37,100 219 17 69| 2,420 235 27 35 476 159
8 130| 39,600 219} 18 65 1,990 2191 28 128 440 145
9 110 23,100 208) 19 60} 1,580 219 29 642 389 128
10 98] 10,800 208} 20 55| 1,250 1973 30 2,030 361 120
31 3,470 116
Monthly mean discharge, in cubic feet per second... 262| 9,847 218
Runoff, in acre-feet ........ eerieereaee e . ... | 16,080 {586,000 13,420
Runoff, ininches.....coovuvve i iinaneanann. sesscsrececssossusass 0.05 1.77 0.04
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(:?get Discharge [Hour h?ia%: Discharge [Hour S:ig}e“ Discharge [Hour h(i?gg:tﬁlscharge
March 28 April 1 12 112.70 21,200 | 6 |16.64 38,500
6 4.68 43 [ 9.20 5,990 April 5 12 115.65 33,300
N | 4.92 74| N | 8.92 5,460 6 [12.78 21,500 April 9
6 5.74 261 1]11.10 10,100 N |12.80 21,500 6 115.25 31,400
12 5.82 287 7 118.35 36,900 6 112.90 21,900 N |12.70 21,200
March 29 12 |16.55 32,800} 12 }13.30 23,300} 6 [11.17 16,300
6 5.80 280 April 2 April 6 12 |10.28 13,800
N | 5.75 264 | 6 |l4.82 25,300 6 |13.92 25,700 April 10
6 | 7.00 1,150 | N |14.65 24,700 | N |14.83 29,500 | N | 9.00 10,500
12 | 7.30 1,460 6 |14.92 25,700} 6 115.17 31,000 12 | 8.02 8,450
March 30 12 |15.20 26,800 | 12 |15.38 32,000 April 11
6 | 7.44 1,610 April 3 April 7 N | 7.59 7,640
N | 8.36 2,820 | 6 |15.40 27,700 | 6 }15.83 34,200 |12 | 7.00 6,580
6 | 7.05 1,740 | N |15.20 28,300) N |16.40 37,200 April 12
12 | 7.60 2,440 | 6 |14.96 27,900 6 [16.90 40,000 | N | 6.50 5,720
March 31 12 114.30 27,300 | 12 }17.20 41,700 | 12 | 6.18 5,180
6 | 7.50 2,300 April 4 April 8 April 13
N 8.34 3,560 6 |13.64 24,600 5 |17.32 42,500 N 5.90 4,720
6 | 9.20 5,040 N [13.08 22,500 | 6 (17.24 42,000 | 12 | 5.48 4,060
12 8.30 3,500 6 (12,71 21,200 N ]16.95 40, 200
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Beaver Creek at Wibaux, Mont.

Location.—Lat 46°59’, long 104011', in N’E{- sec. 12, T. 14 N., R. 59 E., on upstream side of
bridge on U. S. Highway 10 at Wibaux, 12 miles upstream from Little Beaver Creek.

Drainage area.~ 311 sq mi (determined by Corps of Engineers).

Gage-height record—Wire-weight gage read once daily except Mar, 2, 7, 8, May 31 when no read-
ings were made. Graph was drawn for period Mar. 29 to Apr. 21 using recorder record for
Redwater Creek at Circle as a guide.

Discharge record.~Stage-discharge relation defined by current-meter measurements below 1, 800
cfs and extended to peak stage by logarithmic plotting. Discharge for periods of ice effect or no
gage-height record estimated on basis of three discharge measurements, ice notes, and weather
records, or interpolated. No flow Mar, 1-18, 21, 22, 24-27,

Maxima ~March-May 1952: Discharge, 3,760 cfs 4 a.m., Apr. 8 {gage height, 13.0 ft, from graph
based on wire-weight gage readings) .

1938 to February 1952: Discharge, 3, 780 cfs Mar. 21, 1939 (gage height, 10.8 ft, site and
datum then in use, from graph based on gage readings), from rating curve extended above
2, 400 cfs; maximum gage height observed, 13,44 ft Mar. 24, 1943 (ice jam).

Mean discharge, in cubic feet per second, 1952
Day| March | April May lDay| March | April May |iDay| March | April May
1 o] 1,850 174 11 [o] 270 11 21 0 39 9.6
2 Q 1,300 16| 12 0] 296 11 22 o] 34 9.2
3 Qo] 1,090 134 13 o) 263 11 23 .5 29 8.6
4 o] 681 13 14 0 226 11 24 o] 26 7.9
5 0 906 14 15 0 198 11 25 0 25 7.9
6 o] 1,460 13| 16 o] 171 11 26 0 22 8.2
7 o] 2,240 134 17 o] 128 10 27 0 21 9.2
8 0 3,160 134 18~ [¢] 86 9.9}) 28 5 20 15
9 o] 1,900 12319 1 58 9,6F 29 20 18 12
10 0 404 12| 20 .7 45 9.6| 30 450 18 9,6
31 {1,300 8.9
Monthly mean discharge, in cubic feet per second..,.......ccvcuenan 57.3 566 11,2
Runoff, in acre-feet ,. .. 3,530 33,690 689
Runoff, ininches........... P seees ceae 0.21 2,03 0.04
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Gage Gage Gage Gage
Hour| height | Discharge [Hour height| Discharge [Hour | height Discharge |Hour| height | Discharge
March 29 6 10.9 1,710 N 9.3 780 April 9
6 7.9 12 10.9 1,710 6 9.8 1,020 4 12,5 3,180
N 8,0 April ? 1z 10.4 1,350 [ 12.4 3,070
6 8.3 6 | 10.1 1,170 April 6 N| 11.0 1,790
12 8.7 N | 10.1 1,170} 6 | 10.5 1,420 6 9,5 870
March 30 6 10.4 1,350 N 10.4 1,350( 12 8.8 585
6 9.2 iz 10.4 1,350 6 10.6 1,490 April 10
N 9.5 April 3 12 11.0 1,790 6 8.4 450
6 9,7 6 9.9 1,070 April 7 N 8.2 392
iz 10.0 N 9.8 1,020 6 11.0 1,790 6 8.0 338
March 31 6 10.0 1,120 N 11.2 1,950( 12 7.8 286
6 10.3 12 9.7 970 6 11.9 2,570 April 11
N 10.8 April 4 12 1z2.8 3,520 6 T7 260
6 11.2 6 8.8 585 April 8 N 7.7 260
12 11,5 2,210 N 8.8 585 4 13.0 3,760 6 7.7 260
April 1 6 2.0 660 6 12.¢ 3,640| 12 7.9 312
6 11,2 1,950( 12 9.4 820 N 12.3 2,970
N| 11.0 1,790 April 5 6 | 12.0 2,670
6 9.2 740; 12 12.4 3,070
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Little Missouri River near Watford City, N. Dak.

Location—Lat 47°36', long 103°16', in NW3 sec. 35, T, 148 N., R. 99 W., on left bank at down-
stream side of bridge on U. S. highway 85, 173 miles south of Watford City, and 18 miles up-
stream from Cherry Creek. Datum of gage is 1,929.03 ft above mean sea level, datum of 1929.

Drainage area~—8, 490 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except Mar. 1-28 when the observer's daily wire-
weight gage readings are used as the mean for the day, and Apr. 11 to May 8 when the gage
heights are from a graph based on once- or twice-daily wire-weight gage readings.

Discharge record.~Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1to Apr. 2. i

Maxima . —March-May 1952: Discharge, 42,200 cfs 1 a.m. Apr. 10 (gage height, 15,53 ft).

1934 to February 1952: Discharge, 110,000 cfs Mar. 25, 1947 (gage height, 24.0 ft, from
floodmark) .

Remarks.—Small diversions above station for irrigation. Ten discharge measurements and numer-

ous gage readings furnished by Corps of Engineers.

Mean discharge, in cubic feet per second, 1952

Day| March | April May |[Day| March | April May |[|Day| March April May
1 2[ 14,800 5604 11 3| 14,400 345 21 4 1,700 322
2 2} 21,100 456 4 12 3 93,610 3404 22 5 1,470 312
3 2| 32,800 413 13 4 7,180 326 || 23 5 1,370 294
4 2| 33,500 413 14 4 5,920 322 24 70 1,280 276
5 2| 29,500 384 15 4 4,910 388 | 25 60 1,050 268
6 3| 27,100 369 16 4 4,250 388 || 26 50 911 259
7 34 29,600 3691 17 4 3,500 393 || 27 50 868 228
8 3| 34,600 3881 18 4| 2,980 379 [ 28 70 785 250
9 3] 39,800 369 19 4 2,460 359 || 29 412 700 281
10 3| 34,200 355 20 4 2,060 340 |l 30 | 10,300 627 246
31 | 15,000 219
Monthly mean discharge, in cubic feet per second. .. ..vriinannas 842 | 12,170 342
Runoff, in acre-feet ........ . . et 51,750 {724,000 | 21,050
Ru.mff N ANCheS v ie it i, e iies e, 0,11 1.60 0.05
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hc:?g}i Discharge |Hour he ht Discharge |Hour hGeaié_ﬁt Discharge |Hour he i ght l Discharge
March 29 April 3 April 8 April 13
6 5.22 92 6 [13.80 33,500 6 [13.85 33,800 6 7.50 7,690
N 5.83 191 | 10 |13.92 34,100 N {14.03 34,600 N 7.22 7,100
6 6.98 824 N |13.85 33,800 6 {14.20 35,500 6 6.98 6,640
1z 7.15 1,010 6 |13.45 31,800 12 }14.48 36,900 | 12 6.79 6,280
March 30 12 |13.61 32,600 April 9 April 14
6 9.15 7,890 April 4 6 {14.77 38,400 6 6.87 6,050
N 9.20 7,940 6 113.89 34,000 N 115.07 39,800 N 6.60 5,920
6 {10.95 17,800 N 113,87 33,800 6 115.38 41,400 6 6.54 5,810
12 |10.48 14,400 6 |113.81 33,6001 12 |15.52 42,100 | 12 6.37) 5,480
March 31 12 |13.65 32,800 April 10 April 15
6 110.50 14,500 April 5 1 115,53 42,200 6 6.12 5,010
N 110.64 15,500 6 |13.40 31,500 3 |115.45 41,800 N 6.04 4,860
6 |10.64 15,500 N |12.96 29,300 6 115.46 41,800 | 12 5.90 4,610
12 }10.55 14,900 6 |12.57 27,400 N |14.89 39,000 April 16
April 1 12 |12.48 26,900 6 |l2.25 25,800 N 5.71 4,270
6 |10.69 15,800 April 6 12 110.83 18,300 | 12 5.48 3,850
N [10.79 16,500 6 |12.58 27,400 April 11 April 17
6 [10.25 12,900 N 112.54 27,200 6 [10.07 16,000 N 5.25 3,440
12 J10.25 12,900 6 |12.44 26,700 N 9.53 13,900 | 12 5.15 3,280
April 2 12 }12.57 27,400 6 9.23 12,800 April 18
6 (10.40 13,300 April 7 12 8.77 11,300 N 5.00 3,020
N Jl1.28 20,400 6 [12.84 28,700 April 12 12 4.76 2,610
6 [12.66 27,800 N [l2.96 29,300 6 8.41 10,200 April 19
12 13.37 31,400 6 |13.25 30,800 N 8.16 9,480 N 4.67 2,460
12 |13.48 31,900 6 7.98 8,940 | 12 4.58 2,320
12 7.768 8,340
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Missouri River Main Stem:

Missouri River near Elbowoods, N. Dak.

Location.—Lat 47°34', long 102°12', in NEJNE% sec. 12, T. 147 N., R. 91 W., on downstream
side of right span of bridge on State Route 8, 2 miles downstream from Little Missouri River,
2} miles west of Elbowoods, and at mile 1,504.0. Datum of gage is 1, 716,13 ft above mean sea
level, datum of 1929,

Drainage area.—179, 800 sq mi, approximately.

Gage-height record.—Wire-weight gage read once daily, with 1-8 extra readings per day Apr. 3-12.
Graph drawn for entire period.

Discharge record.~—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 5. Shifting-control method used.

Maxima.—March-May 1952: Discharge, 360,000 cfs 2 a.m. Apr. 5 (gage height. 25.20 ft, back-
water from ice).

1839 to February 1952: Discharge, about 260, 000 cfs Mar. 26, 1947 (gage height, 23.2 ft,

backwater from ice).

Remarks.~Many diversions above station. Flow regulated by Fort Peck Reservoir.

Mean discharge, in cubic feet per second, 1952

Day| March April May [Day| March | April May “Day March April May
11 12,000] 36,800 37,000 11| 11,300|123,000| 43,000f 21 | 10,700| 62,400| 32,000
2| 12,000| 48,800{ 39,200f 12 | 11,200/ 86,000 39,000 22 | 10,300| 65,300| 30,500
3| 12,100| 68,200( 45,000] 13| 11,000| 66,900| 36,000( 23 | 10,500| 60,600| 27,800
41 12,300|118,000| 47,8004 14| 11,200 58,500 33,100 24 | 10,600 52,100{ 25,700
5| 12,800|306,000( 48,500( 15| 11,200| 55,000 30,800| 25 10,700 47,800| 27,000
6 12,700{212,000] 44,4008 16 | 11,200{ 52,700{ 29,000f 26 | 11,000{ 45,000( 36,000
71 12,5001164,000| 42,9008 17| 11,200} 52,800] 27,400f 27 | 11,100| 42,400| 48,000
8 | 12,300{117,000{ 44,600 18 | 11,300| 54,300 27,200f 28 | 11,600| 40,300| 47,200
9| 11,900(130,000| 47,300§ 18 | 11,200{ 57,200| 28,600} 29 | 12,400{ 38,400 46,400
10 [ 11,400|133,000| 48,000} 20 | 11,000| 57,700| 29,000) 30 | 19,500] 37,300| 42,300
31 | 24,800 42,800
Monthly mean discharge, in cubic feet per second 12,160} 82,980 37,850
Runoff, in thousand acre-feet................. i 747.8 4,938 2,328
Runoff, ininches. . ... uuiuuinn i i eiiinennnnernsooonnneoaeans . 0.08 0.51 0.24

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(i:iigghet Discharge [Hour| hgiag%)i Discharge [Hour| S:igzt Discharge [Hour h(i:;ggl:t Discharge
March 29 April 3 6| 17.20 208,000 N|1l2.54 132,000
N 8.30 12,200 8]16.18 64,000| 12 | 16.85 201,000 6 ]12.38 128,000
6 8.36 12,300 4 116.68 69,500 Aprll 7 12 112,40 129,000
12 8.75 13,600 12 | 17.66 84,000 6]16.36 191,000 April 11
March 30 April 4 N|15.15 165,000 6| 12.40 129,000
8 9.87 18,000 6 ]18.48 96,000 6]13.85 138,000 N|1l2.26 126,000
4110.70 22,000| N | 18.98 104,000 12} 13.00 123,000 6 ]11.93 119,000
12 111.03 23,600 4119.60 115,000 April 8 12 | 11.40 108,000
March 31 8 120.75 135,000 6| 12.40 112,000 April 12
8 111.28 24,000| 12 | 23.90 240,000 N | 12.37 114,000 6 | 10.70 94,300
41150 25,000 April 5 6|12.47 118,000 N|10.05 82,300
12 {12.12 28,000 2125.20 360,000( 12| 12.60 123,000 6 9.77 76,900
April 1 4124.80 355,000 April 9 12 9.55 72,800
8 113.03 35,000 8123.78 340,000 612,68 126,000 April 13
4113.74 40,000 N |22.46 320,000 N|12.76 130,000 N 9.20 66,500
12 | 14.14 43,000 6] 20.70 280,000 61]12.83 134,000) 12 8.95 61,800
April 2 12 118.30 227,000| 12| 12.886 137,000 April 14
8114.41 45,000 April 6 April 10 N 8.74 58,000
4 114,97 51,000 6117.76 216,000 6]12.85 138,000} 12 8.65 56,200
12 | 15.62 58,000 N|17.44 211,000
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N

Missouri River below Garrison Dam, N. Dak.

Location.—Lat 47030', long 101%24', in sec. 3, T. 146 N., R. 84 W., on upstream side near right
end of construction bridge at Garrison Dam site, 12 miles north of Stanton, 14 miles upstream
from Knife River, and at mile 1,455.0. Datum of gage is at mean sea level, datum of 1929
(levels by Corps of Engineers).

Drainage area.—181,400 sq mi, approximately.

Gage-height record.—Wire-weight gage read once daily, with 2-24 extra readings per day Mar. 31
to Apr. 15. Graph drawn Mar. 31 to Apr. 26.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr., 5. Shifting-control method used.

Maxima.—March-May 1952: Discharge, 348,000 cfs 10 p.m. Apr. 5; ®levation, 1,701, 90 ft 10 a. m,
Apr. 5 (backwater from ice).

1948 to February 1952: Discharge, 220,000 cfs Apr. 16, 1950, at site 8 miles downstream;
elevation, 1,694,56 ft Apr. 3, 1949, at present site.

Remarks —Flow regulated by Fort Peck Reservoir.

Mean discharge, in cubic feet per second, 1952

Day| March April May {Day| March | April May |IDay| March April May
112,200} 20,200| 37,6004 11 | 11,900{130,000} 46,900 21 | 10,700 | 61,400| 31,900
21 12,100| 32,700 36,7004 12 | 11,500} 99,300| 42,000} 22 | 10,600 | 66,800| 32,100
3| 12,100 44,700 38,700% 13| 11,300} 75,700 38,200 23 | 10,400 63,800 29,600
41 12,400 59,300 | 44,000} 14 | 11,500} 63,200 35,700 24 | 10,400 | 55,400| 26,900
5| 12,500(186,000| 50,0004 15| 11,500} 57,800| 33,2000 25 | 10,500 | 48,800 26,000
6 | 12,200(321,000| 46,7004 16 | 11,600} 55,000 29,800( 26 | 10,700 | 47,000| 28,800
7| 12,500/238,000( 43,400} 17 { 11,400} 53,800| 28,500 27 | 11,100 | 44,000 | 40,400
8| 12,200(151,000( 43,9004 18 | 11,100} 54,900| 26,700l 28 | 11,6800 | 41,800| 49,200
91 12,1001138,000 | 44,800f 19 | 10,800 58,000 27,400( 29 | 12,500 | 39,700 | 45,800
10 [ 11,800(142,000| 49,800 20 | 10,800| 59,000| 29,6004 30 | 13,300 38,900 | 44,200
31 13,500 44,000
Monthly mean discharge, in cubic feet per second....... teisasecans 11,640 | 84,900 37,820
Runoff, in thousand acre-feet 715.6| 5,052 2,326
Runoff, in inches..... e 0.07 0.52 0.24

Elevation, in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Add 1, 600 feet to obtain elevation above mean sea level]

Hour va].‘;c%cen-\ Discharge {Hour vE%?o-n Discharge [Hour vgtiec;n Discharge [Hour vgiiel;n Discharge
March 31 4 93.30 62,200 April 7 April 11
8 |84,78 13,300 ! 12 94,00 67,800 8 |96.06 251,000 8 190.26 133,000
4 184,82 13,400 April 5 4 [94.90 226,000 4 |89,95 128,000
12 {85.15 14,600 6 94.65 73,000} 12 [93.30 191,000 | 12 |89.55 120,000
April 1 9 96.40 90,000 April 8 April 12
8 {86.13 17,400 | 10 |[101.80 110,000 8 191.58 156,000 8 |88.55 103,000
4 |87.30 22,500 | 11 |100.7C 130,000 4 [90,50 135,000 4 |87.90 92,000
12 |88.05 26,300 | 12 |101.80 150,000 12 [90.24 131,000 | 12 |87.54 85,800
April 2 1 99.65 190,000 April 9 April 13
8 (88.84 30,800 2 99.24 230,000 8 |90.48 136,000 8 |87.10 78,400
4 |89.53 35,000 6 99.50 300,000 4 190.74 141,000 4 186,70 72,000
12 |90.10 38,500 | 10 |100.10 348,000 | 12 |90.80 143,000 | 12 | 86,44 67,800
April 3 12 }100.05 347,000 April 10 April 14
8 |90.65 42,400 April 6 8 190.73 143,000 8 186.20 64,100
4 (91.28 46,800 6 99.66 337,000 4 190,60 140,000 4 186.04 61,500
12 |91.90 51,100 | N 99.26 327,000 | 12 |90.62 140,000 { 12 |85.94 59,900
April 4 6 | 98.34 305,000
8 |92.55 56,200 | 12 97.35 281,000
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Knife River Basin
Knife River near Golden Valley, N. Dak.

Location~Lat 47009', long 102°03", in SEf sec. 34, T. 143 N., R. 90 W., on left bank 6 ft down-
stream from county highway bridge, 2} miles downstream from Elm Creek, and 10 miles south
of Golden Valley. Datum of gage is 1, 847.13 ft above mean sea level, datum of 1929 (levels by
Corps of Engineers).

Drainage area.—1, 230 sq mi, approximately.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 2.

Maxima.—March-May 1952: Discharge, 9,740 cfs noon Apr. 7 (gage height, 25.63 ft) .

1903-19, 1921-24, 1943 to February 1952: Discharge, 10,900 cfs Apr. 16, 1950 (gage height,
26. 37 ft, from floodmark in gage well).

Flood of Mar. 26, 27, 1943, reached a stage of 26.7 ft, from floodmark (discharge, 11, 500
cfs, from rating curve extended above 7, 800 cfs). The floods of March 1943, April 1950, and
April 1952 are the only major floods since 1903, according to local residents.

Remarks,—Small diversions above station.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [[Day| March | April May {Day| March April May
1 1le| 2,300 63§ 11 6 1,330 554 21 5 151 32
2 14 5,300 59 12 6 576 501 22 5 131 31
3 12| 7,580 S6) 13 5 428 36| 23 4 116 30
4 9| 8,410 53 14 5 388 241 24 4 104 29
5 8{ 8,400 491 15 5 364 23 1 25 4 95 28
6 7 8,920 47| 16 S 318 38| 26 4 88 28
7 7 9,530 47 17 5 266 40§ 27 6 82 29
8 6 8,780 44| 18 5 230 58 { 28 10 71 27
9 6 5,840 434 19 5 201 35§ 29 12 69 27
10 6! 3,120 62| 20 5 177 33 30 20 66 27
31 130 27
Monthly mean discharge, in cubic feet per second.................. 11.2 2,448 39.7
Runoff, in acre-feet P 688 |145,600 2,440
Runoff, ininches..................... 0.01 2.22 0.04

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour hgiagghetJ Discharge |Hour| hg’.;%: Discharge [Hour hGe aiglit Discharge [Hour h(e;?gg};t Discharge
March 31 6 124.50 8,300 April 7 N |16.13 3,060
6 4.44 30112 [23.98 7,850 6 |25.43 9,440 6 [15.20 2,640
N 5.15 50 April 4 N |25.63 9,740 | 12 }14.15 2,200
6 6.52 120 6 123.98 7,850 6 |25.58 9,660 April 11
12 |11.00 600 | N |25.13 9,030 | 12 |25.40 9,400 | 6 [12.80 1,710
April 1 6 |24.85 8,680 April 8 N [11.27 1,230
6 113.95 1,400 | 12 [24.48 8,280 6 [25.37 9,360 6 {10.04 917
N |15.90 2,100 April 5 N |25.05 8,920 | 12 9.05 708
6 |17.85 3,200 | 6 }24.15 7,980 | 6 |24.50 8,300 April 12
12 [19.57 4,400 | N 124.58 8,380 | 12 |23.70 7,650 N | 8.25 564
April 2 6 124.98 8,840 April 9~ 12 | 7.65 468
6 [19.75 4,600 | 12 [24.75 8,560 6 |22.36 6,710 April 13
N 120.70 5,300 April 6 N [20.92 5,770 | N | 7.35 423
6 }21.20 5,950 | 6 ]24.78 8,600 6 119.57 4,950 | 12 | 7.17 398
12 |21.40 6,080 | N [25.02 8,890 | 12 |18.35 4,220 April 14
April 3 6 [25.35 9,330 April 10 N | 7.10 388
6 |22.65 6,920 | 12 [25.22 9,150 | 6 |17.15 3,580 | 12 7.04 380
N |24.33 8,140
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Spring Creek at Zap, N. Dak.

Location.—Lat 47°16'50", long 101°55'10", in SW4 sec. 14, T. 144 N., R. 89 W., on right bank
250 ft downstream from Northern Pacific Railway bridge in Zap and 9 miles upstream from
mouth. Datum of gage is 1, 819. 39 ft above mean sea level, datum of 1929 (levels by Corps of
Engineers) .

Drainage area—545 sq mi.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 6.

Maxima.—March-May 1952: Discharge, 6,130 cfs noon Apr. 7 (gage height, 20.03 ft).

1924, 1945 to February 1952: Discharge, 4,580 cfs Apr. 17, 1950 (gage height, 18.80 ft).

Highest stage known occurred about 1902, from ice jam. Floods of February 1913 and March
1943 reached stages of about 20 and 19. 5 ft, respectively, from information furnished by local
residents.

Remarks.—Some regulation from Ilo Lake (capacity, 7,130 acre-ft).

Mean discharge, in cubic feet per second, 1952
Day| March | April May |[|[Day| March | April May [iDay| March April May
1 7 380 39 11 7 635 300 21 6 73 20
2 7 1,200 370 12 7 430 27 22 6 66 20
3 7 1,850 364 13 7 310 26| 23 6 62 19
4 6] 2,400 34} 14 7 230 24| 24 6 59 19
5 6| 3,120 334 15 7 182 23| 25 7 54 18
6 6 4,200 32] 16 7 150 22| 26 7 50 18
7 6 5,640 31§ 17 7 126 221 27 8 46 18
8 6 5,290 34 18 7 110 22| 28 9 44 18
9 7 3,150 33] 19 7 96 22129 12 41 17
10 7 1,200 31§ 20 7 84 21§ 30 20 40 17
31 50 17
Monthly mean discharge, in cubic feet per second........ eereiaaes 8.8 1,044 25.2
Runoff, in acre-feet 5401} 62,120 1,550
RUNOff, inm inches .. ou.iie ettt iiiin it iaae e i 0.02 2.14 0.05
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(;?_gg}ft Discharge |Hour h(e}é%:: Discharge |Hour| gﬁgﬁt I Discharge {Hour hGeiagghet Discharge
April 1 12 |16.08 2,650} 6 {19.08 4,870 N | 7.53 422
6 4.08 60 April 5 12 }18.65 4,440 6 | 7.29 386
N 8.36 400 6 |16.67 2,900 April 9 12 7.11 360
6 | 9.75 600 | N [17.23 3,180 | 6 |17.77 3,820 April 13
12 |1l0.80 850 6 117.49 3,320 N {16.65 3,200 N 6.72 309
April 2 12 117.78 3,500 6 ]15.07 2,460 | 12 6.35 264
6 |11.95 1,150 April 8 12 |13.55 1,830 April 14
N |12.12 1,200 6 118.15 3,780 April 10 N | 5.99 227
6 (12.65 1,320 N {18.69 4,270 6 |12.20 1,400 | 12 5.73 203
12 |13.09 1,480 6 ]18.86 4,580} N [11.18 1,140 April 15
April 3 12 [19.06 4,850 6 |10.37 937 N 5.45 180
6 |13.41 1,580 April 7 12 9.74 802 | 12 5.23 165
N |14.56 2,010 | 6 [19.48 5,340 April 11 April 16
6 {14.72 2,090 N [20.03 6,130 6 9.24 705 N 4.98 149
12 114.38 1,960 6 |19.83 5,820 | N | 8.74 618 | 12 4.76 136
April 4 12 [19.76 5,720 6| 8.38 557 April 17
6 115.10 2,250 April 8 12 | 8.15 518| N | 4.59 125
N |15.82 2,480 | 6 |19.78 5,750 April 12 12 | 4.44 116
6 [15.95 2,610 N }|19.56 5,450 6 7.85 471
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Knife River at Hazen, N. Dak.

FLOODS OF 1952 IN MISSOURI RIVER BASIN

Location.—Lat 47017‘, long 101°37', in SE} sec. 18, T. 144 N., R. 86 W., on right bank at up-

stream side of county highway bridge, 0.5 mile south of Hazen, and 2 miles upstream from

Antelope Creek. Datum of gage is 1, 712. 35 ft above mean sea level, datum of 1929.
Drainage area.—2, 350 sq mi, approximately.
Gage-height record—Water-stage recorder graph.
Discharge record.~Stage-discharge relation defined by current-meter measurements; affected by

ice Mar. 1 to Apr. 3.

Maxima.—March-May 1952: Discharge, 20, 200 cfs 10 p. m, Apr. 7 (gage height, 25.83 ft).
1928-33, 1937 to February 1952; Discharge, 26,500 cfs Mar. 26 or 27, 1943 (gage height,

26.3 ft, from floodmarks).

22, 700 cfs) .

The flood of Apr. 17, 1950, reached a stage of 25,93 ft (discharge,

The floods of March 1943, April 1950, and April 1952 are the only major floods known since

1884.

Remarks.—Some regulation by Ilo Lake (capacity, 7,130 acre-ft).

Mean discharge, in cubic feet per second, 1952

Day| March April May fDay| March | April May [iDay| March April May
1 30 2,100 191f 11 25 4,070 1404 21 25 418 106
2 30 5,800 182) 12 25 2,050 140} 22 25 364 104
3 30 9,300 172 13 25| 1,340 138 [f 23 25 329 100
4 32} 11,400 162§ 14 25 1,050 127 24 25 300 98
5 321 12,800 153§ 15 25 888 111 25 25 278 95
6 30f 14,300 148) 16 25 789 102 26 25 257 99
7 25} 17,400 146 17 25 688 104 27 30 241 92
8 251 18,200 1l40( 18 25 598 116 28 35 226 90
9 25| 13,400 1404 19 25 525 1284 29 40 211 90
10 25 8,800 134§ 20 25 465 112§ 30 80 197 90
31 450 90
Monthly mean discharge, in cubic feet per second 42.5 4,293 124
Runoff, inacre-feet ................covvnienninn.n 2,620 [255,400 7,610
Runoff, ininches ., ... ..c..oovuiiiviiiennnnns . 0.02 2,04 0.086

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour hce;fél_ft Discharge [Hour hgigii Discharge |Hour| E;g_;t Discharge |Hour| h(i?gg:t ] Discharge
March 31 6 |24.75 12,000 April 9 12 |10.63 1,170
6 7.07 300 | 12 124.83 12,500 6 {25.18 14,500 April 14
N | 7.53 350 April 5 N |25.01 13,500 [ N }10.10 1,040
6 8,75 500 6 |24.82 12,400 6 |24.80 12,300 | 12 9.68 938
12 |11.38. 1,000 N 124.82 12,400 | 12 |24.53 11,000 April 15
April 1 6 124.96 13,200 April 10 N | 9.46 889
6 [12.87 1,500 | 12 |25.08 13,900 | 6 |24.22 9,870 |12 | 9.21 834
N {13.25 1,700 April & N |23.85 8,820 April 16
6 [15.55 2,700 6 {25.07 13,800 6 |23.37 7,900 N 9.01 791
12 [18.25 4,000 | N [25.10 14,000 | 12 |21.66 6,190 (12 | 8,76 739
April 2 6 {25.17 14,500 April 11 April 17
6 [19.55 4,600 {12 |25.38 15,900} 6 |19.08 4,690 | N [ 8.49 684
N |21.80 5,800 April 7 N [17.46 3,880 | 12 8.29 644
8 ]23.25 7,000 ] 6 |25.44 16,300 | 6 |16.15 3,250 April 18
12 |23.85 7,700 | N |25.52 17,000 | 12 |15.01 2,730 | N | 8,03 594
April 3 6 |25.62 17,900 April 12 12 7.85 560
6 |24.30 9,000 [ 10 |25.83 20,200 | 6 |14.00 2,320 April 19
N [24.43 9,500 |12 |25.80 19,800 N |13.16 2,000 N 7.66 524
6 |24.33 9,600 April 8 6 }12.48 1,760 |12 7.49 493
12 |24.35 10,300 | 6 |25.78 19,600 | 12 [11.85 1,540 April 20
April 4 N |25.68 18,500 April 13 N | 7.31 461
6 [24.52 11,000 | 6 }25.50 16,800 | N [11.21 1,330 |12 | 7.22 445
N |24.62 11,400 112 |25.40 16,000
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Missouri River Main §tem

Missouri River at Bismarck, N. Dak.

167

Location,~Lat 46048'51", long 100°49'12", in SE} sec. 31, T. 139 N., R. 80 W., 40 ft upstream
from Bismarck city water filter-plant, 2,100 ft downstream from Northern Pacific Railway
bridge, 1.6 miles northwest of Bismarck Post Office, 3.6 miles upstream from Heart River, and
at mile 1, 377.8, Datum of gage is 1,618, 38 ft above mean sea level, datum of 1929,

Drainage area.—186, 400 sq mi, approximately.

Gage-height record.~Water-stage recorder graph except for Mar, 20-28, Apr. 6-11, and Apr. 18
to May 17 when gage heights were obtained from graph based on all available outside gage readings.
Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by

ice Mar. 1 to 5 p.m. Apr. 6. Shifting-control method used.
Maxima —March-May 1952: Discharge, 500,000 cfs 6 p.m. Apr. 6 (gage height, 27,90 ft).
1904-05, 1927 to February 1952: Discharge, 282, 000 cfs Apr. 3, 1943; maximum gage
height, 22.2 ft Apr. 1, 1943, from floodmarks.
Maximum stage known, 31.6 ft, present site and datum, Mar. 31, 1881 (ice jam).
Remarks ~Flow regulated by Fort Peck Reservoir,

Mean discharge, in cubic feet per second, 1952
Day| March | April May [Day| March | April May |[Day] March April May
1| 12,100] 15,200 37,400f 11 { 11,900{146,000| 48,600 21 | 10,500 57,900} 29,800
2 | 12,000 21,700| 36,700% 12| 11,500{123,000| 46,000} 22 | 10,300| 63,600} 32,200
3] 12,000 32,800} 36,800§ 13| 11,200| 91,400| 40,6004 23 | 10,200] 68,000} 32,000
4] 12,100) 44,400} 39,3004 14} 11,200 73,100| 37,500f 24 | 10,100} 63,100} 28,800
5 { 12,300} 59,500] 47,300% 15} 11,200| 65,100 35,800} 25 { 10,100} 52,000 26,200
6| 12,600)239,000| 48,900% 16 | 11,300| 61,1007 33,800} 26 | 10,200} 48,000] 25,400
7| 12,700]363,000} 45,700f 17 | 11,300| 58,500} 30,500 27 | 10,400 | 47,000| 35,300
8§ 12,700{270,000} 43,4008 18] 11,200]| 56,000| 28,300 28 { 10,900 | 43,400 47,800
9| 12,500(188,000| 45,0004 19 | 11,100| 55,000| 26,700 29 | 11,500| 41,600 46,200
10 | 12,200]160,000| 46,600) 20 { 10,700} 56,500 27,100] 30 { 12,300} 39,800] 45,100
31 ] 13,100 43,300
Monthly mean discharge, in cubic feet per second 11,460 90,180 37,890
Runoff, in thousand acre-feet............... - 704.8 5,365 2,330
Runoff, in inches..... e e et aae e e a e aeees 0.07 0.54 0.23
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h‘ii‘gg;t| Discharge [Hour hs'ia %: Discharge |Hour l:}e aiglelt Discharge {Hour| hc:?é:‘ Discharge
April 1 2 117.39 60,000| 4 [27.15 460,000 April 9
61 8.89 14,200f 3 |17.24 59,000| 5 }27.55 480,000| 8 {18.98 196,000
N| g.04 14,8001 4 {17.60 61,000 6 {27.80 500,000{ 4 {18.10 174,000
61 9.38 16,200 6 [17.78 62,000 7 |26.50 428,000{ 12 |17.80 168,000
121 9.77 17,8001 7 {17.55 58,000 8 }25.87 400,000 April 10
April 2 8 |17.72 61,000 9 | 25,47 383,000 8 117.56 163,000
6 }110.05 18,900 10 | 17.99 65,000) 10 [25.22 373,000} 4 |17.35 158,000
N [ 10.50 20,900} 12 | 18,08 66,000} 11 | 26.10 368,000( 12 }17.13 153,000
6 |11.25 24,300 April 6 12 ]25.25 374,000 April 11
12 [11.95 27,600 1 [18.13 67,000 April 7 8 |16.85 147,000
April 3 2 ]18.15 68,000 2 [25.60 388,000 4 |16.72 144,000
6 [12.48 30,100 3 [18,40 70,000 3 [25.65 390,000} 12 |16.53 141,000
N |1l2.98 32,600} 4 [18.54 72,000| 4 ]25.60 388,000 April 12
6 |13.58 35,600 5 18,62 73,000 6 |25.48 383,000 8 116.02 132,000
12 {14.13 38,400] 6 |18.66 74,000f 8 125.29 376,000} 4 }14.30 115,000
April 4 7 118.74 75,0001 10 {25.09 368,000 12 [14.14 103,000
6 |14.69 41,400| 8 119.74 85,000| N |z4.94 362,000 April 13
N |15.15 44,000) 9 |19.10 80,000) 6 |24.52 343,000) 8 jl3.62 94,300
6 115.68 47,000 | 10 | 18.55 75,000} 12 | 23.80 326,000 N |13.30 88,300
12 |16.47 52,000 ] 11 }18.84 80,000 April 8 12 |12.82 80,200
April 5 N }20.43 150,000 8 }22.55 290,000 April 14
4 116.93 57,000 1 |24.25 335,000] 4]21.00 248,000]| 8 |12.51 74,800
8 117.18 59,000 2 | 25.50 384,000} 12 |19.88 220,000 4 |12.22 70,300
N }17.35 60,000 3 |26.50 428,000 12 [12.08 68,400
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Heart River Basin

Heart River near South Heart, N. Dak,

Location —Lat 46°51'40", long 102°56'50", in SWi sec. 8, T. 139 N., R. 97 W., on left bank, half

a mile downstream from North Creek, and 2 miles east of South Heart.

Datum of gage is

2,429,45 ft above mean sea level, datum of 1929 (levels by Corps of Engineers) .,
Drainage area.—315 sq mi.
Gage-height record —Watér-stage recorder graph.
Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by

ice Mar. 1 to Apr. 1.
Maxima.—March-May 1952: Discharge, 3,300 cfs 9 p.m. Apr. 1 (gage height, 20.05 ft).
16, 1950 (gage height, 21.67 ft, from

floodmark in gage well) .

1947 to February 1952: Discharge, 4,080 cfs Apr.

Mean discharge, in cubic feet per second, 1952

Day| March | April May fiDay| March | April May (Day| March April May
1 0.3| 2,540 2.8 11 0.3 S2 1.3421 0.2 8.9 1.5
2 .31 2,900 2.44 12 .3 39 1.3§22 .2 7.3 1.4
3 .31 2,250 2,40 13 .3 32 1.4 23 .2 6.2 1.3
4 3] 1,700 1.9% 14 .2 29 1.4) 24 .2 5.6 1.3
5 31 1,560 1.8} 15 .2 26 1.6§ 25 .2 4.9 1.3
6 .31 1,840 1.8% 16 .2 23 1.5 26 .2 4.6 1.3
7 30 1,630 1.6 17 .2 20 1.5¢ 27 .5 4.2 1.3
8 .3 962 1.6 18 .2 17 1.5¢ 28 1.5 4,1 1.1
9 3 357 1.54 19 .2 14 1.5 29 99 3.2 1.1
10 .3 105 1.4 20 .2 11 1.5¢ 30 405 3.1 1.1
31 ]1,180 1.2
Monthly mean discharge, in cubic feet per second 54.6 539 1.54
Runoff, in acre-feet 3,360 ] 32,050 94
Runoff, in inches..... 0,20 1.91] 0.008

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

jHour h(e;:gg.kft Discharge |Hour| hg}%‘:lnischarge Hour !?eairgr;t Discharge [Hour h(::ggl;] Discharge
March 29 9 120.05 3,300} N }14.59 1,560 April 9
6 | 3.60 38|12 |19.77 3,170 6 114.27 1,490 | 6 W11 435
N | 3.58 37 April 2 12 )15.28 1,720 N ] 7.56 350
6 | 5.93 176 | 6 118.88 2,810 April 6 6 | 6.72 257
12 { 7.20 285 N [18.88 2,810 6 115,98 1,890 (12 | 5.87 183
March 30 6 |19.25 2,960 | N {15.94 1,880 April 10
6 | 7.30 296 { 12 {18.97 2,850 6 {15.53 1,7804 6 | 5.16 128
N{ 7.32 299 April 3 12 |15.90 1,870 | N | 4.65 94
6 | 8.95 489 | 6 |17.45 2,300 April 7 6 | 4.28 75
12 111.17 7901 N |16.84 2,120 | 6 |15.85 1,850 112 | 4.05 64
March 31 6 [16.90 2,130 | N ]14.88 1,620 April 11
6 [11.78 887 | 12 |16.72 2,080 6 |14.12 1,450 N | 3.73 50
N {12.53 1,010 April 4 12 |13.52 1,320} 12 | 3.58 44
6 |14.87 1,470} 6 |15.72 1,820 April 8 April 12
12 116.17 1,880 N [14.92 1,630 6 |[12.54 1,130 N .41 38
April 1 6 |14.58 1,550 N {11.65 971 112 | 3.36 35
6 |16.71 2,040 | 12 |14.57 1,550} 6 {10.58 793 April 13
N [17.80 2,400 April 5 12 | 9.17 588 N | 3.24 30
6 ]19.63 3,110 | 6 |14.58 1,550 12 | 3.27 31
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Dickinson Reservoir near Dickinson, N. Dak.

Location—Lat 46°52'00", long 102°49'45", near west line of sec. 8, T. 138 N., R. 96 W., 2
miles southwest of Dickinson. Datum of gage is mean sea level, datum of 1929 (levels by Bureau
of Reclamation) .

Drainage area,—400 sq mi, approximately.

Gage-height and contents record —~Records furnished by Bureau of Reclamation.

Maxima.—March-May 1952: Contents, 9,360 acre-ft Apr. 2 (elevation, 2,419.1 ft).

1950 to February 1952: Contents, 9,050 acre-ft Mar, 27, 1951 (elevation, 2,418.82 ft).

Remarks.—~Reservoir is formed by earth-fill dam; storage began May 23, 1950; dam completed
Aug. 9, 1950. Total capacity is 25, 700 acre-ft at maximum pool, elevation, 2,429.3 ft. Dead
storage is 1, 100 acre-ft below lowest point of outlet, elevation, 2,404.7 ft. Conservation stor-
age is 5, 900 acre-ft between elevation 2, 404. 7 ft and crest of spillway, elevation 2, 416.5 ft.
Figures given herein represent total contents, The reservoir is for flood control, irrigation,
and municipal supply.

Elevation, in feet, and contents, in acre-feet, 1952

Day March April Ma;
Elevation Content: Elevation Contents Elevation Contents

1 - - 2,418.7 8,930 2,416.3 6,670

2 - - 2,418.1 9,360 2,416.3 6,670

3 - - 2,418.0 9,250 2,416.3 6,670

4 - - 2,418.8 9,040 2,416.3 6,670

5 - - 2,418.5 8,720 2,416.3 6,670

6 - - 2,418.6 8,830 2,416.2 6,590

7 - - 2,418.5 8,720 2,418.2 6,590

8 - - 2,418.5 8,720 2,416.3 6,670

9 - - 2,417.6 7,830 2,416.3 6,670
10 - - 2,417.3 7,550 2,416.3 6,670
11 - - 2,416.9 7,180 2,416.2 6,530
12 - 2,416.8 7,100 2,416.2 6,530
13 - - 2,416.7 7,020 2,416.1 6,500
14 - - 2,416.7 7,020 2,416.1 6,500
15 - - 2,416.6 6,930 2,416.1 6,500
16 - - 2,416.6 6,930 2,416.1 6,500
17 - - 2,416.6 6,930 - -
18 2,415.0 5,640 2,416.6 6,930 2,416.1 6,500
19 - - 2,416.6 6,930 2,416.1 6,500
20 - - 2,416.4 6,760 2,416.1 6,500
21 - - 2,416.6 6,930 2,416.1 6,500
22 - - 2,416.5 6,840 2,416.0 6,410
23 - ~ 2,416.5 6,840 2,416.0 6,410
24 2,414.8 5,570 2,416.5 6,840 2,416.0 5,410
25 - - 2,416.4 6,760 2,416.0 6,410
26 - - 2,416.4 6,760 2,416.,0 6,410
27 2,415.0 5,640 2,416.4 6,760 2,418.0 6,410
28 2,414.9 5,570 2,416,.4 6,760 2,415.9 6,340
29 - - 2,416.4 6,760 2,415.9 6,340
30 2,417.1 7,370 2,416.3 6,670 2,416.0. 6,410
31 2,417.8 8,020 2,416.0 6,410
Change in con-

tents, acre-feet +2,450 ~1,350 -260
Ct_mnge in con-

ents, e ent

e ivalen +39.8 -22.7 -4.23

per second
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Heart River below Dickinson Dam, near Dickinson, N. Dak.

Location—Lat 46051'40", long 102°49'05", in SE} sec. 8, T. 139 N., R. 96 W., on left bank
1 mile downstream from Dickinson Dam and 1-3/4 miles southwest of Dickinson.

Drainage area.—404 sq mi.

Gage-height record—Water-stage recorder graph.

Discharge record,~Stage-discharge relation defined by current-meter measurements,

Maxima.—March-May 1952: Discharge, 3,170 cfs 1 a.m. Apr. 3 (gage height, 13.04 ft).
October 1951 to February 1952: Continuous low flow.
Flood of April 1950 reached a stage of 14.5 ft, from drift marks.

Remarks.—Flow completely regulated by Dickinson Reservoir (see preceding page) .

Mean discharge, in cubic feet per second, 1952

Day| March | April May f{Day| March | April May [|[Day} March April May
1 2.3] 2,490 1.4 11 2.6 137 0.6821 2.8 14 2.4
2 2.4] 3,000 1.0 12 2.9 8l .6} 22 2.8 10 2.5
3 2.41 2,890 2.70 13 2.9 61 .9 23 2.6 10 3.3
4 2.4 2,29 27 14 2.8 49 1.1 24 10 6.1 4.4
5 2.3 1,860 2.1§ 15 3.0 44 1.3 25 17 6.3 4.4
6 2.3] 1,880 .8] 16 3.0 37 1.5 26 16 6.1 4.7
7 2.3 1,970 Y 1T 2.8 29 1.5 27 16 4.2 6.0
8 2.3 1,410 .6} 18 2.8 30 1.6} 28 16 5.2 3.0
9 2.3 701 .60 19 2.8 22 1.6] 29 17 4.7 3.2
10 2.4 3086 .6] 20 2.9 19 1.8} 30 182 1.0 3.3
31 11,320 2.6
Monthly mean discharge, in cubic feet per second...... 53.4 646 2,90
Runoff, in acre-feet .......... e ceccecc e aaena 3,280 38,430 178
Runoff, in inches.................. Ceeerecreaasen 0.15 1.78 0.008

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

‘Hour h(i?g:t[Discharge Hour) hgag%il Discharge jHour) ti?gle;t Discharge |Hour h(;';}f:t Discharge
March 30 April 2 N {11.07 2,280 N |10.47 2,020
N | 2.33 201 3 ]12.55 2,9501 6 |10.72 2,120| 6 ]10.25 1,930
6 | 4.60 302§ 6 |12.51 2,930{ 12 $10.53 2,040} 12 | 9.88 1,780
12 | 6.78 7561 9 112.45 2,900 April 5 April 8
March 31 N {12.58 2,960 6 |10.31 1,950 8 | 9.33 1,560
6] 7.54 960 | 6 112.87 3,0901 N }10.00 1,830) 4] 8.56 1,280
N 7.88 1,060 12 {13.03 3,160 6 9.85 1,770 12 7.74 1,020
6] 9.60 1,670 April 3 12 9.88 1,780 April 9
12 |11.36 2,410 1 [13.04 3,170 April 6 8| 6.81 774
April 1 6 t12.88 3,100{ 6 {10.01 1,830) 4| 5.98 590
3 111.51 2,480 N j12.43 2,890 N t10.12 1,880} 12 5.33 457
6 |11.35 2,410 6 (12.00 2,700 6 [10.25 1,930 April 10
9 111.14 2,310 12 {11.73 2,580 | 12 |10.43 2,000| 8| 4.72 542
N j11.19 2,340 April 4 April 7 4| 4.23 255
6 [11.75 2,590 6 ]111.43 2,440 6 110.55 2,050 ) 12 5.82 187
12 {12.36 2,860
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Heart River at Lehigh, N. Dak.

Location,—Lat 46052', long 102°43', in NE} sec. 7, T. 139 N., R. 95 W., on upstream side of
highway bridge in Lehigh, 150 ft downstream from Northern Pacific Railway bridge, 10 miles
downstream from Dickinson Dam, and about 10 miles upstream from Green River. Datum of
gage is 2, 328. 39 ft above mean sea level, datum of 1929 (levels by Corps of Engineers).

Drainage area.~443 sq mi,

Gage-height record—Graph based on twice-daily wire-weight gage readings Mar, 27 to Apr. 17
(once only on Apr. 4, 6, 13). Gage read once daily at other times except Mar. 2, 9, 16,

Apr. 20, May 4, 11, 17, 25, when gage was not read.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 2,

Maxima~March-May 1952: Discharge, 3,520 cfs 3 a,m. Apr. 3 (gage height, 14.30 ft, from high-
water mark).

1943 to February 1952: Discharge, 5, 980 cfs Apr. 15, 1950 (gage height, 17.90 ft, from
high-water mark).

Flood of Mar. 25, 1943, reached a stage of 17.7 ft, from floodmark (discharge, 5,420 cfs).

Flood of Mar. 13, 1945, reached a stage of 17.7 ft, from floodmark, backwater from ice
(discharge, 4,500 cfs).

Remarks.—Regulated by Dickinson Reservoir since May 1950 (see p, 169). Several small diver-
sions above station for irrigation, and water supply for the city of Dickinson and the Northern
Pacific Railway Co.

Mean discharge, in cubic feet per second, 1952
Dayj March April May JiDay] March | April May |iDay| March April May
1 2.5 2,660 9.4 11 2.5 157 2.0 21 2.5 23 2.4
2 2.5 3,030 8.14 12 2.5 100 2,41 22 2.5 20 2.4
3 2,51 3,050 7.3§ 13 2.5 90 2.4 23 2.5 19 3.6
4 2.5 2,440 30 14 2.5 62 1.8 24 10 18 3.6
5 2.5 2,020 11 15 2.5 47 2.0 25 20 15 9.5
6 2.5 2,060 7.7 16 2.5 38 1.84 26 15 15 6.4
7 2.5 2,020 5.34 17 2.5 33 1.6 §f 27 14 12 5.6
8 2.5] 1,610 1.8} 18 2.5 33 2.0} 28 74 11 4.6
9 2.5 878 1.3 19 2.5 29 2.44 29 176 11 4.6
10 2.5 419 1.3§ 20 2.5 25 2.4 30 287 10 5.3
31 |1,270 5.3
Monthly mean dlscharge, in cubic feet per second......o.ouru.ne RN 62.0 6981 5,07
Runoff, in acre-feet ..........co..0.... e ..| 3,820 41,580 312
RUNOff, in INCHeS ..ottt te ittt et et taanesanueeaenoneanas 0.18 1.76 0.01
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
[Hour h(iaig:t Discharge {Hour éfgﬁ Discharge [Hour| hGe;iig;t Discharge [Hour h(:?gg}ftl Discharge
March 28 N 113.70 2,610} 6 ]11.55 1,940 April 10
6 | 8.35 971 6 /13.80 2,690 | 12 ]11.60 1,970| 6 | 7.70 560
N1l 7.75 43112 ]13.90 2,770 April 6 N} 7.25 381
6 | 8.30 89 April 2 6 {11.70 2,020| 6 | 6.80 296
12 | 7.90 s0! 6 }114.00 2,860| N l11l.80 2,070112 | 6.40 231
March 29 N [14.08 2,980 | 6 [11.90 2,120 April 11
6 1 8.30 891{ 6 114.10 3,140 | 12 {11.85 2,100} 6 | 6.05 180
N ] 8.8 184 | 12 {14.25 3,490 April 7 N | 5.80 149
6 1 9.30 286 April 3 6 111.75 2,040 6 | 5.60 125
12 | 9.10 239 | 3 |14.30 3,520 N |11.70 2,020 112 | 5.50 115
March 30 6 [14.10 3,400 6 111.70 2,020 April 12
6 | 8.30 89} N [13.50 3,020 | 12 |11.50 1,920 N | 5.30
N | 9.25 272 | 6 {13.00 2,720 April 8 12 | 5.30 95
6 110,20 560 | 12 J12.75 2,580 | 6 |11.20 1,770 April 13
12 | 9.00 216 April 4 N |10.90 1,640 | N | 5.30 95
March 31 6 112.65 2,530 6 |10.50 1,460 | 12 | 5.10 77
] . 216 { N [12.55 2,470 |12 | 9.90 1,220 April 14
N |12,00 1,380 | & ]12.35 2,360 April 9 N | 4.85 59
6 113.10 2,120 | 12 }j12.10 2,220 6 | 9.20 985 | 12 | 4.75 52
12 ]13.60 2,530 April S N | 8.75 850 April 15
April 1 6 |11,80 2,070 6 | 8.40 745 N | 4.68 47
6 113.80 2,690 | ¥ {11.60 1,970(12 | 8.05 648 112 | 4.60 42
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Green River near Gladstone, N. Dak.

Location—Lat 46°53'20", long 102°38'20", in SW} sec. 36, T. 140 N., R. 95 W., on upstream
side of bridge on U. S. Highway 10, 3 miles northwest of Gladstone, 3 miles upstream from
mouth; and 8 miles downstream from Spring Creek.

Drainage area.—356 sq mi.

Gage-height record.—Two or more daily wire-weight gage readings Mar. 28 to Apr. 18; 2 to 4
readings weekly at other times, Gage heights from graph based on all available gage readings
and high-water marks Mar. 29 to Apr. 14.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 1. Discharge for periods of no gage-height record Apr. 21, 26-28, May 2-5,
7, 11-13, 15, 18-26, 30 estimated on basis of records for Heart River near Richardton,

Maxima.~—March-May 1952: Discharge, 3,440 cfs 12 p.m, Apr. 3 (gage height, 15.70 ft, from
high-water marks) .

1945 to February 1952: Discharge, 5,260 cfs Apr. 15, 1950 (gage height, 18.3 ft, from
floodmark) .
Flood of March 1943 reached a stage of about 20 ft.
Remarks.—Some small diversions for irrigation, and washing sand and gravel above station.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day| March | April May [|Day| March April May
1 2.0 1,300 14 11 1.5 122 5.0 21 1 27 3.5
2 2.0 2,400 12 12 1.5 82 3.5( 22 1 24 3.0
3 2.0 3,060 10 13 1.0 66 4.0 23 1 20 3.0
4 1.5 2,740 9.0f 14 1.0 56 3.9 24 1 20 3.0
5 1.5 2,630 8.0f 15 1.0 51 3.71 25 1 18 3.0
6 1.5 3,070 8.7| 16 1.0 46 3.5( 26 1 17 3.0
7 1.5 2,920 9.0f 17 1.0 43 3.54 27 2 16 3.0
8 1.5 1,730 8.7} 18 1.0 38 3.5( 28 4 15 3.2
9 1.5 594 6.6} 19 1.0 33 3.50 29 31 14 3.4
10 1.5 233 6.6f 20 1.0 30 3.5 30 310 14 4.5
31 777 4.5
Monthly mean discharge, in cubic feet per second 37.3 714 5.40
Runoff, in acre-feet ............. feeieseeean . .. 2,300 | 42,500 332
Runoff, ininches ... uvuuiuuenniireuenininnaaneans 0.12 2.24 0.02

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Hour h?a?gietl Discharge |Hour| h(e}iag%: Discharge [Hour ﬁgﬁt ]?ischarge Hour!| h(:iagg:t Discharge
March 29 April 2 April 6 April 10
[ 5.82 4.6 6 112.67 2,090 6 |14.60 2,860 ] 5.10 271
N | 5.82 4.6} N |[12.75 2,110| N |15.30 3,210 N | 4.85 232
6| 5.94 51 6 |14.50 2,820( 6 }115.18 3,150} 6} 4.50 182
12 | 6.12 125 12 [15.00 3,060| 12 |15.18 3,150| 12 | 4.35 161l
March 30 April 3 April 7 April 11
6 | 6.32 151 6 |14.50 2,820 6 |15.18 3,150 N .00 116
N | 6.60 263 N [14.80 2,960| N |15.10 3,1101 12 | 3.80 93
6] 7.20 448 6 [15.30 3,210 6 |14.30 2,720 April 12
12 | 7.70 628 12 |15.70 3,440 12 [13.20 2,270 N | 3.70 82
March 31 April 4 April 8 12 | 3.60 71
6] 7.35 565 6 114.35 2,750} 6 112.05 1,900 April 13
N | 7.60 610 N [13.95 2,570} N |11.50 1,740| N | 3.55 66
6 9.70 1,050 6 114.15 2,660 6 110.95 1,590 | 12 3.50 61
12t 9.90 1,140 12 |13.85 2,530( 12 | 9.30 1,140 April 14
April 1 April 5 April 9 N| 3.45 56
6 | 8.50 887 6 |13.90 2,550] 6| 7.40 693112 | 3.40 52
N 9.20 1,100 N [13.60 2,430 N 6.60 533
6 {11.10 1,810 6 |14.40 2,770 6| 5.95 414
12 J12.60° 2,060 12 }114.85 2,980) 12 | 5.50 335
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Heart River near Richardton, N. Dak.

Location.—~Lat 46°44'46", long 102°18'27", in NEL sec. 29, T. 138 N., R. 92 W., on right bank
10 ft upstream from bridge oh State Route 8, half a mile downstream from Blacktail Creek, and
9} miles south of Richardton, Datum of gage is 2,153.67 ft above mean sea level, datum of 1929.
Drainage area.—1, 240 sq mi, approximately.
Gage-height record—~Water-stage recorder graph except Mar. 30 to Apr. 9, Apr. 29 to May 28 when
gage heights were obtained from graph based on once- or twice-daily wire-weight gage readings.
Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar, 1 to Apr. 1. Shifting-control method used Apr. 18 to May 31.
Maxima~March-May 1952: Discharge, 7,990 cfs 8 a.m. Apr. 3 (gage height, 20,43 ft).
1903-22, 1943 to February 1952: Discharge, 23,400 cfs Apr. 16, 1950 (gage height, 28,05 ft,
from high-water mark in gage house).
Flood of Apr. 16, 1950, is highest known according to local residents. Flood of Mar. 25,
1943, reached a stage of 24. 2 ft, from floodmarks (discharge, 11,700 cfs). Flood of July 5,
1938, reached a stage of about 26.0 ft, from information by local resident (discharge, 16,000 cfs).
Remarks~—Small diversions above station for irrigation. Some storage in Dickinson Reservoir
(see p. 169).

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day| March | April May [|Day| March April May
1 14| 6,920 431 11 8 675 25§ 21 6 99 21
2 13 7,190 44 12 7 444 22 ff 22 6 88 19
3 12 7,700 404 13 7 328 20 23 6 81 15
4 11 6,950 37| 14 7 262 22| 24 6 74 15
5 10| 6,220 31f 15 7 218 22425 6 71 15
6 10} 6,300 31f 16 7 180 21 26 6 65 15
T 9| 6,460 35) 17 7 154 20 |t 27 8 60 15
8 9| 4,860 34§ 18 6 139 21| 28 11 54 15
9 8 2,680 28§ 19 6 123 22§29 22 44 18
10 8| 1,260 25| 20 6 113 21 ) 30 1,160 41 20
31 3,960 21
Monthly mean discharge, in cubic feet per second.................. 173 1,995 24,3
Runoff, in acre-feet ..... . | 10,650 118,700 1,490
Runoff, ininches.............. Ceeneeaa 0.16 1.80 0.02

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(i?gg:t Discharge |Hour| hgi;ﬁ Discharge |Hour] Seaigtext Discharge |Hour| h(e;?ghit J Discharge
March 30 April 3 April 6 6 {11.49 2,100
6 7.27 234 4 120,39 7,960 4 |118.33 6,400} 12 |10.75 1,740
N {10.08 930 8 |20.43 7,990 8 |18.14 6,260 April 10
6 113.85 2,280 N {20.19 7,800 N {17.87 6,060 6 [10.17 1,480
12 113.97 2,340 4 119.78 7,480 4 117.87 6,060 N 9.58 1,220
March 31 8 {19.67 7,400 8 |18.57 6,580 6 9.12 1,040
6 §15.00 2,900 | 12 |19.80 7,500 [ 12 |18.91 6,830 | 12 8.67 874
N [17.63 4,510 April 4 April 7 April 11
6 |15.81 3,990 | 3 |19.87 7,550 | & |18.67 6,650 6 | 8.33 756
12 [19.03 6,550 6 [19.82 7,520 N [18.09 6,220 N 8.05 659
April 1 N [19.08 6,960 3 117.83 6,030 [ 7.83 586
6 ]19.63 7,370 6 [18.35 6,410 8 118.73 6,700 | 12 7.64 525
N |18.83 6,770 9 118.08 6,210 | 12 {18.03 6,170 April 12
6 118.73 6,700 | 12 ]18.47 6,500 April 8 N 7.35 440
12 119.30 7,120 April 5 6 |117.18 5,580 | 12 7.10 372
April 2 4 118.46 6,500 N |15.93 4,700 April 13
6 119.47 7,250 8 }18.63 6,820 6 }15.07 4,150 N 6.93 326
N {19.42 7,220 N |18.08 6,210 12 |14.56 3,840 | 12 6.79 289
6 119.04 6,930 4 {17.28 5,650 April 9 April 14
12 (19.96 7,620 6 |17.81 6,020 6 |13.58 3,250 N 6.67 258
12 117.94 6,110 N {12.458 2,600 | 12 6.60 241
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Heart Butte Reservoir near Glen Ullin, N. Dak.

Location~Lat 46°35'48", long 101°48'34", in SWiNE} sec. 13, T. 136 N., R. 89 W., 10 miles
upstream from Heart Butte Creek, 14 miles south of Glen Ullin, and 14 miles north of Elgin.
Datum of ‘gage is at mean sea level, datum of 1929 (levels by Bureau of Reclamation}.

Drainage area—1, 710 sq mi, approximately.

Gage-height and contents record.—Records furnished by Bureau of Reclamation.

Maxima,—March-May 1952: Contents, 174,000 acre-ft Apr, 9 (elevation, 2, 086.23 ft).

1949 to February 1952: Contents, 148,490 acre-ft Apr. 19, 1950 (elevation, 2,081.74 ft).

Remarks.—Reservoir is formed by earth-fill dam; storage began Sept. 29, 1949; dam completed
Dec. 9, 1949, Total capacity is 428, 000 acre-ft at maximum pool, elevation 2,118.2 ft. Dead
storage is 6,800 acre-ft below lowest point of outlet, elevation 2,030,0 ft. Active conservation
storage is 68, 700 acre-ft between elevation 2, 030.0 ft and crest of spillway, elevation 2,064.5
ft. Figures given herein represent total contents. Controlled releases are through 4-ft by 5-ft
slide gate. The spillway is uncontrolled "glory hole" type and discharges through a conduit 14 ft
in diameter. The reservoir is for flood control, irrigation, and incidental water supply.

Elevation, in feet, and contents, in acre-feet, 1952

[Add 2, 000 feet to obtain elevation above mean sea level]

D March April May
a,
Elevation Contents Elevation Contents Elevation Conterts
1 59.73 59,980 62.45 68,520 65.63 79,180
2 59.73 59,980 67.52 85,910 65.57 78,960
3 59.73 59,980 71.41 100,830 65.56 78,930
4 59.73 59,980 75.40 117,780 65.56 78,930
5 59.73 59,980 78.32 131,340 65.33 78,140
6 59.73 59,980 81.85 149,580 65.22 77,760
7 5$9.73 59,980 83.60 162,000 65.26 77,890
8 §9.72 59,950 85.87 169,000 65,18 77,620
9 59.74 60,010 86.23 174,000 65.18 77,620
10 59.73 59,980 85.81 169,000 65.15 77,520
11 59.74 60,010 84.76 165,000 65.09 77,300
12 59.75 60,040 83.66 163,000 65.05 17,170
13 59.75 60,040 82.37 158,000 65.04 77,140
14 59.74 60,010 81.12 145,280 65.02 77,070
15 59.74 60,010 79.73 138,250 65.03 77,100
16 59.73 59,980 78.17 130,620 64,92 76,730
17 59.76 860,070 76.59 123,180 64.92 76,730
18 59.75 60,040 75.51 118,270 £4.89 76,630
19 59.75 60,040 73.05 107,590 64.88 76,600
20 59.78 60,130 72.72 106,200 64.87 76,560
21 59.77 60,100 70.90 98,790 64.85 76,490
22 59.77 60,100 69.24 92,330 64.82 76,390
23 59.77 60,100 68,48 89,460 64.80 76,320
24 59.77 60,100 67.55 86,020 64.79 76,290
25 59.77 60,100 67.12 84,450 64.72 76,050
26 59.77 60,100 66.58 82,520 64.76 76,180
27 59.77 60,100 66.26 81,380 64.66 75,840
28 59.76 60,070 66.03 80,580 64.62 75,710
29 59.71 59,920 65,92 80,190 64.57 75,540
30 59.71 59,920 65.74 79,560 64.60 75,640
31 59.97 60,710 64.56 75,500
Change in contents, +760 +18,850 -4,060
Change in contents,
gggiga}:;‘ ;’:';',a“ +12.4 +317 -66.0
second
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Heart River below Heart Butte Dam near Glen Ullin, N. Dak,

Location.—Lat 46°35'50", long 101°48'05", in NE} sec. 13, T. 136 N., R. 89 W., 0.5 mile down-
stream from Heart Butte Dam, 10 miles upstream from Heart Butte Creek, 14 miles south of
Glen Ullin, and 14 miles north of Elgin. Datum of gage is 1, 998,87 ft above mean sea level,
datum of 1929 (levels by Corps of Engineers).

Drainage area.—1, 710 sq mi, approximately.

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

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

Maxima.—March-May 1952: Discharge, 4,100 cfs 6 a.m. Apr. 9 (gage height, 6.99 ft).

1943 to February 1952: Discharge, 25,000 cfs Mar. 24, 1947 (gage height, 21.5 ft, former
site and datum, from floodmark, affected by ice).

Remarks.—Flow regulated by Heart Butte Reservoir (see preceding page) . Small diversions above
station for irrigation.

Mean discharge, in cubic feet per second, 1952
Day| March | April May f(Day| March | April May [Day| March April May
1 13 44 252} 11 13f 3,990 768{ 21 137 3,110 .56
2 13| 1,850 213§ 12 13} 3,930 704 22 13f 2,780 62
3 13| 3,240 181§ 13 13} 3,850 70 23 13} 1,910 62
4 13| 3,490 181f 14 13} 3,760 701 24 13| 1,360 59
5 13| 3,680 1384 15 13| 3,700 654 25 13 997 54
6 13| 3,840 114§ 16 131 3,600 591 26 13 767 62
7 13| 3,990 1104 17 13| 3,500 564 27 11 600 73
8 13] 4,040 100} 18 131 3,410 54 28 73 469 46
9 13| 4,090 964 19 13| 3,310 S51f 29 107 376 43
10 13| 4,060 86ff 20 13| 3,210 484 30 53 308 43
31 3 43
Monthly mean discharge, in cubic feet per second....... [ PN 18.9 2,709 86.9
Runoff, in acre-feet ........ Ceeiieeae e e veeeen 1,160{161,200| 5,340
Runoff, ininches. ... .. uiiinietiiiieaeeitnnneinaaassnrnns oo 0.01 1.77 0.06
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
(Hour hcé?_ggl:t Discharge {Hour hgiaii Discharge jHour| &ﬁt {Discharge |Hour h(gianrgl:t Discharge
April 1 April 6 12 | 6.80 3,890 April 22
6 11.44 1.9] 6 |6.72 3,800 April 13 915.95 2,990
N J1.44 1.9 N |6.75 3,840 N|6.77 3,860 N |5.81 2,850
6 11.51 3.7 616.79 3,880 12 | 8.72 3,800| 6 |5.49 2,540
811.92 79 12 | 6.83 3,920 April 14 12 |5.22 2,300
10 j2.24 213 April 7 N |6.69 3,770 April 23
12 j2.84 420 6 ]6.87 3,970% 12 | 6.85 3,720) 6 }4.98 2,080
April 2 N |6.90 4,000 April 15 N |[4.76 1,880
6 13.70 1,060 6 |6.92 4,020 N |{6.63 3,700 6 | 4.57 1,730
N |4.68 1,810 12 | 6.94 4,040| 12 | 6.59 3,660] 12 | 4.39 1,580
6 |5.62 2,660 April 8 April 16 April 24
9 [6.02 3,060 6 /6.93 4,030] N |6.54 3,600 6 [4.24 1,460
12 | 6.07 3,110 N |86.91 4,010 12 | 6.48 3,550 N [4.09 1,350
April 3 6 [6.96 4,070 April 17 6 13.95 1,240
6 [6.14 3,180 | 12 | 6.97 4,080] N |6.45 3,500 12 {3.83 1,160
N [6.19 3,230 April 9 12 | 6.40 3,450 April 25
6 16.27 3,310} 616,99 4,100 April 18 N | 3. 982
12 16.34 3,380} N [6.97 4,080| N |6.36 3,410} 12 | 3.40 865
Aprii 4 6 |6.98 4,090 12 | 6.32 3,360 April 26
6 16.39 3,4401 12 [ 6.98 4,090 April 19 N {3.2¢4 764
N 16.43 3,480 April 10 Nt6.27 3,310 12 13,09 676
6 |6.48 3,540) N |6,95 4,060| 12 | 6.21 3,250 April 27
12 }6.53 3,580} 12 | 6.91 4,010 April 20 N {2.95 595
April 5 April 11 N |6.17 3,210] 12 | 2.84 532
6 . 3,650} N |6.90 4,000 12 [ 6.12 3,160 April 28
N }6.61 3,680] 12 | 6.86 3,960 April 21 N .72 465
6 16.65 3,720 April 12 N |{6.07 3,110 12 | 2.63 415
12 | 6.68 3,760 N |6.84 3,930 12 | 6.02 3,060
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Antelope Creek near Carson, N. Dak,

Location.—Lat 46°32', long 101°39', in NWANE{ sec. 8, T. 135 N., R. 87 W., near center of span
on upstream side of county road bridge, 4 miles upstream from mouth, and 8 miles northwest of
Carson.

Drainage area.~221 sq mi,

Gage-height record.—Graph Mar. 28 to Apr. 12 based on once- or twice-daily gage readings. Once-
daily readings Mar. 1-27, Apr. 13 to May 30 except for scattered days when no readings were
made.

Discharge record.—Stage-discharge relation defined by current-meter meaaurements; affected by
ice Mar. 1 to Apr. 4. Discharge for periods of no gage-height record, Apr. 11, 13, 14, 20, 22,
27, 29, May 4, 5, 15, 26, estimated on basis of weather records and records for nearby streams.

Maxima—~March-May 1952: Discharge, 3,280 cfs 7 a.m. Apr. 3 (gage height, 15.7 ft).

1948 to February 1952: Discharge, 11,100 cfs Apr. 16, 1950 (gage height, 17.95 ft, from
floodmark), by slope-area determination,
Flood of Mar. 25, 1943, reached a stage of 17.1 ft, the highest known before 1950.

Remarks —No regulation or diversion.

Mean discharge, in cubic feet per second, 1952
Day| March April May ||Day| March | April May |[|Day| March April May
1 3] 1,860 8.2 11 0.5 80 7.5 21 0.5 16 4.7
2 31 2,200 8.0]l 12 .5 51 6.6 22 .5 15 5.5
3 3| 2,160 7.04 13 .5 40 6.4 23 5 14 4.7
4 3] 1,720 6.5 14 .5 32 6.01 24 .5 13 4.5
5 2 1,480 6.0f 15 .5 27 5.5} 25 .5 12 3.1
6 2| 1,040 5.5{ 16 .5 24 5.11 26 .5 11 3.1
7 2 765 6.2| 17 .5 22 4.5 27 .5 10 3.0
8 1 534 7.0f 18 .5 20 4.5( 28 3.0 9.9 2.5
9 1 213 7.5 19 .5 18 5.1} 29 25 9.3 2.1
10 1 lie 7.7] 20 .5 17 4.5 30 160 8.7 2.8
31 880 2.6
Monthly mean discharge, in cubic feet per second...... Cereaeaeraes 35.4 417 5.28
Runoff, in acre-feet .. 2,180} 24,830 325
Runoff, in inches..... .. . 0.18 2.11 0.03
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hg§§k§ Discharge [Hour| hg’fé& Discharge {Hour }?:lgzt Discharge |Hour| h(e;‘iag:t Discharge
March 28 N [10.98 700{ 6 |13.10 1,400 April 7
6 | 2.90 2] 6 }12.85 1,200) 12 }13.52 1,600) 8 |10.22 856
N | 3.12 2| 12 |13.37 1,400 April 4 N | 9.22 670
6| 3.24 3 April 1 6 }14.00 2,000 6 | 9.39 699
12 3.50 6 4 [13.68 1,550 N }12.82 1,650 12 9.80 772
March 29 8 114.85 2,300 6 |12.70 1,600 April 8
6 | 3.98 15| N j13.98 1,850 12 [12.88 1,700 4| 9.9 812
N | 4.47 301 4 |13.92 1,800 April 5 6 | 9.75 803
6 | 4.72 401 8 |14.09 1,900} 6 }12.85 1,700 N | 7.82 461
12 4.78 40 )12 |14.39 2,100 N |12.35 1,490 6 6.41 336
March 30 April 2 6 |11.55 1,200 12 | 5.80 281
6 4.78 40 6 |14.80 2,400 12 |11.55 1,210 April 9
N | 4.93 50| N |14.30 2,050 April 6 N | 4.92 209
6 | 8.10 2501 6 |14.30 2,050| 6 |11.64 1,240 12 | 4.20 154
12 |10.49 550 [ 12 |14.90 2,500 | N |10.70 960 April 10
March 31 April 3 6 ]10.40 889 8 3,80 126
6 {11.11 7001 7 |15.70 3,280 | 12 |10.42 898 | 4| 3.45 102
9 [10.76 650 | N |14.00 1,850 12 | 3.18 85
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Muddy Creek near Almont, N, Dak.

Location—Lat 46°41'40", long 101°27'50", in SW}sec. 7, T. 137 N., R. 85 W., on downstream
side of county highway bridge, 2 miles downstream from Hailstone Creek, 3 miles southeast of
Almont, and 12 miles upstream from mouth.

Drainage area.—456 sq mi.

Gage-height record.—Wire-weight gage read once or twice weekly Mar. 1-29. Graph based on 1 to
3 daily wire-weight or staff gage readings Mar. 30 to Apr. 29 and May 6-13. Once-daily staff
or wire-weight gage readings Apr. 30 to May 5, May 14-31.

Discharge record.~Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 5.

Maxima.—March-May 1952: Discharge observed, 3,350 cfs 6 a.m. Apr. 8 (gage height, 21,86 ft).

1945 to February 1952: Discharge, 20, 200 cfs Apr. 17, 1950 (gage height, 30.7 ft, from
floodmarks), by slope-area method.

Remarks —No regulation or diversijon.

Mean discharge, in cubic feet per second, 1952

Day| March April May [Day| March | April May |[[Day| March April May
1 3.5| 1,650 12 11 2 273 15 21 2 47 3.7
2 3.5| 2,000 10 12 2 248 12 22 2 40 3.6
3 3.5 2,260 9.38 13 2 242 8.01 23 2 33 3.3
4 3.5| 2,680 7.9§ 14 2 226 6.9 24 2 26 3.0
5 3.5 2,660 7.24 15 2 160 6.44 25 2 23 2.8
6 3.5( 2,860 6.6 16 2 128 5.4 26 3 19 2.7
7 3.5 3,070 8.5 17 2 115 5.14 27 5 15 2.7
8 3.5| 2,920 10 18 2 93 4.9 28 10 14 2.6
9 3.5| 1,680 30 19 2 65 3.814 29 50 13 2.7
10 3.5 520 30 20 2 51 3.8 30 150 12 2.7
31 520 2.8
Monthly mean discharge, in cubic feet per second.............. e 25.9 805 7.59
Runoff, in acre-feet ......... - .. 1,590 47,890 467
Runoff, in inches.... 0.07 1.97 0,02

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour hi?g:t! Discharge |Hour hgiag%il Discharge |Hour| Seaiggt Discharge |Hour }g?gghet Discharge
March 30 6 |18.16 1,850 4 |20.35 2,550 April 9

] 7.76 150 N }18.46 1,950 | 12 |20.63 2,750 6 |17.38 1,970

N | 7.54 150 | 6 [18.79 2,100 April & N |16.12 1,680

6 | 7.73 150 | 12 }|19.15 2,150 | 6 |20.93 2,960 | 6 |14.83 1,390

12 8.32 200 April 3 N |20.64 2,860 | 12 13,06 1,030
March 31 3 [19.26 2,200 6 }20.34 2,760 April 10

6 |10.08 350 | 6 j19.16 2,200 | 12 |20.85 2,930 6 |10.91 621

N |1l0.61 400 | N |19.34 2,200 April 7 N | 9.76 437

6 [12.60 700 | 6 f19.72 2,300 | 6 |21.75 3,300 6 g9.12 349

12 ]14.40 1,100 | 12 |20.69 2,550 N [2l1.18 3,050 | 12 8.79 313
April 1 April 4 6 {20.77 2,900 April 11

6 116.58 1,500 | 6 (21.18 2,700 | 12 |21.34 3,120 | 8 | 8.40 274

N {17.60 1,700 | N (21.21 2,700 April 8 4 1 8.26 260

6 |18.20 1,850 | 6 [21.21 2,700 | & |21.86 3,350 | 12 | 8.20 255
12 |19.05 2,000 |12 {21.18 2,700 | N {21.08 3,020 April 12

April 2 April 5 6 |19.89 2,620 1 8 | 8.18 251

2 [19.16 2,000 8 |21.01 2,700 | 12 |18.70 2,300 4 8.08 244

12 | 8.04 241
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Heart River near Lark, N. Dak.

Location.—Lat 46°36'00", long 101°22130", in S% sec. 9, T. 136 N., R. 85 W., at bridge on State
Route 31, 1 mile downstream from Muddy Creek, and 10 miles north of Lark. Datum of gage is
1,802. 83 ft above mean sea level, datum of 1929 (levels by Corps of Engineers).

Drainage area—2, 750 sq mi, approximately; includes approximately 1, 710 sq mi affected by stor-
age in Heart Butte Reservoir.

Gage-height record—Water-stage recorder graph except for periods Apr. 3-10, May 5-17. Graph
drawn on basis of 23 wire-weight gage readings and trend of recorder graph Apr. 3-10. Occa-
sional wire-weight gage readings May 5-17.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 2. Shifting-control method used Apr. 8 to May 31.

Maxima.—March-May 1952: Discharge, 11,800 cfs 5 a.m. Apr. 7 (gage height, 15.62 ft).

Reservoir (see p. 174).

1946 to February 1952: Discharge, 29, 200 cfs Apr. 17, 1950 (gage height, 20,70 ft).

Remarks.—Small diversions above station for irrigation, Flow partly regulated by Heart Butte

Mean discharge, in cubic feet per second, 1952
Day| March | April May [iDay] March | April May ay| March April May
1 22| 3,800 4811 11 22| 4,750 170} 21 24| 3,670 93
2 22 5,400 425§ 12 22 4,600 160} 22 24 3,470 87
3 22| 9,300 372 13 22] 4,540 147823 24| 2,610 101
4 22| 9,930 348) 14 22| 4,680 1404 24 24| 1,890 99
5 22| 10,500 300f 15 22| 4,620 1324 25 26| 1,480 101
6 22| 10,700 2504 16 22| 4,510 1204 26 26| 1,150 89
7 22| 11,300 211§ 17 22| 4,280 1074 27 26 916 87
8 22| 9,770 200§ 18 22| 4,150 108} 28 40 760 99
9 22 6,790 190§ 19 22 4,030 107 29 100 620 90
10 22| 5,220 180{ 20 24| 3,820 99 30 800 547 74
31 2,100 71
Monthly mean discharge, in cubic feet per second . 118} 4,793 169
Runoff, in acre-feet .......... e ceee . 7,2501285,200| 10,390
Runoff, in inches .. uuu e tet e ittt eaenatieneoscaassaeecans e 0.05 1.94 0.07
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(i?gg:tl Discharge |Hour hgii%:; Discharge |Hour| l?: ge Discharge [Hour h(iiang:t Discharge
March 29 9 ]11.,03 5,000 April 6 April 10
N | 4.05 701 N |11.15 5,000| 6 |15.30 11,100 6 |10.96 5,440
12 4.90 200 6 113,25 7,000} -N |15.02 10,500 N [10.58 5,130
March 30 12 [12.70 6,800 6 |14.70 9,940 6 [10.39 4,970
N | 6.85 800 April 3 9 [14.60 9,760} 12 |10.26 4,890
12 | 8.72 1,500| 3 |13.85 8,480| 12 | 15.50 11,500 April 11
March 31 6 14,40 9,400 April 7 6 110.13 4,800
31 9.24 1,800 | 9 [14.43 9,450 5 115.62 11,800| N |10.02 4,710
6| 7.83 1,200 N {14.41 9,420 9 |15.56 11,600| 6 }10,00 4,700
91 9.94 2,000| 6 |14.56 9,690 N |15.59 11,700 12 | 9.99 4,700
N j10.25 2,500 12 |14.80 10,100| 6 }15.20 10,900 April 12
3 112.60 2,500 Aprill 4 12 |14.95 10,400 N | 9.89 4,590
6 9.10 2,000 6 {14.56 9,690 April 8 12 | 9.85 4,540
9 {11.97 2,500| N |14.44 9,470| 6 |14.90 10,300 April 13
12 [10.12 3,000| 6 |14.75 10,000 N |14.75 10,000| N | 9.77 4,460
April 1 12 |15.26 11,000| 6 |14.35 9,400 | 12 | 9.96 4,690
6 | 9.10 3,000 April 5 12 |13.85 8,340 April 14
N ]10.90 3,500} 6 |15.20 10,900 April 9 N | 9.94 4,690
6 |12.30 5,000 N |14.68 9,900| 6 [12.90 7,400 12 | 9.88 4,640
12 |11.16 4,000| 6 [14.50 9,580 N jl2.20 6,630 April 15
April 2 9 {15.52 11,500f 6 |11.63 6,070 N | 9.84 4,620
31 9.27 3,000 | 12 |15.54 11,600 | 12 }11.34 5,800 12 | 9.79 4,590
6 |11.00 5,000
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Sweetbriar Creek near Judson, N. Dak.

Location.—Lat 46°51', long 101°15', in SW}i sec. 14, T. 139 N., R. 84 W., on upstream side of
bridge on U, S. Highway 10, 2 miles northeast of Judson, and 16 miles upstream from mouth,

Drainage area,~157 sq mi,

Gage-height record—Graph Mar. 30 to Apr. 20 based on twice-daily readings of wire-weight gage
Mar. 30 to Apr. 9 and once-daily readings Apr. 10-20 except for Apr. 14, 15, 17-19 when no
readings were made, Once-daily readings of wire-weight gage at other times.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar, 1 to Apr. 5.

Maxima.—March-May 1952: Discharge, 2, 300 cfs 4 a.m. Apr. 7 (gage height, 10.0 ft).

July 1951 to February 1952; Continuous low flow,
Maximum stage known, 14.9 ft Apr. 17, 1950, from floodmarks (discharge, 5,910 cfs, by
contracted-opening determination of peak flow).

Remarks~No regulation or diversions.

Mean discharge, in cubic feet per second, 1952
Day| March | April May [Day| March | April May [Day| March April May
1 1 220 3.64 11 1 65 l.9921 1.0 14 1.4
2 1 430 3.40 12 1 56 1.9} 22 1.0 11 1.8
3 1] 1,050 2.8] 13 1 52 1.7423 1.0 9.0 1.4
4 1 1,340 2.4 14 1 48 1.7 24 1.0 7.7 1.3
5 1] 1,880 2.15 15 1 41 1.7 25 1.2 6.5 1.3
6 1t 1,730 2.0 18 1 34 1.6426 1.2 5.8 1.3
T 1f 1,710 2,10 17 1 28 1.7 )27 2.0 5.0 1.2
8 1) 1,180 2.2] 18 1 23 1.6 28 2.0 4.4 1.2
9 1 221 2.2§ 19 1 20 1.6 29 2.0 4.0 1.3
10 1 94 1.9} 20 1 16 1.4 30 15 3.8 1.3
31 130 1.2
Monthly mean discharge, in cubic feet per second 5.72 336 1.81
Runoff, inacre-feet .............0oiiiieniuna, e 352 | 20,010 111
Runoff, in inches...... T TR R RN T LT 0,04 2.39 0.01
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(;9get Discharge |Hour hg’;;%: Discharge |Hour ﬁ:{gﬁt Discharge |Hour| h(:?gg}ft Discharge
March 31 April 3 12 | 8.23 1,950} N | 7.05 1,050
6 | 3.25 15! 6 | 7.03 880 April & 6 | 6.10 712
N | 3.25 25| N | 7.30 970 6 | 8.05 1,870} 12 | 5.35 478
6 | 5.35 3501 6 | 7.90 1,200 | N | 8.40 1,590 April 9
12 4.70 200 | 12 8.10 1,230 6 8.17 1,500 8 4.65 290
April 1 April 4 12 | 9.35 2,000 | N | 4.1C 169
6 4.33 130 ] 7.97 1,180 April 7 6 3.85 128
N | 4.25 120 | N | 8.58 1,380 | 4 |10.00 2,300 |12 | 3.75 114
6 | 5.20 320 & | 8.75 1,450 | 8 | 9.45 2,050 April 10
12 | 5.50 400 112 | 8.83 1,500) N | 8.40 1,590t N | 3.58 93
April 2 April 5 6 | 7.40 1,180 |12 | 3.40 74
6 | 4.40 140 | 6 | 8.77 1,540 |12 | 8.25 1,530 April 11
N | 4.45 150 | N | 8.77 1,680 April 8 N | 3.28 83
6 | 6.55 700 | 6 | 8.83 1,770 6 | 9.10 1,880 [12 | 3,24 80
12 | 7.47 1,050
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Heart River near Mandan, N. Dak.

Location,—Lat 46°50', long 100°59', in NEiNW3 sec. 25, T. 139 N., R. 82 W., on right bank 25 ft
downstream from bridge on U. S, Highway 10, 3 miles west of Mandan, and 4 miles downsiream
from Sweetbriar Creek. Datum of gage is 1, 638,70 ft above mean sea level, datum of 1929, and
1,632, 03 ft above Northern Pacific Railway datum.

Drainage area.—3, 310 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except Mar. 1 to Apr. 9, Apr. 22 to May 21, for
which a graph was drawn between fragments of good recorder graph on basis of engineer's and
observer's readings and high-water marks.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 5. Shifting-control method used Apr. 12 to May 15, May 26-31.

Maxima ~—March-May 1952: Discharge, about 30, 000 cfs 3 p. m. Apr. 4 when ice jam broke; gage
" height, 25.75 ft 2:45 p.m. Apr. 4 (affected by ice).

1924, 1928-33, 1937 to February 1952: Discharge, about 30,500 cfs Apr. 19, 1950 (gage
height, 23.64 ft); gage height, 24.7 ft Mar, 27, 1943,
Remarks.—Flow regulated by Heart Butte Reservoir. Small diversions above station for irrigation.

Mean discharge, in cubic feet per second, 1952

Day} March April May [ Day; March | April May [[Day] March April May
1 4,100 6164 11 5,170 250 | 21 3,620 148
2 7,900 546§ 12 4,850 250 )| 22 3,460 142
3 9,900 4844 13 4,740 228§ 23 9 3,210 133
4 13,000 4400 14 4,540 2104 24 2,380 128
5 9 14,500 4001{ 15 5 4,440 195 25 1,810 133
6 15,100 350 16 4,350 188 | 26 10 1,410 129
T 15,600 3324 17 2,270 175 || 27 15 1,150 126
8 14,400 2961 18 4,090 166 §f 28 20 957 121
9 10,200 2821 19 3,870 164§ 29 25 827 119
10 6,710 263§ 20 3,720 150 f 30 50 701 131
31 300 124
Monthly mean discharge, in cubic feet per second....... i 20.8) 5,845 239
Runoff, in acre-feet . . . .. 1,280 [347,800| 14,720
Runoff, infnches ...o.iuuiiiiiniienunneennaannnass . 0.007 1.97 0.08
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hggtft Discharge |[Hour| heGiaéﬁ Discharge |[Hour hGel.Eht Discharge [Hour, hGe?gglft Discharge
April 1 N |17.27 14,600 12 [11.04 4,760 April 20
N |12.58 4,300 6 117.23 14,900 April 13 N 9.93 3,710
12 }15.20 6,500 | 12 {17.28 15,000 N |10.98 4,720 |12 9.82 3,670
April 2 April 6 12 {10.92 4,670 April 21
6 [16.96 8,500 N [17.32 15,000 April 14 N 9.73 3,610
N [16.10 7,400 { 12 [17.46 15,300 N ]10.82 4,540 | 12 9.68 3,570
6 115.80 6,600 April 7 12 }10.80 4,510 April 22
12 }20.80 11,500 N }17.686 15,700 © April 15 N 9.55 3,450
April 3 12 {17.65 15,700 N [10.68 4,430 {12 9.46 3,380
6 |22.52 11,300 April 8 12 |10.87 4,410 April 23
N |23.05 8,400 N {17.17 14,700 April 16 N 9.37 3,320
6 124,20 9,300 | 12 16.00 12,400 N 110.60 4,330 | 12 8.90 2,810
12 [24.98 10,000 April 9 12 }10.55 4,330 Aprill 24
April 4 N {14.80 10,200 April 17 N | 8.46 2,340
6 |24.87 9,800 |12 [13.,35 7,850 N 110.47 4,260 | 12 8.15 2,040
N |25.40 10,400 April 10 12 |10.45 4,230 April 25
2:45[125.75 11,000 N 112.56 6,630 April 18 N 7.93 1,810
3 125.50 30,000 | 12 |11.92 5,730 N 10,27 4,050 | 12 7.69 1,590
6 120.95 18,000 April 11 12 [10.23 4,020 April 26
12 [17.90 13,700 N [11.42 5,060 April 19 N 7.44 1,400
April § 12 j11.25 4,840 N ]10.08 3,850 | 12 7.18 1,240
6 [17.42 14,200 April 12 12 |10.02 3,790
N [11.17 4,840
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Apple Creek Basin
Apple Creek near Menoken, N, Dak.

Location.—Lat 46°47'35", long 100°39'15", on line between secs. 4 and 9, T. 138 N., R. 79 W., on
upstream side near middle of single span bridge on former U. S. Highway 10, 4 miles upstream
from Hay Creek, 6.3 miles west of Menoken, and 6.4 miles east of Bismarck. Datum of gage
is 1,638, 61 ft above mean sea level, datum of 1929,

Drainage area.—1, 680 sq mi, approximately, of which about 500 sq mi is probably noncontributing.

Gage-height record.—Graph based on from 1 to 3 daily readings of wire-weight gage Mar. 31 to
May 3 and gage readings made on an average of about 4 times per week Mar. 24-30, May 4-31.
Gage readings made about twice weekly Mar. 1-23.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 7. )

Maxima —~March-May 1952; Discharge, 1,540 cfs 12 p. m. Apr. 5 (gage height, 16.10 ft, affected
by ice).

1945 to February 1952: Discharge, 6,750 cfs Apr. 18, 1950 {(gage height, 17.07 ft).

Remarks.—Small diversions above station for irrigation. A substantial portion of the runoff origi-
nating from melting snow in the southeastern part of the watershed during April did not pass the
gaging station until June, July, and August 1952 due to the retarding effect of Long Lake and
McKenzie Slough.

Mean discharge, in cubic feet per second, 1952

Day| March | April May {Day| March | April May nDay March April May
1 80 376§ 11 1,040 214 21 842 178
2 330 351f 12 974 220 | 22 590 175
3 560 336 13 921 221] 23 4 568 175
4 3 760 3014 14 880 2174 24 549 172
5 1,060 261} 15 4 840 205 {f 25 528 170
6 1,340 245 16 810 197 § 26 5 491 164
7 1,300 278| 17 783 193§ 27 10 461 142
8 1,160 274 18 738 191 28 20 445 129
9 4 1,100 2334 19 712 1914 29 10 422 183
10 1,090 215§ 20 682 185 |f 30 10 389 201
31 20 221
Monthly mean discharge, in cubic feet per second...... Ceieeraiaans 5.5 742 219
Runoff, in acre-feet ,.........vvveiineenrneaas ereeierae 335 | 44,130 | 13,480
Rurnoff, in inches. . ... OO L) o.004] blaa| Tém

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Hour h(:?g:t Discharge [Hour h(e}iaﬁ Discharge |Hour, fﬁgﬁt Discharge [Hour h(;:;gg_:t I—Di.seharge
April 1 N }13.60 770 April 8 12 |12.858 200
N 5.45 50 6 113.77 810 N |14.82 1,140 April 14
6 7.10 110 | 12 |14.00 870 12 | 14.47 1,110 N |12.68 880
12 8.65 190 April 5 April 9 12 |12.50 858
April 2 6 }14.25 940 N J14.41 1,100 April 15
6 9.85 270 N {14.50 1,000 12 114.39 1,100 N {12.35 840
N 110.60 330 6 [15.00 1,080 April 10 12 |12.20 822
6 |11.15 390 12 |16.10 1,540 N [14.37 1,090 April 16
12 |11.75 460 April 6 12 |14.20 1,070 N |12.10 810
April 3 6 115.70 1,340 April 11 12 |12.00 798
6 {12.30 530 N |15.50 1,300 N 113.96 1,040 April 17
N {l2.40 560 6 |15.42 1,3104 12 |13.72 1,010 N ]11.90 786
6 |12.45 580 | 12 |15.37 1,320 April 12 12 [11.70 762
12 j12.90 640 April 7 N 113.43 970 April 18
April 4 N ]15.18 1,310 12 j13.22 944 N }11.47 754
6 5 7201 12 |14.95 1,260 April 13 12 {11.36 721
N j13.02 920
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Cannonball River Basin

Cannonball River at Regent, N. Dak.

Location.—Lat 46°26', long 102°33', in NENE} sec. 13, T. 134 N., R. 95 W., on right bank 400 ft
upstream from bridge on county highway, 0.3 mile north of Regent. Datum of gage is 2,422.90 ft
above mean sea level, datum of 1929,

Drainage area~—580 sq mi, approximately.

Gage-height record. —Water-stage recorder graph Apr. 1, 2, Apr. 5 to May 31. Graph based on
twice-daily reading of wire-weight gage located on county highway bridge Mar. 30, 31 and Apr. 3-5.
Occasional readings of wire-weight gage and inspections Mar, 1-29.

Discharge record ~—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 3 and by temporary road fill and culverts in connection with repair work at
county highway bridge Apr. 24 to May 31. Discharge estimated on basis of records for other
Cannonball River stations May 26-31,

Maxima.—March-May 1952: Discharge, 5,420 cfs 5 a.m. Apr. 7 (gage height, 15.77 ft).

September 1950 to February 1952: Discharge, about 1, 300 cfs Mar. 22, 1951 (gage height,
10.05 ft, affected by ice).

Maximum stage known, 26.1 ft Apr. 16, 1950, from floodmarks (discharge, 20, 300 cfs on
basis of slope-area measurement 4 miles downstream) .

Mean discharge, in cubic feet per second, 1952

Day| March April May [IDay| March | April May “Day March April May
1 o] 2,800 231 11 o] 290 16 21 o] 46 11
2 ol 3,500 24 12 o} 192 15| 22 0 42 11
3 o] 3,600 23| 13 o] 150 1414 23 o] 38 11
4 o} 3,220 224 14 o] 126 14 24 0 35 11
5 o| 3,840 21§ 15 0 109 13| 25 0 34 9
6 O] 4,310 20l 16 0 93 13} 26 0 30 80
7 0| 4,520 204 17 0 78 121 27 o} 27 150
8 0| 3,600 204 18 0 69 12 28 0 25 50
9 o] 2,090 224 19 0 60 12§ 29 o] 26 30
10 o] 797 20§ 20 0 54 12| 30 130 24 20
31 1,400 15
Monthly mean discharge, in cubic feet per second....... RN cene 49.4| 1,128 24.1
Runoff, in acre-feet e 3,030| 87,090 1,480
Runoff, in inches... 0.10 2.13 0.05

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Hour hGe;gghet Discharge |Hour hg{;i‘:] Discharge [Hour ltl}eaigﬁt Discharge [Hour hiiagg:t] Discharge
March 30 April 3 April 7 April 11
6| 5.1 10| 6 |13.60 3,600 5 |15.77 5,420 6 | 5.26 328
N} 5.7 50| N [13.18 3,500 N [14.50 4,530 | N | 5.00 281
6| 6.5 150 | 6 |13.25 3,600) 6 |13.55 3,870 6 | 4.77 241
12 8.6 600 | 12 |13,57 3,880 | 12 |13.40 3,770 | 12 4.65 222
March 31 April 4 April 8 April 12
6 110.2 i,100| 6 |12.85 3,410} 6 |13.60 3,900 | N | 4.41 189
N 11,1 1,500 N |12.00 2,890 N |13.48 3,820 | 12 4.24 166
6 §11.7 1,800 6 |12,00 2,890} 6 [12.80 3,380 April 13
12 112.3 2,200 |12 |13.00 3,510 | 12 |11.90 2,830 | N | 4.10 149
April 1 April 5 April 9 12 | 3.99 135
6 }12.95 2,500 | 6 |13.95 4,140 6 |11.08 2,370 April 14
N |13.10 2,800 | N |13.15 3,610 N |10.38 2,020 | N | 3.91 125
6 {13.10 2,800 | 6 |13.10 3,580 6] 9.95 1,820 12 | 3.83 117
12 {14.35 3,700 (12 |14.50 4,530 |12 | 9.20 1,490 April 15
April 2 April 6 April 10 N 3.77 111
6 {14.10 3,800 6 |14.80 4,740 6 ]| 7.98 1,040 12 | 3.65 98
N {13.23 3,100 | N [13.72 3,980 | N | 6.87 700
6 j14.10 3,800 6 113,55 3,870 6 6.11 506
12 (13.48 3,500 )12 [14,85 4,780 | 12 | 5.81 396
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Cannonball River below Bentley, N. Dak.

Location.—Lat 46°21'30", long 102°02'30", in SWiSW% sec. 6, T. 133 N., R. 90 W., on left bank
a quarter of a mile downstream from Thirtymile Creek, 2 miles north and 1 mile east of Bentley.

Drainage area—1, 140 sq mi, approximately.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 4.

Maxima.—March-May 1952: Discharge, 7,930 cfs 4 a.m. Apr. 7 (gage height, 19.81 ft).

October 1951 to February 1952; Continuous low flow.

Maximum known stage, about 28 ft, from floodmarks, Apr. 17, 1950 (discharge, 51, 800 cfs
at station 8 miles downstream near New Leipzig, from contracted-opening and slope-area
determinations) .

Remarks.—Some small diversions and storage above station.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day| March | April May “Day March April May
1 8 3,000 62 11 5 1,160 43 §f 21 3 119 30
2 7| 4,000 56 12 5 582 40 | 22 3 107 28
3 6| 6,200 53| 13 4 357 39 23 3 98 28
4 3] 6,900 481 14 4 263 37 24 3 91 27
5 6| 7,380 47| 15 4 215 36 |f 25 3 86 26
6 8 7,810 45| 16 4 188 34 1 26 4 80 42
ki 6| 7,740 44§ 17 4 203 36 It 27 6 77 33
8 5 7,080 47 18 4 185 34 1 28 40 74 111
9 S| 4,640 sl 19 4 158 33| 29 80 68 158
10 5{ 2,450 45§ 20 3 137 31 30 440 65 84
31 1,400 65
Monthly mean discharge, in cubic feet per second.............. e 67.3 2,050 48.2
Runoff, in acre-feet ,....... vee 4,140 22,000 2,960
Runoff, ininches.....oveeiuriiiineruunnnaneernoas 0.07 2.01 0.05

Gage height, .in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Hour hGe:gg:t I Discharge [Hour hff%i Discharge |Hour) hG:ig;t Discharge [Hour h%?;l:t Discharge
March 28 4 |14.20 2,900 April 5 6 |14.75 4,120
6 1 2.02 10] 8 |15.92 3,000 | 6 |19.55 7,640 | 12 |13.62 3,460
N | 2.35 20 |12 |16.81 3,100 | N [19.03 7,140 April 10
6 | 3.21 90 April 2 6 |18.90 7,030 | 6 |12.40 2,820
12 3.28 90 6 |17.52 3,500 | 12 |19.37 7,450 N J11.42 2,350
March 29 N [17.80 3,700 April & 6 |10.68 2,030
6 | 3.35 90| 2 }16.65 3,700 | 6 {19.74 7,850 {12 | 9.88 1,720
N | 3.24 80 | 6 |17.32 4,600 | N ]19.80 7,920 April 11
6 | 3.07 70 |12 [18.18 5,900 6 |1s.70 7,800 | & | 8.97 1,400
12 | 3.47 90 April 3 12 [19.75 7,860 N | 8.09 1,110
March 30 6 |18.38 6,200 April 7 6 7.38 896
6 | 3.74 100 | 9 {18.25 6,200 | 4 |19.81 7,930 |12 | 6.87 755
N 6.28 300 N ]18.46 6,200 6 119.77 7,880 April 12
6 | 8.23 800 | 6 {18.73 6,300 | N [19.64 7,730 | N | 6.12 570
12 | 9.13 1,000 |12 ]1s9.20 6,600 | 6 [19.48 7,560 |12 | 5.52 431
March 31 April £ 12 [19.58 7,650 April 13
6 8,87 900 3 119.43 6,800 April 8 N 5.14 354
N | 8.93 1,000 | 6 |19.27 6,700 | 6 [19.65 7,740 |12 | 4.82 296
6 |11.45 1,800 | ¢ }19.13 6,700 | N |19.29 7,370 April 14
12 |14.12 3,000 | N |19.22 6,700 | 6 118.26 6,520 | N | 4.58 260
April 1 3 119.17 6,900 | 12 |17.20 5,750 |12 | 4.38 236
4 ]|14.38 3,100 | 6 [l9.22 7,000 April ¢
8 |13.95 2,800 | 9 [19.59 7,600 | 6 |16.33 5,140
N ]14.15 2,900 |12 |19.72 7,820 | N }15.72 4,710
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Cannonball River near New Leipzig, N. Dak.

Location.—~Lat 46020', long 101057', in SWi sec. 11, T. 133 N., R. 90 W., at downstream end of
right downstream wing wall of bridge on State Route 49, 2} miles south of New Leipzig, and 8
miles downstream from Thirtymile Creek. Datum of gage is 2, 222.90 ft above mean sea level,
datum of 1929 (levels by Corps of Engineers) .

Drainage area.—1, 180 sq mi, approximately.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 3.

Maxima.~—March-May 1952: Discharge, 8,140 cfs 6 a.m. Apr. 8 (gage height, 20.10 ft).

1943 to February 1952: Discharge, 51,800 cfs Apr. 17, 1950 (gage height, 34.0 ft, from
floodmark in well), by slope-area and contracted-opening methods.

Maximum stage known since at least 1889, that of Apr. 17, 1950. According to local resi-
dents, no flood before 1943 exceeded a gage height of about 21 ft. Flood of Mar. 25 or 26, 1943,
reached a stage of 26.9 ft, from floodmarks (discharge, 15, 000 cfs, by slope-area method).

Remarks.~—Some small diversions and storage above station.

Mean discharge, in cubic feet per aecond, 1952

Day| March | April May [iDay| March | April May “Day March April May
1 8| 2,500 601 11 5] 1,460 27 [ 21 3 137 33
2 7 4,600 571 12 5 635 44 || 22 3 119 31
3 7 6,400 544 13 5 414 42 | 23 3 109 30
4 6 7,590 50| 14 4 322 41 | 24 3 28 30
5 [ 7,490 48| 15 4 268 40 | 25 3 90 29
6 6 7,930 47| 16 4 230 39 |t 26 4 82 43
i 6 8,030 47 || 17 4 228 40 | 27 6 78 42
8 5 7,590 47 (| 18 4 224 39 | 28 10 73 58
9 5 5,100 53| 19 4 184 36 || 29 40 67 208
10 51 2,960 50 20 4 156 34 | 30 200 64 102
31 | 1,500 75
Monthly mean discharge, in cubic feet per second.. . 60.6 |. 2,174 51.5
Runoff, in acre-feet .................. Ceseieaen . .. 3,730 129,400 3,160
Runoff, ininches ... ... . iiiiiiuniiennnnn Ceieiaes 0,06 2.06 0.05

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(::ii_gghet Discharge |Hour| hgfgi Discharge |Hour] hG:igﬁt Discharge |[Hour h(:;g}?t Discharge
March 30 2 117.50 5,400 6 }19.98 8,030 | 12 |11.88 2,180
8 7.90 80 6 117,35 5,300 | 12 120.02 8,070 April 11
N | 7.70 80 | 12 |18.00 5,900 April 7 6 [11.17 1,800
6 |10.20 400 April 3 6 |20.08 8,120 N 110.37 1,410
12 |11.82 800 | 6 |18.27 6,100] N [20.02 8,0701 6 | 9.72 1,110
March 31 N |18.23 6,100 6 |19.87 7,940 | 12 9.18 886
6 |13.22 1,300 6 118,73 6,800 | 12 [19.88 7,950 April 12
N j12.95 1,200 | 12 |19.40 7,540 April 8 6 8.72 713
6 [13.80 1,600 April 4 6 {20.10 8,140 N 8.40 606
11 |15.02 2,000 6 ]19.65 7,750 N {19.85 7,920 6 8.17 538
12 {13.00 1,700 N 119.42 7,560 6 {19.00 7,200 | 12 7.95 479
April 1 6 |19.25 7,410 | 12 {17.85 6,260 April 13
6 [14.00 2,000 | 12 |19.65 7,750 April 9 N 7.686 409
N [15.50 2,800 April 5 6 |17.03 5,600 } 12 7.43 359
6 |16.30 2,800 | 6 119.56 7,680 | N [16.33 5,080 April 14
12 119.25 3,200 N |19.20 7,370 6 [115.67 4,590 N 7.24 318
April 2 6 119.00 7,200 112 |14.85 4,020 | 12 7.12 294
2 |19.31 3,200 {12 {19.52 7,640 April 10 April 15
3 116.40 4,600 April 6 6 [13.90 3,380 N 6.98 266
& |15.18 3,800 | & |19.72 7,830 | N {13.07 2,860 |12 | 6.89 248
N |15.20 3,800 | N {19.93 7,9901 6 |12.45 2,500
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Cannonball River near Heil, N, Dak.

Location,~Lat 46°17', long 101°42', in SWj sec. 4, T. 132 N., R. 88 W., on downstream side of
bridge, 73 miles south of Heil. Altitude of gage is 2, 060 ft {by interpolation between points of
known elevation) .

Drainage area.~—1, 340 sq mi, approximately.

Gage-height record.—Wire-weight gage read twice daily Apr. 2-11 and once daily at other times.
Graph drawn Mar. 27 to Apr. 21, May 29-31.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 3.

Maxima.~March-May 1952: Discharge, 8,850 cfs 3 p.m. Apr. 7 (gage height, 12.63 ft).

October 1950 to February 1952: Discharge, 6, 500 cfs Mar. 25, 1951 (gage height, 12.1 ft,
affected by ice); gage height, 17.0 ft Mar. 25, 1951, owing to ice jam.
Maximum stage known, about 23,5 ft Apr. 17-18, 1950, from floodmarks.

Remarks.~Some small diversions and storage above station.

Mean discharge, in cubic feet per second, 1952
Day{ March April May jDay| March | April May |Day| March April May
1 7 2,900 781 11 7 2,240 60| 21 3 195 39
2 7] 4,380 724 12 71 1,140 54 22 3 169 37
3 6| 6,830 S8 13 7 653 S50 23 3 153 33
4 6 8,380 621 14 6 454 S0 | 24 3 136 34
5 6| 8,660 S8 15 6 374 45§ 25 3 125 30
6 6 8,430 60 16 4 309 45 1t 26 4 118 33
7 6| 8,750 S6 ¢ 17 4 273 40 I 27 8 109 31
8 7] 8,120 S3| 18 4 267 41 || 28 30 97 44
9 7 6,150 62 19 4 259 52| 29 50 91 53
10 7] 3,750 584§ 20 4 221 45 |f 30 100 86 193
31 725 125
Monthly mean discharge, in cubic feet per second 33.9 2,463 56.5
RUNOSE, N BCTE-TEt +.vueeenaneeennnneenrnenenn cees .| 2,080 has, 59| 35470
Runoff, ininches .. ...uuueiuiiiineeianuaniasioareness 0.03 2.05 0.05
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour }gi‘ghetl Discharge |Hour) hg_ght Discharge [Hour hex&ht Lstcharge Hour h(:?gg:t Discharge
March 31 April 3 12 [12.49 8,620 April 10
8 | 6.23 500! 6 |11.46 6,300 April 7 8 ] 9.11 4,050
416,78 800 | N {11.56 6,800 6 {12.58 8,770{ 4 | 8.52 3,460
12 | 8.19 1,500 | 6 [11,94 7,500 | N [12.62 8,830 |12 | 7.97 2,930
April 1 12 |12.06 7,940 | 3 |12.63 8,850 April 11
6 | 8.60 2,000 April 4 6 |12.60 8,800 8 | 7.39 2,410
9 [10.98 2,700 | 8 [12.30 8,320 | 12 |12.40 8,480 | 4 | 6.92 2,040
N | 8.88 3,200 | 4 |12.45 8,560 April 8 12 | 6.31 1,580
6 | 9.38 3,700 |12 |12.45 8,560 8 [12.25 8,240 April 12
12 | 9.59 3,900 April 5 4 |12,14 8,060 | 8 | 5.80 1,240
April 2 8 [12.48 8,610 {12 [11.88 7,660 | 4 | 5.41 988
6 | 9.75 4,100 | 4 [12.59 8,780 April 9 12 | 5.11 810
N 110.18 4,300 12 {12.47 8,590 | 6 {11.48 7,080 April 13
6 ]10.30 4,400 April 6 N [10.88 6,200 | N'| 4.80 640
12 11.20 5,500 8 12,33 8,370 | 6 (10.12 5,200 |12 | 4.586 522
4 {12.41 8,500 {12 { 9.57 4, 1550
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Cedar Creek near Haynes, N. Dak.

Location.—Lat 46°09', long 102°28', in W} sec. 20, T. 131 N., R. 94 W., on left bank 400 ft
downstream from bridge on State Route 8, 12} miles north of Haynes. Altitude of gage is
2,470 ft.

Drainage area.—553 sq mi.

Gage-height record.~Water-stage recorder graph.
Discharge record.—Stage~discharge relation defined by current-meter measurements; affected by

ice Mar. 1 to Apr. 5. Shifting-control method used Apr. 22 to May 31.
Maxima.—March-May 1952: Discharge, 7,870 cfs 8 p. m. Apr. 7 (gage height, 21.25 ft).
October 1950 to February 1952: Discharge, 1,000 cfs Mar. 27, 1951 (gage height, 14.2 ft,
from floodmark, affected by ice).
Flood of Apr. 17, 1950, reached a stage of about 23 ft (discharge, 26, 900 cfs at point 9 miles
upstream, by slope-area method).
Remarks.—Some small diversions above station for irrigation and some storage in Cedar Lake.

Mean discharge, in cubic feet per second, 1952
Day} March | April May j§Day] March | April May [jDay} March April May
1 1.5 156 24 11 1.5 909 16§ 21 1 68 11
2 1.5 661 221 12 1.5 428 14 22 1 57 11
3 1.5 1,320 21| 13 1.5 210 14§ 23 1 49 11
4 1.5 1,620 19§ 14 1.5 142 13§ 24 1 44 10
5 1.5} 2,450 16§ 15 1.5 246 13 25 1 40 9.5
6 1.5 3,900 15§ 16 1 194 12 26 1 37 9.9
7 1.5| 6,660 144 17 1 142 121 27 1.6 34 10
8 1.5¢ 7,060 16§ 18 1 112 12 28 2 31 10
9 1.5] 4,980 18§ 19 1 94 121 29 2.9 29 9.2
10 1.5 2,990 174 20 1 80 1130 4.6 26 8.8
31 12 8.6
Monthly mean discharge, in cubic feet per second e 1.83 1,160 13.5
Runoff, inacre-feet .........covvenunrennnen e . . 112} 68,960 833
Runoff, in inches .. u.uueenuneeniiieeineeinoneeneeanaseasssesen .. 0.004 2,34 0.03

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour hGexagght] Discharge [Hour| hﬂg_ht Discharge [Hour li?g;t Discharge [Hour hi?ggl:tl Discharge
March 27 6 | 8.77 201 April 7 12 | 8.35 331

6 | 2.89 1.5112 [10.12 348 6 (20.50 5,820 April 13
N | 2.69 1.5 April 2 N |20.89 6,770 ) 6 { 7.67 258
6 | 3.10 2.0| 6 |11.97 598 | 8 J21.25 7,870 N | 7.02 197
1z | 3.05 1.4} N |11.99 600 | 12 {21.23 7,800 6 | 6.50 154
March 28 6 |12.88 746 April 8 12 | 6.16 129

6 | 2.94 8112 {14.47 1,050 6 [21.15 7,540 April 14
N | 2.95 .9 April 3 N {21.13 7,480 | 6 | 5.99 118
6 | 4.01 4.5] 6 [15.44 1,270} 6 |20.80 6,540 | N | 5.85 110
1z | 3,79 2.6 N {15.43 1,270 | 12 |20.39 5,580 | 6 | 6.47 152
March 29 6 ]115.92 1,420 April 9 12 | 7.54 245

6 | 3.61 1.5 |12 (16.24 1,560 6 |20.34 5,480 April 15
N | 3.80 2.7 April 4 N |20.14 5,120 6 | 7.77 - 268
6 | 4.44 4.1} 6 [16.34 1,600 6 [19.74 4,500 | N | 7.863 254
12 | 4.45 4.3} N [16.24 1,560 | 12 §19.37 4,030 ] 6 | 7.41 232
March 30 6 |16.27 1,570 April 10 12 7.27 219

6 | 4.38 4.3 112 117.03 1,950 | 6 |18.97 3,810 April 16
N 4.27 3.7 April 5 N |18.38 3,090 N 7.00 195
6 | 4.48 4.91 6 ]17.42 2,200 ( 6 [17.37 2,430 [ 12 | 6.65 166

12 | 4.57 6.861 N ]17.40 2,180 | 12 |15.65 1,640 April 17
March 31 6 ]18.05 2,670 April 11 N | 6.32 140
6 .55 6.2 |12 |18.87 3,520 | 6 {13.57 1,090 |12 | 6.09 124

N | 4.44 4.1 April 6 N |11.97 808 April 18
6 | 4.57 6.6 | 6 |18.97 3,610 | 6 (10.89 647 1 N | 5.88 112
1z | 6.54 57 N |18.95 3,600 [ 12 |10.14 544 {12 | 5.70 101

April 1 6 ]19.52 4,200 April 12 April 19
6 | 6.95 74 12 ]20.,00 4,900} 6 | 9.59 476 | N |} 5.57 94
N | 8.15 148 N | 9.15 423 | 12 | 5.42 86

6 | 8.75 375
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Cedar Creek near Pretty Rock, N. Dak.

Location~Lat 46°02, long 101049', in 84 sec. 33, T. 130 N., R. 89 W., on left bank on down-
stream side of bridge, 7 miles north of Keldron, S. Dak., 104 miles south of abandoned townsite
of Pretty Rock, and 15 miles downstream from Timber Creek. Datum of gage is 2,155.17 ft
above mean sea level (levels by Corps of Engineers).

Drai.nage area.—1, 340 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except for period 8 p.m. Mar. 31 to 4 p. m.
Apr. 2 when gage heights are from graph based on thrice-daily wire-weight gage readings.

Discharge record~—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 4. Shifting-control method used Apr. 5 to May 4, May 16-31.

Maxima.,—March-May 1952: Discharge, 9,720 cfs noon Apr. 9 (gage height, 19.31 ft); gage
height, 20,91 ft 8:30 a.m. Apr. 4, backwater from ice jam.

1943 to February 1952: Discharge, 48,000 cfs Apr. 17, 1950 (gage height, 26.5 ft, from
floodmark in gage house), by slope-area method.
Flood of Apr. 17, 1950, is highest known according to local residents. Flood of Mar. 24,
1943, reached a stage of 21.8 ft, from floodmarks (discharge, 14,300 cfs).
Remarks,—Small diversions above station for irrigation.

Mean dischar, in cubic feet per second, 1952

Day| March | April May j{iDay| March | April May [iDay| March April May
1 5| 3,150 78§ 11 5| 5,540 59 21 4 217 42
2 5 4,210 749 12 5 3,450 56 1 22 4 187 41
3 5| 4,500 70] 13 5] 1,260 53 j 23 4 165 38
4 5 5,210 641 14 5 732 50§ 24 4 148 36
5 5| 6,160 59§ 15 5 492 49 §§ 25 4 132 36
6 5 6,990 57§ 16 4 341 45 § 26 4 120 35
7 51 7,750 57§17 4 408 43 ff 27 5 109 31
8 5 8,070 594 18 4 365 43 | 28 8 101 30
9 5 9,250 62 19 4 299 44 § 29 34 91 29
10 5 7,920 62§ 20 4 251 43 fi 30 186 84 30
31 1,120 30
Monthly mean discharge, in cubic feet per second.................. 47.5 2,590 48.5
Runoff, in acre-feet ......................0u0n e 2,920 54,100 2,990
Runoff, ininches..........c....oo... I e e 0.04 2.16 0.04

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(iiagg_:t Discharge |Hour, h(e:'iagiilDischarge Hour l?e ?éﬁtl Discharge [Hour| hc:?gg}ft Discharge

March 29 April 3 April 8 April 13
N 3.15 8 6 118.95 4,820 6 |18.14 8,130 6 8.10 1,460
6 3.48 24| N |18.25 4,360 | N [18.05 8,020 | N | 7.25 1,160
12 5.00 185 6 {17.50 3,910 6 (18,02 7,990 6 6.72 968
March 30 12 {19.55 5,240 | 12 |18.29 8,280 |12 6.38 848

6 4.94 135 April 4 April 9 April 14
N | 4.82 39| 6 (20.60 6,070 | 6 [18.90 9,040 | 6 6.15 772
6 5.58 161 | N |15.80 3,100 | N |19.31 9,720 | N | 6.07 747
12 8.40 633 6 }16.60 6,070 6 119.17 9,500 & 5.86 878
March 31 12 [16.32 5,970 | 12 {18.92 9,170 |12 | 5.68 615

6 | 9.30 917 April 5 April 10 April 15
N ]10.37 1,110 6 116.17 5,850 6 118.55 8,660 2] 5.50 552
6 [11.00 1,160 N [16.48 6,130 N }18.04 8,010 N 5.30 488
12 }13.05 1,930 | 6 |16.70 6,380 | 6 [17.40 7,190 | 6 | 5.12 428
April 1 12 |16.87 6,580 12 [16.92 6,490 |12 | 4.96 383

6 }14.90 2,700 April 6 April 11 April 16
N {16.55 3,440 | 6 |16.80 6,510 | 6 [16.52 5,990 | 6 4.85 354
6 [16.50 3,320 | N [17.08 6,820 | N [l8.12 5,510 | N | 4.76 329
12 }18.40 4,330 6 [17.586 7,450 6 [15.56 5,040 6 4.70 314
April 2 12 [17.81 7,760 |12 |14.86 4,560 |12 | 4.85 354

6 |18.85 4,620 April 7 April 12 April 17
N |18.05 4,120 6 [17.74 7,670 1 6 |14.05 4,080 | 6 | 5.07 414
6 |17.15 3,640 N j17.70 7,820 N |13.02 3,540 N 5.12 428
12 [18.81 4,590 { 6 {17.87 7,8201 6 [11.49 2,860 | 6 | 5.07 414
12 {18.05 8,020 {12 9.64 2,080 {12 5.00 396

Supplemental record.—Apr. 4, 8:30 a.m., 20.91 ft.
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Cannonball River at Breien, N. Dak.

Location.~Lat 46°23', long 100°56', in sec. 36, T. 134 N., R. 82 W., at bridge on State Route 6,
950 ft downstream from Louise Creek, and 0.5 mile south of Breien, Datum of gage is 1,676.54
ft above mean sea level, datum of 1929,

Drainage area.—4, 100 sq mi, approximately.

Gage-height record.—~Water-stage recorder graph Apr. 23 to May 2, May 6-30. Daily gage read-
ings Mar. 14, 15, 24, 27, 29, Apr. 19, and graph based on 2 to 8 gage readings each day and
shape of recorder graph Apr. 1-15.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar, 1-30. Shifting-control method used Apr. 23-29, May 9-31.

Maxima.—March-May 1952: Discharge, 21, 300 cfs 7 p. m. Apr. 7 (gage height, 15.42 ft).

1934 to February 1952: Discharge, 94, 800 cfs Apr. 19, 1950 (gage height, 22.30 ft, from
high-water mark in gage well).

Remarks. —Some diversions above station and some storage in several small lakes above station.
Seventeen discharge measurements furnished by Corps of Engineers.

Mean discharge, in cubic feet per second, 1952

Day| March April May {Day| March | April May [Day} March April May
1 18} 13,000 386§ 11 20| 11,400 259 | 21 15 830 170
2 18} 16,300 3744 12 20} 8,900 2501 22 15 730 162
3 15| 18,400 3504 13 20 6,130 238 23 18 648 156
4 15| 18,200 340 14 20 3,470 230 ff 24 20 594 147
5 15| 18,700 320( 15 20 2,200 221 {25 22 558 138
6 15§ 19,900 304 16 20 1,700 210 { 26 24 526 132
1 15} 19,800 290 17 18| 1,500 200 | 27 26 490 124
8 151} 19,200 284 18 18 1,300 192 28 30 462 116
9 15} 15,700 281 19 151 1,130 184 29 35 430 113
10 15| 13,200 271 | 20 15 950 177 §f 30 100 410 111
31 | 3,000 109
Monthly mean discharge, in cubic feet per second.................. 118t 7,225 221
Runoff, in acre-feet 7,230 |429,900| 13,560
Runoff, ininches...................... L 0.03 1.97 0.06

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

\Hour }g?gg&] Discharge |Hour| h(e}?g%;J Discharge |Hour| i(l}eigflt Discharge jHour h(:‘iagg}ft Discharge
April 1 12 |14.64 18,200 | 6 |15.36 21,000 {12 }12.63 12,100
2 §11.78 10,300 April 4 7 |15.42 21,300 April 11
3 113.24 13,700 | 6 {14.60 18,000 | 12 [15.07 19,9001 N |12.38 11,500
6 |13.94 15,800 | N |14.54 17,800 April 8 12 |11.86 10,400
10 {11.86 10,000 6 114.64 18,200 4 114,94 19,400 April 12
3 |11.65 10,000 12 |14.97 19,500 8 |15.02 19,7001 N }11.06 8,830
8 §13.71 15,100 April 5 N [14.97 19,500 | 12 }10.24 7,520
10 {13.67 15,000 § 8 {14.67 18,300 | & |l4.82 18,900 April 13
12 {13.70 15,100 4 114.59 18,000 [ 12 [14.54 17,800 | N | 9.25 6,140
April 2 12 j15.10 20,000 April 9 12 8.10 4,710
2a]13.74 15,200 April & 6 {1l4.14 16,400 April 14
7a]13.39 14,200 6 [15.12 20,100 N [13.87 15,600 6 7.55 4,060
8pl14.73 18,500 | N ]|14.97 19,500 | 6 [13.59 14,800 | N | 6.88 3,330
12 114.90 19,200 6 {15.09 20,000 | 12 |13.44 14,300 [} 6.38 2,830
April 3 12 [15.15 20,200 April 10 1z | 6.12 2,590
1 |14.92 19,300 April 7 6 |13.29 13,900 April 15
N }14.57 17,300 6 114.83 18,900 N |13.03 13,100 N 5.65 2,170
2 [14.46 17,400 | N |14.85 19,000 | 6 |l2.76 12,400 (12 | 5.28 1,870
7 114,73 18,500

Supplemental record.— Apr. 1, 12:30 a.m., 15.00 ft, 19,600 cfs.
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Beaver Creek Basin

Beaver Creek at Linton, N. Dak,

Location.—Lat 46°15'40", long 100°14'00", on line between secs, 17 and 18, T, 132 N., R. 76 W.,
near center of span on downstream side of bridge on U, S. Highway 83, 0.7 mile south of railway
station in Linton, and 1 mile upstream from Spring Creek.

Drainage area.—717 sq mi, of which about 100 sq mi is probably noncontributing.

Gage-height record.—Graph drawn on basis of two or more wire-weight gage readings daily Apr. 1-26.
Twice-daily gage readings Apr, 27 to May 3 and once-daily gage readings Mar, 1-31, May 4-31.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 7. Shifting-control method used May 18-31,

Maxima~March-May 1952: Discharge, 9,800 cfs 5 p. m. Apr. 8 (gage height, 17.50 ft).

1949 to February 1952: Discharge, 4, 500 cfs {revised) Apr. 7, 1950 (gage height, 16.50 ft).
The flood of Apr. 8, 1952, is the highest known.
Remarks.—Small diversions above station for irrigation.

Mean discharge, in cubic feet per second, 1952

Day| March April May [[Day| March | April May |[|Day| March April May
1 S 10 109§ 11 5 2,870 601 21 5 450 41
2 5 15 103 12 S5 2,400 57 || 22 5 361 39
3 S 85 92§ 13 5 2,080 55| 23 5 290 38
4 5 330 89| 14 5| 1,780 53| 24 5 241 36
5 S 760 82} 15 5| 1,400 51 25 5 208 35
6 5 1,610 76| 16 5 1,210 48 |1 26 5 185 34
ki S 3,130 72f 17 5 999 44 41 27 5 165 31
8 5 7,420 67) 18 5 788 421 28 5 150 30
9 S 6,180 66 19 5 619 41| 29 5 133 28
10 5 4,410 62} 20 5 522 41§ 30 5 119 28
31 5 27
Monthly mean dlscharge, in cubic feet per second 5.0 1,364 54.1
Runoff, in acre-feet . PN . . 307 | 81,160| 3,330
Runotf ininches........civuuieiunnuannnn. .. 0.008 0.21 0.09

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour hce;gl;: Discharge |Hour| hg';;%; Discharge |Hour| E:;Eit Discharge [Hour h(iiagglft Discharge
April 3 April 7 April 11 April 15
6 4.09 25 6 |15.78 2,540 | 6 |15.65 2,910 8 |12.65 1,440
N 4,95 351 N |15.54 2,540 N [15.57 2,840 4 112.40 1,350
6 7.30 130 6 [16.18 3,500 6 [15.43 2,730 | 12 |12.20 1,280
12 | 9.10 280 | 12 |16.84 5,740 12 |15.35 2,680 April 16
April 4 April 8 April 12 8 |12.12 1,260
6 9.17 290 | 3 |17.02 6,610| 6 |15.25 2,610 | 4 |11.85 1,180
N ] 9.08 280} 8 |16.88 5,910} N |14.82 2,360 | 12 |11.64 1,110
6 9.70 360 | N |17.03 6,660 6 114.50 2,200 April 17
12 {10.60 480 5 |17.50 9,800 | 12 |14.42 2,160 N j1l1.25 1,000
April 5 12 {17.24 7,910 April 13 12 |10.78 886
6 {111.56 630 April 9 6 |14.42 2,160 April 18
N [12.05 730 6 |17.01 6,560 N |14.28 2,090 N 110.29 788
6 |12,58 870 N |16.93 6,150 | 6 (14.12 2,010 ] 12 9.80 690
12 {13.48 1,150 | 6 |l16.72 5,240 | 12 |14.10 2,000 April 19
April 6 12 |16.82 5,650 April 14 N | 9.37 613
6 {14.20 1,440 April 10 6 |14.04 1,980 |12 9.05 560
N |14.52 1,610{ 6 |16.70 5,160 | N |13.53 1,760 April 20
6 |14.62 1,740 | N [16.43 4,280 6 [(13.14 1,610 N | 8.82 523
12 |15.30 2,140 6 |16.20 3,730 { 12 {12.90 1,520 |12 8.57 483
12 ]15.96 3,290
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North Fork Grand River at Haley, N. Dak.

Location (revised) —Lat 45°57', long 103°07', at SW corner sec. 30, T. 129 N., R. 99 W., on
left bank 10 ft downstream from county highway bridge, about 300 ft south of post office at Haley,
and 1 mile north of the South Dakota State line.

Drainage area.—~509 sq mi.

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

Discharge record.—~Stage-discharge relation defined by current-meter measurements below 8, 000
cfs and extended to peak stage. Stage-discharge relation affected by ice Mar, 1 to Apr. 5.

Maxima.—March-May 1952: Discharge, 14,100 cfs 9 a.m. Apr. 7 {gage height, 17.083 ft).

17.10 ft) by slope-area method.
Remarks — No known regulation or diversion.

1908-10, 1912-17, 1945 to February 1952: Discharge, 11,300 cfs Apr. 15, 1950 (gage height,

Mean discharge, in cubic feet per second, 1952
Day| March | April May [Day| March | April May [[Day| March April May
1 S 520 28§ 11 3 1,100 384 21 2 97 18
2 S{ 1,200 27| 12 3% 1,100 31( 22 2 82 18
3 51 1,200 25] 13 3 837 25| 23 2 70 16
4 5| 1,300 231 14 3 635 23| 24 1 58 16
5 5| 3,600 214 15 3 450 22f 25 1 51 14
6 5| 9,630 22 16 2 322 21 26 1 44 14
7 4| 13,100 21y 17 2 272 20 f 27 1 39 13
8 4| 10,500 24 18 2 204 19§ 28 2 35 12
9 41 2,610 280 19 2 147 18] 28 S 32 12
10 31 1,100 29) 20 2 118 i8¢ 30 48 30 12
31 164 12
Monthly mean discharge, in cubic feet per second 9.6 1,683 20.6
Runoff, in acre-feet .................. 5983 {100,200 1,270
Runoff, in inches...,. 0.02 3.69 0.05
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hc:;g_glft Discharge |Hour| hg;gh: Discharge |Hour ]S:;gﬁt Discharge [Hour h(:iaég}?t Discharge
March 30 12 |13.33 1,700| 6 {15.21 8,330} 12 | 9.90 1,070
N ] 6.10 31 April 5 12 |14.07 5,330 April 13
12 ] 7.03 115 6 |14.05 2,050 April 9 6| 9.25 870
March 31 N |13.62 3,200 6 [12.92 3,360 N | 8.78 774
N | 7.18 128 | 6 {14.61 5,400 N {12.03 2,350{ 6} 8.83 780
12 | 8.22 284 | 12 {14.61 6,100 6 {11.04 1,500] 12 | 8.79 777
April 1 April 6 12 |10.29 1,110 April 14
6 | 8.17 270 6 [14.78 6,490 April 10 6 | 8.49 702
N} 9.25 4501 N {15.65 9,680 6 [10.18 1,060 N | 8.13 628
6 [10.42 700 | 6 |16.50 12,400 N |10.41 1,150 | 61 7.81 548
12 j11.52 1,00Q| 12 |16.95 13,800 6 |10,26 1,130 | 12 | 7.82 550
April 2 April 7 12 | 9.76 1,000 April 15
6 [12.26 1,200 6 |16.90 13,700 April 11 N 7.58 462
N {12.42 1,300} 9 117.03 14,100 6| 9.70 1,000 | 12 | 7.15 326
6 [12.48 1,300 N |16.68 13,000| N |10.03 1,120 April 16
12 }12.38 1,250} 6 }16.48 12,300 6 110.32 1,240 N | 7.23 342
April 3 12 |16.43 12,200 | 12 }10.00 1,110112 | 6.90 276
N |12.20 1,190 April 8 April 12 April 17
12 j12.21 1,190 | 6 }16.63 12,800 | 6 | 9.74 1,010 N | 6.92 280
April 4 N {16.43 12,200 N | 9.84 1,050 (12 | 6.77 251
N |12.24 1,200 6 |10.32 1,240
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North Fork Grand River near White Butte, S. Dak.

Location. ~Lat 45°48'10", long 102°21'35", in NWiNW} sec. 11, T. 21 N., R. 14 E., on left bank,
100 ft upstream from county highway bridge, a quarter of a mile upstream from nearest tributary,
and 9-3/4 miles south of White Butte,

Drainage area.~1, 190 sq mi, approximately.

Gage-height record. -Water-stage recorder graph except for period 2 p.m. Apr. 6 to 1 p. m.

Apr. 15, for which a graph was drawn on the basis of seven wire-weight gage readings, flood-
marks, and shape of lagging recorder graph.

Discharge record. —Stage-discharge relation defined by current-meter measurements; affected by
ice Mar, 1 to Apr. 2.

Maxima. ~March-May 1952: Discharge, 21,500 cfs 6 a.m. Apr. 8 (gage height, 15.8 ft at wire-
weight gage downstream from bridge, 17.0 ft at gage house upstream from bridge; both from
floodmarks) .

1945 to February 1952: Discharge, 30, 900 cfs Apr. 16, 1950 (gage height, 20.0 ft, from
floodmark), by slope-area method.

Remarks. ~No regulation or diversions.

Mean discharge, in cubic feet per second, 1952
Day| March April May |Day| March | April May ({Day|{ March April May
1 [ 1,400 88|l 11 4| 1,810 724 2t 3 242 52
2 6 2,700 82§ 12 4] 1,640 68 ) 22 3 203 51
3 6 4,520 78| 13 4 1,650 631 23 3 186 48
4 6 4,390 74| 14 41 1,440 724 24 2 172 48
5 ] 4,770 &68{l 15 4 963 684 25 2 156 44
6 6| 10,900 664 16 3 648 631 26 2 137 41
7 5| 17,000 66 17 3 486 581 27 2 125 185
8 5| 20,900 721 18 3 400 57 |f 28 3 110 182
9 51 12,600 78{ 19 3 343 55| 29 10 100 103
10 5 3,230 781 20 3 281 541 30 300 93 74
31 960 60
Monthly mean discharge, in cubic feet per second 44.5 3,120 73.2
Runoff, in acre-feet . 2,740 {185,600 4,500
Runoff, ininches... ... .c.cciiviiiarone . 0.04 2.93 0.07
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
[Hour hCé;agg[; Discharge {Hour hS’iag%: Discharge |Hour| }i 25& Discharge [Hour| h(:?gg;:t ]Tjischarge
March 29 N|{ 9.12 4,750| N |15.74 21,300} N | 6.87 1,540
N| 3.71 5! 6 9.01 4,580} 6 {15.56 20,7001 6 7.05 1,740
12 4.39 401 12 9.14 4,7801 12 {15.18 19,300 | 12 7.086 1,750
March 30 April 4 April 9 April 14
6 4.66 .80 6 8.90 4,400 6 |14.,52 17,300 [ 6.89 1,560
N 5.73 300 N 9.00 4,560 N [13.00 12,800 N 6.74 1,390
6 | 5.84 450 | 6 8.74 4,140} 6 |10.95 8,000 | 6 6.65 1,300
12 6.20 700 F 12 8.76 4,180 12 9.50 5,370t 12 | 6.60 1,250
March 31 April 5 April 10 April 15
6 6.25 800 6 8,94 4,460 <] 8.62 3,950 6 6.51 1,160
N1 6.20 900 N | 9.23 4,930 N | 8.00 3,000 N | 6.24 898
6 6.35 1,000 6 9.27 4,990 6 7.52 2,300 6 6.14 806
12 | 7.12 1,6001 12 § 9.40 5,200 12 | 7.27 1,980 12 | 6.05 728
April 1 April 6 April 11 April 18
6 6.89 1,400] 6 (11.60 9,300| 6 7.186 1,860| N | 5.96 853
N 6.49 1,100 N {12.55 11,600 N 7.15 1,840 12 5.84 560
6 6.89 1,450 | 6 }13.18 13,300 6 7.06 1,750 April 17
12 7.20 1,700 12 113.38 13,800 | 12 6.94 1,610 N 5.72 474
April 2 April 7 April 12 12 5.66 434
6 7.56 2,100| 6 |13.59 14,500| 6 6.87 1,540 April 18
N 7.02 1,550 N 114.52 17,300 N 6.95 1,620 N 5.60 395
6 2.08 4,000 6 }{15.02 18,800| 6 7.06 1,750 | 12 | 5.57 377
12 9.00 4,400 | 12 |15,60 20,800 | 12 7.04 1,720 April 19
April 3 April 8 April 13 N | 5.52 347
6 8.75 4,160 6 [15.80 21,500 ] 6.90 1,570 | 12 5.43 300
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South Fork Grand River near Cash, S. Dak.

Location—Lat 45°38'55", long 102°38'45", in NEJSWISE} sec. 33, T. 20 N., R. 12 E., on down-
stream end of left pier of county highway bridge, 1 mile upstream from Little Nasty Creek, 16
miles downstream from Big Nasty Creek, 4 miles north of Cash, 10 miles south of Lodgepote,
and 12 miles northwest of Bison.

Drainage area.—1, 350 sq mi, approximately.

Gage-height record.—Water-stage recorder graph Mar. 31 to Apr. 9 except 2 a.m. Apr. 6 to
9 a.m. Apr. 7 when graph was drawn on basis of adjacent record and high-water mark. Rec-
ord for Mar. 1-30, Apr. 10 to May 31 determined from a graph based on wire-weight gage
readings generally made once daily except Sundays, and shape of water-stage recorder graph
which showed general trends but not true stage due to gage well being separated from main chan-
nel by sand bar,

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 1. Shifting-control method used Apr. 9 to May 2, May 4, 5, 8-14, 18-31.

Maxima.—~March-May 1952: Discharge, 15, 600 cfs 12 p.m. Apr. 6 (gage height, 13.59 ft).

1945 to February 1952: Discharge, 27,000 cfs Apr. 15, 1950 (gage height, 15.40 ft), by
slope-area method.

Remarks —No regulation or diversions.

Mean discharge, in cubic feet per second, 1952
Day} March April May |iDay] March | April May |iDay| March April May
1 2 3,600 52 11 1 637 941 21 1 136 34
2 2| 7,250 52§ 12 1 784 63| 22 1 110 32
3 2 7,510 39| 13 1 760 47 4 23 1 89 31
4 21 5,720 33| 14 1 569 41} 24 1 81 29
5 2 6,200 35| 15 1 420 39t 25 1 71 26
6 2] 12,700 37) 16 1 339 38 || 26 1 63 26
7 11 13,400 37§ 17 1 293 394 27 1 60 24
8 1 8,260 94 18 1 239 35 | 28 5 54 22
9 1 2,800 102} 19 1 192 35 |f 29 10 50 22
10 1 774 1651 20 1 162 34 30 100 47 23
31 600 24
Monthly mean discharge, in cubic feet per second.................. 24.1 2,446 45.3
Runoff, in acre-feet 1,480 145,500 2,780
Runoff, in inches..... 0.02 2.02 0.04
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(e;;;f;tl Discharge |Hour hgiagiij Discharge |Hour }:ﬁggt Discharge |Hour h(éiagg}ft Discharge
April 1 6| 9.85 4,880 April 8 6] 5.14 603
6 8.04 1,800} 12 9.64 4,870 6 [12.15 9,650 12 5.10 603
Ny 8.55 2,400 April 5 N |11.33 7,570 April 12
6110.75 6,200 [ 9.90 5,180 6 | 11,05 7,000 6 5.38 848
12 | 10.85 6,600) N |10.58 6,130 12 | 10.65 6,240} N} 5.37 866
April 2 6 |11.00 6,900 April 9 6| 5.25 776
6110.88 6,660| 12 | 11.67 8,350 6] 8.75 3,840 12 | 5.14 692
N|11.20 7,300 April 6 N{ 7.15 2,170 April 13
611.50 7,940 6 |12.45 10,600 6} 6.40 1,490 N | 5.40 882
12 [11.34 7,590 N |13.10 13,2004 12 6.00 1,140} 12 5.03 582
April 3 6 |13.47 15,000 April 10 April 14
6111.20 7,300 12 | 13.59 15,600| 6| 5.70 88z2| N | 5.10 618
N|11.35 7,610 April 7 N} 5.50 730} 12 | 4.87 458
611.40 7,720 6 |13.52 15,300 6| S5.32 625 April 15
12| 11.17 7,240 N |13,15 13,500 12 5.22 575 N 4.83 425
April 4 6 (12.63 11,300 April 11 12| 4.74 370
6] 10.69 6,300| 12 | 12.66 11,400]- 6 5.33 685 April 16
N |[10.25 5,650 N} 5.27 670| N[ 4.68 334
12 | 4.65 319




GRAND RIVER BASIN 193

Shadehill Reservoir at Shadehill, S. Dak.

Location~Lat 45°46', long 102012‘, in NWj sec, 30, T. 21 N., R.'16 E., three-quarters of a
mile west of Shadehill and 4 miles downstream from confluence of North and South Forks of
Grand River.

Drainage area,—3, 120 sq mi, approximately.

Elevation record.—Elevations obtained by level circuits Mar. 17, 28, 31, Apr. 1, 2. Stevens
contact gage read 1 to 7 times daily Apr. 3 to May 14 and occasionally thereafter.

Maxima.~March-May 1952: Contents, 318, 101 acre-ft 9 a.m. Apr. 10 (elevation, 2,297.86 ft);
not previously filled.

Remarks.—Reservoir is formed by earth-fill dam; storage began July 1, 1950; dam completed
Aug. 15, 1951. Total capacity is 409, 000 acre-ft at maximum pool, elevation 2,312 ft. Dead
storage is 58,231 acre-ft below lowest point of canal outlet, elevation 2,250.8 ft. Conservation
storage is 84, 000 acre-ft between elevation 2, 250, 8 ft and crest of spillway, elevation 2,272 ft.
Figures given herein represent total contents. The reservoir is for irrigation supply and flood
control. Record of gage heights and contents furnished by Bureau of Reclamation.

Elevation, in feet, and contents, in acre-feet, at about 9 a.m. of indicated day, 1952

[Add 2, 200 feet to obtain elevation above mean sea level]

ba March April May
i Elevation Contents Elevation Contents Elevation Contents
1 - - 53.5 66,171 77.83 170,143
2 - - 58.3 82,033 76.59 163,224
3 - - 64.9 107,519 75.63 158,047
4 - - 70.8 133,893 75.03 154,892
5 - - 75.1 155,257 74.50 152,166
6 - - 79.0 176,908 74.10 150,126
7 - - 85.5 218,738 73,83 148,757
8 - - 92.7 273,460 73.60 147,596
9 - - 96.8 308,560 73.48 146,993
10 - - 97.86 318,101 73.32 146,191
11 - - 97.42 314,117 73.23 145,741
12 - - 96.8 308,560 73.15 145,343
13 - - 96,25 303,688 73.05 144,846
14 - - 95.6 297,992 72.97 144,448
15 - - 94.9 291,941 - -
16 - - 94.1 285,126 72.80 143,606
17 - - 93.2 277,590 72.768 143,408
18 - - 92.3 270,190 72.72 143,210
19 - - 91.3 262,131 72.68 143,122
20 - - 90.3 254,242 - -
21 - - 89.3 246,522 - -
22 - - 88.23 238,452 - -
23 - - 87.15 230,502 72,55 142,370
24 - - 86.05 222,609 - -
25 - - 84.88 214,439 - -
26 - - 83.70 206,435 72.50 142,124
27 - - 82.40 197,893 - -
28 50.0 56,017 81.38 191,393 - -
29 ind - 80.20 184,088 - -
30 - - 78.98 176,791 - -
31 50.8 58,231 72.45 141,878

Supplemental record.=—Mar. 31, 12 p.m., 2,252.2 ft, 62,258 acre-ft; Apr. 30, 12 p.m.
2,278.23 ft, 172,430 acre-ft.
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Grand River at Shadehill, S, Dak.

Location.—~Lat 45°46', long 102°11', in SE} sec. 19, T. 21 N., R. 16 E., near left bank on down~-
stream side of pier at bridge on State Route 73 at Shadehill, 1 mile downstream from Shadehill
Dam, 5 miles downstream from confluence of North and South Forks, and 12 miles south of
Lemmon. Datum of gage is 2, 186,46 ft above mean sea level, datum of 1929.

Drainage area.~3, 120 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except Apr. 1-7 when a graph was constructed
from intermittent sections of recorder graph, recorded range of stage, and daily gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1to Apr. 9.

Maxima.—March-May 1952: Discharge, 5,150 cfs 6-12 p.m, Apr. 9 (gage height, 10,45 ft),

1904-06, 1943 to February 1952: Discharge, 58,000 cfs Apr. 16, 1950, by contracted-opening
and slope-area methods (gage height, 21.0 ft, from floodmarks upstream from bridge; 19.06 ft,
from floodmark in gage well, unreliable).

Maximum discharge known, that of Apr. 16, 1950,

Remarks.—Flow completely regulated by Shadehill Reservoir (see preceding page). The first re-
lease from that reservoir began on Apr. 4.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day| March | April May “Day March April May
1 0 S 35,6600 11 o] 5,080 49214 21 0 4,480 178
2 0 201 3,180 12 o| 5,010 429§ 22 O] 4,410 168
3 0 10 2,3408 13 0 4,960 384 4 23 0 4,340 155
4 o] 100 1,740§ 14 0 4,900 347 || 24 o] 4,260 148
5 o 2,100 1,300} 15 o| 4,850 303 3 25 o 4,190 140
6 0o 3,850 1,030) 16 0 4,800 267§} 26 ] 4,100 134
T o] 4,350 8331 17 o] 4,720 236 §f 27 0 4,040 124
8 0] 4,650 726§ 18 ol 4,660 215§ 28 1| 3,950 126
9 0} 5,050 635 19 0| 4,610 200§ 29 2| 3,860 128
10 0} 5,140 546 20 o| 4,540 188 30 3] 3,760 128
31 4 124
Monthly mean discharge, in cubic feet per second 0.3 3,826 665
Runoff, in acre-feet ........ P ceie 20 1227,700 | 40,870
Runoff, ininches............cc.cu..,.. e Ceienes 0.0001 1.37 0.25

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(e;iagg}i Discharge |Hour hgﬁé& Discharge {Hour hGe ?gf.t Discharge [Hour| h(g?gg}ftj Discharge
April 4 April 10 April 20 April 30
N[ 3.52 51 N|10.44 5,140f N} 9.92 4,540 N | 9.22 3,770
6| 4.00 30| 12 |10.42 5,110f 12| 9.89 4,510| 12 | 9.16 3,710
12| 6.00 700 April 11 April 21 May 1
April 5 N} 10.39 5,080 N| 9.86 4,480 N 9.11 3,660
] 7.10 1,400 12 | 10.37 5,050 12 9.82 4,430] 12 9.04 3,590
N 7.90 2,100 April 12 April 22 May 2
6| 8,75 2,900 N |10.33 5,010 N}{ 9.80 4,410 6| 8.89 3,440
12 9.20 3,400 12 { 10,31 4,9801 12 9.77 4,380 N 8.65 3,200
April 6 April 13 April 23 6] 8.38 2,940
] 9,40 3,600 N | 10.29 4,960 N 9.73 4,330§ 12 8.16 2,730
N 9.55 3,900| 12 | 10.26 4,920] 12 9.70 4,300 May 3
6| 9.68 4,100 April 14 April 24 N| 7.73 2,320
12| 9.79 4,200 N j10.24 4,900} N | 9.68 4,260 12| 7.36 1,990
April 7 iz j10.22 4,8701 12 2.63 4,220 May 4
6| 9.89 4,300 April 15 April 25 N| 7.06 1,740
N| 9.98 4,350( N |10.20 4,850 N| 9.60 4,190| 12 | 6,71 1,470
6 |10.08 4,450 12 {10.17 4,820| 12 9.56 4,150 May S
12 {10.17 4,500 April 16 April 26 N| 6.48 1,300
April 8 N [ 10.15 4,800{ N|{| 9.52 4,100| 12| 6.25 1,140
6 §10.23 4,550| 12 | 10.12 4,760 12 | 9.49 4,070 May 6
N [ 10.32 4,650 April 17 April 27 N | 6.09 1,030
6 |10.36 4,750} N }10.08 4,720 N[ 9.46 4,040} 12 | 5.91 916
12 110.40 4,8501 12 [10.05 4,680 12 9.42 3,990 May 7
April 9 April 18 April 28 N} 5.75 830
6 110.42 4,950{ N {10.03 4,660f N | 9.38 3,950 12 | 5.60 755
N |[10.44 5,100] 12 {10.00 4,630 12| 9.35 3,920 May 8
6 110.45 5,150 April 19 April 29 N | 5.55 730
12 [10.45 5,150 N | 9.98 4,610| N} 9.30 3,860] 12 | 5.47 690
12| 9.95 4,580] 12 | 9.25 3,800
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Grand River near Wakpala, S. Dak.

Location. —Lat 45°39'55", long 100°38'20", in NWiSE} sec. 26, T. 20 N., R. 28 E., on downstream
side of left pier of bridge on U, S, Highway 12, 5 miles west 6f Wakpala, 8 miles upstream from
Deep Bank Creek, and 21 miles upstream from mouth.

Drainage area. =5, 510 sq mi, approximately.

Gage-height record. ~Water-stage recorder graph 11 a.m. Apr. 4 to May 4, May 10-31, Once-daily
wire-weight gage readings at other times, with graph drawn Mar. 27 to Apr. 4, May 5-9.

Discharge record, ~Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 1. Shifting-control method used Apr. 2-9, May 7-31.

Maxima. ~March-May 1952: Discharge, 17,900 cfs 8 p. m. Apr. 2; gage height, 14,00 ft (floodmark)
about 1 a.m, Apr. 1, affected by ice.

1912-18, 1928 to February 1952: Discharge, 82,200 cfs Apr. 18, 1950 (gage height, 22.75 ft).

Remarks, ~Flow regulated by Shadehill Reservoir. One small diversion above station.

Mean discharge, in cubic feet per second, 1952

Day| March April May j{Day| March | April May |[Day| March April May
1 0] 12,000| 3,960f 11 0| 6,460( 1,120§21 0| 5,130 388
2 O| 15,400( 3,740f 12 0} 6,040 918§ 22 0| 4,780 374
3 O 16,100 3,320§ 13 0| 5,840 766 || 23 0} 4,600 312
4 0| 15,000 2,660 14 0| 5,590 700 | 24 0] 4,440 280
5 0| 13,400| 2,220 15 0| 5,490 6201 25 ol 4,180 250
[ Of 13,700| 1,900f 16 0| 5,440 5731 26 0{ 4,000 222
7 0| 15,300 1,7608 17 o] 5,560 528 27 5 4,050 207
8 0] 15,000 1,570} 18 ol 5,560 470 28 10| 3,960 198
9 0] 11,700} 11,5304 19 ol 5,450 430 29 10| 3,960 189
10 ol 7,830] 1,430} 20 0] 5,200 416 §§ 30 10 4,070 186
31 1,000 189
Monthly mean discharge, in cubic feet per second ve 33.41 7,841 1,076
Runoff, in acre-feet .......... i aeaeaean cesseans .. 2,050 |466,600| 66,180
Runoff, ininches...........c.coiinnn. sesiieanaans o 0.007 1.59 0.23

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

ll-lour h‘i;g:t I ‘Discharge lHour hex ght Discharge {Hour) &:gﬂeﬂ Discharge {Hour h(z:gg:t Discharge
March 31 6 112.76 17,100 April 5§ 12 (12.59 15,900

6 | 6.53 151 8 |12.82 17,900 | 6 J1l1.72 13,200 April 8
N | 6.77 20 {12 12,55 17,300) N §11.68 13,000 | 6 [12.58 15,700
61 7.74 50 April 3 4 [11.77 13,200 | N |12.43 15,000
12 }13.50 9,000 | 6 12.04 15,000 6 |11.91 13,800 | 6 |l2.29 14,300
April 1 8 111.95 14,600 {12 111.91 13,700 {12 |12.18 13,700

1 f14.00 10,000 | N {12.10 15,300 April 8 April 9
4 112.29 11,000 | 6 |12.48 17,000 | 6 }11.83 13,200 | 6 (12,01 12,900
6 ]11.95 10,000 |12 12,46 16,300 | 8 {11.78 13,000 | N [11.77 11,800
9 111.85 10,000 April 4 N j11.89 13,400 | € ]11.52 10,800
N j11.95 11,000 | 6 (12.21 15,800} 6 |12.08 14,100 [12 |11.06 9,140

6 |12.34 13,000 | 9 (11.93 14,500 | 12 |12.30 14,900 April 10
12 j12.47 14,000 N |11.99 14,700 April 7 6 }10.83 8,380
April 2 6 |11.95 14,400 | 6 |12.23 14,500 { N jl10.66 7,840
6 |12.33 14,100 {12 |11.86 13,900 [ N |12.37 15,100 | 6 [10.41 7,090
N [12.27 14,300 6 112,56 15,800 {12 [10.33 6,860
9 |12.70 16,400
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Missouri River Main Stem

Missouri River near Mobridge, S. Dak.

Location. -Lat 45°32', long 100°29', in sec. 7, T. 18 N., R. 30 E., at bridge on U. S. Highway 12,
3 miles west of Mobridge, and 3 miles downstream from Grand River. Datum of gage is 1, 527.19
ft above mean sea level, datum of 1929,

Drainage area.-208, 700 sq mi, approximately.

Gage-height record. ~Water-stage recorder graph Apr. 4-7, May 14-30; graph drawn for remainder
of period on basis of numerous readings Apr. 8-11 and once-daily readings at other times.

Discharge record. ~Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to noon Apr. 6. Shifting-control method used.

Maxima. ~March-May 1952: Discharge, 443,000 cfs 5 a. m. Apr. 9 (gage height, 25.07 ft).

1928 to February 1952: Discharge, 282,000 cfs Apr. 5, 1943; gage height, 19.55 ft Mar. 28,

1943 (ice jam).

Remarks. -Flow regulated by Fort Peck Reservoir. Corps of Engineers made numerous gage read-
ings Apr. 8-11.

Mean discharge, in cubic feet per second, 1952
March [ April May |Day| March | April May {iDay| March April May

13,100| 24,200| 43,600 11 | 13,100{258,000| 46,400} 21 | 12,000} 71,200| 27,100
12,200| 44,000{ 42,200} 12| 13,100/197,000| 49,300 22 | 11,800| 70,800| 29,300
12,200] 72,000 40,100f 13 | 12,900|149,000| 47,100] 23 | 11,600| 74,400| 32,900
12,200| 98,000{ 38,800 14 | 12,500|114,000| 40,800 24 | 11,600 75,900} 35,500
12,200{120,000| 40,1004 15| 12,000| 92,000| 37,400} 25 | 11,200| 68,700 34,800
12,200)143,000| 47,1004 16 | 11,800] 79,600] 35,500 26 | 11,000 58,000| 31,100
12,0001253,000| 52,3004 17 | 11,600{ 74,200| 32,9004 27 | 10,800 52,500| 28,200
12,500(|374,000( 49,300 18 | 11,600| 71,400{ 30,500} 28 | 10,800 49,300 34,200
12,700{430,000| 44,300 19| 11,800f 70,200| 28,800} 28 [ 11,000| 47,100| 47,600
12,900{357,000] 43,600f 20 | 11,5800] 71,200| 27,1004 30 | 11,700} 45,000| 49,000
31 | 14,400 47,600

Monthly mean discharge, in cubic feet per second 12,070|123,500| 39,180
Runoff, in thousand acre-feet, . .. 742 7,348| 2,409
Runoff, ininches,......... sesitssievessesnassason 0.07 0.66 0.22

g
<
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—

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(;fgg};l Discharge |Hour, hS;ag%:: Discharge {Hour| l?:ig:‘;t Discharge |Hour h(z?gg:t] Discharge
March 30 3 14.85 190,000 April 11 April 19

N 6.96 11,600111 11.70 127,000 6 18.82 279,000 N 8.58 69,700

12 7.03 12,20012 15.00 193,000| N 17.60 249,000 |12 8,58 70,800
March 31 April 7 6 17.16 239,000 April 20

N 7.42 13,800} 4 17.55 248,000(12 16.60 227,000 N 8,65 71,400

12 8.23 17,800 8 17.90 256,000 April 12 12 8,64 . 71,400
April 1 N 17.74 252,000| 6 15.90 212,000 April 21

N 9.22 24,000 4 17.80 253,000 N 14,98 193,000 N 8.60 71,400

12 10.18 31,000 8 18.45 268,000| 6 14.50 183,000 (12 8,57 70,600
April 2 12 |1s.40 291,000[12 |13.84 172,000 April 22

9 10.90 37,000 April 8 April 13 N 8.55 70,600

6 12.90 55,000 4 20.60 321,000 N 12.72 148,000 (12 8,63 71,400
12 12.396 60,0004} 8 21.98 358,000}12 11.62 127,000 April 23

April 3 N 22.65 375,000 April 14 N 8.86 74,800

6 12.70 68,000 4 23,70 404,000 | N 10.76 112,000 (12 9.00 76,500
8 12,23 64,000] 8 24.24 420,000 |12 10.16 102,000 April 24

N 12.74 70,000 |12 24.80 435,000 April 15 N 9,04 76,500

12 13.95 86,000 April g N 9.66 91,100 |12 8.91 74,000
April 4 5 25,07 443,000(12 9.34 83,700 April 25

N 14.78 88,000 N 24.80 435,000 April 16 N 8.61 68,800

12 15.63 111,000] 6 24,27 420,000 N 9.14 79,200 |12 8.26 63,200
April 5 12 23,76 406,000 (12 8.98 76,500 April 26

N 16.66 123,000 April 10 April 17 N 7.93 57,600

12 16.80 125,000] 6 22.94 383,000} N 8.86 74,000 |12 7.68 53,800
April 6 N 22.05 359,000 |12 8.75 72,200 April 27

[ 16.35 121,000} 6 20,97 330,000 April 18 N 7.58 52,300

11 17.25 132,000 (12 19.95 304,000 N 8.67 71,400 [12 7.55 51,600

12 8.62 70,600
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Moreau River Basin
Moreau River at Bixby, S. Dak.

Location.~Lat 45°08'35", long 102°33'25", in NWASEL sec. 29, T. 14 N., R. 13 E., on down-
stream side of left pier of highway bridge, a quarter of a mile east of Bixby. Datum of gage is
2,431.02 ft above mean sea level (Bureau of Reclamation bench mark),

Drainage area.~1, 570 sq mi, approximately.

Gage-height record.—Once-daily readings of wire-weight gage Mar. 1-27. Graph based on once-
daily readings of wire-weight gage, measurements from reference mark, or readings of tempo-
rary staff gage Mar. 28 to Apr. 16. Once-daily readings of temporary staff gage Apr. 17 to
May 31.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 12, 000
cfs and extended to peak on basis of slope-area measurements. Stage-discharge relation affected
by ice Mar. 1-30.

Maxima.—March-May 1952: Discharge, 15, 300 cfs 3 p. m. Apr. 1 (gage height, 17.8 ft, from flood-
mark) .

1904-6, 1948 to February 1952: Discharge, 10, 500 cfs Apr. 16, 1950 (gage height, 14.65 ft).

Remarks . —Bridge to which wire-weight gage was attached was washed out Apr. 1.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day| March | April May uDay March April May
1 10| 14,600 24 11 7 366 42 21 5 70 32
2 10{ 12,500 23| 12 7 290 29} 22 5 57 27
3 10{ 8,280 21| 13 7 272 52§ 23 5 50 26
4 10 5,710 20| 14 7 238 29] 24 5 44 24
5 8 4,510 17 15 7 213 26| 25 5 40 21
6 8| 3,730 17} 16 6 178 20| 26 5 36 31
7 8| 2,940 174 17 6 152 19 27 5 36 27
8 8 2,220 21)f 18 6 114 171} 28 10 34 24
9 8] 1,800 84f 19 6 98 36| 29 100 31 20
10 8 737 848 20 6 84 34 30 3,000 27 19
31 9,480 20
Monthly mean discharge, in cubic feet per second.... 412 1,975 29.1
Runoff, in acre-feet ........ sesesneascanrans ceesan 25,340/117,500 1,790
Runoff, in inches..... P D R 0.30 1.40 0.02

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Hour h(z?gglz Discharge [Hour| hsiiiﬂDischarge [Hour| t‘x:; aiggtl Discharge [Hour h%?gg:t Discharge
March 31 April 3 N| 9.32 3,740 6 6.28 1,460
6 |12.45 7,200} 6 113.85 9,160f 6| 9.09 3,530 12 | 5.93 1,250
N 13,85 9,160} N |13.10 8,100} 12 | 8.87 3,340 April 10
6 |15.55 11,700| 6 |12.5S5 7,330 April 7 6 | 5.45 982
12 |16.35 13,0004 12 {12.07 6,700 6 8.63 3,140 N 4.82 649
April 1 April 4 N | 8.40 2,950| 6 4.42 480
6 |17.13 14,200 6 {11.60 6,120 6| 8.13 2,730 12 | 4.26 425
N |17.68 15,100 N (1l.22 5,660| 12 | 7.90 2,560 April 11
3 117.80 15,300 6 [10.80 5,200 April 8 N 4,06 362
6 117.70 15,100 | 12 | 10.65 5,040] 6| 7.67 2,380 | 12 | 3.89 313
12 |17.22 14,400 April 5 N| 7.45 2,220 April 12
April 2 6 [10.33 4,700 6| 7.20 2,050 N | 3.78 283
6 116.65 13,500 N |10.09 4,460} 12 | 6.98 1,900 | 12 | 3.78 283
N |16.05 12,500 | 6 | 9.92 4,290 April 9 Aprll 13
6 |15.42 11,500 | 12 | 9.73 4,110 6] 6.75 1,750} N | 3.75 275
12 |14.70 10,400 April 6 N | 6.53 1,610 12 | 3.68 257
6 | 9.52 3,920
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Moreau River near Faith, S. Dak.

Location,—Lat 45°11'50", long 102°09'10", in N}NW} sec. 10, T. 14 N., R. 16 E., on upstream

side of bridge on State Route 73, 2.75 miles downstream from Rabbit Creek, and 13.5 miles

northwest of Faith,

Drainage area.—2, 660 sq mi, approximately.

Gage-height record.—~Two or more daily readings of wire-weight gage Mar. 30 to Apr. 9; once~

daily readings at other times. Gage heights from graph based on all available gage readings and
high-water marks Mar. 29 to Apr. 13,
Discharge record,—Stage-discharge relation defined by current-meter measurements; affected by

ice Mar. 1-31.

Maxima.—~March-May 1952: Discharge, 25,000 cfs 5 a.m. Apr. 2 (gage height, 18.2 ft}, gage

height, 20.3 ft 12 p. m. Mar, 30, from floodmarks (ice jam).
1943 to February 1952: Discharge, 26,000 cfs Apr. 9, 1944 (gage height, 20.9 ft,at former

site, from floodmarks), by slope-area method.
Remarks.—~No regulation or diversions,

Mean discharge, in cubic feet per second, 1952
Day| March April May [Day| March | April May {Day|{ March April May
1 25] 18,400 594 11 15 1,310 23014 21 10 240 70
2 25| 22,000 50 12 15 1,100 144 22 10 220 46
3 25| 19,600 SCf 13 15 982 85§ 23 10 183 44
4 25| 12,700 48 14 15 879 704# 24 10 138 41
5 25| 10,600 46 15 15 775 65| 25 10 11s 41
6 20] 11,700 52§ 16 10 656 631 26 10 96 39
7 20} 11,500 424 17 10 578 50} 27 10 88 39
8 20| 8,760 50 18 10 459 44 28 10 85 39
9 20| 4,680 205 19 10 332 sS4 29 50 77 36
10 20 2,050 286| 20 10 288 65 30 2,000 83 30
31 | 11,000 41
Monthly mezn discharge, in cubic feet per second...........ovvnenn 435| 4,355 71.1
Runoff, in acre-feet 259,100 4,370
Runoff, in inches..... 1.83 0.03
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1852
Hour h(igél?t Discharge |Hour| h‘e}iagh‘: Discharge |Hour| }iaigﬁt Discharge |Hour hc:?gg}(:t Discharge
March 31 N [17.45 19,300 6 |14.35 12,300 April 10
6 |14.0 11,000 6 }17.65 19,900 12 |14.20 12,1004 6 | 5.97 2,280
N |12.4 9,410} 12 }17.30 18,900 April 7 N 5.65 2,020
6 |14.5 12,500 April 4 6 |13.83 11,500| 6 | 5.33 1,780
12 {15.1 13,700 6 115,00 13,500 N |13.65 11,200 12 5.00 1,560
April 1 N {14.10 11,800 6 |13.84 11,500 April 11
6 116.5 16,800 | 6 [13.40 10,800 | 12 {13.84 11,500 | 6 | 4.73 1,380
N |17.0 18,100 | 12 |13.10 10,400 April 8 N | 4.55 1,260
6 |17.85 20,500 April 5 6 |[12.80 9,690 6 | 4.48 1,220
12 |18.55 22,800 6 [12.75 9,900 | N |11.70 8,460 | 12 | 4.42 1,180
April 2 N |13.10 10,400 6 |11.,15 7,740 April 12
5 |19.2 25,000 | 6 {13.60 11,200 | 12 [10.45 6,840 N | 4.30 1,100
N |18.35 22,100 | 12 {13.75 11,400 April 9 12 | 4.17 1,020
6 {17.80 19,800 April 6 6 | 9.60 5,810 April 13
12 |17.55 19,600 | 6 |13.80 11,400| N | 8.55 4,820 | N | 4.12 983
April 3 N |13,85 11,500 6 7.40 3,510 | 12 4.086 944
6 |17.80 19,800 12 | 6.50 2,700
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Moreau River near Eagle Butte, S. Dak,

Location.~Lat 45°11'20", long 101°13'05", in NWiNWiSW} sec. 8, T. 14 N., R. 24 E., on right
bank at downstream side of bridge on State Route 63, 4 miles downstream from Meadow Creek,
and 13 miles north of Eagle Butte.

Drainage area.—4, 320 sq mi, approximately.

Gage-height record—Water-stage recorder graph Apr. 4-10, May 1-31. Graph based on once-
daily wire-weight gage readings Apr. 1-3, 11-12; wire-weight gage readings Mar.1, 8, 17, 24,
28, Apr. 19, 21, 26, 27, 30. No other record.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar, 1 to Apr. 5. Discharge for Apr. 13-18, 20, 22-25, 28, 29 estimated on basis of rec-
ords for station near Faith.

Maxima.—~March-May 1952: Discharge, 27,400 cfs 6 a.m. Apr. 4 (gage height, 21.70 ft, from
floodmark, backwater from ice).

1943 to February 1952: Discharge, 27,000 cfs Apr. 9, 1944 (gage height, 23.0 ft), by
contracted-opening method.

Remarks.—No regulation or diversion.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [ Day| March | April May [iDay| March April May
1 25| 17,000 197§ 11 20 4,740 2991 21 10 837 98
2 25| 18,600 1784 12 20{ 3,370 352 22 10 720 100
3 25} 24,800 163 13 20l 2,500 302 23 10 580 100
4 25| 26,900 143f 14 15 2,100 247] 24 10 450 105
5 25| 24,200 127§ 15 15 1,800 197§ 25 10 370 94
6 25| 22,800 131f 16 15 1,500 1601 26 10 313 87
7 25| 24,800 138 17 15| 1,300 133 ff 27 10 308 82
8 25| 25,500 145 18 151 1,100 122 28 50 260 71
9 20} 17,600 171§ 19 15 974 116 29 100 220 67
10 20| 8,720 211§ 20 10 900 1o07|| 30 1,000 200 70
16
7,849 148

Monthly mean discharge, in cubic feet per second
Runoff, in acre-feet .... . .

467,000 9,100
Runoff, in inches.

2.03 0.04

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Gage Gage Gage Gage

[Hour height Discharge |[Hour height Discharge |Hour height Discharge [Hour height Discharge
April 1 Aprill 4 April 7 6 |15.04 14,200
6 118.95 19,000} 6 |21.70 27,400) 6 }20.24 24,300 | 12 |13.92 12,200
N |18.72 18,500 N |2l.62 27,200 N |20.41 24,600 April 10
6 117.40 17,000) 6 |21.33 26,600| 6 |20.87 25,600 6 |12.82 10,400
12 |16.72 16,000} 12 | 21.05 26,000 12 |21.17 26,200 N |11.70 8,580
April 2 April 5 April 8 6 ]110.59 6,840
6 (17.25 17,000} 6 |20.70 25,200 6 |21.25 26,400 | 12 | 9.92 5,880
N }17.85 18,000 N ) 20.15 24,100 7 121,27 26,400 April 11
6 }18.52 20,400 | 6 }119.70 23,200| N 20.95 25,800 8| 9.28 5,020
12 |19.16 22,100 | 12 [19.48 22,700 6 | 20,48 24,800 4 8.70 4,310
,April 3 April 6 12 }20.08 23,900 | 12 | 8.38 3,930
6 119.76 23,300| 6 {19.50 22,800 April 9 April 12
N 120.53 24,900 N |19.48 22,700 6 118.95 21,700 N 7.85 3,340
6 |21.27 26,400 6 {19.58 22,900f N }16.29 16,500} 12 | 7.42 2,870
12 }21.60 27,100 | 12 {19.76 23,300
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Moreau River at Promise, S. Dak.

Location.~Lat 45020', long 100036‘, in sec., 17, T. 16 N,, R. 29 E., on left bank at downstream
side of highway bridge, 170 ft downstream from Chicago, Milwaukee, St. Paul and Pacific R.R.
bridge, 0.5 mile downstream from Virgin Creek, and three-quarters of a mile north of Promise,
S. Dak,

Drainage area.—5, 223 sq mi.

Gage-height record,—Recorder graph except for Mar. 20 to Apr. 18, Apr. 21-28, for which a graph
was drawn based on one or more daily gage readings.

Discharge record.~Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1to Apr. 1.

Maxima ~March-May 1952: Discharge, 36,900 cfs 2 a:m. Apr. 5 (gage height, 24,16 ft).

1928 to February 1952: Discharge, 29,500 cfs Mar. 25, 1947 (gage height, 24,4 ft, from
floodmark), by velocity-area studies.

Remarks.—No regulation or diversions.

Mean discharge, in cubic feet per second, 13952
Day| March April May jDay| March | April May ||Day| March April May
1 30} 7,500 281f 11 25 9,360 213§ 21 20] 1,310 142
2 30| 19,500 261f 12 25| 6,460 243 22 20} 1,070 134
3 30| 24,900 241 13 25( 5,060 328( 23 20 839 124
4 30} 29,800 2204 14 25 4,270 347 | 24 20 718 120
5 30| 34,200 196 15 25 3,650 316§ 25 20 621 116
[ 30| 31,100 189} 16 24 3,210 2481 26 20 530 118
ki 30] 30,600 176§ 17 22 2,760 206 || 27 25 480 107
8 25| 33,400 182§ 18 22| 2,320 1804 28 30 432 102
9 25| 30,600 194f 19 22| 1,960 18714 29 50 366 95
10 25| 20,400 2084 20 22| 1,640 154} 30 380 286 92
31 3,200 93
Monthly mean discharge, in cubic feet per second .. 140] 10,310 187
Runoff, in acre-feet ..........covuveevnconnnann 8,580 1613,600| 11,490
Runoff, in inches ... ..uo.oveuincouiuinss 0.03 2,20 0.04
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hGe?g:t Discharge [Hour hg&ﬁ Discharge (Hour liaiglelt Discharge {Hour| h(:?;}?t TDischarge
March 30 April 4 April 9 April 15
6] 6.45 200 6 |22.74 27,600{ 6 |23.15 30,100 N | 8.85 3,800
N | 6.83 300| N |23.03 29,400 N |23.42 31,700| 12 | 8.64 3,400
8| 7.30 500| 6 |23.34 31,200| 4 |24.02 35,800 April 16
2| 7.93 900 | 12 [ 23.94 35,300 6 |22.98 29,1001 N 8.45 3,220
March 31 April 5 12 | 22.42 25,900} 12 | 8.21 3,010
6| 8.84 1,800 2 ]|24.18 36,900 April 10 April 17
N |10.00 3,000| 6 |24.01 35,800( 6 |22.01 23,900 N { 7.91 2,740
6 J11.25 4,400] N ) 23.66 33,300 N |21.25 21,400} 12 | 7.69 2,540
12 |12.70 6,000| 6 |23.85 33,200) 6 |19.46 17,100 April 18
April 1 iz | 23.52 32,300 | 12 |16.92 12,900 N | 7.40 2,310
4 113.18 7,000 April 6 April 11 12 7.14 2,100
8 |12.83 6,700 | 6 |23.36 31,400] 6 |14.88 10,300 April 19
N |12.34 7,000 N |23.32 31,100| N |13.80 8,980 | N | 6.97 1,970
4 (12,18 7,000| 6 (23.24 30,600 6 {13.01 8,030 12 { 6.71 1,780
8 |13.25 8,300 | 12 | 23,17 30,200 | 12 }12.45 7,400 April 20
iz |17.00 13,000 April 7 April 12 N | 6.51 1,840
April 2 8 |23.16 30,200 6 |12.00 6,910( 12 | 6.30 1,490
6 119.88 17,900 4 }23.25 30,700| N }11.56 6,430 April 21
N {20.70 19,800 | 12 |23.41 31,700| & |11.18 6,010} N | 5.98 1,280
6 {21.42 21,900 April 8 12 {10.82 5,610 12 { 5.84 1,190
12 }21.90 23,500 6 123.61 33,000 April 13 April 22
April 3 N |23.84 34,600 | N |10.25 5,000 N | 5.64 1,080
6 {22.18 24,700| 8 |23.88 34,700 12 | 9.86 4,610| 12 | 5.36 928
N j22.13 24,400 | 12 }23.34 31,200 April 14 April 23
6 )22.31 25,400 N | 9.48 4,240 N | 5.18 832
12 |22.57 26,600 12 | 9.24 3,990 |12 | 5.01 764
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Cheyenne River Basin

Cheyenne River near Wasta, S. Dak.

Location —Lat 44°05', long 102°24', in NEI}NE}NWi sec. 2, T. 1 N., R. 14 E., on downstream side
of third pier from left bank of bridge on U. S. Highway 16, 200 ft downstream from Chicago and
Northwestern Railway bridge, 3 miles east of Wasta, and 7 miles downstream from Boxelder Creek.
Datum of gage is about 2, 263, 4 fi above mean sea level.

Drainage area.—12, 800 sq mi, approximately,

Gage~height record.—Water-stage recorder graph except for Mar. 1-26 when once-daily readings of
wire-weight gage were used, and Mar. 27 to Apr. 5 when a graph was drawn based on once-daily
wire-weight gage readings,

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-31. Shifting-control method used Apr. 5 to May 11, May 28-31.

Maxima,~—March-May 1952: Discharge, 24,700 cfs 5 p. m. May 22 {(gage height, 8,54 ft).

1914-15, 1928-32, 1934 to February 1952: Discharge observed, 46, 300 cfs May 6, 1932 (gage
height, 11.28 ft), from rating curve extended above 28, 000 cfs.

Remarks.—Flow regulated by Angostura Reservoir (usable capacity, 136, 300 acre-ft).

Mean discharge, in cubic feet per second, 1952
Day| March | April May [[Day| March | April May “Day March April May
1 250 1,180 228 11 360 358 183 21 400 270 358
2 250 904 228( 12 350 320 131 )| 22 400 270 8,380
3 250 720 2081 13 350 291 136 ff 23 450 284 4,100
4 250 503 176 14 350 305 1481 24 500 270| 3,380
5 250 498 164§ 15 350 313 183 25 600 284 3,290
8 250 472 153} 16 400 320 675 || 26 700 277| 3,130
ki 280 489 148} 17 400 328 328 || 27 1,200 262 1,950
8 320 463 1534 18 500 335 241k 28 2,200 2411 1,350
9 340 381 183 19 500 313 503 |f 29 4,000 234 1,100
10 360 389 234} 20 450 305 389 || 30 3,500 228 984
31 2,150 973
Monthly mean discharge, in cubic feet per second . . 739 394) 1,090
Runoff, inacre-feet ............. ... o, . ven .. | 45,440 23,440 67,020
Runoff, in inches.......... sesiienn Ciedsieresian 0.07 0.03 0.10
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(izg:t Discharge [Hour hgi}g:]Discharge Hour!| hGeigit rDischarge Hour| kgiagg:t] Discharge
March 27 N | 6.00 6 | 3.42 1,600 |12 | 2.78 815
6 | 4.76 6 ] 5.86 1z | 3.32 1,450 April 3
N | 4.90 12 | 5.18 April 1 6| 2,74 775
6 | 5.12 March 30 6 | 3.21 1,280 | N | 2.69 726
12 | 5.40 6 | 5.48 N | 3.11 1,170 6 | 2.63 668
March 28 N | 5.26 6 | 3.02 1,070 112 | 2.56 604
6 | 5.70 6 | 4.97 12 | 2.96 1,010 April 4
N } 5.74 12 | 4.64 3,070 April 2 6 | 2.50 550
6 | 5.52 March 31 6 | 2.9 950 | N | 2.44 498
1z | 5.75 6 1 4.18 2,610 N | 2.86 898 | 6 | 2.38 447
March 29 N | 3.73 2,140 6 | 2.82 856 |12 | 2.36 430
6 | 5.97
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Cheyenne River near Eagle Butte, S. Dak.

Location.—Lat 44°41'40", long 101°13'05", in NEISE} sec. 32, T. 9 N., R. 24 E., on downstream
side of fourth pier from left abutment of bridge on State Route 63, 0.5 mile upstream from
Hermaphrodite Creek, and 21 miles south of Eagle Butte.

Drainage area.—24, 500 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except for Mar. 1-31, Apr. 16-29, May 14-17
when once-daily wire-weight gage readings were used, and May 28-31 when graph was drawn
based on once-daily wire-weight gage readings. No gage-height record Mar. 1, 2, 4, 6, 8-11,
14, 15, 17, 18, 20-22, 24, 26, 27, 29, 30, Apr. 17, 19, 20, 22, 24, 26, 27, 29, May 15, 17.

Discharge record,—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-31. Shifting~control method used Apr, 4-21, May 23. Discharge during periods of
no gage-height record estimated on basis of records for nearby stations.

Maxima.—March-May 1952: Discharge, 38, 500 cfs 3:30 a.m. Apr. 3 (gage height, 11.36 ft).

1928 to February 1952: Discharge observed, 104,000 cfs May 24, 1933 (gage height, 15.00 ft),
from rating curve extended above 30, 000 cfs.

Remarks.—Natural flow of stream affected by storage reservoirs and diversions for irrigation of
about 70, 000 acres above station.

Mean discharge, in cubic feet per second, 1952

Day| March | April May {Dayl March | April May {IDay| March April May
1 400 ) 26,300 590 11 320) 4,000 690§ 21 450 | 1,220 658
2 350 | 32,000 568 12 350| 3,350 756 || 22 4801 1,100 722
3 350§ 34,400 5451 13 400| 2,600 666 §f 23 500 986 4,950
4 350 | 26,800 515( 14 400 2,130 575 24 550 800 5,140
5 350 22,900 486§ 15 400} 1,800 550 # 25 600 842 | 5,350
6 300 | 23,700 4440 16 450 1,800 538 ) 26 600 800 ) 5,050
7 300} 18,600 397 17 450 1,650 560 )i 27 600 750 | 4,440,
8 3001} 15,100 404 18 450 1,530 730 §f 28 600 714} 2,990
9 300| 9,840 611 19 450 | 1,400 666 || 29 1,000 670| 2,310
10 300 6,120 7384 20 450 1,300 642§ 30 8,000 612 1,810
31 } 25,000 1,670
Monthly mean discharge, in cubic feet per second 1,477 8,200 1,512
Runoff, in acre-feet .. BN 90,840 {488,000 92,850
Runoff, in inches.... 0.07 0.37 0,07

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(izgg:tl Discharge |[Hour| hSiag%S Discharge |[Hour| &?gﬁtj Discharge [Hour }giagg:t Discharge
April 1 6 |11.28 37,600 8 8.55 21,0001{ 12 7.13 8,060
1 110.01 25,700 N {10.79 32,4001} 12 8.55 21,000 April 10
. 2 110.08 26,100 4 110.87 32,900 April 7 6 6.90 7,050
4 9.87 24,600 6 jlo.81 32,300 6 9.36 19,700 N 6.66 5,980
[ 9.95 25,200 | 12 |10.82 32,100 9 9.35 19,700 6 6.47 5,160
7 9.98 25,500 April 4 N g9.27 19,100 | 12 6.32 4,540
N g.77 23,800 6 {10.863 30,000 6 8.86 16,500 April 11
6 110.20 27,300 N t10.29 26,8001 12 8.89 16,700 6 6.21 4,150
10 {10.56 30,500 4 9.94 23,700 April 8 N 6.14 3,880
11 j10.51 30,000 6 9.90 23,400 6 8.65 15,400 [} 6.15 3,920
12 [10.87 31,500 | 12 9.80 22,700 9 8.89 16,800 | 12 6.06 3,590
April 2 April 5 N 8.80 16,200 April 12
2 {10.89 33,600 6 9.85 23,100 6 8.40 14,100 6 6.02 3,480
6 110.90 33,700 N 3.74 22,3001 12 7.98 12,000 N 5.98 3,340
N- 110.60 30,800 6 9.82 22,900 April 9 6 5.96 3,280
4 j10.31 28,200 | 12 9,96 24,000 3 7.77 11,100 | 12 5.88 3,020
6 110.32 28,300 April 6 6 7.75 11,000 April 13
9 |10.91 33,800 6 110.08 25,100 N 7.59 10,200 6 5.79 2,780
12 {11.26 37,400 N {10.07 24,900 1 7.28 8,750 N 5.70 2,550
April 3 4 9.96 24,000 4 7.33 8,980 6 5.64 2,400
2 }11.30 37,800 6 9.70 22,100 6 7.27 8,700 | 12 5.60 2,310
3:30]11.36 38,500 8 9.50 20,600 9 7.25 8,610
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Missouri River Main Stem

Missouri River at Pierre, S. Dak.

Location,—Lat 44°22'25", long 100°22!'05", in SW4 sec. 32, T. 111 N., R. 79 W., on downstream
side of left pier of Chicago and Northwestern Railway bridge at Pierre, 1.2 miles upstream from
Bad River, and at mile 1,117.6. Datum of gage is 1, 414. 41 ft above mean sea level, datum of
1929,

Drainage area.~—~243, 500 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except Mar. 1-27 when once-daily wire-weight
gage readings were used, and Mar. 28 to Apr. 1 for which graph was drawn based on once-daily
wire-weight gage readings.

Discharge record —Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 4. Shifting-control method used Apr. 5 to May 31.

Maxima.~March-May 1952: Discharge, 440, 000 cfs 5-7 p.m. Apr. 10 (gage height, 25.35 ft).
1929 to February 1952: Discharge, 281,000 cfs Apr. 6, 1943 (gage height, 19.65 ft).
Maximum stage previously known, 23.0 ft April 1881.

Remarks.—Flow regulated by Fort Peck Reservoir.

Mean discharge, in cubic feet per second, 1952

Day{ March April May [Day| March { April May |IDay| March April May
1| 15,100{ 45,000 46,700} 11 | 12,100{407,000| 48,600 21 { 14,800] 75,800 31,800
2| 14,500] 60,000 44,100} 12| 12,100{324,000| 49,100 22 | 14,800 75,700} 30,500
3] 13,800] 70,000 43,1004 13| 12,400|234,000( 52,600 23 | 13,000} 73,900| 30,300
4| 13,000(132,000| 42,0004 14 | 15,200(164,000| 52,300 24 | 13,000 76,400 33,600
5| 12,400(139,000| 41,100} 15| 13,200|118,000| 46,800 25 | 12,700| 80,000| 36,500
6 | 12,400]208,000| 41,300} 16 | 13,000{100,000| 41,4004 26 | 12,400| 74,600| 35,600
71 12,4001210,000| 44,900f 17 | 13,200]| 91,400] 38,3004 27 [ 12,700| 63,800 34,200
8 | 12,100(286,000| 53,100| 18 | 15,400| 86,400} 36,500f 28 | 13,000{ 57,100| 32,200
91 12,400(381,000| 53,000 19 | 15,100 80,800 34,900} 29 | 14,100 53,100 31,000
10 | 12,100|436,000| 49,600f 20 | 15,100 76,800} 33,1004 30 | 18,000| 49,800| 39,400
31 | 30,000 49,100
Monthly mean discharge, in cubic feet per second 13,980 (144,300| 41,180
Runoff, in thousand acre-feet.......c...vvvevun.. .. - 859.8 8,588 2,532
Runoff, ininches.,..........0cun e TR . 0.07 0.66 0.19

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1852

[Hour hGeiagg;lDischarge Hour hgﬁg%\: Discharge |Hour li?gﬁt Discharge {Hour hGe?gg:t Discharge
March 30 April 4 April 8 April 13
6 7.88 2:30113.62 6 118.70 266,000 6 19,01 253,000
N | 8.08 6 |13.74 N [19.35 286,000 | N {18.32 232,000
6 8.32 9 114.14 6 |20.,00 305,000 6 |17.67 214,000
12 | 8.80 N |13.36 12 ) 20.92 330,000 12 }16.97 198,000
March 31 3 |12,67 April 9 April 14
6 9.75 4:30]16.72 6 |21.86 355,000 6 |16.17 181,000
N |10.79 6 [16.31 N 122.87 383,000 | N |15.26 162,000
6 [11.58 9 |16.63 6 |23.85 409,000 | 6 |14.41 147,000
12 |12.24 12 |16.12 189,000 12 |24.50 424,000 | 12 |13.60 135,000
April 1 April 5 April 10 April 15
6 (13,21 6 |13.88 131,000 6 {25.03 435,000 | 6 |12.,94 125,000
N |14.88 N (12,97 110,000 | N |25.28 439,000 | N 12.45 117,000
6 |15.20 6 [13.57 123,000) 6 [25.35 440,000 | 6 |11.96 111,000
12 }15.38 12 116.28 195,000 12 }25.19 435,000 { 12 }11.57 106,000
April 2 April 6 April 11 April 16
6 [15.,55 6 |17.37 225,000 6 |24.80 424,000 6 |11.34 103,000
N |15.75 8 |17.41 227,000 N [24.31 410,000 N |11.09 100,000
6 |16.01 N {17.05 217,000} 6 |23.65 391,000 | 6 [10.83 97,200
12 j16.26 6 116.34 196,000 | 12 ]22.99 371,000 ] 12 |10.59 94,500
April 3 12 116.17 190,000 April 12 April 17
6 [16.95 April 7 6 |22.23 349,000} 6 [10.41 92,500
N |17.21 6 [16.56 203,000 | N j21.41 325,000} N |10,27 91,300
6 (16.31 N |16.61 204,000 | 6 |20.60 300,000| & |10.1l2 89,800
12 13,75 6 |17.01 216,000 | 12 }19.78 275,000 | 12 |10.04 89,500
12 |17.83 240,000
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Bad River Basin
Bad River near Midland, S. Dak.

Location. —Lat 44°04'05", long 101°07'50", in SESE} sec. 5, T, 1 N., R. 25 E., near center of
span on downstream side of highway bridge, three-quarters of a mile downstream from nearest
tributary, 1 mile downstream from Mitchell Creek, and 1} miles east of Midland.

Gage-height record. -Once-daily wire-weight gage readings. Graph drawn for periods Mar. 28 to
Apr. 16, and May 21-26 on basis of wire-weight gage readings and crest-stage indicator high-
water marks., No gage-height record Mar. 13, 14.

Discharge record. ~Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-29. Shifting-control method used Apr. 22 to May 31,

Maxima. ~March-May 1952: Discharge, 11,200 cfs 4 a.m. Apr. 2 (gage height, 14.00 ft).

1946 to February 1952: Discharge, 5,570 cfs Apr. 1, 1950 (gage height, 11,00 ft, from graph
based on gage readings).

Mean discharge, in cubic feet per second, 1952

Day| March April May |[|[Day| March | April May “Bay March April May
1 45 9,630 27 11 30 1,400 1521 100 252 29
2 40} 10,600 24) 12 30| 1,110 141 22 90 189 67
3 40| 8,930 18) 13 35 820 12 23 90 152 180
4 35} 6,510 13] 14 35 730 104 24 90 109 642
5 351 6,940 10f 15 35 632 13| 25 140 67 364
6 30} 5,620 10§ 16 35 651 18| 26 140 49 105
7 30| 6,740 10§ 17 90 525 16§ 27 100 39 53
8 30 4,680 12§ 18 120 433 17 28 100 36 50
9 30} 3,050 16} 19 110 330 20 29 800 36 30
10 30 1,670 17| 20 100 282 21 30 6,280 35 30
31 | 10,400 30
Monthly mean discharge, in cubic feet per second.................. 622| 2,408 61.1
Runoff, in acre-feet .. ...... .ttt iiinnrrianenrocicnonsnennnen 38,270 {143,300 3,750

Runoff, ininches.........o0.uuiuriiiiieuriiannoaananans Veanae .. - - -

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour hc:?gg:t‘ Discharge jHour| h?&%‘jnischarge Hour S;gﬁt Discharge [Hour h(z;lgg:t Discharge
March 29 8 |13.00 9,140 2 110.20 4,930 8 }10.95 5,840
4 | 4.04 N |13.06 9,260 4 [11.60 6,770 | 12 |10.67 5,470
8 | 4.54 4 113,20 9,540( 8 |11.89 7,220 April 8
N 6.80 8 (13.89 10,500 { 12 {13.60 10,300 4 (10,47 5,230
4 8.05 12 [13.90 11,000 April 5 8 j10.22 4,950
8 | 8.50 April 2 4 [12.74 8,670 | N | 9.99 4,700
12 | 9.00 3,750 | 4 |14.00 11,200{ 8 |11.71 6,940 4 | 9.70 4,410
March 30 8 |13.88 10,900} N |11.34 6,380} 8 | 9.41 4,120
4| 9.46 4,170 | N |13.,74 10,600 | 4 j11.10 6,040{12 } 92.10 3,840
8 |10,00 4,710 4 |13.80 10,300 | 8 |10.88 5,740 April 9
N }{10.81 5,400 8 |13.47 10,100} 12 j10.66 5,460 4 8,80 3,570
4 [11.70 6,920 | 12 j13.35 9,840 April & 8 | 8.48 3,300
8 [13.08 9,300 April 3 4 [10.80 5,390 N 8.16 3,050
12 |13.71 10,600 | 4 [13.23 9,600 [ 8 }10.61 5,400 4 | 7.85 2,800
March 31 8 113,11 9,360 | N {10.67 5,470} 8 | 7.51 2,530
4 {13.95 11,100 N |13.00 9,140 4 110.79 5,630 | 12 7.13 2,260
8 [13.86 10,900 4 112.80 8,780 8 [10.96 5,850 April 10
N ]13.66 10,500 | 8 (12,43 8,110 | 12 [11.41 6,480 4 | 6.69 1,950
4 [13.45 10,000 (12 |11.95 7,320 April 7 8 | 6.29 1,670
8 |13.27 9,680 April 4 4 |11.92 7,270} N | 6.12 1,550
12 113.12 92,380 4 111.30 6,320 8 {12.10 7,560 4 6.07 1,520
April 1 8 110.66 5,460 | N |11.90 7,240 | 8 | 6.02 1,480
4 |13.00 9,140 N {10.21 4,940 4 [11.44 6,530 |12 6.00 1,470
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Bad River near Fort Pierre, S, Dak.
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Location.—Lat '44019'40", long 100°23'00", in NWj sec. 10, T. 4 N., R. 31 E., on right bank on
downstream side of pier of highway bridge, 2} miles south of Fort Pierre, 4-3/4 miles down-
stream from Willow Creek, and 5 miles upstream from mouth. Datum of gage is 1,427.83 ft
above mean sea level, datum of 1929,
Drainage area.—3,107 5q mi.
Gage-height record —Water-stage recorder graph except for periods Mar. 30, Apr. 4-13, Apr. 15
to May 31, for which graph was drawn based on once- or twice-daily wire-weight gage readings
and fragmentary recorder record.
Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by

ice Mar. 1 to Apr. 2.

Shifting-control method

used Apr. 10-22,

Maxima.—~March-May 1952: Discharge, 28,100 cfs 9 a, m. Apr. 7 (gage height, 27.03 ft, from
graph based on gage readings); gage height, 27,24 ft 11:30 a.m. Apr. 1 (backwater from ice).
1928-32, 1934 to February 1952: Discharge, 34, 200 cfs May 1, 1942 (gage height, 27.8 ft,

from floodmark) .

Stage known, 30.89 ft, from floodmark, in April 1927 (discharge, 50, 000 cfs, from rating
curve extended above 33, 000 cfs).

Mean discharge, in cubic feet per second, 1952

Day{ March | April May {iDay| March | April May |iDay| March April May
1 80{ 15,000 134f 11 35| 5,940 53l 21 100| 1,030 57
2 60| 17,000 119 12 40 4,490 53| 22 130 736 61
3 70| 22,300 114§ 13 35 3,120 494 23 120 502 104
4 60| 21,400 108} 14 35 2,780 481 24 70 366 180
5 50| 21,000 98|l 15 35 2,600 46§ 25 90 310 510
6 45| 22,500 88j 16 30 2,550 451 26 100 267 590
1 35] 26,800 758 17 30 2,170 48] 27 110 235 470
8 25| 22,200 70( 18 30 1,720 46 28 350 204 164
9 30| 12,000 704 19 35 1,370 57| 29 1,000 176 117
10 30 7,040 651 20 40 1,220 541 30 5,000 151 101
31 | 10,000 84
Monthly mean discharge, in cubic feet per second.................. 577 7,306 125
Runoff, in acre-feet 35,500 |434,700 7,700
Runoff, ininches.......... 0.21 2.62 0,05
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(z?ghet Discharge [Hour hgfgﬁ Discharge |Hour| }f; ?gﬁt Discharge |Hour hGeiang:t Discharge
March 28 9 | 24.56 April 5 N {16.08 6,970
6 6.13 12 | 25.22 6 |24.97 20,600 6 115.81 6,710
N 6,50 April 1 10 | 25.50 22,200 12 [15.51 6,420
3 6.64 4 126.27 N | 25.60 22,500 April 11
6 7.62 6 | 26.58 6 |25.11 21,000 6 |15.24 6,190
9 8.23 9 127.03 §:30| 24.80 20,100 N |14.95 5,940
12 8.42 N 127.07 12 | 24.87 20,300 6 |14,66 5,680
March 29 4 123.44 April 8 12 | 14.41 5,470
6 9.97 6 |23.28 225,15 21,200 April 12
11 [10.77 10 123.46 4:30| 24.70 19,800 6 114.20 5,280
N 110.67 12 (23.22 6 125.12 21,100 N }13.08 4,300
2 (12,28 April 2 8 |25.61 22,500 3 112.70 4,010
3 112.48 3:30} 22.18 10 | 25.68 22,700 6 112.53 3,880
6 112.54 4 122,41 N |25.72 22,9001] 12 }12.20 3,630
9 {12.76 6 [21.97 3 125.84 23,400 April 13
12 [13.48 7 121.78 6 ]25.66 22,700 6 111.83 3,360
March 30 10 [24.32 7 125.66 22,700 N 111.27 3,000
6 [17.35 N {24.88 12 | 26.46 25,800 3 110.99 2,820
N [20.60 2:30(25.07 April 7 6 (11.01 2,830
4 |21,07 4:30} 25,01 6 {26.95 27,800 ) 12 [11.34 3,040
4:30{22.74 6 {25.18 9 127.03 28,100 April 14
6 123.88 12 |25.11 21,000 N [27.00 28,000 3 111.3¢9 3,070
6:30|24.00 April 3 6 |26.28 25,100 6 |111.38 3,060
8 120,31 3 |25.20 21,300 8 |26.27 25,100 N |10.76 2,700
8:30(21.40 6 125,37 21,800{ 12 [26.89 27,600 4 110.37 2,490
9 120.33 9 |25.80 23,200 April 8 6 110.39 2,500
10 [21.65 N |25.86 23,400 2 128.92 27,700 { 12 |10.79 2,710
11 j21.89 6 |25.46 22,100 6 | 26.69 26,800 April 15
12 J21.97 8 25,43 22,000 N | 25.31 21,600 6 [10.96 2,810
March 31 12 125.73 22,900 6 124,15 18,400 N {lo0.22 2,410
3 |21.85 April 4 12 | 23.00 15,900 3 110.17 2,380
6 |21.94 3 |25.80 23,200 April 9 6 110.33 2,470
8 2z2.32 6 125.70 22,800 6 121,97 14,000 ] 12 {10.85 2,750
9 123,29 N |25.12 21,100 N {20.70 12,000 April 16
N |22.28 3 125,06 20,900 6 119.09 10,000 6 110.99 2,820
2 |22.50 6 125.09 21,000{ 12 |17.35 8,210 N }10.51 2,570
5:45|24.48 8 | 24.65 19,600 April 10 6 9.98 2,290
6 |23.68 10 |24.55 19,400 3 116,70 7,570 8 9.95 2,280
7 22,76 12 24,78 20,0001 6 116.36 7,240 | 12 {10.02 2,310
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Bad River near Fort Pierre, S. Dak. ~Continued

Gage heignt, in feet, and discharge, in cubic feet per second, at indicated time, 1952--Con.

Hour hGe:ijgin] Discharge {Hour| hS;i‘etl Discharge {Hour lfi ?g;tjr Discharge |Hour h%iagglftj Discharge
April 17 6| 8.54 1,590 N | 7.81 1,240 April 22

6 [10.13 2,370 12 | 8.40 1,520 61 7.68 1,180 6 | 6.75 788

8 110.13 2,370 April 19 iz 7.56 1,130 N §.60 733

N 9.73 2,160 6 8.24 1,440 April 21 6 | 6.45 678

6 9.39 2,000 N 8.08 1,360 8 7.44 1,080} 12 6.29 622
i2 9.26 1,940| 6 7.93 1,300 N | 7.37 1,040 April 23

April 18 12 | 7.88 1,260 6 7.25 995 6 | 6.09 550

] 9.09 1,860 April 20 12} 6.95 868 | N | 5.92 491

N | 8.80 1,710} 6 7.83 1,250 6 | 5.80 450

iz | 5.69 415

Supplemental record.- Mar. 31, 11:30 a.m., 21.91 ft; Apr. 1, 11:30 a.m., 27.24 ft;
Apr. 3, 11:30 a.m., 25.89 ft, 23,600 cfs.

Medicine Creek Basin
Medicine Creek near Blunt, S. Dak.

Location —Lat 44°33'45", long 99°54'40", in NWi sec. 31, T. 113 N., R. 75 W., on left bank at
downstream side of highway bridge, 3 miles upstream from Scuth Fork Medicine Creek, and 5
miles northeast of Blunt.

Gage-height record.~Water-stage recorder graph except Mar. 1-31 when stream was not flowing
and channel was full of snow, Apr. 1-4 when there was no gage-height record, and Apr. 5, 8,
10-13 when a graph was drawn based on floodmarks and once-daily wire-weight gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Shifting-
control method used May 23-31. Discharge for Apr. 1-4 estimated on basis of weather records
and engineer's notes of conditions at U. S. Highway 14, 5 miles downstream.

Maxima.—March-May 1952: Discharge, 1,830 cfs about noon Apr. 5 (gage height, 12.34 ft, from
floodmark) .

1950 to February 1952: Daily discharge, 1, 300 cfs Mar, 30, 1950; gage height, 13.2 ft,
from floodmark, between Mar, 26 and 29, 1950 (backwater from ice).

Mean discharge, in cubic feet per second, 1952

Day| March | April May fiDay| March | April May bay March April May
1 1 2.34 11 356 1.1¢21 9.0 0.4
2 5 2,09 12 194 1.0} 22 8.0 .3
3 200 1,71 13 91 1.0 23 7.0 .3
4 1,500 1.54 14 49 .81 24 7.0 .4
5 1,800 1.2 15 34 T2 6.0 .3
6 1,770 1.10 16 26 7126 5.0 .3
T 1,600 1.1 17 19 LB ) 27 4,0 .2
8 1,260 1.1 18 16 .61 28 4.0 .1
9 835 1.14 19 13 .6} 29 3.4 .1

10 518 1.1 20 11 6 30 2.8 (0]

31 21
Monthly mean discharge, in cubic feet per second...........ovvuuen (o} 345 0.79
Runoff, in acre-feet . 0] 20,540 48

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

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(:iag_g}i Discharge {Hour] hgiag%:ﬂ Discharge |Hour} !?e?éfele Discharge [Hour hziagg}?tJ Discharge
April 5 April 8 April 11 April 14
N |12.34 1,830 6 |11.80 1,320 N {10.00 357 N 8.51 47
12 j12.32 1,810 N 111.74 1,270 {12 9.69 270 } 12 8.45 41
April 6 12 }11.48 1,070 April 12 April 15
N [12.30 1,790 April 9 N 9.35 1380 N 8.36 33
12 |12.21 1,700 N [11.13 843 {12 9.05 128 | 12 8.28 28
April 7 12 {10.63 584 April 13
N J12.11 1,600 April 10 N 8.81
12 J11.98 1,480 N |10.49 526 | 12 8.62 61
12 [10.25 438
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Missouri River Main Stem

Missouri River at Chamberlain, S. Dak.

Location.—Lat 43°29', long 99°20', in NE{- sec. 16, T. 104 N., R. 71 W., near left bank on down-
stream side of pier of bridge on U. S. Highway 16 at Chamberlain, 1, 200 ft downstream from
Chicago, Milwaukee, St. Paul and Pacific R.R. bridge, and at mile 1,012,9. Datum of gage
is 1,320.22 ft above mean sea level, datum of 1929,

Drainage area.—250, 800 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except Mar. 1 to Apr. 1 when graph was drawn
based on once-daily wire-weight gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 5. Shifting-control method used Apr. 6 to May 31.

Maxima.—March-May 1952: Discharge, 440,000 cfs 5:30 to 7 p.m. Apr. 11 (gage height, 25.55 ft).

1928-29, 1945 to February 1952: Discharge, 250,000 cfs Apr. 22, 1950 (gage height, 18,80
ft) .
Maximum stage previously known, 19.3 ft Apr. 7, 1943 (U. S. Weather Bureau reading) .

Remarks.—Flow regulated by Fort Peck Reservoir,

Mean discharge, in cubic feet per second, 1952

Day| March April May {Day| March | April May ﬂDay March April May
1| 18,300 23,000 50,600 11 { 13,100|434,000| 50,000f 21 | 16,500| 78,800 33,300
21 17,300| 53,000| 48,500} 12 | 13,100|413,000| 47,9004 22 | 16,000| 76,100| 31,000
3| 16,300| 88,000| 46,500f 13 | 13,500|339,000| 48,500f 23 | 15,000| 75,200 29,600
4| 15,000/103,000} 45,100y 14 | 13,800|260,000| 52,500 24 | 14,500 72,500| 28,800
5| 13,800f162,000| 44,200} 15| 13,800(180,000( 54,000 25 | 14,000| 75,600 30,100
6 | 13,200(202,000( 42,000f 16 | 13,800|125,000| 49,3004 26 | 14,000{ 79,000| 37,600
7| 12,900(249,000| 41,200f 17 | 15,000|106,000| 43,200§ 27 ] 14,000| 72,500| 38,300
8| 12,700|272,000| 43,700 18 | 16,000| ¢5,300| 39,7004 28 § 15,000| 62,800 36,400
9| 12,900|326,000| 51,900f 19| 17,000{ 87,500 37,600 29 | 18,000| 56,900{ 33,800
10 | 13,100/398,000| 54,5004 20 { 17,000{ 80,500{ 36,400} 30 { 21,000} 53,200{ 31,300
31 | 24,000 36,700
Monthly mean discharge, in cubic feet per second.. veses | 15,280{156,600| 41,750
Runoff, in thousand acre-feet...... e . 939.4| 9,320 2,567
Runoff, in inches..... et ae et iieaeaeteeeeteeeeteaaseeeeaaaraas 0.07 0.70 0.19
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Hour hg?gglft | Discharge |Hour| h(e}iagﬁ Discharge |Hour lf; ai‘g,ﬁt Discharge {Hour] hce;?gg:t Discharge

April 2 N |1l4.88 April 10 April 15
6 7.54 6114.70 622,56 383,000} 6 }16.77 200,000
N} 8.88 12 [ 14.14 157,000} N | 23.32 402,000 N |15.77 179,000
21 9.24 April 6 623,99 413,000} 6 |14.75 158,000
5 8.96 3| 14.17 157,000} 12 | 24.67 425,000| 12 | 14,01 144,000

6 |12.27 6114.71 176,000 April 11 April 16
8113.20 N }15.88 207,000 6] 25.11 432,000 6 113.40 132,000
12 |12.186 6 |16.65 229,000 N | 25,28 435,000 N |12,96 124,000
April 3 1z [17.27 244,000| 6] 25.55 440,000{ 6 |12.52 117,000
4111.09 April 7 12} 25,48 437,000} 12 |12.26 113,000

6 [11.03 6 |17.46 250,000 April 12 April 17
N |11.45 N|17.40 248,000} 6 | 25.34 428,000¢f 612,00 110,000
6 ]111.48 6117.45 249,000) N} 25.00 415,000f N }11.73 106,000
iz |11.70 12 | 17.80 254,000 6 | 24.55 399,000 6 111.49 102,000
April 4 April 8 12 | 23.97 380,000( 12 §11.30 99,600

6 112.00 6 117.90 263,000 Aprilt 13 April 18
8111.73 N |18.25 272,000 6| 23.34 360,000 6 |11.15 97,400
11 {11.90 6 |18.60 282,000| N |22.68 338,000f N |11.01 95,600
N 111.80 12 }18.98 292,000] 6121.88 318,000 6 |10.81 92,800
4111.73 April 9 1zf21.11 300,000| 12 | 10.87 90,900

6 111.99 6 |19.51 307,000 April 14 April 19
12 j12.29 N | 20.14 324,000 6] 20.20 278,000 6 |10.59 89,3900
April 5 6 120.91 344,000 N |19.42 260,000f N |10.40 87,400
6 .13 1z | 21.76 364,000{ 6| 18.60 241,000f 6 |10.28 85,500
12| 17.77 222,000f 12 {10,186 83,500
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White River Bagin

White River at Crawford, Nebr.

Location.—Lat 42°41'20", long 103°24'55", in W sec. 3, T. 31 N., R. 52 W., on right bank 15 ft

downstream from city park at Crawford.
Drainage area.—313 sq mi.
Gage-height record.—~Water-stage recorder graph.

Discharge record —Stage-discharge relation defined by current-meter measuremex_\ts. Shifting-'
control method used throughout the period except Mar. 5, 22, 23, when stage-discharge relation

was affected by ice.

Maxima,~March-May 1952; Discharge, 81 cfs 10:30 a. m. Mar. 30 (gage height, 1.66 ft); gage

height, 1.67 ft 9:45 a.m. Mar. 5, backwater from ice.

1931-43, 1947 to February 1952: Gage height, 6.88 ft Mar, 15, 1948 (discharge not

determined) .

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day] March | April May [Day| March | April May
1 20 29 21 11 27 25 25 21 25 24 26
2 14 29 21 12 24 26 23 22 25 22 29
3 18 29 20 13 25 26 22| 23 27 22 25
4 23 29 20f 14 29 25 22 24 29 22 22
5 27 26 20| 15 29 25 22 25 28 20 22
6 29 26 19} 16 29 25 25 26 27 21 22
7 28 26 204 17 32 25 25| 27 27 21 20
8 29 26 264 18 29 24 25 28 29 21 18
9 33 25 34819 28 24 22| 29 61 20 18
10 27 25 304 20 26 24 22 30 58 22 19
31 36 19
Monthly mean discharge, in cubic feet per second 28.0 24.5 22.7
Runoff, in acre-feet ............. Cecesattaieraeann 1,780 1,460 1,400
Runoff, ininches..... ... iiiuiiuuiiunininnnananns 0.11 0,09 0.08

White River below Cottonwood Creek, near Whitney, Nebr.

Location.—Lat 42°48'35", long 103°10'05", in NEINE} sec. 26, T. 33 N., R, 50 W., on left bank
half a mile downstream from Cottonwood Creek and 4} miles northeast of Whitney.

Drainage area.~676 sq mi.
Gage-height record.—~Water-stage recorder graph.

Discharge record,—Stage-discharge relation defined by current-meter measurements; affected by

ice Mar. 1-29. Shifting-control method used Mar. 30 to May 31.

Maxima.~~March-May 1952: Discharge, 268 cfs 1 a.m. May 10 (gage height, 7.61 ft), but may
have been exceeded on Mar. 20 during period of backwater from ice jam; gage height, 12.85 ft

5-6 a. m, Mar. 20 (ice jam).

1948 to February 1952: Discharge, 1, 330 cfs Sept. 4, 1951 (gage height, 16,21 ft).

Mean discharge, in cubic feet per second, 1952

Day| March | April May |[Day| March | April May [[Day| March April May
1 52 81 28jf 11 90 34 50 21 110 22 16
2 47 47 204 12 65 34 20} 22 40 19 129
3 46 40 17§ 13 40 32 15| 23 40 20 130
4 36 42 i6f 14 45 32 15| 24 50 19 79
5 37 40 15| 15 50 31 15§ 25 65 18 32
6 50 34 14§ 16 75 32 21} 26 60 17 27
7 55 32 11y 17 110 32 20 27 80 23 27
8 55 29 13] 18 100 32 18§ 28 120 30 17
9 80 32 93| 19 150 28 234 29 130 30 15
10 70 35 196§ 20 250 27 17§ 30 139 30 13
31 114 14
Monthly mean discharge, in cubic feet per second. . 78.4 31.8 36.6
Runoff, in acre-feet . 4,820 1,830 2,250
Runoff, In INCheS .. .vututie ittt iiattinie e snueacnasansasas 0.13 0.05 0.06
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‘White River near Oglala, S. Dak.

Location.—Lat 43°15'10", long 102°49'30", in SWiNEL sec, 24, T. 38 N., R. 47 W., on right bank
at downstream side of bridge on U. S. Highway 18, 3 miles downstream from Blacktail Creek,
and 7 miles northwest of Oglala. Datum of gage is 2, 853, 54 ft above mean sea level, datum of
1929.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-28.

Maxima.~March-May 1952: Discharge, 513 cfs 11:30-12 p.m. Mar. 31 {gage height, 10.42 ft);
gage height, 11,70 ft 9 p.m. Mar. 13 (backwater from ice).

1943 to February 1952: Discharge, 5,200 cfs June 21, 1947 {gage height, 23,50 ft), from
rating curve extended above 2, 800 cfs by velocity-area studies.

Remarks ~—Some diversion above station for irrigation.

Mean discharge, in cubic feet per second, 1952
Day{ March April May [iDay| March | April May IDay March April May
1 50 478 55§ 11 90 59 84l 21 is8 66 51
2 50 310 53f 12 128 64 216 || 22 240 62 180
3 50 220 554 13 173 70 118 23 300 56 360
4 50 157 53| 14 200 70 61] 24 400 50 312
5 50 123 44] 15 185 70 491 25 355 46 299
6 51 108 410 16 155 €8 47 4§ 26 320 46 183
K 52 87 399 17 137 68 43 27 293 45 102
8 53 76 554 18 133 66 411 28 267 45 73
9 58 68 149} 19 137 66 49 29 241 42 69
10 68 66 66 20 158 67 48 { 30 247 45 64
31 406 S0
Monthly mean discharge, in cubic feet per second.................. 171 95.5 101
Runoff, in acre-feet ............. e e .. | 10,500| 5,680| 6,190
Runoff, ininches . ... .uiuiiiinniuiie e iiiiainnesnaacasnssas - - -
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hi’?gg}fiDischarge Hour| hSiaégkx?c Discharge [Hour li aigzt Discharge |[Hour hGe?xrg:t Discharge
March 12 6 7.55 9 110.96 March 30
6| 7.06 12 | 7.46 12 111.07 4| 7.02 241
N 7.37 March 18 March 24 6 7.01 241
6 8.22 & 7.10 6 111.19 N 6.77 223
12 8.07 N 6.72 N [11.39 2 6.75 222
March 13 3 6.66 6 |l1.08 6 7.11 248
6 9.77 6 6.77 12 }10.26 1z 8.15 326
N {10.78 12 6.98 March 25 Mareh 31
6 |11.61 March 20 61 9.59 8 | 8.54 356
9 [11.70 4 6.88 N 9.38 N 8.74 372
12 |11.55 6| 6.99 6] 9.13 6 | 9.92 471
March 14 N 7.20 12 8.76 10 [10.37 509
6 |[11.07 2 7.27 March 26 12 |10.42 513
N [10.87 6 7.88 8 8.40 April 1
6 [10.95 12 8.62 9 8.27 6 [10.20 494
1z j10.62 March 21 N 8.50 N |10.22 496
March 15 2 8.68 6 8.22 6 9.91 470
6 110.05 6 | 8.67 iz 7.94 12 | 8.93 387
N 9.65 N 8.57 March 27 April 2
6 9.41 6 8.48 6 7.94 4 8.27 335
12 8.97 8 8.38 N 8.30 6 8,17 327
March 16 12 7.79 6 8.31 N 8.05 318
6 8.49 March 22 12 8.00 6 7.54 279
N | 8.26 6 1 7.36 March 28 12 | 7.23 256
6 8.15 8 7.35 6 7.80 April 3
12 8,01 N 7.69 N 7.90 4 7.24 257
Marech 17 6 95.01 3 8.01 6 7.15 250
6 7.68 7 9.08 & 7.91 N 6.63 212
N 7.50 12 8.64 10 7.27 6 6.36 193
6 7.44 March 23 12 7.18 253 | 12 6.32 190
12 | 7.55 61 8.12 March 29 April 4
March 18 10 8.14 6 7.43 271 6 6.11 175
6 7.58 N 8.45 N 7.09 246 N 5.72 146
N | 7.49 6 [10.51 6| 6.58 209 | 6 | 5.73 146
12 | 6.82 226 |12 | 5.53 132

Supplemental record.—Mar. 31, 11:30 p.m., 10.42 ft, 513 cfs.
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White River near Kadoka, S. Dak.

Location —Lat 43°45', long 101°31', in NEANEL sec. 31, T. 3 S., R. 22 E., on left bank 10 ft
downstream from bridge on State Route 73, 5 miles downstream from Cottonwood Creek, 6 miles
south of Kadoka, and 7 miles upstream from Pass Creek.

Drainage area.—5, 000 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except for Mar, 1~11, 13-27, for which graph
was drawn based on once- or twice-daily wire-weight gage readings. No gage-height record
Mar. 12,

Discharge record.~—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-28. Shifting-control method used Mar. 29 to Apr, 5, Apr. 10-25, May 16-31.

Maxima.—March-May 1952: Discharge, 13,500 cfs 5 a.m, May 23 (gage height, 11.19 ft); gage
height, 11.35 ft 2:30 p. m. Mar. 29.

1942 to February 1952: Discharge, 21,700 cfs June 7, 1951 (gage height, 13.83 ft), from
rating curve extended above 16, 000 cfs by logarithmic plotting.

Flood of June 4, 1942, reached a stage of 16. 24 ft, from floodmarks (discharge, about 32, 00C
cfs (revised), from rating curve extended above 16,000 cfs). Floods of Mar, 8, 1905, and
spring of 1927 were 1 or 2 ft higher than flood of June 4, 1942, from information by local resi-

dents.
Mean discharge, in cubic feet per second, 1952
Day{ March | April May {|Day] March | April May [[Day| March April May !
1 150| 2,320 930 11 450 302 510§l 21 2,000 163 393
2 150 1,710 954 12 700 261 332§ 22 1,600 154 7,310
3 150 | 1,440 93| 13 1,250 231 244 23 1,400 139§ 8,670
4 150 1,110 88| 14 668 212 159 ff 24 700 131 2,150
5 150 862 88f 15 450 197 324 ) 25 450 126 1,200
6 150 745 88§ 16 325 190 987 || 26 360 119 806
7 150 682 8l 17 350 204 936 | 27 951 114 577
8 180 809 931 18 600 227 446 1 28 3,500 103 535
9 180 441 329 19 1,000 235 863 || 29 7,340 93 430
10 300 345 453 20 1,500 193 960 |t 30 5,870 90 360
31 3,500 420
Monthly mean discharge, in cubic feet per second 1,182 458 971
Runoff, in acre-feet ............. viecerateersstravenny . ... {72,700} 27,270 | 59,730
Runoff, ininches .. ..uiuiiiiii it iiiieniineeiisaneneieaeasas 0.27 0.10 0.22
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h%?g;' Discharge [Hour hg&i‘leischarge Hour ]iai‘gﬁJ Discharge [Hour hc::gg;t Discharge
March 27 April 2 N | 3.64 165 | N | 4.13 375
6 6.75 6 5.71 1,920 3 3.87 175 6 4.08 350
N 6.88 N 5.46 1,640 6 4.51 571 111 4,07 346
6 | 6.85 6 | 5.33 1,510 10 | 4.87 812 |12 | 4.51 583

12 | 7.12 12 § 5.34 1,520 )12 | 4.89 828 May 22
March 28 April 3 May 16 2 6.76 2,680
6 | 7.40 6 | 5.41 1,580 | 6 | 4.79 7531 4| 7.15 3,260
7] 9.12 N ] 5.28 1,450} 11 4.90 835 6 | 7.15 3,260
8 111.05 6] 5.18 1,330 | N | 5.10 990 | 7 | 7.25 3,420
9 8.72 12 5.07 1,240 6 5.35 1,210 | 11 8.77 6,640
N | 7.22 April 4 12 | 5.29 1,160 N | 8.80 6,710
2| 7.17 6 | 5.04 1,200 May 17 1| 8.59 6,180
6 7.74 N 4.94 1,100 6 5.28 1,160 4 |10.10 10,200
1z | 9.22 7,190 | 6 | 4.87 1,040 N [ 5.05 966 { 6 [10.88 12,500
March 29 12 | 4.79 969 | 6 | 4.75 739 112 |10.97 12,800

6 | 9.22 7,030 May 9 12 | 4.52 595 May 23
11 | 8.22 5,010 | 1 | 3.41 98 May 18 2 (11.18 13,500
N 8.52 5,500 3 4.22 410 6 4.37 505 5 {11.19 13,500
5 | 9.50 7,230 | 6 | 3.94 278 | N | 4.20 4201 6 [11.09 13,200
6 | 9.28 6,820 | N [ 4.05 328} 6 4.06 350 |11 [ 9.85 9,490
12 9.67 7,650 4 4,02 314 9 4,02 332 N 9.50 8,520
March 30 6 4.08 341 | 11 4,21 425 6 7.88 4,530
3 9.64 7,610 9 4.27 435 | 12 4.62 670 | 12 7.10 3,150

6 | 9.27 6,910 {12 | 4.31 456 May 19 May 24
N | 8.42 5,390 May 10 41 5.05 998 | 6 | 6.64 2,490
6 | 8.06 4,820 6 | 4.34 472 5 | 5.08 1,020 | N | 6.28 2,080
12 | 7.97 4,720 | N | 4.22 410 | 6 | 5.05 998 | 6 | 5.94 1,720
March 31 2 [ 4.13 365 N[ 4.74 760 {12 | 5.69 1,470

6 7.46 3,960 4 4.13 365 6 4.67 711 May 25
N | 6.98 3,310 | 6 4.22 410 | 8 | 4.72 746 | 6 | 5.60 1,390
6 | 6.70 2,970 | 12 | 4.83 644 | 12 | 5.47 1,360 [ N [ 5.35 1,160
12 | 6.55 2,830 May 11 May 20 6 | 5.20 1,040
April 1 6 4.56 601 6 5.36 1,250 )12 5.14 990

6 6.32 2,580 N 4.40 505 N 5.02 958 May 26
N | 5.97 2,210 | 6 4.24 420 | 6 | 4.67 697 | 6 | 5.05 926
6 5.82 2,050 | 12 4.16 380 | 12 4.38 511 N 4.89 805
12 | 5.79 2,010 May 15 May 21 6 4.73 690
6 6 140 | 6 | 4.18 400 [ 12 | 4.81 613

Supplemental records.-— Mar. 29, 1:30 a.m., 9.52 ft, 7,710 cfs; 3:30 a.m., 9.52 f¢t,
7,670 cfs; 2:30 p.m., 11.35 ft, 11,800 cfs; May 16, 1:30 p.m., 5.30 ft, 1,160 cfs.
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South Fork White River below White River, S. Dak,

Location—Lat 43°36'00", long 100°43'50", in NEISE} sec. 23, T. 42 N., R. 29 W., on right bank
1 mile upstream from small tributary, 2 miles downstream from Pine Creek, and 2} miles north-
east of White River.

Gage-height record —Water-stage recorder graph except for Mar. 3, 4, Apr. 18 to May 7, May 24,
for which graph was drawn based on once-daily staff-gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar, 1-29. Shifting-control method used Apr. 25 to May 31.

Maxima.—~March-May 1952: Discharge, 5,850 cfs 8 p.m. Mar. 29 (gage height, 6.15 ft); gage
height, 10,90 ft 3:30 p. m. Mar. 28 (ice jam).

1949 to February 1952: Daily discharge, 2, 500 cfs Mar. 24, 1950 (gage height, 8.93 ft, from
floodmark, affected by ice).

Remarks.~Diurnal fluctuations caused by small powerplant reservoir 3 miles upstream. Several
small diversions for irrigation and some storage in several small lakes above station.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [IDay| March | April May |IDay| March April May
1 140 1,470 306( 11 200 371 134 21 450 274 342
2 130f 1,200 274 12 190 364 1254 22 410 342 386
3 1201 1,020 248 13 180 300 129 23 400 320 622
4 110 763 208} 14 180 274 152§ 24 410 231 306
5 110 785 186§ 15 180 280 201§ 25 480 342 274
6 110 862 1974 16 220 313 2171 26 630 287 318
ki 120 1,140 125§ 17 350 335 1941 27 880 335 313
8 140 1,090 1l62] 18 480 418 214§ 28 1,660 342 261
9 160 512 3004 19 530 306 225§ 29 5,220 300 274
10 180 378 199} 20 500 208 268§ 30 4,060 300 242
31 1,990 236
Monthly mean discharge, in cubic feet per second 675 515 246
Runoff, in acre-feet .........co..iiviiiiiia.,. 41,490 30,670] 15,150

Runoff, in inches...... e ieaiiias Ceeiseeieneaiaans - - -

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

iHour h(e;?gg:t Discharge |Hour| h(e}igit Discharge |Hour hGe?g;t Discharge [Hour helghtjflscharge
March 27 N| 9.14 10 | 6.03 5,680 N | 3.05 1,940
2 3.82 2 110.24 12 ) 5.79 5,350 21 2.95 1,820
4] 3.92 4] 5.87 March 30 41 2.86 1,720
6 4.00 6] 5.10 2| 8.57 5,050 6 2,82 1,670
8 4.05 7| 5.07 4] 5.56 5,030 8| 2.85 1,710
10 | 4.13 8 | 5.47 6 5.51 4,960 10 | 2.85 1,710
N | 4.17 10| 7.20 8| 5.34 4,740 | 12 2.82 1,670
2 4,28 12 7.13 10 5.10 4,420 April 1
41 4.68 March 29 N | 4.82 4,050 21 2,75 1,600
6 4.66 2] 6.91 2] 4.54 3,700 4 | 2.70 1,540
8 4.89 4 6,86 4 4,33 3,440 6 2.83 1,690
10 | 5.28 6| 7.13 6 4.16 3,230§ 8| 2.78 1,630
12 | 5.56 8| 6.73 8| 4.06 3,100 10 | 2.66 1,500
March 28 9| 6.49 10 | 3,93 2,950 | N | 2.57 1,400
21 5.93 10 | 6.48 12} 3.71 2,680] 2 2.47 1,280
41 6.39 N | 6.37 March 31 4| 2.45 1,260
6 | 6.90 2 6.21 2] 3.50 2,440 | 6 2.51 1,330
8| 7.16 4] 6.09 4] 3.43 2,360 | 8 2.58 1,410
9| 7.20 6| 6.23 6| 3,31 2,230 10 | 2.59 1,420
10 | 7.07 8| 6.15 5,850 8 | 3.22 2,120} 12 2.54 1,360
10| 3.15 2,040

Supplemental record.- Mar. 27, 5:10 p,m,, 4.83 ft; Mar. 28, 10:30 a.m., 7.04 ft,
11:30 a.m., 9.22 ft, 2:30 p.m., 10.02 £t, 3:30 p.m., 10.90 ft, 4:30 p.m., 4.71 ft,
10:30 p.m,, 7.52 ft; Mar. 29, 4:30 a.m., 6.70 ft, 6:30 a.m., 7.66 ft; Apr. 1,
5:20 a.m., 2.86 ft, 1,720 cfs.



212 FLOODS OF 1952 IN MISSOURI RIVER BASIN

White River near Qacoma, S. Dak.

Location.—Lat 43%44'25", long 99°32'40", in SWiNW} sec. 11, T. 103 N., R. ?3 W., on left bank
at downstream side of highway bridge, 8 miles southwest of Oacoma, and 15 miles upstream
from mouth.

Drainage area,—10, 200 sq mi, approximately.

Gage-height record.—~Water-stage recorder graph except for Mar. 1-28, Apr. 10-15, for which graph
was drawn based on once-daily wire-weight gage readings.

Discharge record.~—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-29. Shifting-control method used May 10-26.

Maxima.—March-May 1952: Discharge, 51, 900 cfs 8 p. m. Mar. 30 (gage height, 15.40 ft).

1928 to February 1952: Discharge, 35,300 cfs May 8, 1942; gage height, 17.6 ft (at former
site and datum, 1l miles downstream) Mar. 31, 1950, from floodmark (ice jam).

Remarks.—Some diversions above station. Records before Oct. 1, 1951, were for site 11 miles

downstream.
Mean discharge, in cubic feet per second, 1952
Day| March | April May |Day| March | April May |[Day| March April May
1 720| 26,200 5708 11 860| 3,480 527] 21 3,000| 1,420 1,370
2 720{ 18,300 553§ 12 830 2,800 e22f 22 1,100 1,290 1,300
3 7201 13,800 510§ 13 900| 2,510 816|f 23 1,050 1,210 1,560
4 730 10,500 4708 14 900| 2,180 905 24 1,040| 1,080 10,200
5 740 8,500 4384 15 910| 1,890 896 25 1,040 968 5,710
6 750| 7,400 418§ 16 1,000 1,830 798| 26 1,050 860| 3,220
7 770| 7,810 380) 17 1,150| 1,830 780 27 3,000 762 2,370
8 790 7,580 380| 18 5,000 1,790 807§ 28 8,500 701 1,650
9 810| 6,180 418 19 5,500{ 1,780 1,090f 29| 18,000 640| 1,320
10 840| 4,340 470[ 20 4,500 1,550 1,890} 30 | 44,000 587 1,090
31 | 43,900 986
Monthly mean discharge, in cubic feet per second... . 4,996 4,726 1,436
Runoff, in acre-feet .. 307,200(281,200| 88,290
ANOff, 1N INCNES .. i vttt in et aenenresaansnnanacnans 0.56 0.52 0.16

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(';'fg;t Discharge {Hour| hgiagﬁ Discharge [Hour) ]'xGeaigleltl Discharge [Hour higgg:t Discharge
March 21 6 [14.95 April 2 April 9
61 8.41 12 112,33 6 | 9.56 20,800 6 | 5.60 6,670
N} 8.41 March 28 N | 8.95 17,800 ] N | 5.48 6,310
6 8.47 6 110,13 4| 8.55 16,200) 6 | 5.29 5,740
12 8.62 N 8,00 6 8.56 16,200 | 12 5.05 5,020
March 22 B:30| 6.74 12 | 8.43 15,700 April 10
6| 8.8 6 | 9.08 April 3 6 | 4.89 4,560
N| 9.11 £:30| 2.78 6 | 8.38 15,500 | N | 4.78 4,280
61 9.38 9 | 8.95 N1 7.93 14,000 6 { 4.70 4,070
12 ] 9.64 1z | 8.92 6| 7.38 12,200 {12 | 4.63 3,900
March 23 March 29 12 | 7.16 11,500 April 11
6| 9.96 3 | 8.97 April 4 6 | 4,54 3,690
N | 10.36 6 | 8.71 6 | 7.07 11,200 | N | 4.44 3,460
6 |10.85 N [10.27 91 7.05 11,2001 6 | 4.35 3,260
12 | 11.46 1:30| 9.85 N 6.92 10,700 | 12 4.27 3,090
March 24 2 |11,17 6 | 6.56 9,580 April 12
6 | 12,58 4 110,42 12 6.39 9,040 6 4,18 2,910
N |13.43 6 110,96 April 5 N | 4.11 2,770
6 | 13,59 12 {12.13 34,400 6 | 6.23 8,560 6 [ 4.05 2,660
12 j13.61 March 30 N | 6.26 8,650 |12 | 4.03 2,620
March 25 2 112.24 35,000 6 | 6.15 8,320 April 13
6 113.59 6 112,90 38,600 12 | 6.00 7,870 6 | 4.00 2,570
N |13.55 N |13.97 44,200 April 6 N | 3,98 2,530
613,41 6 |15.12 50,400 | 6 | 5.82 7,330 6 | 3.94 2,480
12 [13.22 8 [15.40 51,900} N | 5.80 7,270(12 | 3.89 2,370
March 26 12 [15.11 50,400) 6 | 5.81 7,300 April 14
6 |12.86 March 31 12 | 5.90 7,570 | 6 | 3.84 2,280
10 | 12.54 14:30|14.68 48,000 April 7 N | 3.78 2,180
N |12.78 6 |14.38 46,500| 6 | 5.93 7,660 6 | 3.71 2,070
413,14 N |13.79 43,300 N | 5.96 7,750 [ 12 | 3.65 1,970
6 | 13.00 6 113,44 41,400 | 6 | 6.04 7,990 April 15
12 {12.81 12 |12.71 37,600 | 12 | 6.07 8,080 | 6 | 3.62 1,920
March 27 April 1 April 8 N | 3.58 1,860
6 |12.64 6 [10.95 28,200 | 6 | 6.09 8,140 | 6 | 3.58 1,860
10 | 12.56 N [10.26 24,500 N | 5.90 7,570 { 12 | 3,59 1,880
N |13.35 6| 9.88 22,500 6 ] 5.74 7,090
5 |15.35% 12 9.75 21,800 12 5.70 6,970
Supplemental record.— Mar. 29, 11:30 a.m., 10.84 ft.
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Missouri River Main Stem

Missouri River below Fort Randall Dam, S. Dak.

Location.—Lat 42°58'55", long 98°29'35", in SWINE} sec. 28, T. 35 N., R. 10 W., 6th principal
meridian, on right bank 6 miles downstream from Randall Creek, 7 miles downstream from Fort
Randall Dam, 12 miles south of Lake Andes, and at mile 815. Datum of gage is 1, 230.00 ft
above mean sea level, datum of 1929 (Corps of Engineers' bench mark).

Drainage area.—263, 500 sq mi, approximately.

Gage-height record —Water-stage recorder graph except Apr. 11-13, 15, 16 when graph was drawn
based on hourly staff-gage readings at dam site, May 5, 7-31 when once-daily staff-gage read-
ings at dam site were used, and May 4, 6 when there was no gage-height record.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar, 1-30. Shifting-control method used Apr. 8 to May 3, May 10-31. Discharge interpo-
lated May 4, 6.

Maxima.—March-May 1952: Discharge, 447,000 cfs noon to 4 p. m. Apr. 12; gage height, 20.82 ft
4 p.m. Apr. 12,

1947 to February 1952: Discharge, 249,000 cfs Apr. 23, 1950 (gage height, 15.83 ft), based
on records for site near Geddes, 23 miles above gage.
Flood of April 1943 reached a stage of about 16.5 ft. Maximum stage known, in April 1881,
was about 5 ft higher than that of April 1943,
Remarks —Flow regulated by Fort Peck Reservoir,

Mean discharge, in cubic feet per second, 1952

Day| March | April May [|Day| March | April May JDay| March | Aprii | May
1] 20,000} 47,800| 57,0004 11 | 14,300}421,000} 53,500} 21 | 23,000 82,400} 37,100
2| 20,000| 44,000} 54,200} 12 | 14,500(444,000| 49,900 22 | 22,300 79,700} 34,700
31 19,000| 94,800| 51,900 13 | 14,800[402,000| 47,200 23 { 21,000 76,200} 34,000
4| 18,0001108,000| 49,5004 14 | 14,800{319,000| 46,300(l 24 | 18,700 76,700} 32,400
5| 17,000|133,000| 47,200 15| 14,800}246,000} 49,000 25| 17,800| 74,400| 40,400
6 | 16,000|177,000| 46,800} 16 | 15,200}/166,000{ 52,600( 26 | 18,900 78,000 36,300
7| 15,500]229,000 46,300} 17 | 16,500|121,000( 49,9004 27 | 20,300] 77,200{ 37,100
8| 13,600(280,000] 45,400} 18 | 19,100(101,000| 47,200( 28 | 22,100]| 72,000| 37,900
9 | 13,000]317,000| 48,100f 19 | 20,400| 91,000| 39,600 29 | 24,200} 64,100 35,500
10 | 13,600]368,000| 52,600§ 20 | 23,000{ 83,000| 37,900 30 | 43,500 58,200{ 32,400
31 | 50,900 30,900
Monthly mean discharge, in cubic feet per second....... . cev.. | 19,860 (164,400| 43,900
Runoff, in thousand acre-feet.......... . 1,221 9,783 2,899
Runoff, in inches......... e e i, sesssans 0.09 0,70 0.19

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Gagel i Gagel . Gage : Gage -
Hour height Discharge |Hour| height Discharge |Hour| height Discharge [Hour| height Discharge

7.57 50,000

7.39 48,000

7.18 45,800

6.88 42,600
April 2

6.82 41,900

7.03 44,100

April 7
13.98 216,000
14.43 230,000
14.80 242,000
l4.92 265,000

20.78 447,000
20.82 447,000
20.80 446,000
20.66 436,000
April 13
20.58 430,000
20.48 424,000

11.10 114,000
10.74 108,000
April 18
10.51 103,000
10.31 100,000
10.21 98,300
10.03 95,000

-

- =
ZO NOZO NAZO NOZO
~
-

2]

=
-

April 8
15.10 272,000

March 29 6 7.06 44,500 | N |15.24 278,000 6 |20.38 416,000
[ 7.13 12 7.39 48,000 6 |15.51 289,000 | N |20,15 399,000
9:30| 7.26 April 3 12 |15,71 296,000 6 120.05 392,000
10 | 7.50 6 $.00 70,200 April S 12 |1s.71 367,000
11 7.47 8 |10,45 108,000 6 [15.92 304,000 April 14
N} 7.28 N {10.59 112,000 | N j16.22 316,000 6 ]19,36 344,000
5 | 5.81 6 110.40 107,000} 6 |16.58 329,000 | N }18.88 314,000
6 | 5.95 12 110.45 108,000} 12 116.90 341,000 6 |18.47 296,000
12 | 5,74 April 4 April 10 12 |17.94 277,000
March 30 6 110.44 108,000 6 117.28 353,000 April 15
1:30| 5.69 N 110,41 107,000 | N |17.71 367,000 6 |17.46 263,000
2:30( 7.71 6 10,51 110,000 6 }18.25 383,000 | N |16.98 249,000
3:30| 7.41 12 |10.56 111,000 | 12 [18.70 397,000 | 3 }16.67 240,000
8.32 April 5 April 11 6 |16.21 226,000
9.32 6 |10.60 112,000 6 |19.30 412,000 | 12 {15.59 209,000
7.95 N |11.10 127,0001 N |18.74 423,000 April 16
1 7.51 49,300 6 ]11.99 154,000 6 120.13 431,000} 6 {14.65 185,000
March 31 12 f12.32 165,000 | 11 |20.51 440,000 § N 13,72 164,000
7.51 49,300 April 6 12 }20.55 441,000 6 112.85 145,000
7.68 51,200] 6 }12.69 176,000 April 12 12 j12.23 134,000
7.80 52,600 | N |12.66 175,000 | 5 {20.55 441,000 April 17
51,800 6 {12.80 179,000 6 | 20.59 442,000 6 (11,78 127,000
April 1 12 {13.25 194,000 9 {20.75 446,000 | N l11.39 121,000
N 6
6 4 2
N 6
6 2 6
2 N
2 6
6 4 2

=
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Ponca Creek Basin
Ponca Creek at Anoka, Nebr.

Location,.—Lat 42°56'25", long 98°50'30", in NE} sec. 9, T. 3¢ N., R. 13 W., at bridge on U, S.
Highway 281, half a mile southwest of Anoka and half a mile upstream from Dry Creek.

Drainage area,— 410 sq mi, approximately.

Gage-height record—Wire-weight gage read twice daily plus water-stage recorder graph for stages
above gage height 3.5 ft except period Mar. 1-29 when recorder did not function below a gage
height of about 6 ft due to ice conditions.

Discharge record.—Stage-discharge relation defined by current-meter measurements, Backwater
from ice Mar. 2-7. Shifting-control method used Mar. 8-30, Apr. 10 to May 8.

Maxima.~March-May 1952: Discharge, 2,940 cfs 8:30 p.m. Mar. 31 (gage height, 9.23 ft).

1948 to February 1952: Discharge, 6,770 cfs Apr. 2, 1950 (gage height, 15.0 ft, from graph
based on gage readings) .

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day| March | April May nDay March April May
1 228 2,180 700 11 240 218 120§ 21 380 135 87
2 141 1,440 78§ 12 187 191 102 22 187 170 93
3 142 1,080 974 13 141 193 100 {| 23 159 141 124
4 125 831 82| 14 148 170 814 24 134 118 136
5 115 719 68| 15 183 151 77Q 25 125 108 97
6 114 542 65 16 123 141 101§ 26 123 101 82
7 95 457 63f 17 299 132 107 § 27 155 86 87
8 81 411 624 18 574 136 95 J 28 219 79 77
9 110 355 127§ 19 380 125 85 |t 29 535 74 67
10 201 285 136 20 448 117 93 || 30 1,800 &8 64
31 2,520 60
Monthly mean discharge, in cubic feet per second................ .. 335 364 89.7
Runoff, in acre-feet ............. . ..} 20,570 21,670} 5,520
Runoff, ininches................. . 0.94 0.99 0.25

Niobrara River Basin
Niobrara River near Spencer, Nebr.

Location.—Lat 42948, long 98939, in N} sec. 30, T. 33 N., R. 11 W., at bridge on U. S. High-
way 281, 600 ft downstream from Spencer powerplant dam and 5 miles southeast of Spencer,
Datum of gage is 1,478.65 ft above mean sea level, datum of 1928,

Drainage area.—10, 400 sq mi, approximately.

Gage-height record.~Water-stage recorder graph except for period Apr. 2 (noon) to Apr. 11
(3 p.m.). Record doubtful Mar. 13-25, 29, 30, owing to faulty communication between gage well
and river.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-24. Discharge for periods of doubtful or no gage-height record estimated on basis of
records for station near Sparks. Shifting-control method used Mar. 25-28, Apr. 23 to May 31.

Maxima.—March-May 1952: Discharge, 10,100 cfs 9:30 a. m. Apr. 1 (gage height, 2,80 ft).

1927-36, 1940 to February 1952: Discharge, 21,500 cfs June 14, 1943.

Mean discharge, in cubic feet per second, 1952

Day| March April May {Day| March | April May [[Day| March April May
1 2,260 8,860 1,980 11 2,580 2,580 2,4804 21 3,330 2,640 3,100
2 2,200 6,260 2,160 12 2,260 2,560 2,240 22 2,480 2,560 3,220
3 1,870 4,200 2,010 13 2,100 2,700 2,060 % 23 1,540 2,210 4,260
4 1,650 3,500 1,9108 14 1,810 2,530 1,960 24 1,490 1,860 4,060
5 1,380 3,200 1,7904 15 1,750 2,340 2,1904 25 2,590 1,730 3,400
6 1,280 3,100 1,680 18 1,720 2,260 2,780 || 26 3,370 1,800 3,130
7 1,360 3,000 1,7304 17 1,920 2,370 3,130 27 3,870 1,600 3,040
8 1,490 2,900 1,840 18 3,030 2,420 3,280 28 4,420 1,540 2,700
9 1,920 2,800 2,870} 19 2,580 2,370 3,250 29 7,400 1,520 2,530
10 2,610 2,600 2,780§ 20 3,440 2,320 3,250 || 30 7,720 1,710 2,320
31 8,160 2,160
Monthly mean discharge, in cubic feet per second..... e 2,825 2,795 2,822
Runoff, in acre-feet ........ .73,700 .66,300 .61,200
e [y b S
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Missouri River Main Stem

Missouri River at Yankton, S. Dak.

215

Location.—Lat 42052', long 97024', between sec. 18, T. 93 N., R. 55 W., and sec. 13, T. 93 N.,
R. 56 W., on downstream end of left pier of Meridian Highway Bridge on U. S. Highway 281 in
Yankton, 5.8 miles upstream from James River, and at mile 840.4.
ft above mean sea level, datum of 1929,

Drainage area.—279, 500 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except Mar. 1-17 when once-daily wire-weight
gage readings were used, and Mar. 18-28, Apr. 30 to May 10, May 25 for which a graph was
drawn based on once-daily wire-weight gage readings.

Datum of gage is 1,159.68

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-28.
Maxima.—March-May 1952; Discharge, 480,000 cfs 6-12 p. m. Apr. 13 (gage height, 15.5 ft); gage

height, 15.5ft 6 p.m. Apr, 13to 6 a.m. Apr. 14.
1930 to February 1952: Discharge, 282,000 cfs Apr. 8, 1943; gage height, 14.80 ft Mar. 22,

1932 (ice ja

m).

Maximum stage known, 30.5 ft Apr. 5, 1881 (ice jam).
Remarks.—Flow regulated by Fort Peck Reservoir,

Mean discharge, in cubic feet per second, 1952

Day{ March | April May HDay| March | April May nDay March April May
1 22,000} 89,600 59,000 11 | 16,000{318,000] 57,400} 21 | 30,000 91,500 | 42,700
2] 21,500} 79,500 56,4004 12 [ 16,000(413,000] 56,500 22 | 28,000 | 88,900 | 42,400
3| 21,500f 97,200 53,400} 13 | 17,000(472,000] 53,000 23 | 27,000 | 85,600 42,500
4| 21,000§127,000} 50,4004 14 | 18,000|433,000| 50,800 24 [ 29,000 | 81,800 42,400
5| 20,500(137,000| 48,9004 15| 19,500(317,000{ 51,1004 256 | 32,000 | 78,200 44,500
6 | 20,000[169,000( 46,500 16 | 21,000 }256,000} 53,300 26 | 36,000 76,800 | 46,200
71 19,000(182,000| 45,500f 17 | 22,300 (163,000 53,700 ff 27 | 41,000 78,200 | 45,400
8 | 18,000 }204,000| 45,8004 18 | 24,400(122,000| 50,200 28 | 45,000 77,000 | 44,400
9 | 17,000 (218,000 | 46,500f 19 | 27,400|105,000| 46,700( 29 | 75,100 | 69,800 44,400
10 | 16,0001251,000| 47,400} 20 | 27,700 96,700| 44,000 30 | 81,700 | 62,500 | 42,900
31 | 97,100 40, 400
Monthly mean discharge, in cubic feet per second............... ... 29,930 {168,000 | 48,220
Runoff, in thousand acre-feet 1,840 9,997 2,965
Runoff, ininches............ .. ....... 0.12 0.67 0.20
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hGe‘iagg}Tt Discharge |{Hour| hgia%\etl Discharge [Hour Sgﬁﬁt Discharge |Hour] h(i?gglft Discharge
March 29 12 | s.18 75,900 10 }10.60 182,000| 6 [15.50 480,000
6| 5.94 72,000 April 3 N [10.60 182,000 | 12 [15.50 480,000
91 6.16 75,600} 6 | 6.22 76,500 6 110.78 188,000 April 14
N 6.58 82,6001 10 6,40 79,500 ] 12 | 10,90 193,000 6 |15.50 474,000
1] 6.92 88,600| N | 6.92 88,600 April 8 N |15.38 437,000
4 6.20 76,200 3 8.02 110,000 6 111.09 200,000 6 115.20 397,000
5] 6.35 78,600} 6 | 8.59 124,000} N |11.17 203,000| 12 }14.99 365,000
6 6.31 78,000 12 8.65 125,000 6 [11.34 210,000 April 15
12 | 5.62 67,100 April 4 12 |11.,40 212,000| 6 |l4.87 333,000
March 30 2 8,65 125,000 April 9 N [14.37 310,000
6 | 5.28 61,700 | 6 | 8.77 128,000f 6 |11.50 216,000| 6 [14.11 299,000
10 | 5.22 61,100 N | 8.84 130,000| N |[11.56 218,000 | 12 |13.79 288,000
N 5.46 64,700 6 8.69 126,000 6 11,58 219,000 April 16
2| 6.54 81,900 |12 | 8.67 125,000 12 |11.83 229,000| & [13.42 277,000
6 7.86 107,000 April 5 April 10 N |13.03 266,000
12 | 8.38 119,000 6 | $.03 135,000} 6 }12.08 239,000| 6 |12.52 236,000
March 31 10 | 8.89 131,000| N fJle.32 250,000]12 {11.88 203,000
31 8.23 115,000} N | 8.93 132,000| 6 }12.58 262,000 April 17
6 7.74 105,000 6 9.22 140,000 | 12 [12.85 278,000 6 (11,38 182,000
N 6,96 89,300 | 12 9.78 156,000 April 11 N {10.77 158,000
3} 6.8 87,300 April s 6 |13.12 294,000 6 |10.30 144,000
6 | 6.91 88,400 | 6 [10.16 187,000| N [13,48 320,000} 12 | 9.94 134,000
12 | 7.0 91,000f 9 [10.21 169,000{ & |13.71 338,000 April 18
April 1 N ]10.31 172,000} 12 |13.97 361,000 6 9.72 128,000
6 | 7.14 92,700 2 |10.44 176,000 April 12 N { 9.47 122,000
N 7.05 91,000 3 110,37 174,000 6 |14.21 383,000 6 9.22 117,000
6 | 6.83 86,900} 6 {10.39 175,000 N |14.60 421,000} 12 | 8.98 112,000
12 | 6.72 85,000 | 9 }10.17 168,000} 6 |14.89 443,000 April 19
April 2 12 |10.28 171,000 12 |15.02 450,000| & | 8.79 108,000
6 | 6.53 81,700 April 7 April 13 N | 8.62 105,000
N | 6.37 79,000 | 2 [10.37 174,000} 6 [15.25 487,000 | 6 | 8.49 102,000
[ 6.24 76,800 6 [10.31 172,000 N }15.38 474,000 ] 12 8,37 100,000
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James River Basin
James River at New Rockford, N. Dak.

Location.—~Lat 47°41'05", long 99°07'30", on line between secs. 32 and 33, T. 149 N., R. 66 W.,
on right bank 90 ft downstream from U. S. Highway 281 bridge at New Rockford, 7 miles upstream
from small tributary. Datum of gage is 1, 500. 00 ft above mean sea level, datum of 1929,

Drainage area.~596 sq mi, of which about 100 sq mi is probably noncontributing.

Gage~height record.—Water-stage recorder graph Apr. 1-3, Apr. 28 to May 31. Graph based on
one or two daily wire~weight gage readings Apr. 4-6, 8-11. Gage readings Mar. 29, Apr. 15,
18, 21, and 23. No record at other times.

Discharge record.~Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 31 to Apr. 8. Discharge for days without gage-height record estimated on basis of
normal recession and records for other stations.

Maxima.—March-May 1952: Discharge, 380 cfs 8 p.m. Apr. 8 (gage height, 8,85 ft, affected by
ice).

1850 to February 1952: Discharge, 840 cfs Apr. 12, 1951 (gage height, 9.20 ft).

Mean discharge, in cubic feet per second, 1952

Day| March April May [IDay| March | April May ﬂDay March April May
1 0 20 1z 11 [ 213 5.9 21 0 37 3.8
2 0 8 11 12 0 190 5.74 22 0 33 3.6
3 0 45 10 13 0 170 5.6 §| 23 0 31 3.3
4 0 110 8.5 14 0 180 5.4 24 0 27 3.1
5 0 110 7.6 15 0 147 5.1 25 0 24 2.8
6 0 130 6.8]] 16 (o} 120 4.8 26 0 21 2.8
7 o] 220 6.8 17 o] 90 4.3 127 0 18 2.6
8 [o] 330 6.8 18 [¢] 66 4.3 28 0 i6 2.1
9 0 342 6.4 19 0 50 4.1429 0 14 1.9
10 0 252 6.2 20 [¢] 42 4.2 30 0 13 1.9
31 1 1.8
Monthly mean discharge, in cubic feet per second 102 5.2
Runoff, inacre-feet .......... .. .o iiiiiiiiiininnann, P 2.0 6,050 320
Runoff, in inches........... T cereins . 0.19 0.01

Pipestem Creek near Buchanan, N. Dak,

Location.—Lat 4704, long 98955', in SE} sec, 33, T. 142 N., R. 65 W., on left bank 30 ft down-
stream from bridge on county road and 4} miles west of Buchanan, Datum of gage is 1,467.01 ft
above mean sea level, datum of 1929,

Drainage area.—925 sq mi, of which about 300 sq mi is probably noncontributing.

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

Discharge record,—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 6.

Maxima,—March-May 1952: Discharge, about 1,100 cfs 12:30 p. m. Apr. 4; gége height, 9,48 ft
12:15 p.m. Apr. 4 (affected by ice).

1950 to February 1952: Discharge, 4,480 cfs Apr. 17, 1950; gage height, 11.89 ft Apr. 9,
1950 (affected by ice).
Remarks.—Small diversions above station for irrigation,

Mean discharge, in cubic feet per second, 1952

Day| March { April May |[Day| March | April May [Day| March April May
1 0 250 26t 11 o 278 13 21 0 54 7.7
2 0 350 25§ 12 0 207 12 22 [¢] 50 7.4
3 0 400 23| 13 0 171 11 23 0 47 6.8
4 (o} 600 21 14 o] 145 11 24 0 44 6.1
5 0 950 18 15 0 124 10 25 o} 41 5.7
6 0 750 17( 16 o] 100 10 26 0 38 5.7
7 0 836 16§ 17 0 84 9.74 27 0 34 5.9
8 0 914 16| 18 [o} 74 9.3] 28 0 33 5.4
9 0 667 15 19 (¢} 64 8.6( 29 o 30 5.2
10 0 387 14§ 20 o] 58 8.6 30 1 28 5.4
31 50 5.4
Monthly mean discharge, in cubic feet per second 1.6 260 11.6
Runoff, in acre-feet 101 15,490 716
U 0.002 0.31 0.01
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James River at Jamestown, N. Dak.

Location.—Lat 46°54', long 98°41', in SWi sec, 31, T. 140 N., R. 63 W., on right bank, 80 ft
downstream from Asylum bridge at southeast corner of Jamestown, and 2.5 miles downstream
from Pipestem Creek. Datum of gage is 1, 375, 27 ft above mean sea level, datum of 1929,

Drainage area.—2, 840 sq mi, approximately, of which about 500 sq mi is probably noncontributing.

Gage-height record.~Water-stage recorder graph except 3 a.m. Apr. 6 to 8 a.m. Apr. 8 for which
graph was drawn from existing recorder graph and five gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 30 to Apr. 3. Shifting-control method used Mar. 1-29, Apr. 26 to May 24, May 30-31.

Maxima.—March-May 1952: Discharge, 1,620 cfs 8 p.m. Apr. 8 (gage height, 11.12 ft).

1928-35, 1937-39, 1943 to February 1952: Discharge, 6, 390 cfs May 13, 1950 (gage height,
15.82 ft).
Remarks.—Flow regulated by Arrowood and Jim Lakes (capacity, 16,000 acre~-ft).

Mean discharge, in cubic feet per second, 1952

Day| March April May [Day| March | April May |[Day| March April May
1 2.0 730 182§ 11 2.0 853 77 21 1.9 483 33
2 2.0} 1,000 1778 12 2.1 781 75§ 22 1.9 451 30
3 2.0] 1,100 165] 13 2.1 690 78| 23 1.9 438 28
4 2.0] 1,240 1564 14 2.4 649 72 24 2.1 394 26
5 2.0 1,140 139§ 15 2.4 671 61| 25 2.1 340 22
6 2.0 1,110 124§ 16 2.2 657 471 26 3.7 306 21
7 2.0f 1,030 127§ 17 2.1 632 43| 27 11 291 21
8 2.01 1,460 118) 18 2.0 596 401 28 10 261 19
9 2,01 1,460 97§ 19 2.0 555 381 29 26 240 21
10 2.1} 1,090 84} 20 2.0 517 38§ 30 &80 218 22
31 250 27
Monthly mean discharge, in cubic feet per second. .. 13.3 713 71.2
Runoff, in acre-feet .......c.eiiiivinerannennans . 8171 42,410} 4,380
Runoff, ininches...........c...... Ceitesiiieseriane 0,005 0.28 0.03
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James River at La Moure, N. Dak.

Location.—Lat 46°21'20", long 98°18'15", at northeast corner of sec. 11. T. 133 N., R. 61 W.,
on left bank 80 ft downstream from State Route 13, half a mile west of La Moure, and 12 miles
upstream from Cottonwood Creek. Datum of gage is 1, 290.00 ft above mean sea level, datum of
1929,

Drainage area.—5, 740 sq mi, approximately, of which about 2,000 sq mi is probably noncontributing,

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 11. Shifting-control method used Apr. 12-30,

Maxima.—March-May 1952: Discharge, 3,600 cfs noon Apr. 11; gage height, 15.14 ft 10 a. m.
Apr. 9 (affected by ice).

1950 to February 1952: Discharge, 5,730 cfs May 16, 1950 (gage height, 15.34 ft).
A longtime local resident says that the stage reached during flood of May 16, 1950, was the
highest since 1882, with a stage in either 1942 or 1943 being almost as high due to large ice jam,

Remarks.—Flow regulated by Arrowood and Jim Lakes (capacity, 16, 000 acre-ft).

Mean discharge, in cubic feet per second, 1952

Day| March April May #§Day| March | April May ||Day| March April May
1 11 400 333§ 11 12| 3,550 182 || 21 13 8ll 91
2 12 900 310 12 12 3,230 142 g 22 15 742 85
3 11 1,400 276 | 13 12 2,690 123 |f 23 14 875 80
4 10| 1,800 255 || 14 12 2,180 127 { 24 12 626 78
5 11 2,300 230§ 15 12} 1,710 123 || 25 13 579 68
6 11 2,850 206 4 16 13 1,290 120 |} 26 14 520 70
7 10 2,600 206 § 17 13 1,150 110 § 27 15 477 68
8 10 2,700 183§ 18 13 1,040 100 | 28 16 418 53
9 10| 3,000 183 19 13 953 97 § 29 20 399 47
10 11| 3,350 170 f 20 14 88l 91 § 30 35 362 56
31 110 51
Monthly mean dischﬂrge, in cubic feet per second...... Cevensan PR 16.5 1,510 139
Runoff, in acre-feet . 1,010 { 90,020 8,520
Runoff, ininches . ... iuuieaiiniitinneinannaesoananans 0.003 0.29 0,03

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour hGezée:t Discharge {Hour| hgiz_%;lDischarge Hour }?;gﬁt Discharge [Hour h(iiaggtft Discharge

March 30 12 |13.60 1,950 April 9 April 14

N 7.42 30 April 5 10 115,14 3,000 N jll.87 2,180

12 | 7.59 60| N |14.09 2,350| 6 |14.89 3,050 12 {11.28 1,940
March 31 12 | 14.33 2,550 | 12 |14.90 3,150 April 15

N| 7.68 90 April 6 April 10 N {10.70 1,710

12 8.13 200 9 {14.58 2,750 N |14.99 3,350} 12 [10,17 1,470
April 1 6 [14.48 2,650 12 [14.94 3,500 April 16

N | 8.36 350 | 12 |14.49 2,650 April 11 N | 9.72 1,240

i2 | 8.87 700 April 7 N |14.87 3,600 | 12 | 9.47 1,220
April 2 9 | 14,60 2,650 | 12 j14.21 3,500 April 17

N | 9.57 880 6 }14.49 2,550 April 12 N | 9.34 1,140

12 {10.49 1,150 | 12 §14.50 2,550 | N |13.77 3,230 12 | 9.28 1,090
April 3 April 8 12 113.34 2,960 April 18

N 11,34 1,400) 9 [14.63 2,700 April 13 N | 9.20 1,030

12 |12.22 1,650) 6 [14.69 2,750} N }1l2.88 2,690] 12 | 9.18 996
April 4 12 |14.71 2,800 12 12,38 2,430

N |12.99 1,800
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James River at Columbia, S. Dak.

Location —~Lat 45°37'05", long 98°19'30", in NWiNWL sec, 29, T. 125 N., R. 62 W., near center
of span on downstream side of highway bridge, half a mile west of Columbia, and 2 miles upstream
from Elm River. Altitude of gage is 1, 265 ft (from topographic map).

Drainage area.—7,050 sq mi, approximately.

Gage-height record.—Wire-weight gage read once or twice daily below 11 ft and auxiliary staff gage
above. Gage heights for Mar. 28 to Apr. 12 obtained from graph based on gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
backwater from ice or from Elm River Mar. 28 to Apr. 16. Reverse flow Apr. 6-11, caused by
backwater from Elm River, indicated by a negative sign. Discharge for period affected by back-
water from ice or from Elm River computed on basis of four discharge measurements, gage
heights, engineer's and observer's notes, weather records, and records for Elm River at West-
port. No flow Mar. 1-27,

Maxima.,~—March-May 1952: Discharge, 3, 580 cfs Apr. 17, 18; gage height, 16.53 ft Apr. 16, 17,
18,

1945 to February 1952: Discharge, 5,420 cfs (revised) May 24, 25, 1950 (gage height, 16. 89
ft, from graph based on gage readings).

Remarks . ~Frequent backwater and occasional reverse flow caused by Elm River.

Mean discharge, in cubic feet per second, 1952

Day| March | April May {iDay| March | April May I]Day March April May
1 0 55| 1,520f 11 0 -200| 1,000 21 0} 3,090 706
2 o] 751 1,4504 12 0 200 961 || 22 o} 2,870 680
3 0 100 11,4604 13 ol 1,670 923 |1 23 0| 2,480 662
4 0 130 1,270 14 ol 2,100 904 | 24 o| 2,310 627
5 0 50| 1,240} 15 o 2,600 886 {| 25 0oy 2,150 592
6 0 -600| 1,190 16 o] 3,100 834 || 26 0{ 2,000 564
7 0| =1,200 1,130 17 0 3,530 8221 27 0 1,860 550
8 0] -1,860( 1,100{ 18 ol 3,530 801 j 28 2] 1,740 522
9 of -1,300| 1,070( 19 o 3,320 793 |f 29 6f 1,610 495
10 0 -755( 1,050 20 o{ 2,870 737 §| 30 20| 1,550 465
31 37 441
Monthly mean discharge, in cubic feet per second....... ereesrannea 2.1 1,302 887
Runoff, in acre-feet . 129 77,500 54,520
Runoff, ininchés,......... . ... | 0.0003 0.21 0.14
Gage height, in feet, at indicated time, 1952
Hour | Gage height |Hour| Gage height [Hour| Gage height |[Hour| Gage height |Hour{ Gage height
Mar. 28 Mar. 31 Apr. 3 Apr. 6 . Apr. 10
N 3.15] N 7.80] N 8.40] N 10.21y N 15.80
2 3,151 12 7.93] 12 8.36| 12 11.34} 12 15.78
12 4.70 Apr. 1 Apr. 4 Apr. 7 Apr. 11
Mar. 29 N 8.14| N 8.301 N 12.48} N 15.71
N 6.65| 12 8.32| 12 8.31} 12 13.82] 12 15.58
4 7.35 Apr, 2 Apr. 5 Apr. 8 Apr, 12
12 7.58] N 8.45| N 8.32| N 14,941 9 15.51
Mar. 30 6 8.49 3 8.35] 12 15.28 N 15.87
N 7.73| 12 8.45( 12 9.00 Apr. 9 7 16.04
12z 7.76 N 15.53] 12 16.09
12 15.72
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Elm River at Westport, S. Dak.

Location.~Lai 45°39'15", long 98°29'45", in SWiNW% sec. 12, T. 125 N., R. 64 W., near center
of span on downstream side of pier of bridge on U. S. Highway 281, a quarter of a mile north of
Westport, three-quarters of a mile upstream from Chicago, Milwaukee, St. Paul and Pacific
R.R. bridge, 8 miles downstream from Willow Creek, and 22} miles apstream from mouth. Al-
titude of gage is 1, 300 ft (from topographic map).

Drainage area.—1, 680 sq mi, approximately. l

Gage-height record.—Water-stage recorder graph used Apr. 4-7. Graph based on once-daily wire-
weight gage readings used Apr, 1-4, 7-16, 18-20. Remainder of period is based on once-daily
wire-weight gage readings except for Mar. 2, 3, 5-14, 17, 22, 23, 25, Apr. 17, 21, 24, 25, 27,
Apr. 29 to May 3, May 5, 7-9, 12, 18, 15, 17-19, 25 when there was no gage-height record.

Discharge record —Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 7. Discharge for periods of no gage-height record was interpolated.

Maxima.—March-May 1952: Discharge, 7,520 cfs 4¢ a.m. Apr. 8 (gage height, 20.10 ft, from flood-
mark) .

1945 to February 1952: Discharge, 2,870 cfs Mar. 29, 1948 (gage height, 12,51 ft, from
graph based on gage readings), from rating curve extended above 1, 800 cfs; gage height, 14.0 ft
Mar. 25, 1948 (ice jam), from floodmark.

Remarks.— Recording gage installation destroyed by flood on Apr. 7.

Mean discharge, in cubic feet per second, 1952
Day| March | April May [[Day| March | April May fDay} March April May

1 1 5 109§ 11 1| 3,840 26 21 1 576 22

2 1 50 99k 12 1 2,460 26 22 1 515 21

3 1 300 88| 13 1} 1,650 261 23 1 491 20

4 1 1,000 78 14 1 1,300 26 f 24 1 410 18

5 1| 4,300 69| 15 1| 1,160 24| 25 1 330 18

6 1 6,300 604 16 1 965 22| 26 1 249 17

7 1) 7,100 52§ 17 1 877 22127 1 194 16

8 1 7,280 431 18 1 789 221 28 1 140 14

9 1 6,030 340 19 1 751 22 29 1 130 14

10 1 4,740 26 20 1 636 22§ 30 1 119 12

31 2 13

Monthly mean discharge, in cnbic feet per second.................. 1.0 1,823 34.9

Runoff, inacre-feet .............vvirirnnnnnnns . 63 /108,500 2,140

Runoff, in inches...... Cacaeenii s S i reese et ..} 0.0007 1.21 0.02

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h%:ggﬁt Discharge |Hour hgiag%i Discharge |Hour l(l}e aig'lelt Discharge |Hour: hcé?gg:t Discharge
April 2 N |18.65 April 9 April 13

3 4.61 6 |18.55 6 |18.36 6,420 6 |10.88 1,740

6 4.89 12 |18.34 N }17.75 6,030 N [10.74 1,670

N | 5.90 April & 6 |17.14 5,640} 6 [10.41 1,520

6 6.94 6 [18.82 12 {16.53 5,280 | 12 j10.09 1,390
i2 | 7.80 N {18.82 April 10 April 14

April 3 3 |18.84 6 {15.91 4,870 6 9.93 1,330

6 8.48 6 (19.17 N |15.59 4,660 N | 9.84 1,300

N 8.78 12 |19.65 6 |15.47 4,580 6 9.76 1,260

6 8.94 April 7 12 |15.19 4,400} 12 9.68 1,230
iz | 9.21 6 119.83 April 11 April 15

April 4 N {19.80 6 [14.82 4,170 6 9.58 1,200

6 . 6 |19.90 N |14.40 3,910 N 9.50 1,180

N 110.40 12 |20.02 7,460 6 {13.76 3,510 6 9.36 1,130

6 |12.35 April 8 12 [13.10 3,100 ] 12 9.18 1,070
12 [16.25 4 |20.10 7,520 April 12 April 16

April 5 6 |20.01 7,460 6 |12.48 2,710 | 6 | 8.99 1,010

3 117.40 N {19.74 7,290 N {12.05 2,440 N 8.82 955

6 (18.25 6 |19.58 7,190 | 6 [11l.61 2,180 | 6 8.70 917

12 |19.02 6,830 | 12 {11.18 1,920 | 12 8.61 888
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James River near Stratford, S. Dak.
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Location.—Lat 45°14'30", long 98°23'25", in NEINENEL sec. 3, T. 120 N., R. 63 W., on right'
bank 30 ft downstream from highway bridge, 6-3/4 miles southwest of Stratford, and 6-3/4 miles
upstream from Mud Creek, Altitude of gage is 1, 245 ft (from topographic map).

Drainage area.—9, 990 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except Apr. 16 for which a graph was drawn based
on once-daily readings of wire-weight gage, and May 29-31 when there was no gage-height record.

Discharge record,—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 14. Discharge interpolated May 29-31.

Maxima.—March-May 1952: Discharge, 4,970 cfs 3 p.m. Apr. 19 to 4 p.m. Apr. 20 {gage height,
18,13 ft).

17.8 ft, estimated on basis of records at site 12} miles upstream).

1950 to February 1952: Discharge, 5, 580 cfs (revised) May 14 or 15, 1950 (gage height,

Mean discharge, in cubic feet per second, 1952
Day| March April May |Day| March | April May KDay March April May
1 o} 5| 2,4904 11 0 270| 1,600 21 [ 4,750 1,100
2 o 15{ 2,320f 12 0 330 1,540 22 [ 4,550 1,080
3 Qo 35| 2,200f 13 [} 400) 1,4501( 23 Qo 4,320 1,060
4 o] 65 2,0400 14 [¢] 500 1,390 24 [¢] 4,130 1,030
5 0 701 1,930] 15 0 812| 1,340[ 25 0 3,910 1,000
6 [¢] 65 1,880( 16 0 2,090 1,310 26 [¢] 3,660 980
7 0 85| 1,810 17 o] 3,470{ 1,260f 27 0.1] 3,360 970
8 [¢] 130| 1,7500 18 Of 4,320| 1,220 28 31 3,110 944
9 o} 165| 1,720f 19 0| 4,920( 1,170f 29 .51 2,840 929
10 (o] 195 1,640 20 0 4,940 1,140} 30 .9 2,650 914
31 2.0 899
Monthly mean discharge, in cubic feet per second 0.12 2,005 1,423
Runoff, in acre-feet .... . 7.5|119,300| 87,480
Runoff, in inches..... 0.00001 0.22 0.16
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hc:?g:t Discharge |Hour) hgiagghi Discharge |Hour) I?e Eilg;t Bscharge Hour| h%iiggl; Discharge
March 31 6| 7.24 April 9 12 |14.67 670
N | 4,72 12 | 7.22 N |1l2.48 April 15
12 | 4.94 April 5 12 |13.00 N [15.07 768
April 1 N| 7.16 April 10 12 |15.77 1,040
N | 5.03 12 | 7.03 N |13.27 April 16
12 | 5.20 April & 12 113.54 N [16.57 2,130
April 2 N | 6.93 April 11 12 117.08 3,050
N 5.33 2 6.95 N |13.75 April 17
3| 5.91 6 | 7.22 12 |13.87 N {17.31 3,480
6 | 6.00 12 | 7.35 April 12 12 117.52 3,860
12 6.19 April 7 N |13.98 April 18
April 3 6 7.49 12 |14.08 N [17.77 4,320
N | 6.36 N|{| 7.96 April 13 12 [18.02 4,770
6 | 6.70 12 | 9.83 N |14.1 April 19
12 | 6.92 April 8 12 [14.25 N j18.12 4,960
April 4 N {10.82 April 14 12 |18.13 4,970
N | 7.20 12 ]11.59 N |14.42
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James River at Ashton, S. Dak.

Location.—Lat 44°59'55", long 98°28'50", in NW4NE} sec. 36, T. 118 N., R. 64 W., near center
of span on downstream side of highway bridge, half a mile east of Ashton, 4 miles upstream from
Snake Creek, and 10 miles upstream from Turtle Creek.

Drainage area~11, 000 sq mi, approximately.

Gage-height record.—Wire-weight gage read once daily except for Mar. 1, 2, 4-18, 20, 22-27 when
there was no gage-height record. Gage heights for Mar. 28 to May 17 obtained from graph based
on gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for periods of no gage-height record was interpolated, Affected by ice Mar. 1 to Apr. 7. Affected

by backwater from Snake and Turtle Creeks Apr. 8-18.

Reverse flow indicated by negative sign.

Maxima.—March-May 1952: Discharge, 4,860 cfs Apr. 23, 24 (gage height, 19.59 ft).

1950,
Remarks,—Frequent backwater and occasional reverse flow caused by Snake and Turtle Creeks.

Mean discharge, in cubic feet

per second, 1952

1945 to February 1952: Discharge, 5,170 cfs May 18, 19, 1950; gage height, 19,14 ft May 19,

Day| March | April May [Day| March | April May ay| March April May
1 1 2 3,250 1t 1 ~-750 1,710 21 1 3,940 1,210
2 1 3 3,0204 12 1 0 1,6404 22 1 4,460 1,180
3 1 7 2,760f 13 1 300 1,580% 23 1 4,800 1,150
4 1 27 2,560( 14 1 800 1,520 24 1 4,810 1,120
5 1 54 2,380 15 1 900 1,4704 25 1 4,680 1,090
] 1 100 2,230f 16 1 1,200 1,420 26 1 4,500 1,070
7 1 45( 2,100] 17 1| 1,s00| 1,380 27 1| 4,200} 1,040
8 1 0 1,980 18 1 1,950 1,330 | 28 1 3,940 1,020
9 1 =750 1,880( 19 1 2,420 1,280 29 1 3,720 1,000
10 1} -1,500 1,790)% 20 1 3,200 1,240 30 1 3,480 972
31 2 960
Monthly mean discharge, in cubic feet per second.............. 1.0y 1,728| 1,624
Runoff, in acre-feet .. ... ... iiiniiieiiiireraernsncinnennsnsan 63 {102,800 | 99,830
Runoff, in inches . u..viuiuioenoneeneoeanns e ieeieeas 0.0001 0.18 0.17

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Gage

G

Gage

Gage

Hour heijhtlDiSCharge Hour heia%i Discharge [Hour| height[Discharge Hour height Discharge

April 3 April 12 April 21 May 1
N | 5.31 N [18.00 N [18.74 3,940 N 17.62 3,250
12z 6.23 12 (18.04 12 [19.13 4,260112 117,39 3,140

April 4 April 13 April 22 May 2
N 6.87 N (18.01 N [19.29 4,440 N {17.14 3,020
i2 6.98 12 |17.97 12 [19.48 4,690|12 |16.85 2,880

April § April 14 April 23 May 3
N 6.97 N [17.88 N [19.57 4,820 N |16.58 2,760
6 |6.97 12 17.72 12 {19,59 4,860({12 116.37 2,660

12 | 7.05 April 15 April 24 May 4
April 8 N {17.49 6 (19.59 4,8601 N {16.14 2,560
6 7.15 12 |17.24 N |19.55 4,800{12 [15.93 2,470

N 7.42 April 16 12 119.53 4,760 May §
12 | 8,32 N |16.88 April 25 N [15.71 2,380
April 7 1z |16.50 N |19.47 4,680}12 }15.51 2,300

N | 9.22 April 17 12 [19.43 4,620 May 6
12 ]10.38 N 116.10 April 26 N 115,32 2,230
April 8 12 |15.78 N |19.37 4,540(12 |[15.12 2,160

N J11.77 April 18 12 [19.18 4,310 May 7
12 |12.94 6 ]15.59 April 27 N (14.93 2,090
April 9 N J15.52 N {19.07 4,200]12 J14.78 2,040

N |13.83 12 |15.41 © 2,260{12 |18.95 4,100 May 8
12 14.78 April 19 April 28 N }Ji4.59 1,970
April 10 6 |15.40 2,260 N |18.71 3,920(12 |14.44 1,930

N [15.95 N [15.62 2,350112 |[18.59 3,830 May 9
12 |16.84 12 |16.58 2,760 April 29 N |14.26 1,870
April 11 April 20 N 118.43 3,720{12 [14,13 1,830

N |17.53 N [17.53 3,200112 |18.26 3,620 May 10
12 |17.82 12 |is.28 3,630 April 30 N 113.99 1,790
N |18.02 3,480(12 113,85 1,750

12 |17.80 3,350
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West Branch Snake Creek near Athol, S. Dak.

Location.—Lat 45%03'20", long 98°44'10", in SEANE} sec. 11, T. 118 N., R. 66 W., on left bank at
upstream side of highway bridge, 3 miles downstream from confluence of Nixon River and Perry
Creek, and 74 miles northwest of Athol, Altitude of gage is 1, 300 ft (from topographic map).

Drainage area—1, 430 sq mi, approximately.

Gage-height record.—Walter-stage recorder graph except Apr. 4-6 when there was no gage-height
record.

Discharge record —~Stage-discharge relation defined by current-meter measurements; affected by
ice Apr. 1-10. Shifting-control method used May 23-31. No flow Mar. 1-31.

Maxima.—March-May 1952: Discharge, about 2,200 cfs 6 p.m. Apr. 9 (gage height, 16.42 ft),
backwater from ice.

1949 to February 1952: Discharge, 395 cfs Apr. 3, 1950 (gage height, 8,05 ft, at site a half
a mile upstream at 4. 78 ft higher datum, from graph based on gage readings), from rating
curve extended above 250 cfs; gage height, 8.68 ft Mar. 27, 1950 (ice jam), at former site and
datum, from graph based on gage readings.

Mean discharge, in cubic feet per second, 1952
Day| March | April May QDay| March | April May |[IDay| March April May
1 1 404 11 1,230 13 21 136 4.6
2 10 35§ 12 842 12 22 119 4.3
3 22 31f 13 588 11 23 102 4.0
4 16 270 14 426 11 24 90 3.9
5 200 244 15 319 10 25 81 3.5
6 576 22 16 258 8 26 73 3.2
ki 1,050 18§ 17 241 7 27 84 2.6
8 1,530 16 18 226 6 28 70 2.3
9 2,140 161 19 193 5 29 70 2.4
10 1,890 14| 20 161 4.94 30 48 2.6
31 2.7
Monthly mean discharge, in cubic feet per second.........cvvuun... o] 426 11.8
Runoff, in acre-feet .. 01 25,330 728
Runoff, in inChes .....veciciuevevaanenas Ceisenians et iean 0 0.33 0.01
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h?;g:t Discharge |[Hour h(e;i.;%ﬂ Discharge |Hour &Eﬁt Discharge [Hour hi?gg:t Discharge
March 31 12 7.53 N |16.27 6 |1l2.16 538
61 6.12 April 4 4 116.18 12 |12.,03 493

N | 8.15 61 7.41 .6 |16.42 April 14
6 8.29 N 7.39 12 | 16.14 6 [11.92 456
12 | 6.46 6| 7.40 April 10 N j11.82 423
April 1 April 6 6 |16.17 6 111.74 396
6 | 6.60 4p| 14.05 N |15.83 12 |11.64 364

N | 6.70 8 | 14.37 6 |15.04 April 15
6 7.05 12 | 14.47 8 115.43 6 |[11.57 342
12 | 7.49 April 7 12 | 14.80 1,630 N [11.49 317
April 2 6 |14.42 April 11 6 |11.42 298
6| 7.62 N |1l4.48 6 |14.21 1,360 ) 12 |11.33 275

N 7.74 2 |14.37 N [13.79 1,170 April 28
31 7.92 6 [14.72 6 |13.58 1,080 | 6 | 9.03 60
6 | 8.41 12 [15.08 12 | 13,37 996 | 10 | 9.04 60
9 8.64 April 8 April 12 N 9.11 64
12 | 8.89 6 115.13 6 113.18 919 | 6 | 9.50 83
April 3 N ]15.13 N |12.97 836 | 12 9.58 87

6 | 8.68 8 }15.60 6 112.79 767 April 29
N 8.87 12 }15.97 12 |12.61 700 6 9.45 80
3| 8.70 April 9 April 13 N | 9.23 70
6 | 8.02 8 [16.31 6 |12.42 830 | 6 | 9.06 61
8 | 7.59 9 {16.39 N |12.30 58712 | 8.91 54




224 FLOODS OF 1952 IN MISSOURI RIVER BASIN

Turtle Creek at Redfield, S, Dak,

Location.—Lat 44°52'55", long 98°30'45", in SWSEL sec. 3, T. 116 N., R. 64 W., on left bank,
15 ft downstream from bridge on U. S. Highway 281 at north edge of Redfield, and 4-3/4 miles
upstream from mouth. Altitude of gage is 1, 250 ft (from topographic map) .

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

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

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

Maxima.—March-May 1952: Discharge, 6,420 cfs 8 a,m. Apr. 10 (gage height, 15.51 ft).

1945 to February 1952: Discharge observed, 3,160 cfs Mar. 23, 1948 (gage height, 12.38 ft).

Mean discharge, in cubic feet per second, 1952

Day| March April May ([Day| March | April May {|Day| March April May
1 1.8 [o] 140 11 2.1} 4,620 60 | 21 o 434 44
2 1.8 0 136 12 2.6] 2,770 58 | 22 0 372 41
3 1.7 17 137§ 13 6 1,820 55 23 o 319 42
4 1.5 71 129§ 14 17 1,370 56 || 24 14 282 39
5 1,4 159 111§ 15 57 1,080 57 |} 25 50 256 35
6 1.3 349 97| 16 56 880 53 {| 26 31 228 33
ki 1l.4| 1,510 95| 17 53 713 49 § 27 .2 198 30
8 1.5 2,780 90| 18 42 616 46 §§ 28 o] 175 19
9 1.9 4,630 80| 19 1.4 542 44 4 29 16 157 15
10 2.2 6,170 681 20 0 476 45 1 30 40 146 18
31 .9 18
Monthly mean discharge, in cubic feet per second.................. 13.1| 1,105 62.6
Runoff, in acre-feet .......... e Ceeen . 805 | 65,7301 3,850
Runoff, ininches ... ...uiiuinuiieriuroieeieuesunnannseoeoannanas 0.01 0.80 0.05

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour hg'iagg:t Discharge (Hour, hg;%; Discharge (Hour }?e a.;gﬁt Discharge {Hour, h(iiavg}:!t Discharge
April 3 April 6 April 9 April 12
6 | 4.45 ol 6] 6.68 231) 6 j12.98 3,860 6 [lz.08 3,090
N | 4.49 o N | 6.86 266 | N |13.61 4,460 [ N [11.59 2,720
6 | 5.27 43| 6 | 7.52 425 | 6 |14.60 5,470 6 |11.16 2,400
1z 5.36 53|12 8.43 751 | 12 |15.17 6,070 | 12 }10.85 2,180
April 4 April 7 April 10 April 13
6 | 5.39 56| 6 | 9.23 1,140 6 [15.49 6,400 | 6 110,55 1,960
N | 5.48 65| N | 9.96 1,560 | 8 [15.51 6,420 1 N ]10.29 1,780
6 | 5.64 82| 6 |10.42 1,870 | N |15.44 6,350 | 6 [10.11 1,670
12 | 5.85 107 | 12 |10.85 2,180 | 6 [15.18 6,080 |12 | 9.90 1,520
April 5 April 8 12 |14.74 5,610 April 14
6 | 6.10 140 | 6 [11l.25 2,470 April 11 6 | 9.77 1,440
N | 6.28 166 | N |11.67 2,780 | 6 |14.25 5,110 | N | 9.65 1,370
6 | 6.37 180 | 6 |12.05 3,070 | N [13.80 4,650 | 6 | 9.52 1,290
12 | 6.47 195 |12 [12.44 3,390 | 6 |13.28 4,140 (12 | 9.39 1,220
12 |12.67 3,590
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James River near Redfield, S. Dak.

Location.—Lat 44°55'15", long 98°25'45", in SWiNWL sec. 28, T. 117 N., R. 63 W., on right bank
just downstream from highway bridge, 4} miles downstream from Turtle Creek, and 5} miles
northeast of Redfield, Altitude of gage is 1, 235 ft (from Bureau of Reclamation topographic map) .

Draihage area—14, 800 sq mi, approximately.

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

Discharge record.~Stage-discharge relation defined by current-meter measurements; affected by
ice Mar, 1to Apr. 10, Shifting-control method used Apr. 13-19.

Maxima.—March-May 1952: Discharge, 6,100 cfs 6-11 p.m. Apr. 11 (gage height, 22.12 ft).

1949 to February 1952; Discharge, 5,290 cfs May 22, 1950 (gage height, 20.68 ft, from
graph based on gage readings).

Mean discharge, in cubic feet per second, 1952
Day| March | April May (iDayl March | April May |Day| March April May
1 2 110| 3,910f 11 2| 6,040 1,880f 21 55| 4,120{ 1,260
2 2 200) 3,660f4 12 2| 6,000} 1,780} 22 451 4,700| 1,240
3 2 310 3,400 13 2 5,700 1,700 23 35 5,100 1,190
4 2 4501 3,1400 14 2| 5,260) 1,630 24 25| 5,260| 1,160
5 2 600| 2,890( 15 2| 4,750] 1,570} 25 20| 5,260| 1,130
] 2 850| 2,650{ 16 2 4,200| 1,510( 26 18} 5,170 1,100
7 2| 1,250| =2,420] 17 7] 3,850] 1,450 27 60| 4,980| 1,080
8 2] 2,400} 2,240f 18 25| 3,530 1,3904 28 65 4,720} 1,020
9 2| 3,580 2,100] 19 75] 3,310{ 1,340 29 50| 4,430| 1,010
10 2| 4,850{ 1,960 20 65| 3,520| 1,290f 30 60| 4,160 991
31 75 969
Monthly mean discharge, in cubic feet per second 23.0 3,622 1,807
Runoff, in acre-feet ...... [ .. . N 1,410 215,500 111,100
Runoff, ininches................. TP . 0.002 0.27 0.14
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hg?gglft Discharge |Hour| hgi‘ﬁli Discharge [Hour l‘?e :;g;t Discharge |Hour, h%:gglft Discharge
March 18 April 3 April 15 12 {20.26 4,860
6 | 3.96 6 | 7.33 N |20.46 4,760 April 28
N | 4.38 N| 7.61 12 120.03 4,440 | N |20.03 4,720
9| 5.20 6 | 8.49 April 16 12 |19.76 4,560
12 } 5.19 12 | 9.01 N |18.56 4,180 April 29
March 19 April 4 12 }19.05 4,020 | N [19.52 4,430
N 5.10 N 9.34 April 17 12 (19.22 4,290
6 | 5.35 12 { 9.60 N |18.52 3,850 April 30
12 | s.27 April 5 12 |17.97 3,680 N |18.93 4,170
March 20 N | 9.37 April 18 12 [18.59 4,030
N | 5.00 i2 | 9.26 N |17.45 3,530 May 1
6 | 5.01 April & 12 116.97 3,390 | N [18.28 3,910
12 | 4.82 N | 9.20 April 19 12 [17.95 3,780
March 21 12 §10.43 N |16.63 3,290 May 2
N | 4.48 April 7 6 |{16.59 3,280 N |17.62 3,660
12 | 4.25 N |12.23 12 |16.66 3,300 | 12 (17.28 3,530
March 27 12 [15.15 April 20 May 3
N 4.97 April 8 N f17.20 3,500 N |16.94 3,400
6 | 5.34 N [16.75 12 }17.98 3,790 {12 |16.58 3,270
12 | 5.21 12 |18.21 April 21 May
March 28 i April 9 N |18.83 4,130 { N |16.19 3,130
N 4.83 N [19.44 12 19.51 4,430 | 12 |15.85 3,010
i2 § 4.61 12 {20.57 April 22 May S
March 29 Aprill 10 N [20.01 4,710 N |15.50 2,890
N | 4.37 N |21.69 12 §20.42 4,960 |12 ]15.13 2,760
12 | 4.40 iz |21.87 5,920 April 23 May 6
March 30 April 11 N {20.88 5,120 | N |14.78 2,650
N 4.36 N |22.08 6,070 | 12 |20.84 5,220 | 12 [14.44 2,530
12 | 4.80 6 |22.12 6,100 April 24 May 7
March 31 1z |22.11 6,090 | N |20,92 5,270 | N ]14.10 2,420
N | 5.48 April 12 12 |20.96 5,300 [ 12 {13.80 2,330
1z | 6.10 N |22.01 6,020 April 25 May 8
April 1 12 {21.83 5,890 | N |20.91 5,260 | N [13.53 2,240
N 5.97 April 13 12 20.86 5,230 |12 (13.30 2,170
iz { 6.28 N [21.61 5,710 April 26 May 9
April 2 12 j21.38 5,490 | N {20.77 5,180 | N }13.07 2,100
N | 6.09 April 14 12 |20.62 5,080 [12 [12.83 2,020
6 | 6.84 N |21.08 5,260 April 27 May 10
12 7.24 12 |z0.81 5,040 N |20.45 4,980 N [12.84 1,960
12 |12.47 1,910
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James River at Huron, S. Dak,

Location~Lat 44°21'55", long 98°11'45", in SWiSEINE} sec. 6, T. 110 N., R. 61 W., on right
bank, 15 ft upstream from city dam, 135 ft downstream from Chicago and North Western Railway
bridge, and 165 ft upstream from bridge on U. S. Highway 14 at Huron. Datum of gage is
1,223, 44 ft above mean sea level, datum of 1929,

Drainage area.—16, 800 sq mi, approximately.

Gage-height record,~Water-stage recorder graph except for Mar. 1-28 when once-daily staff gage
readings were made, and for Apr. 5, 6, for which a graph was drawn based on once-daily staff
gage readings,

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-17, Mar. 30 to Apr. 14. Shifting-control method used Apr. 16 to May 31.

Maxima,~—March-May 1952: Discharge, 5,580 cfs Apr. 15 (gage height, 15.23 ft).

1928-32, 1943 to February 1952: Daily discharge, 4, 840 cfs May 24-26, 1950; gage height
observed, 14.48 ft Mar. 27, 1948,
Stage known, 16,5 ft Mar. 22, 1922,

Mean discharge, in cubic feet per second, 1952
Day| March | April May |[Day| March | April May [IDay| March April May

1 8 1,810 4,540f 11 10 4,250 2,2904 21 213 4,060 1,400

2 81 1,840; 4,350 12 1oy 4,810| 2,100} 22 185 4,000} 1,340

3 7] 1,720! 4,150f 13 10| s5,230] 1,920f 23 105| 4,160| 1,310

4 7| 1,920| 3,920) 14 10| 5,480 1,830 24 125( 4,3601 1,260

5 7 2,260 3,680] 15 10} 5,580 1,720] 25 125 4,550 1,210

6 7 2,480 3,420 16 40 5,420 1,640( 26 115 4,680 1,150

7 8| 2,610{ 3,170f 17 70f 5,220 1,580f 27 125 4,780 1,170

8 9 2,760 2,820 18 105 4,950 1,530 28 185 4,810 1,080

9 10{ 3,140| 2,670f 19 125 4,650 1,490} 29 427 4,780 956

10 10| 3,640| 2,490] 20 185 4,290 1,450f 30} 1,340| 4,670 1,040

31 1,650 1,010

Monthly mean discharge, in cubic feet per second.............o0vne 169 3,964 2,119

Runoff, in acre-feet .......... e .. .. | 10,420|235,900|130,300

Runoff, ininches ... . outriitiinii it itiieivaansaneenecsanaes I 0.01 0.26 0.15

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h‘iiaé& Discharge |Hour hg.lag%‘i Discharge |Hour Seaig;t [ Discharge [Hour hGeiagglftl Discharge
March 29 April 4 April 10 April 16

N 8.16 303 N |10.64 1,920 N |13.35 3,630 N ]15.19 5,380

12 | 8.67 861 12 | 10,93 2,100 12 | 13,73 3,920 12 [15.16 5,340
March 30 April 5 April 11 April 17

N[ 9.30 1,470 N {11.18 2,260{ N [14.14 4,260 N [15.08 5,230

1z | 9.70 1,5504 12 111,41 2,400 | 12 | 14.46 4,560 12 [14.99 5,090
March 31 April 6 April 12 April 18

N {10.17 1,640 N ]11.56 2,480 N | 14.69 4,820 N |14.88 4,950

12 {10.43 1,770 12 111.70 2,560} 12 | 14.85 5,050 | 12 | 14,77 4,820
April 1 April 7 April 13 April 19

N |10.48 1,800 N 111.79 2,620 N | 15.00 5,260 N 14,61 4,650

12 }10.59 1,880 12 {11.88 2,650| 12 | 15.07 5,350 | 12 |14.44 4,470
April 2 April 8 April 14 April 20

N {10.55 1,850 N |12.02 2,740 N |15.17 5,490 N |14.25 4,280

12 (10.45 1,780 | 12 (12.28 2,910| 12 {15.22 5,570 12 [14.10 4,140
April 3 April 9 April 15 April 21

N [10.29 1,670 N |12.64 3,140) N {15.23 5,580 N |14.00 4,050

12 {10.40 1,740 | 12 {12.98 3,3704 12 |15.23 5,580 12 {13.94 3,890
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Sand Creek near Alpena, S. Dak.

Location.—Lat 44°09'20", tong 98°26'10", in NEINE} sec. 19, T. 108 N., R. 63 W., on left bank
at downstream side of highway bridge, 4 miles southwest of Alpena, 7 miles upstream from
Chicago, Milwaukee, St. Paul and Pacific R. R. bridge, and 10} miles upstream from interlink
with Cain Creek. Altitude of gage is 1, 320 ft (from topographic map).

Drainage area.—240 sq mi, approximately.

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

Discharge record,—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 4. Shifting-control method used May 8-19.

Maxima.—~March-May 1952: Discharge, 1,130 cfs 5 p. m. Apr. 3 (gage height, 12.68 ft, slight
amount of backwater from ice).

1949 to February 1952: Discharge, about 750 cfs Mar. 28, 1951; gage height, 14.1 ft Mar. 28,
1950 (backwater from ice), from graph based on gage readings.

Mean discharge, in cubic feet per second, 1952
Day{ March | April May {[Day| March | April May “Day March April May
1 o] 700 134 11 o] 341 8 21 0 34 3.8
2 0 947 12§ 12 0 228 7 22 0 34 4.1
3 (o} 1,070 11§ 13 0 174 7 23 0 32 4.3
4 ol 1,020 11§ 14 0 120 6 24 0 25 4.3
5 (o} 1,000 10¢ 15 o] 89 6 25 (o] 22 3.9
6 0 858 91 16 0 68 S 26 2 20 3.7
7 0 801 9 17 ] 60 4.9 0 27 5 18 3.3
8 0 938 9| 18 [¢] 52 4.5 1 28 15 17 3.0
9 ol 1,010 8f 19 o] 43 4,24 29 35 16 3.0
10 0 647 8l 20 0 37 3.9 30 160 14 2.7
31 400 2.5
Monthly mean discharge, in cubic feet per second.................. 19.9 348 6.29
Runoff, in acre-feet ,....... . e eiea e .. 1,220 20,700 387
Runoff, ininches ... ... vttt ieentianeneaseasiaanacraaas 0.10 1.62 0.03
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(:;fgghtl Discharge |Hour hel.g%lt Discharge |Hour| lg ?gren Discharge [Hour h(:iagg]:’t ] Discharge
March 28 April 2 April 7 N 9.28 228
6 | 8.09 6 |11.77 6 111.33 781 6 | 9.27 226
N | 8.10 8 {11.73 N |11.37 793 |12 | 9.21 210
6 ] 8.21 N j11.95 6 111.46 818 April 13
12 | 8.28 6 112.48 12 |11.55 8431 N | 9.04 170
March 29 12 {12.52 April 8 12 | 8.92 144
6 1| 8.32 April 3 6 111,73 893 April 14
N | 8.40 6 .31 N |1l1.92 947 | N | 8.79 118
[ 9.03 N |12.46 6 112.06 986 | 12 | 8.69 100
12 | 9.70 5 [12.68 1,130 | 12 |12.16 1,010 April 15
March 30 6 {12.64 April 9 N | 8.62 90
6 (10,00 12 j12.36 6 |12.30 1,050 | 12 8.52 77
N }10.29 April 4 N {1l2.25 1,040 April 16
6 }10.48 6 111.99 6 |12.09 994 N 8.42 67
12 }l0.42 g9 |12.02 12 |11.74 896 | 12 | 8.38 63
March 31 N [12.21 April 10 April 17
6 110.38 6 |12.43 6 [11. 7621 N | 8.34 60
N |10.40 12 [12.34 1,060 N |10.79 830 | 12 | 8.29 55
6 [10.46 April 5 6 |10.41 528 April 18
9 110.45 6 |12.20 1,020( 12 |10.08 439 | N | 8.25 52
12 |10.57 N |l2.20 1,020 April 11 12 | 8.19 47
April 1 6 112.07 989 | 6 | 9.85 376 April 19
2 [10.86 12 |11.82 918 N g9.72 342 N 8.13 43
6 |11.09 April 6 6 | 9.56 301 |12 | 8.09 40
N |11.63 6 |11.68 879 | 12 .36 249 April 20
6 [12.41 N |11.65 871 April 12 N | 8.04 37
12 [12.04 6 |11,52 835 6 9.29 230 {12 7.99 34
12 }11.32 778
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James River near Forestburg, S. Dak.

Location.—Lat 43°58'45", long 98°04'05", in SWISWINW} sec. 20, T. 106 N., R. 60 W., on right
bank 5 ft downstream from highway bridge, 3-3/4 miles southeast of Forestburg, 4} miles down-
stream from Chicago, Milwaukee, St. Paul and Pacific R. R. bridge, and 5% miles downstream
from Sand Creek. Altitude of gage is 1, 205 ft (from Bureau of Reclamation topographic map).

Drainage area.—~18,600 sq mi, approximately.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 2.

Maxima,—March-May 1952: Discharge, 6,290 cfs 12 p.m, Apr. 15to 3 a,m., Apr. 17 (gage height,
15. 46 ft).

1949 to February 1852: Discharge, 5,180 cfs May 27, 30, 1950 (gage height, 15.06 ft, from
graph based on gage readings).

Floods of March 1920 and March 1922 reached a stage of about 18 ft, from information by
local residents,

Mean discharge, in cubic feet per second, 1952
Day| March | April May |iDay| March | April May ||Day| March April May
1 37} 2,420} 5,100§ i1 20| 4,430| 3,370 21 400| 5,340| 1,670
2 341 3,000] 4,960} 12 221 4,860| 3,170( 22 500| 5,050| 1,590
3 31} 3,260 4,830 13 20| 5,810 2,9601 23 4Q0| 4,700{ 1,530
4 31| 3,220| 4,600 14 19| 6,090 2,760] 24 350 4,580 1,480
5 27| 3,310| 4,480f 15 19| &,260| 2,560( 25 400| 4,600 1,430
6 23| 3,480| 4,340] 16 20| 6,290 2,380 26 500 4,730| 1,380
7 19 3,680 4,160 17 26 6,260 2,210Q 27 650 4,880 1,320
8 17} 3.900| 3,990) 18 55| 6,140| 2,080} 28 900 4,960| 1,280
9 17| 4,060| 3,840 19 70| s5,960| 1,920f29| 1,120| 5,080| 1,240
10 19| 4,210f 3,610( 20 150 5,660| 1,790 30 1,510} 5,100| 1,180
31| 1,980 1,150
Monthly mean discharge, in cubic feet per second....... P eee 303| 4,704} 2,721
Runoff, in acre-feet ............. e . . 18,620 [279,900 {167,300
Runoff, ininches.......oovuiiiinivrouinneiaoanoans . 0.02 0.28 0.17
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hgxgght Discharge [Hour hg;ﬁ I Discharge [Hour| ls:isgt l Discharge [Hour h‘i;ﬁ; Discharge
March 17 March 24 April 1 Aprill 9
N | 3.20 N | 6.80 N 112.18 N |14.45 4,060
12 | 3.40 6 | 6.98 12 |12.68 12 {14.50 4,120
March 18 12 | 7.13 April 2 April 10
N | 3.54 March 25 N |13.23 N |14.56 4,200
12 3.66 N 7.18 12 }13.71 3,320 | 12 [14.65 4,320
March 19 12 | 7.19 April 3 April 11
N 3.89 March 26 N |13.62 3,260 N }14.74 4,430
6 1 4.07 N | 7.18 12 [13.52 3,200 | 12 |14.82 4,540
12 | 4.32 12 | 7.26 April 4 April 12
March 20 March 27 N 13.55 3,220 N |14.95 4,800
N | 4.57 N | 7.33 12 |13.60 3,250 (12 (15.12 5,280
12 5.78 iz 7.51 April 5 April 13
March 21 March 28 N [13.69 3,300 | N {15.24 5,630
N | 6.83 N | 7.68 12 |13.81 3,390 | 12 }15.33 5,900
12 | 7.52 12 | 8.03 April & © April 14
March 22 March 29 N [13.92 3,480 | N }15.40 6,110
N 7.73 N 8.32 12 [14.03 3,580 | 12 [15.44 6,230
6 | 7.76 12 | 9.15 April 7 April 15
12 | 7.87 March 30 N {14.13 3,680 | N |15.45 6,260
March 23 N | 9.9 12 |14.22 3,780 |12 [15.46 6,290
N | 7.30 12 |10.78 April 8 April 16
12 | 6.95 March 31 N |14.33 3,910 | N |15.46 6,290
N f11.30 12 |14.41 4,000 |12 {15.46 6,290
12 j11.75
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James River near Scotland, S. Dak.
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Location,—Lat 43°11'00", long 97°37'55", in SWiSW} sec. 30, T. 87 N., R. 57 W., on left bank
50 ft upstream from highway bridge, 500 ft upstream from Dawson Creek, and 5 miles northeast
of Scotland.

Drainage area.—21, 550 sq mi, approximately.

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

Discharge record,—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-30.

Maxima.—March-May 1952: Discharge, 6,480 cfs 4-8 a, m. Apr. 23 (gage height, 16.23 ft),

mark) ; gage height, 15,89 ft Apr. 1, 1950,

1928 to February 1952: Discharge, 10, 800 cfs May 15, 1942 (gage height, 15.5 ft, from flood-

Mean discharge, in cubic feet per second, 1952

Day| March | April May {Day| March | April May |Day| March April May
1 340 2,990| 4,690( 11 180 5,340| 4,550f 21 1,530 6,070 3,280
2 300| 3,040{ 4,670 12 195f 5,250| 4,400f 22 1,650| 6,390| 3,160
3 260] 3,110| 4,700f 13 220 5,110 4,270f 23 1,500| 6,450( 3,030
4 220| 3,240) 4,760} 14 240( 4,970| 4,130 24 1,350( 6,330 2,870
5 190 3,450 4,800) 15 260 4,870| 4,000 25 1,3%0| 6,080 2,670
6 170| 3,850] 4,830} 16 300| 4,860| 3,900} 26 1,370| 5,800| 2,500
7 155§ 4,360 4,820 17 450| 4,990 3,770 27 1,320 5,480| 2,400
8 155| 4,900| 4,780f 18 820 5,290 3,670 28 1,400 5,180 2,220
9 160f 5,260 4,760 19 1,040} 5,760| 3,560f 29 1,960| 4,940( 2,010
10 165| 5,380 4,650] 20 1,290} 6,220| 3,410} 30 2,580| 4,780] 1,840
31 2,930 1,690
Monthly mean discharge, in cubic feet per second 842 4,992 3,703
Runoff, in acre-feet ...... . e iatreretreeaaasanns 51,750 {297,000 (227,700
Runoff, ininches ... .. ...ttt eneiiine et iieoeuacnaonsaonns 0.05 . 0.20

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour lgiagg}ftLDischarge Hour hg;"giﬂ Discharge |Hour }S‘:gﬁt Discharge [Hour,| h(iianglft Discharge
March 17 March 23 March 29 April ¢
N | 4.03 N | 8.30 N | 9.80 N [12.83 3,240
12 | 4.97 6| 7.89 12 |10.94 12 |12.74 3,300
March 18 12 | 7.73 March 30 April 5
N { 5.90 March 24 N |11l.65 N |12.96 3,440
12 | 6.44 N | 7.70 12 |11.98 2,870 | 12 [13.27 3,610
March 19 12 | 7.77 March 31 April 6
N 6.70 March 25 N |12.12 2,950 N |13.65 3,840
12 | 6.99 N| 7.99 12 |12.15 2,960 | 12 [14.01 4,100
March 20 12 7.88 April 1 April 7
N | 7.83 March 26 N |12.20 2,990 | N 14.30 4,350
12 | 8.15 N | 7.83 12 |12.25 3,020 | 12 14,60 4,660
March 21 12 7.65 April 2 April 8
N | 8.47 March 27 N |12.30 3,050 | N [14.84 4,910
i2 | 8.61 N | 7.61 12 |12.32 3,060} 12 |15.05 5,140
March 22 12 7.62 April 3 April 9
N 8.79 March 28 N |12.40 3,110 N [15.20 5,290
6 | 8.85 N | 7.81 12 |12.50 3,170 | 12 |15.25 5,340
12 | 8.82 12 | 8.50
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Vermillion River Basin

Vermillion River near Wakonda, S. Dak.

Location.—~Lat 42°59'20", long 96°57'50", in SWiNW} sec. 2, T. 94 N., R. 52 W., near center of
span on downstream side of bridge on State Route 19, 3} miles downstream from Frog Creek,
74 miles southeast of Wakonda, and 161 miles downstream from Turkey Ridge Creek.

Drainage area.~—1, 680 sq mi, approximately.

Gage-height record.~Once- or twice-daily wire-weight gage readings except for Mar. 16 to May 3,
May 27-30, for which a graph was drawn based on gage readings.

Discharge record.—Stage-discharge relation for main channel defined by current-meter measure-
ments. Stage-discharge relation indefinite Apr. 1-15 due to bypass flow from levee breaks up-
stream; total discharge computed for main channel and estimated for bypass flow. Affected by
ice Mar. 1-16, 20-28.

Maxima.~March-May 1952: Discharge, 3,280 cfs 7 p.m. Apr. 4 (includes 840 cfs, estimated by~
pass flow from levee break); gage height, 16,37 ft 10:30 p. m. Mar. 31.

1945 to February 1952: Discharge observed, 3,010 cfs June 13, 1947 (gage height, 16.63 ft),
from rating curve extended above 1, 400 cfs.

Mean discharge, in cubic feet per second, 1952

Day| March April May [Day| March | April May [[Day| March April May
1 130 2,740 249§ 11 85 1,570 1784 21 1,500 434 104
2 120| 2,530 222] 12 120 1,360 182 22 1,650 551 103
3 110 2,870 218f 13 170} 1,180 170 23 1,300 623 105
4 110} 3,230 209} 14 200 $60 1581 24 800 626 108
5 100| 3,210 1l92{ 15 210 750 145 25 600 528 108
6 95 2,960 173 16 240 614 1381 26 500 441 102
7 S0 2,730 161} 17 422 541 131 27 450 380 105
8 85| 2,520 157{ 18 726 488 124 28 500 335 198
9 85] 2,240 166§ 19 1,030 464 123§ 29 966 303 223
10 85 1,890 180( 20 1,250 432 111§ 30 2,440 269 148
2,940 120
616 | 1,326 155
e 37,900] 78,900 9,540
Runoff, in inches..... . ceiean 0.42 0.88 0.11

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Flow at station divided between main channel and overflow channel; discharge in table below is for]
main channel only

|Hour hce'?_gglfti Discharge [Hour] h?ia %‘Z Discharge [Hour| ﬁggﬁt Discharge [Hour hGegaf:t | Discharge
March 16 March 21 iz | 9.74 12 [15.87 2,770

6 6.80 6 114.43 March 26 March 31
N | 6.91 8 |14.52 6 | 9.60 6 |15.94 2,820
6] 7.25 N |14.53 N | 9.47 N 116.09 2,920
12§ 7.75 6 §114.63 6] 9.31 6 |l16.28 3,060
March 17 12 114.90 12 | 8.18 12 |16.35 3,100

6 | 8.32 March 22 March 27 April 1
N | 8.60 6 [15.10 6 | 9.04 6 |16.11 2,940
6 | 8.54 N [15.02 N | 9.00 N }115.75 2,680
12 | 8.80 6 114.92 6 1 9.03 6 115,44 2,470
March 18 12 }14.66 12 | 9.08 12 {15.26 2,340

6 | 9.60 March 23 March 28 April 2
N |10.60 6 |14.31 6 | 9.17 N |15.33 2,390
6 111.40 N {13.90 N | 9.29 12 j15.42 2,450

12 (11.75 6 (13.23 6 | 9.40 April 3
March 19 12 j12.59 iz | 9.65 §92 | N |15.52 2,520
6 |11.92 March 24 March 29 l2 |15.52 2,520

N {11.99 6 |11.95 6 |10.30 696 April 4
6 |12.18 N 111.31 N |10.94 8l2| N |15.48 2,500
12 {12.60 3 }11.00 2 {11.25 870 | 12 |15.34 2,400

March 20 6 110.97 6 112.75 1,200 April 5
6 |13.03 12 110.81 12 (14,28 . 1,790} N [15.19 2,290
N |13.28 March 25 March 30 12 }15.03 2,200

6 }13.52 6 110.54 6 115.11 2,250 April 6
12 {13.90 N ]10.25 N |15.54 2,540 | N [14.83 2,080
6| 9.86 6 115.78 2,710 | 12 {14.68 1,990

Supplemental record.-— Mar. 31, 10:30 p.m., 16.37 ft, 3,120 cfs.
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Big Sioux River Basin

Big Sioux River at Watertown, S. Dak.

Location.—Lat 44°56'30", long 97°08'50", in SWiSWINW} sec. 13, T. 117 N., R. 53 W., near
center of span on upstream side of highway bridge, 1 mile downstream from inlet-outlet to Lake
Kampeska, 2} miles northwest of Watertown, and 8} miles upstream from Willow Creek.

Gage-height record.~Once-daily wire-weight gage readings except for Apr. 3-5, 7-12, 14-19, 21-24
when graph was drawn based on gage readings. No gage-height record Mar. 2, 9, 13-16, 23, 30,
Apr. 6, 13, 20, 27, May 4, 11, 18, 25, 30.

Discharge record—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 10. Discharge for periods of no gage-height record estimated on basis of
weather records or interpolated.

Maxima.—~March-May 1952: Discharge, 2,220 cfs 7 p.m. Apr. 9 (gage height, 10.30 ft, from
graph based on gage readings, backwater from ice); gage height observed, 10.35 ft 8 a.m.

Apr. 4 (ice jam).
1945 to February 1952: Discharge observed, 952 cfs Apr. 13, 1947 (gage height, 8.93 ft),
from rating curve extended above 410 cfs by logarithmic plotting,

Remarks.—Water is stored naturally offstream in Lake Kampeska (capacity, 35,500 acre-ft} during
periods when river is rising and then naturally released, in part, when river is falling.

Mean discharge, in cubic feet per second, 1952

Day| March | April May fDay| March | April May [Day| March April May
1 8 40 320¢ 11 9 1,640 190f 21 9 664 82
2 8 50 3000 12 9 1,510 183§ 22 8 601 68
3 8 70 2874 13 9 1,370 175 § 23 8 555 64
4 8 100 274§ 14 9 1,340 161 24 9 497 64
5 9 100 260 15 9 1,390 148} 25 9 459 60
6 9 100 249 16 10 1,180 134 § 26 10 434 57
7 10 250 234) 17 12 1,050 1214 27 10 408 65
8 10 1,500 231¢ 18 12 941 113§ 28 12 382 52
9 10 1,600 217f 19 12 831 105 f 29 15 363 49
10 9 1,750 198§} 20 10 740 94§ 30 20 339 42
31 30 34
Monthly mean discharge, in cubic feet per second........... .. 10.6 742 149
Runoff, in acre-feet ........ 655 | 44,140 9,190

Runoff, in inches...... e ireaiiieaaeaieaaad eeeaeaes . - - -
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Gage : Gage Gage ; Gage
[Hour hel M[thcharge Hour| height Discharge [Hour height Discharge [Hour|, .5, Discharge
April 7 April 8 April 9 April 10

4 7.15 4 9.62 4 9.32 4 9.62 1,780
8 7.18 8 9.94 8 9.50 8 9.56 1,750
N 7.26 N |10.10 N 9.78 N 9.53 1,720
4 7.56 4 110.14 4 110.14 4 9.51 1,710
8 8.28 8 9.40 8 |10.29 8 9.50 1,700
12 9.08 12 9.22 12 |10.00 1,970 | 12 9.49 1,690

Supplemental record.—Apr. 9, 7 p.m., 10.30 ft, 2,220 cfs.



232 FLOODS OF 1952 IN MISSOURI RIVER BASIN

Big Sioux River near Dell Rapids, S. Dak.

Location.—Lat 43°47'25", long 96°44'45", in NWiNW% sec. 28, T. 104 N., R. 48 W., on right bank
at downstream side of highway bridge, a quarter of a mile downstream from confluence of divided
channels, 1-3/4 miles upstream from nearest tributary, and 3 miles southwest of Dell Rapids.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 2.

Maxima.~March-May 1952: Discharge, 15,400 cfs 10:30 a.m. Apr. 5 (gage height, 14.85 ft).

1948 to February 1952: Discharge, 12,300 cfs Apr. 4, 1951 (gage height, 14,36 ft)

Mean discharge, in cubic feet per second, 1952

Day| March | April May }Day| March | April May nDay March April May
1 45 3,500 2,090] 11 40 8,640 1,340 21 250 3,440 901
2 45 4,300 1,9104 12 40 6,980 1,290} 22 225 3,480 872
3 45 4,550 1,770f 13 40 6,560 1,2300 23 125 3,470 869
4 45 7,410 1,680Q 14 40 5,960 1,170 24 75 3,530 859
5 40| 14,700{ 1,590f 15 40| 5,300{ 1,110f25 65| 3,580 859
6 40| 13,400} 1,510f 16 40§ 4,710| 1,040]l 26 70| 3,450 853
7 40| 10,800 1,450) 17 40 4,250 999§ 27 110 3,180 830
8 40 8,940 1,430 18 50 3,940 873 28 450 2,820 802
9 40 8,940 1,400§ 19 70 3,710 946 29 1,500 2,550 786
10 40 9,170 1,3804 20 200 3,530 923§ 30 2,700 2,290 763
31 3,300 744
Monthly mean dxscharge, in cubic feet per S€coOnd........ovuvviasnn 319| 5,701} 1,173
Runoff, in acre-feet ..... . e .| 19,620}339,300| 72,140

Runoff, ininches ... .viuienniiiiniuineeeiioneeeoaaarasoasnass . - - -

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

|Hour th Discharge |Hour hg};lmscharge Hour| gzgﬁt—[ Discharge |Hour| hce;xggt Discharge

March 27 April 1 6 114.78 14,900 April 11

6] 3.99 6 |12.80 12 [14.72 14,500 N |13.76 8,810

N| 4.02 N |12.50 April 6 12 |13.46 7,600

6§ 4.31 6 }12.,77 6 114.65 14,000 April 12

12 | 4,59 12 112.77 N |14.58 13,500 N |13.21 6,810
March 28 April 2 6 [14.47 12,800 12 |13.16 6,680

6] 4.68 6 )12.59 12 114.38 12,100 April 13

N 4.83 g |12.82 April 7 N {13.13 6,610

6} 6.96 N |12.38 6 114.25 11,400] 12 113,00 6,320

12 | 7.90 6 |11.94 N |14.15 10,800 April 14
March 28 12 [11.83 4,520 6 [14.08 10,300 | N {12.80 5,940

5 .06 April 3 12 |13.95 9,690 12 |12,61 5,630

N | 8.07 6 |11.76 4,430 April 8 April 15

2 8.40 N {11.77 4,440 6 113.85 8,220 N {12.40 5,300

6 }10.60 6 J11.88 4,580) N }13.78 8,900 12 |12.18 4,980

12 [11.94 12 |12.18 4,950} 6 [13.70 8,540 April 18
March 30 April 4 12 113.69 8,500 N |11.97 4,700

6 112.25 6 12.62 5,640 April 9 12 |11.78 4,450

N [12.50 N {13.15 6,6601 6 [13.73 8,680 April 17

6 112.69 6 |13.72 8,630 N |13.82 9,080 | N ]J1l.81 4,240

12 112.77 12 j14.42 12,500) 6 j13.85 9,220 12 |11.48 4,070
March 31 April 5 12 {13.82 9,080

6 |12.67 6 J14.77 14,800 April 10

N j12.59 9 [14.84 15,300f N |13.83 9,120

6 |12.65 N [14.84 15,300 | 12 |13.88 9,350

i2 j12.71

Supplemental record.—Apr. 5, 10:30 a.m., 14.85 ft, 15,400 cfa.
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Skunk Creek near Sioux Falls, S. Dak.

Location.—Lat 43°932'35", long 96248'30", in NWiNWi sec. 23, T, 101 N., R. 50 W., on left bank
at downstream side of bridge on U. S. Highway 16, 600 ft upstream from nearest tributary, 2}
miles upstream from mouth, and 4 miles west of Sioux Falls.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-22.

Maxima.—March-May 1952: Discharge, 5,770 cfs 11 p.m. Mar. 29 (gage height, 12.16 ft).

1948 to February 1952: Discharge observed, 3,680 cfs July 29, 1948 (gage height, 10.59 ft),
from rating curve extended above 2, 400 cfs.

Mean discharge, in cubic feet per second, 1952
Day| March | April May ([jDay] March | April May |Day|{ March April May
1 30 2,150 2954 11 25 616 2544 21 230 500 109
2 30 2,120 278) 12 25 616 223 22 50 771 100
3 30 1,670 258 13 25 596 194§ 23 46 690 104
4 35 1,340 235( 14 20 548 171 24 73 582 107
5 40 1,010 212{ 15 20 505 158 25 69 519 100
6 35 821 1844 16 25 482 1474 26 72 468 94
7 30 735 190§ 17 25 468 133 |f 27 80 418 84
8 25 781 205 18 25 459 120§ 28 426 373 79
9 20 751 2383 19 50 459 111§ 29 3,130 342 79
10 25 562 2744 20 510 449 104130 | 4,150 316 77
72
Monthly mean discharge, in 737 161
Runoff, in acre-feet...... .. » 43,870} 9,920
Runoff, in inches..... .. . - - -
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hgggg:t Discharge |Hour| h‘e:'iag%i Discharge |Hour }()}e:: g;t Discharge [Hour h(e;:iiggl:t Discharge
March 18 March 23 6 4.50 524 (4:30] 6.26 1,460
6 3.37 6 2.99 37112 6.80 1,780 6 6.45 1,570
N 3.58 N 2.92 30 March 29 10 7.10 1,960
6 3.80 6 3.07 46 6 7.31 2,100 { 12 6.98 1,890
8 3.86 10 3.28 79 N 7.82 2,440 April 3
12 | 3.83 12 | 3.27 77 6 {10.04 4,080} 2] 6.85 1,810
March 19 B March 24 11 (12.16 5,770 6 6.96 1,880
6 | 3.69 6 | 3.23 70| 12 [12.08 5,700 9| 6.98 1,890
N 5.60 N 5.24 72 March 30 N 6.78 1,770
3 | 3.87 6 | 3.26 75| 6 {10.98 4,810 ( 5 | 6.09 1,360
6 4.51 12 3.25 741 N 9.64 3,770 6 6.13 1,390
i2 | 7.03 March 25 6 | 9.24 3,470 1 9| 6.34 1,500
March 20 6 3.21 67 | 12 9.19 3,430 | 12 6.03 1,340
3 7.19 N 3.20 65 March 31 April 4
6 7.07 6 3.23 70 3] 8.78 3,130 3 5.79 1,200
N 6.51 12 3.24 72 N 8.29 2,770 6 5.89 1,260
6 6.39 March 26 3 8.28 2,770 N 6.23 1,440
iz 6.05 6 3.22 68 6 8.43 2,870 2 6.26 1,460
March 21 N { 3.24 72110 | 8.61 3,010 | 6} 6.18 1,420
6 5.57 [] 3.27 77 |12 8.58 2,980 [ 12 5.82 1,220
N 5.33 12 3.24 72 April 1 April 5
4 5.16 March 27 6 8.16 2,680 6 5.37 968
6 | 4.79 6 | 3.22 68 N | 6.72 1,730 1 2 | 5.31 936
12 4.19 N 3.28 79 4 6.09 1,360 N 5.40 985
March 22 [] 3.33 88 4] 6.39 1,530 4 5.49 1,030
6 4.06 12 3.37 96 | 12 7.99 2,560 6 5.48 1,030
N | 3.84 March 28 April 2 12 | 5.34 952
6 3.44 6 3.42 107 6 7.85 2,460 April 6
12 3.14 56 N 5.54 136 | 10 7.84 2,460 6 5.14 844
N 7.44 2,180 N 4,96 751
6 | 5,07 807
12 | 5.08 813
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Big Sioux River at Sioux Falls, S. Dak.

Locatjon.~Lat 43°30", long 96°44', in S} sec. 32, T. 101 N., R. 39 W., near center of span on
downstream side of highway bridge, 0.25 mile downstream from Great Northern Railway bridge,
1 mile southwest of Sioux Falls, and 3 miles downstream from Skunk Creek. Datum of gage is
1, 392,83 ft above mean sea level, datum of 1929 (levels by Corps of Engineers).

Drainage area—S5, 550 sq mi, approximately.

Gage-height record.—Once-daily wire-weight gage readings except for Mar, 19 to May 5 when graph
was drawn based on one or more daily gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-30 and by flow through bypass canal Mar. 29 to May 16. Shifting-control method
used May 17-31.

Maxima.—March-May 1952; Daily combined discharge, 13,000 cfs Apr. 7; main channel discharge
only, 11,000 cfs 8 a. m. Apr. 7 (gage height, 14.5 ft, from graph based on gage readings); daily
discharge for bypass canal, 2,800 cfs Apr. 6.

1943 to February 1952: Daily combined discharge, 11,200 cfs Apr. 7, 1951; main channel
discharge only, 10,600 cfs Apr. 6, 1951 (gage height, 14.3 ft, from floodmark); daily discharge
for bypass canal, 2, 500 cfs Apr. 6, 1951.

Remarks.—During periods of extremely high stage, part of flow leaves channel above gage and by-
passes gage through a bypass canal which returns to main channel at a point about 8 miles below
gage. Daily discharges shown during periods of flow through the bypass canal are the sum of the
main channel and bypass canal discharges.

Mean discharge, in cubic feet per second, 1952

[Combined flows of main channel and bypass canal]

Day| March | April May [Day| March | April May JIDay| March April May
1 80| 6,360( 2,510f 11 150| 9,000} 1,640 21 700| 3,760| 1,060
2 80| 7,240 2,340f 12 150 9,100y 1,600§ 22 500{ 3,8801 1,050
3 80 6,230 2,200] 13 120 8,280 1,510( 23 350 3,780 1,020
4 80| 6,460| 2,010 14 120| 7,080| 1,430} 24 250 3,660| 1,020
5 80| 7,200( 1,890f 15 120 6,360{ 1,380 25 200 3,520 996
6 80| 10,200 1,780] 16 120| 5,650 1,270} 26 180} 3,460 990
7 90| 13,000 1,790} 17 100| 5,040} 1,180} 27 180| 3,300 973
8 90| 11,800 1,750f 18 100| 4,510{ 1,130 28 360 3,090 945
9 90| 9,930 1,740{ 19 300! 4,130{ 1,1104 29 3,150 | 2,930 922

10 100} 8,820| 1,700f 20 8oo| 3,840} 1,080} 30 6,800| 2,700 888
31 5,910 859

Monthly mean dxscharge, in cubic feet per second . N 694 6,140 1,412

Runoff, inacre-feet .......c..o00rvvecnscocreanns . 42,660 {365,300 | 86,820

Runoff, ininches.....couivieuiiuinennnnns 0.14 1.23 0.29

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
[For main channel only]

[Hour }g?ght I/stcha.rge Hour hei@tlecharge Hour Gage erscharge Hour hi;ggi?tl Discharge
March 28 N {10.50 5,060 April 6 April 11

N 3.32 7 110.32 4,880 N {12.00 71,020 N |12.39 7,330

5 3.50 12 |10.60 5,150 12 |13.70 9,950 12 |12.53 7,560
12 4,32 April 2 April 7 April 12

March 29 5 111.57 6,550 8 114.50 11,000 N }12.58 7,640

N 7.26 8 |11.65 6,660 N |14.40 10,800} 12 |[12.52 7,540
6 {10.21 N {11.62 6,620| 12 {14.02 10,000 April 13

12 112.48 12 j10.96 5,740 April 8 N |12.06 6,830

March 30 April 3 N }|13.73 9,500} 12 j11.69 6,300
3 |12.85 N {10.91 5,640 10 {13.67 9,390 April 14

N |12.43 6 110.90 5,630 12 |13.54 9,150 N }J11.33 5,820

5 |11.26 12 |10.69 5,390 April ¢ 12 §11.07 5,520
12 {10.90 5,250 April 4 5 113.18 8,580 April 15

March 31 10 }10.26 4,940 N J13.01 8,280 N ]10.85 5,280

N |10.62 4,980 N |10.28 4,960 | 12 [12.70 7,800 ] 12 |10.54 4,980
2 110.55 4,910 | 12 [10.36 5,040 April 10 April 16

10 |10.76 5,110 April 5 N J12.28 7,160 N jl10.12 4,590

12 |10.70 5,060 N |10.28 4,940 6 {12.05 6,820 | 12 9.95 4,450
April 1 3 {10.30 4,9601 12 12,17 7,000 April 17

8 110.45 5,010 12 {10.94 5,620 N | 9.60 4,170

12 9.34 3,970
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Rock River near Rock Valley, Iowa

Location~Lat 43°11'55", long 96°20'10", in NE} sec. 25, T. 97 N., R. 47 W., on downstream
side of bridge on U. S. Highway 18, 1.8 miles west of Rock Valley, and 17 miles upstream
from mouth. Datum of gage is 1, 216. 00 ft above mean sea level (Iowa Highway Commission
bench mark).

Drainage area.—1, 630 sq mi, approximately.

Gage-height record.—Wire-weight gage read frequently. Graph based on gage reading below 6.2 ft
and water-stage recorder graph at high stage used Mar. 16 to Apr. 29. No gage-height record
Mar, 2-5, 7, 9, 11-14, May 1, 2, 4-6, 8, 9, 11, 12, 14, 15, 17, 18, 22, 24, 25, 27, 30,

Discharge record,—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-14. Discharge for periods of no gage-height record was estimated on basis of
weather records and records for nearby stations. Shifting-control method used Mar. 15-29.

Maxima.—March-May 1952: Discharge, 17,300 cfs 9 a.m. Mar. 31 (gage height, 15.30 ft).

1948 to February 1952: Discharge, 14, 300 cfs Apr. 5, 1951 (gage height, 14.77 ft).
Flood of 1897 reached a stage of 17.0 ft (discharge not determined), from information by Iowa
Highway Commission.

Mean discharge, in cubic feet per second, 1952

Day| March [ April May ||[Day| March | April May an March April May
1 390| 12,500 454§ 11 260{ 1,500 425( 21 3,860 815 252
2 340 9,000 425f 12 260 1,260 390 22 2,080 975 249
3 280 6,580 399 13 250 1,200 356 23 935 1,320 246
4 250f 5,600 380) 14 250 1,120 345() 24 683 1,300 245
5 230| 4,450 360f 15 270 1,030 335 25 651 980 244
6 230 3,240 340] 16 341 965 332| 26 667 815 243
T 230 2,220 320 17 506 800 305 || 27 671 695 225
8 240 1,880 365§ 18 2,810 855 28014 28 911 611 213
9 250| 2,080 4104 19 3,870 830 257 29 4,340 551 196
10 260 2,210 456) 20 5,200 810 252 30 | 11,600 478 190
31} 15,900 182
Monthly mean discharge, in cubic feet per second....... [ ceen 1,904 2,293 312
Runoff, in acre-feet ..................oiiae, ... |117,100)136,400} 19,180
Runoff, in inches.......... Cei e 1.35 1.57 0.22
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour lgiaggﬁt Discharge |Hour hgf ﬂiet Discharge {Hour Se zgﬁt I Discharge |Hour| hGe?gg}ft Discharge
March 17 N | 8.90 2,010 April 1 8 9.64 2,840
6| 6.20 371 6 8.29 1,570 6 |14.63 13,400 12°] 9.40 2,600
N| 6.35 420 12 | 7.81 1,270 N [14.46 12,600 April 7
6 6.73 555 March 28 6 |14.23 11,600 6 9.19 2,390
12| 7.62 950 | 6 6.87 790| 12 [13.98 10,600 N | 8.99 2,190
March 18 N 6.83 771 April 2 <] 8.81 2,030
6 9.32 2,130 6 7.05 885 6 {13.69 9,780 12 8,70 1,940
N [10.64 3,470 12 8.26 1,640 N |13.37 8,980 April 8
6 {10.58 3,400 March 29 6.{13.06 8,220 6 8.61 1,870
12 ]110.70 3,530) 6 9.90 3,180 ] 12 [12.69 7,410} N | 8.60 1,860
March 19 N |10.32 3,640 April 3 6 8.63 1,880
6 |10.83 3,680 6 |11.60 5,400] 6 {12.39 6,810 12 | 8.70 1,940
N |10.87 3,730 | 12 [13.22 8,600 N |12z.22 6,480 April 9
6 |10.92 3,790 March 30 6 [12.10 6,270 6 8.74 1,970
12 {11.89 5,040| 6 |13.96 10,6001 12 |12.00 6,100 N | 8.84 2,060
March 20 N |14.27 11,800 April 4 6 | 8.97 2,170
6 112.53 6,020 6 |14.47 12,600 6 |11.84 5,840 | 12 | 9.12 2,320
N |1l2.17 5,460 | 12 | 14.77 14,200) N {11.67 5,570 April 10
6 |11.47 4,460 March 31 6 |11.54 5,360 6 9.23 2,430
12 |11.59 4,630 6 [15.23 16,900| 12 {11.39 5,120 N | 9.12 2,320
March 21 8 |15.29 17,200 April 5 6 8.80 2,020
6 |11.47 4,590 § 115,30 17,300| 6 [11.15 4,740 12 | 8.51 1,790
N {10.85 3,870} 10 115.29 17,200 N }10.93 4,400 April 11
6 |10.19 3,170 N |15.25 17,000 6 |10.73 4,120} 6 8.25 1,600
12 9.94 2,940 | 6 {15.00 15,500 | 12 | 10.61 3,960 N | 8.07 1,480
March 22 12 |14.79 14,200 April 6 6| 7.92 1,380
6 9.61 2,630 6 110.38 3,660 12 | 7.77 1,290
N [ 10.00 3,200

Supplemental record.— Mar. 16, 12 p.m., 6.32 ft, 409 c¢fs; Mar. 27, 12 p.m., 6.79 ft,
754 cfs.
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Dry Creek at Hawarden, Iowa

Location.—Lat 42°59'30", long 96°28'10", in NELNE} sec. 2, T. 94 N., R. 48 W,, on left bank 6 ft
downstream from bridge on State Highway 10, at east edge of Hawarden, 1.7 miles upstream
from mouth. Datum of gage is 1, 170. 42 ft above mean sea level, datum of 1929 (Corps of Engi-
neers' bench mark).

Drainage area.—48 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except Mar. 12, 14, 16-21, Apr. 1 for which
graph was drawn based on wire-weight gage readings. Wire-weight gage readings used Apr. 2
to May 31. No gage-height record Mar, 22-27.

Discharge record.—Stage-discharge relation defined by current-meter measurements to 500 cfs and
extended to peak stage by logarithmic plotting. Stage-discharge relation affected by ice Mar. 1-9;
discharge for this period and for period of no gage-height record computed on basis of weather
records and records for nearby stations, Shifting-control method used throughout.

Maxima.—March-May 1952: Discharge, 1,020 cfs 5 a.m. Mar. 30 (gage height, 14.14 ft).

1948 to February 1952: Discharge, 950 cfs 8 p. m. Mar. 27, 1951 (gage height, 13.83 ft).

Flood of September 1926 reached a stage of 18.0 ft (discharge not determined) and flood of
1934 reached a stage of 15.8 ft (discharge not determined), from information by Iowa Highway
Commission.

Mean discharge, in cubic feet per second, 1952
Day | March | April May jDay| March | April May JDay! March | April May
1 8 61 7.0 11 109 18 9.11 21 44 22 4.3
2 8 36 6.4 12 50 17 7.4 22 30 32 4.3
3 7 33 6.1 13 64 18 7.0[ 23 28 19 4.8
4 7 27 5.81 14 60 18 6.3 24 26 14 5.1
5 7 22 5.2{ 15 83 17 5.6 25 24 12 4.6
6 6 20 4.6 16 91 16 6.4 26 22 10 4.6
7 6 20 7.0 17 118 15 5.9 27 22 9.7 4.6
8 6 20 8.5( 18 367 16 5.6 28 22 7.8 4.0
9 6 21 10.0] 19 136 i9 5.10 29 211 7.4 3.4
10 67 18 11.0 ) 20 113 17 5.6 30 600 7.2 3.2
31 148 3.2
Monthly mean discharge, in cubic feet per second........cvcunevnne 80.5 19.7 5.86
Runoff, in acre-feet e 4,950 1,170 360
Runoff, ininches...... ... oooiiieiininnann Ceiiteriesireseiaesens 1.93 0.46 0.14
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
a|
Hour hcéiagg:t Discharge [Hour }iﬁt Discharge Hour‘}g;‘ghet Discharge |[Hour }?eigﬁtlmscharse
March 10 March 14 Mar.18(cont'd.) March 29
6 4.47 8 6 6.28 83 6 | 10,02 334 21 5.20 26
10 | 4.48 6 N| 6.08 55 8 (10.35 371 4| 5.28 28
N 4,95 20 [ 6,04 53 10 { 10.61 401 6 5.29 28
2 | 6.58 76 iz | 6.09 55 N | 10.85 432 8| 5.33 30
4 | 7.72 137 March 15 2 /10,98 448 10| 5.43 32
6 | 8.48 188 [ 6.00 52 4 |10.97 447 N| 5.55 36
8 | 8.10 163 N | 5.83 45 6 | 10.82 428 2] 5.75 42
10 | 7.82 131 2| 5.82 45 8 [10.50 389 4| 9.64 294
12 | 7.22 107 41 8,22 60 10 | 10.15 348 6 |11,61 542
March 11 6| 7.87 146 12| 9.715 305 8 111.79 570
2 | 6.97 94 8| 8.30 177 March 19 10 | 11.85 580
4 | 6,77 84 10 | 8.21 170 4] 8,92 223 12 12,04 613
6 | 6.73 82 12 | 7.64 132 81 7.97 153 March 30
8 6.79 85 March 16 N 7.02 96 2 113.40 870
10 | 7.086 98 4| 6.92 91 4| 6.58 76 4 114,07 1,000
N | 7.43 119 8 6.53 73 8| 6.42 68 6 |14.10 1,010
2 17.96 152 N | 6.30 83 12§ 6.95 92 8 |13.65 920
4 | 8.13 164 4| 6.22 80 March 20 10 | 12,77 746
6 | 7.86 146 8| 7.39 116 2| 7.95 152 N |11.69 553
8 [ 7.27 110 12 | 7.94 151 4| 8.22 170 2 110.98 448
10 | 6.72 82 March 17 [ 8.39 183 4 110.15 346
12 | 6.43 68 2] 8.14 165 81 8.36 181 8 9.58 286
March 12 4] 8.22 170 10 | 8.00 156 8| 9.52 280
4 | 6,08 54 6 7.95 182 Nj 7.38 ils 10 | 9.57 286
8 | 5.84 46 8 | 6.87 89 2| 6.90 920 1z | 9.53 282
N | 5.71 41 10 | 6.50 72 41 6.50 T2 March 31
4 | 5.65 39 N | 6.40 67 [ 6.22 60 8 | 8.75 210
8 | 6.06 54 2| 6.36 66 8| 6.03 53 N | 7.42 118
12 | 6.25 62 4| 6.36 66 10| 5.95 50 6 6.79 85
March 13 & 6.85 88 12 | 5.92 48 12 | 6.60 76
4 | 5,98 51 8| 7.60 130 March 21 April 1
8 | 5.80 44 10 | 8.29 178 4| 5.99 51 8 6.52 73
N | 5.88 47 i2 8.79 212 81 6.17 58 N | 6.32 64
4 | 6.40 67 March 18 N| 6.03 53 6| 5.96 50
8 | 7.15 103 2| 9.23 252 4| 5.40 32 12 | 5.68 39
12 | 6.65 79 4| 9.85 295 8 | 5.32 30
12 | 5.40 32

) - wmtal records.~ Mar. 28. 12 ..m,, 5.12 ft, 24 cfs; Mar. 30, 5 a.m,, 14,14 £t,
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Big Sioux River at Akron, Jowa
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Location,—Lat 42°49'40", long 96°33'50", in W} sec. 31, T. 93 N., R. 48 W., on left bank, 300 ft
downstream from highway bridge in Akron, and 2-3/4 miles upstream from Union Creek. Datum
of gage is 1, 118,90 ft above mean sea level, datum of 1929,
Drainage area.—8, 851 sq mi.
Gage-height record—~—Water-stage recorder graph except for Mar. 26 when graph was drawn on basis
of fragmentary recorder record.
Discharge record.—Stage-discharge relation defined by current-meter measurements below 20, 000
cfs and extended to peak stage on basis of velocity-area studies. Affected by ice Mar. 5-8.
Maxima.—March-May 1952: Discharge, 33,000 cfs 5-6 p.m. Apr. 1 (gage height, 19,75 ft), from
rating curve extended above 20, 000 cfs on basis of velocity-area studies.
1928 to February 1952: Discharge, 28,800 cfs Apr. 6, 1951 (gage height, 19.66 f).

Mean discharge, in cubic feet

per second, 1952

Day} March April May |Day] March | April May |Day| March April May
1 816| 31,300 4,200} 11§ 1,330| 15,600 2,710}21| 7,550} 6,230| 1,780
2 845 29,500 3,870( 12 1,400 13,700 2,660} 22 9,340} 5,930 1,740
3 766 | 23,000 3,600) 13 1,610 12,100| 2,550] 23 6,360 | 5,830| 1,740
4 679) 17,600 | 3,350 14 1,330} 11,500 2,420 24 4,520 5,980 1,710
5 650 15,400 3,130 15 1,240 11,400 2,290 25 4,030 6,200 1,680
6 650 13,600 2,930f 16 1,570| 10,600 2,210 26 3,100 5,900 1,630
7 630 11,900} 2,804 17| 1,740] 9,530| 2,130(27| 1,980| 5,430| 1,610
8 600 11,100| 2,700} 18| 3,140| 8,510{ 2,010{ 28| 1,860| 5,090) 1,550
9 604 13,000{ 2,680( 19 5,660| 7,490| 1,910 29 3,180 | 4,850 1,480
10 741} 16,200| 2,700} 20 | 6,200] 6,750] 1,820 30] 9,370| 4,560| 1,430

311} 19,500 1,390

Monthly mean discharge, in cubic feet per second 3,322 11,530} 2,336

Runoff, in acre-feet ........ et .. ... |204,300 [685,800 [143,600

Runoff, ininches . .....uouuuittuiuuneiieneiieeennoeensoneasnanns 0.43 1.45 0.30

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
[Hour h"zfgggtﬁischarge [Hour| hgfgiirDischarge Hour gaiéitlDischarge [Hour| h(z?gg:tIDischarge
March 10 N 7.17 1,600 3 (12,77 5,140 March 30
6 4.61 604} 6 8.70 1,390 6 [12.27 4,760) 4 ]|14.35 6,580
N 4.61 604 9 6.62 1,360 9 111.96 4,540 6 114.92 7,360
2| 4.62 608 | 12 6.68 1,380} 12 [11.93 4,520 | N |15.92 9,220
6 | 5.30 852 March 17 March 24 6 116.68 11,300
12 | 6.37 1,260} 6 7.35 1,700 6 [11.94 4,530 |12 [17.23 13,600
March 11 N[ 7.79 1,920 N |11.96 4,540 March 31
6 6.72 1,400 6 7.51 1,780) 6 (12.08 4,630 | 6 |17.59 15,600
N | 6.70 1,390 112 | 7.36 1,700 12 {11.57 4,280 N |18.05 19,200
6 6.36 1,250 March 18 March 25 6 {18.57 23,400
12 | 6.41 1,270 3 7.61 1,820 6 111.07 3,950 | 12 |18.92 26,200
March 12 6 | 8.15 2,130} N {11.10 3,970 April 1
6 6.49 1,310 | N | 92.89 3,050 | 6 [11.31 4,110} 3 (19.12 27,800
N | 6.44 1,290 | 6 |11.25 4,070 | 12 {11.00 3,900 | 6 |19.48 30,500
6 | 6.88 1,470 |12 |12.68 5,050 March 26 9 |19.65 32,200
8 | 7.17 1,600 March 19 6 |10.60 3,640 | N |19.69 32,500
10 | 7.70 1,870 | 6 |13.18 5,440 | N | 9.74 3,080 6 [19.75 33,000
12 | 7.88 1,980 | N ]13,49 5,720) 6 8.99 2,610 12 |19.63 32,000
March 13 6 113.71 5,920 ( 12 8.33 2,240 April 2
6 7.67 1,860 [ 12 |13.83 6,030 March 27 6 }19.53 31,100
N 6.94 1,500 March 20 6 7.90 1,990 N 119.36 29,700
3 6.72 1,400 ( 6 |13.89 6,090 N ( 7.80 1,930 6 [19.17 28,200
[ 6.66 1,370 | N |13.96 6,160 6 7.73 1,890 (12 [18.94 26,300
12 | 6.71 1,390 | 6 |14.10 8,300 ) 12 | 7.67 1,860 April 3
March 14 12 |14.29 6,510 March 28 6 118.73 24,600
6 6.75 1,410 March 21 6 7.54 1,790 N |18.50 22,800
9 6.73 1,400 | 6 |14.62 6,930 N | 7.56 1,800 6 }18.32 21,400
N | 6.61 1,350 N |15.02 7,520 6 7.79 1,920 (12 |18.12 19,800
3| 6.40 1,270 | 6 |15.40 8,180 |12 | 7.98 2,040 April 4
6 6.34 1,250 |12 |15.65 8,660 March 29 6 |17,95 18,400
12 | s.28 1,220 March 22 6| 8.19 2,150 | N |17.83 17,400
March 15 6 |15.87 9,110 | 9 | 8.37 2,260 6 {17.74 16,700
[ 6.21 1,190 N |16.07 9,580 N 8.74 2,470 1 12 ]17.68 16,300
N} 6.12 1,180 | 6 {16.09 9,620 3| 9.45 2,900 April 5
3 6.06 1,140 |12 |16.01 9,420 6 [11.49 4,230 8 |17.62 15,800
6 6.32 1,240 March 23 9 (13.16 5,440 N §17.58 15,500
12 7.05 1,550 6 115.27 7,950 | 12 113.69 5,900 6 117.51 15,000
March 16 N {13.67 5,880 12 |17.44 14,500
6 | 7.51 1,780

Supplemental record.— Mar. 10, 4:30 p.m., 5.18 ft, 809 cfs; Mar. 12, 2:30 p.m.,
6.34 ft, 1,250 cfs; 4:30 p.m., 6.45 ft, 1,290 cf8; Mar, 13, 2:30 a.m., 7.94 ft,
2,010 cfs; Mar. 16, 3:30 a.m,, 7.48 ft, 1,760 cfs; Mar. 17, 2:30 p.m., 7.79 f¢,
1,920 cfs; 9:30 p.m., 7.33 £t, 1,680 cfs.
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Missouri River Main Stem

Missouri River at Sioux City, Iowa

Location.—Lat 42°29', long 96°25', in sec. 17, T. 29 N., R. 9 E., 6th principal meridian, on
right bank on upstream side of bridge on U. S. Highway 77 at Sioux City, 2.5 miles downstream
from Big Sioux River. Datum of gage is 1,076, 96 ft above mean sea level, datum of 1929.

Drainage area.—314, 600 sq mi, approximately.

Gage-height record—Water-stage recorder graph except Mar. 30, Apr. 3, 30, May 30 for which
graphs were drawn based on once-daily gage readings.

Discharge record —Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-19. Shifting-control method used Mar. 20 to May 31.

Maxima.~March-May 1952: Discharge, 441,000 cfs 6 p. m. Apr. 14; gage height, 24,28 ft 7-10
a.m, Apr. 14,

1928-31, 1938 to February 1952: Discharge, 252, 000 cfs Apr. 25, 1950 (gage height, 18.44
ft) .

Flood of Apr. 23, 1881, reached a stage of 22,5 ft (discharge, about 362, 000 cfs, from in-
formation by Corps of Engineers).

Mean discharge, in cubic feet per second, 1952

Day| March April May [IDay{ March | April May [IDay| March April May
1| 25,900{110,000| 77,2004 11 | 26,500|265,000| 66,000] 21 | 35,900|112,000| 54,700
2| 25,000{102,000f{ 73,100f 12| 26,800| 326,000 71,800} 22| 33,000{104,000{ 53,000
3 24,300]108,000{ 71,000f 13 | 29,000] 402,000| 67,300} 23 29,900 98,400] 51,500
4] 23,600{152,000f 66,800 14 | 24,400| 438,000| 62,100} 24 | 27,700 91,600) 49,400
5 | 24,400{159,000] 62,000] 15 | 23,600|428,000] 60,500f 25 | 28,600{ 87,000| 47,100
[ 25,300{178,000{ 59,5004 16 24,700} 369,000| 63,400 26 30,300( 84,7001 45,400
7| 25,900|203,000| 58,300 17| 26,800| 282,000} 68,6004 27 | 31,300| 86,500] 53,000
8 25,600(222,000| 57,100} 18 | 30,800| 186,000{ 67,900 28 33,600| 90,000| 52,500
9 24,4001237,000{ 56,800 19 | 34,800{139,000{ 62,100} 29 43,300| 88,700{ 51,800
10 | 25,300]255,000| 58,600) 20 | 36,700)121,000{ 58,000} 30 | 78,100| 83,100f 51,300
31 ]1111,000 49,200
Monthly mean discharge, in cubic feet per second 32,780|186,900| 59,570
Runoff, in thousand acre-feet...........c...... . .. 2,016f 11,120 3,663
Runoff, ininches. ... ... vieiiiieiiiaeonanaaaas 0.12 0.66 0.22
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h‘z?ggh:tj Discharge {Hour| hS" g%mt Discharge [Hour E; aig;t Discharge [Hour h(i?gg:t Discharge
March 30 6 [15.53 189,000 April 14 N {10.80 120,000
6 8.79 88,300}12 }15.96 198,000] 6 |24.27 438,000, 6 J10.55 119,000
N | 7.65 75,800 April 7 N |24.26 439,000} 12 [10.33 118,000
6 7.05 69,700 6 (16.10 200,000[ Z (24.27 439,000 April 21
12 7.70 77,400f N ]16.18 202,000] 4 [24.27 440,000f 6 |10.06 115,000
March 31 6 116.34 205,000| 6 |24.27 441,000f N | 9.80 112,000
6 9.85 104,000{12 [16.62 211,000 8 j(24.23 439,000( 6 9.61 109,000
N |10.88 119,000 April 8 10 |24.21 439,000112 | 9.44 107,000
6 111.24 125,000f 6 [17.00 218,000] 12 |24.20 440,000 April 22
12 J1o0.65 116,000f N |17.24 223,000 April 15 ] 9.30 105,000
April 1 6 (17.42 226,000 2 |24.19 440,000} N } 9.20 104,000
6 110.06 109,000§12 |17.62 229,000| 4 |24.17 440,000| 6 9.10 102,000
N [10.12 109,000 April © 6 124,12 439,000} 12 9.00 101,000
6 (10.28 111,000 6 {17.79 231,000 N [23.94 433,000 April 23
12 110.10 109,000] N §18.08 237,000 6 |23.53 417,000f 6 | 9.00 101,000
April 2 6 [18.30 242,000f12 [23.15 404,000| N 8.76 98,000
6 | 9.91 106,000{12 [18.54 248,000 April 16 <] 8.64 96,600
N 9.68 102,000 April 10 6 l22.70 388,000} 12 8.52 94,800
6 9.36 98,000| 6 [18.78 253,000f N [22.16 370,000 April 24
12 9.10 94,600} N [19.08 259,000 6 |21.48 349,000| 6 8.38 93,000
April 3 6 119.13 256,000§12 [20.73 328,000 N | 8.30 91,900
6 1 9.24 96,200/12 [19.31 257,000 April 17 6 8.16 90,100
N j10.00 106,000 April 11 6 |19.82 305,000(12 8.02 88,300
6 [10.92 118,000f 6 [19.40 257,000f N (18.72 286,000 April 25
12 J11.94 133,000 N |19.63 263,000§ 6 [17.41 260,000 6 8.06 88,700
April 4 6 119.80 268,000 12 [15.96 229,000 N | 7.95 87,300
6 (13.02 149,000{12 [20.38 288,000 April 18 6 7.86 86,000
N j3.52 157,000 April 12 6 |14.55 201,000] 12 7.77 84,700
6 113.50 156,000 6 |20.88 304,000 N [13,62 182,000 April 26
12 [13.87 159,000f N [21.45 324,000 6 [13.08 170,000} 6 7.76 84,300
April 5 6 [22.15 348,000} 12 [|12.68 158,000f N | 7.72 83,90C
6 13.70 159,000}12 |22.68 368,000 April 19 6 | 7.66 83,40C
N [13.72 159,000 April 13 6 (12.32 146,000(12 ([ 7.80 83,20C
6 13.72 159,000] 6 [23,20 388,000} N 111,96 136,000 April 27
12 13.70 158,000 N |23.56 404,000 6 |11.68 131,000| 6 7.67 84,500
April & 6 [23.90 419,000} 12 |11.38 126,000 N [ 7.72 85,800
6 114.17 166,000]12 [24.13 430,000, April 20 6 7.76 87,100
N j14.92 178,000 6 |11.10 123,000 12 7.82 88,700
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Perry Creek Basin
Perry Creek at 38th Street, Sioux City, Iowa

Location.—Lat 42°32', long 96°25', in SW} sec. 9, T. 89 N., R, 47 W., near center of span on
upstream side of bridge on 38th Street in Sioux City, 3.6 miles upstream from mouth.

Drainage area.—60 sq mi, approximately.

Gage-height record.—Wire-weight gage read once daily except Mar. 22-23. Graph based on gage
readings below 6. 18 ft and water-stage recorder graph at high stages used Mar. 9-13, 29-31.
No gage-height record May 1-10, 12-19, 27-31.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-6, 21-27. Periods of ice effect and no gage-height record computed from one
current-meter measurement, weather records, and records for Dry Creek at Hawarden.
Shifting-control method used Apr. 5-25.

Maxima.—March-May 1952;: Discharge, 1,620 cfs about 9 p. m. Mar. 12 (gage height, 8.33 ft,
from floodmarks).

1945 to February 1952: Discharge, 7,780 cfs Sept. 10, 1949 (gage height, 21.80 ft).
Flood of July 7, 1944, reached a stage of about 25.5 ft, from floodmarks (discharge, 9,600
cfs, from contracted-opening determination by Corps of Engineers).

Mean discharge, in cubic feet per second, 1952

Day| March | April May {Day! March | April May [Day| March April May
1 19 57 19f 11 471 30 21 21 40 31 25
2 19 54 19§ 12 422 30 19§ 22 30 29 27
3 18 40 18)f 13 318 30 18] 23 20 26 25
4 18 37 18fl 14 41 31 174 24 17 24 22
5 19 37 17f 15 32 28 16§ 25 15 21 20
6 21 37 17 16 51 27 15§ 26 14 22 16
7 27 35 170 17 50 26 15 27 14 21 16
8 38 37 30} 18 90 25 14j 28 57 22 15
9 223 33 264 19 65 24 14§ 29 454 21 14
10 679 31 23] 20 51 24 13§ 30 502 20 14
31 70 13
Monthly mean discharge, in cubic feet per second........ e ees 126 30.3 18.5
Runoff, in acre-feet 7,750 1,800 1,140
Runoff, in inChes ....voeevueesovnosnouesinueannnas Sesacisanares 2.42 0.56 0.36

Floyd River Basin
Floyd River at James, Iowa

Location.—Lat 42°34'40", long 96°18'40", in NWiNW{ sec. 32, T. 90 N., R. 46 W., on left bank
6 ft downstream from highway bridge at James, 9.5 miles upstream from mouth, and 14 miles
downstream from West Floyd River. Datum of gage is 1, 102,59 ft above mean sea level, datum
of 1929,

Drainage area.—918 sq mi.

Gage-height record.—Water-stage recorder graph except for periods Mar. 1-10, 14-18, 22-29,
May 21 for which graph was drawn based on once-daily wire-weight gage readings; and Apr. 25
to May 4 May 6-18, 20 when once-daily wire-weight readings were used. No gage-height
record May 5, 19,

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for days of no gage~height record was interpolated. Shifting-control method used throughout.

Maxima.~—March-May 1952: Discharge, 13, 900 cfs between 3-4 a. m. Mar. 31 (gage height,
20.32 ft) .

1934 to February 1952: Discharge, 8, 320 cfs Mar. 28, 1951; gage height, 19,98 ft Sept. 12,
1951.

Mean discharge, in cubic feet per second, 1952

Day| March | April May jDay| March | April May [[Day| March April May
i 562} 4,970 322§ 11 998 729 362§ 21 3,050 596 258
2 528| 2,330 312§ 12 1,560 740 318)) 22 1,120 650 324
3 454 1,520 302f 13 3,020 761 2891} 23 352 750 288
4 274 1,220 292) 14 1,690 784 266} 24 310 646 306
5 286 1,040 2704 15 1,120 752 261 25 375 522 292
6 313 897 236 16 1,290 679 277 26 356 472 254
7 288 816 268§ 17 1,470 631 277 27 402 445 241
8 278 789 308( 18 1,800 606 266 |1 28 540 395 235
9 283 798 312§ 19 3,120 602 267 | 29 1,080 358 226
10 386 798 364 20 4,760 598 268 30 4,320 346 214
31| 11,900 206
Monthly mean discharge, in cubic feet per second, 1,558 908 280
Runoff, in acre-feet 95,770 | 54,030| 17,220
Runoff, in inches.......... 1.96 1.10 0.35
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Omaha Creek Basin

Omaha Creek at Homer, Nebr.

Location.—Lat 42°19'40", long 96°28'50", in W} sec. 12, T. 27 N., R. 8 E., on left bank 10 ft
downstream from bridge on U. S. Highway 73 and 77, half a mile northeast of Homer. Datum of
gage is 1,074, 38 ft above mean sea level, datum of 1929 (preliminary) .

Drainage area.— 170 sq mi, approximately.

Gage-height record.—Water-stage recorder graph Mar. 1~9, Mar. 12 to Apr. 21, May 8, 9, 22, 23.
Wire-weight gage readings Apr. 22, May 6, 14-16, 19-21. No record Mar. 10, 11, Apr. 23 to
May 5, May 10-12, 17, 18, 24-31.

Discharge record.—Stage-discharge relation defined by current-meter measurements below 3, 200
cfs. Shifting-control method used. Discharge for days of no gage-height record estimated on
basis of weather records and records for Logan Creek near Uehling. Backwater from ice
Mar. 4-10, 22-28. Discharge for period of backwater from Missouri River, Apr. 10-18, com-
puted on basis of two discharge measurements and records for Missouri River at Sioux City, Iowa

Maxima.—March~May 1952: Discharge, 5,950 cfs 3 a.m. May 23 (gage height, 20.22 ft).

1946 to February 1952: Discharge, 3, 240 cfs Aug. 7, 1950 (may have been exceeded during
floods of Mar. 5 and June 18, 1950).
Greatest flood known occurred June 4, 1940.

Mean discharge, in cubic feet per second, 1952

Day| March | April May |[|IDay] March | April May JiDay| March | April Ma;
1 38 36 59§ 11 75 80 59§ 21 23 98 44
2 40 30 52 12 725 80 48] 22 14 81 1,150
3 32 23 49( 13 837 80 42| 23 18 77 1,590
4 30 18 450 14 41 80 411424 23 72 92
5 35 14 44§ 15 30 80 39| 25 28 67 88
6 40 13 421 16 24 80 541 26 36 64 85
7 50 20 88| 17 28 80 49| 27 48 62 82
8 55 46 91| 18 78 80 451 28 59 61 79
9 60 87 831 19 66 85 40} 29 76 61 76
10 70 80 69 20 31 86 431 30 243 80 72
31 79 69
Monthly mean discharge, in cubic feet per second................ . 97.8 62.7 145
[Runoff, in acre-feet .. 6,010 3,730 8,940
Runoff, in inches.......... . 0.66 .41 0.99

Liitle Sioux River Basin

Little Sioux River near Turin, Jowa

Location,—Lat 41°58', long 95°58', on line between secs. 28 and 33, T. 83 N., R. 44 W., near
center of span on upstream side of bridge on Brown's grade, 1 mile east of gaging station on
Monona-Harrison ditch near Turin, 2.4 miles downstream from equalizer ditch connecting
Little Sioux River and Monona-Harrison ditch, 3} miles downstream from Maple River, 3-3/4
miles south of Turin, 6} miles northeast of Blencoe, and 16} miles upstream from mouth.
Datum of gage is 1,020, 00 ft above mean sea level, datum of 1929 (Corps of Engineers' bench
mark) .

Drainage area.—4, 460 sq mi (combined area above this station and above station on Monona-
Harrison ditch, 1 mile west).

Gage-height record.—Wire-weight gage read once daily except Apr. 11-16, Apr. 18 to May 9,
May11-16, 18-31. Graph drawn on basis of gage readings for Mar, 11-20, Mar, 30 to Apr. 10,
Doubtful gage-height record Mar. 22-29,

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for periods of doubtful and no gage-height record and period Mar, 1-11 when stage~discharge
relation was affected by ice, computed from two current~meter measurements, weather rec-
ords and records for nearby stations, Shifting-control method used Apr. 1-2, 17.

Maxima~March-May 1952: Discharge, 1,600 cfs about 8 p. m. Mar. 31 (gage height, 19,2 ft,
from floodmark) .

1939 to February 1952: Discharge, 6,620 cfs Aug. 8, 1945; gage height observed, 26.0 ft,
from floodmark, Mar. 4, 1949 (ice jam).

Remarks.—Part or all of flow is diverted into Monona-Harrison ditch (see p. 241) through an
equalizer ditch at a point 2. 4 miles above station,

Mean discharge, in cubic feet per second, 1952
Day i March | April May ay | March | April May |Day| March April May
1 2] 1,410 9 11 4 260 4 f21 66 66 3
2 2 934 8 12 367 217 3 [22 16 49 12
3 2 648 7 13 1,080 238 3 p23 13 31 40
4 2 898 6 14 524 260 3§24 13 26 27
5 2 898 6 15 15 284 3 |25 13 22 22
6 2 898 5 16 15 322 3 126 13 19 17
7 2 826 4 17 47 335 3 |27 13 is5 i2
8 2 666 4 18 179 272 3 |28 20 15 9
9 2 498 4 19 269 197 3§29 90 12 6
10 2 376 3.6) 20 78 127 3 ] 30 1,370 10 5
31 1,560 3

Monthly mean discharge, in cubic feet per second.................. 187 361 7.86
Runoff, in acre-feet . 11,470 21! 4§0 483
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Monona-Harrison ditch near Turin, Iowa

Location.—Lat 41058', long 95059', on line between secs. 29 and 32, T, 83 N., R. 44 W., on down-
stream handrail about center of bridge on Brown's grade, 1 mile west of gaging station on Little
Sioux River near Turin, 1} miles downstream from equalizer ditch connecting Little Sioux River
and Monona-Harrison ditch, 4 miles southwest of Turin, 5} miles northeast of Blencoe, and 13
miles upstream from mouth. Datum of gage is 1,020.00 ft above mean sea level, datum of 1929
(Corps of Engineers' bench mark),

Drainage area.—~4, 460 sq mi (combined area above this station and above station on Little Sioux
River, 1 mile east).

‘Gage-height record —Wire-weight gage read once daily except Apr. 11-16, Apr. 18 to May 9,

May 11-19, 21, Graph based on once-daily gage readings Mar. 3 to Apr. 10, May 22-31,

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for periods of backwater from ice Mar. 1-10, 24-27, backwater from Missouri River Apr, 12-20,
and no gage-height record was computed from two current-meter measurements, weather records
and records for stations upstream.

Maxima.—March-May 1952: Discharge, 14, 300 cfs about 8 p. m. Mar. 31 (gage height, 19.9 ft).

1939 to February 1952: Discharge, 17,000 cfs Mar. 27, 1951 (gage height, 24,25 ft); gage
height, 25.6 ft, from floodmarks, Mar. 4, 1949 (ice jam).

Remarks.—At times, part or all of flow of Little Sioux River (see p. 240) is diverted into Monona-
Harrison ditch through an equalizer ditch which connects the two channels 1} miles above station.

Mean discharge, in cubic feet per aecond, 1952
Day| March | April May [Day{ March | April May |[Day| March April May
1 2,200 12,700 2,450[ 11 1,800 7,000 2,070] 21 8,710} 3,450 1,700
2 1,900| 10,100| 2,400} 12 5,580 6,500 2,000] 22 7,530 3,300 2,520
3 1,700 8,590 2,3004 13 | 10,500 6,000] 1,920( 23 3,840| 3,200 3,600
4| 1,600 9,310| 2,250 14} 8,230 5,500| 1,900[ 24| 3,200 3,050| 3,250
5 2,050| 10,500 2,170} 15 4,160f 5,100| 1,900 25 3,000| 2,950 2,520
6 2,400 11,500 2,200f 16| 3,920 4,500| =2,000f26| 3,300 2,800 2,350
7 2,700| 10,200 2,100f 17 3,840 4,100| 1,850 27 3,750| 2,700| 2,480
8 2,400| 9,200 2,040 18| 5,650} 3,800| 1,700| 28 4,080| 2,650| 2,250
9 2,150| 8,400 2,130f 19 8,830 3,750{ 1,620( 29 5,200 2,550 2,000
10 2,000| 17,750 2,000} 20 8,710 3,600 1,550} 30| 11,600 2,500 1,950
31 ] 13,400 1,850
Monthly mean discharge, in cubic feet per second.................. 4,836 5,908] 2,161
Runoff, in acre-feet ........ ... .cevvieininnnns . |297,400351,600} 132,900
Runoff, in inches.... . - - -

Tekamah Creek Basin
Tekamah Creek at Tekamah, Nebr.

Location.—Lat 41°46'30", long 96°13'10", in SE} sec. 19, T. 21 N., R. 11 E., 30 ft upstream
from bridge in Tekamah and one block east of U, S. Highway 73. Datum of gage is 1,032.04 ft
above mean sea level, unadjusted.

Drainage area.~ 21 sq mi, approximately.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements. Backwater
from ice Mar. 1-12, 21-27, Shifting-control method used Mar, 13-20, Mar. 28 to May 31.

Maxima.~—March-May 1952: Discharge, 350 cfs 11 p. m. Mar. 12; gage height, 7.07 ft 6 p. m.
Mar. 12 (ice jam).

1949 to February 1952: Discharge, 4, 400 cfs July 15, 1950; gage height, 14.29 ft Aug. 20,
1951.

Mean discharge, in cubic feet per second, 1952

Day| March | April May |[Day| March | April May ay | March | April May
1 2.7 13 11 11 14 12 9.5 21 9.9 13 8.4

2 2.7 12 9.7] 12 45 24 8.8 22 3.6 15 19

3 2.7 10 9.5] 13 72 20 8.2 23 4.2 13 22

4 2.6 9.5 9.2{ 14 17 16 8.0[f 24 T.7 11 11
5 2.8 9.0 9.0 15 16 13 7.7 25 14 11 9.2
6 3.3 8.8 8.2| 16 17 13 15 26 13 11 8,6

7 2.8 8.8 12 17 15 15 9.2( 27 22 10 12

8 2.1 9.0 9.9| 18 32 12 8.2 28 21 9.9 11
9 2,3 26 12 19 14 11 8.0 29 52 9.7 9.0
10 11 12 9.9 20 11 11 8.2 30 42 10 7.7
31 17 7.1
Monthly mean discharge, in cubic feet per second. ................. 15.9 12.6 10.2
Runoff, in acre-feet . et 980 751 627
RUNOIE, 1M MO 4 it ittt ettt e e e st s e s e et eescnoasonnncenases 0,88 0.67 0,56
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Soldier River Basin
Soldier River at Pisgah, lowa

Location.—Lat 41°50', long 95°56', in NW§ sec. 14, T. 81 N., R. 44 W., near center of span on
upstream handrail of highway bridge at west edge of Pisgah, 2} miles downstream from Stowe
Creek, and 13 miles upstream from mouth. Datum of gage is 1,036. 34 ft above mean sea level,
datum of 1929,

Drainage area,—417 sq mi.

Gage-height record.—Wire-weight gage read twice daily. Graph based on gage readings below 8.1 ft
and water-stage recorder graph at high stages used Mar. 12-13, 18-20, 29-31, May 21-24, 27.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for period of ice effect Mar. 2-8 computed on b’ sis of weather records and records for nearby
stations. Shifting-control method used May 21-31.

Maxima.~March-May 1952: Discharge, 5,210 cfs 10 p.m. Mar. 12 (gage height, 13.45 ft).

1940 to February 1952: Discharge, 22,500 cfs June 12, 1950 (gage height, 28.17 ft).

Mean discharge, in cubic feet per second, 1952

Dayj March April May [Day| March | April May |[Day| March April May
1 64 326 215] 11 160 346 180§ 21 197 263 386
2 70 276 197 12 1,210 308 166 | 22 436 336 641
3 75 219 1974 13 1,280 289 160} 23 263 381 1,150
4 80 200 186\ 14 148 267 160} 24 425 255 392
5 85 180 160 15 118 246 16014 25 193 242 259
6 90 173 148 16 173 208 272 26 230 223 251
7 95 186 2550 17 115 242 22310 27 200 215 454
8 100 176 346 18 1,370 246 163 28 289 208 223
9 110 366 234§ 19 240 238 160 29 1,290 197 215
10 120 215 197 20 502 227 157 jj 30 850 200 211
31 623 211
Monthly mean discharge, in cubic feet per second 384 248 269
Runoff, in acre-feet ..........cuovveninareanes 23,610| 14,780| 16,520
Runoff, in inches........... 1,06 0.66 0.74

New York Creek Basin
New York Creek at Herman, Nebr.

Location,—Lat 41°39'40", long 96°12'10", in NW}j sec. 32, T. 20 N., R. 11 E., on left bank about
350 ft downsiream from bridge on U. S. Highway 73 and half a mile southeast of Herman. Datumr
of gage is 1,021. 37 ft above mean sea level, unadjusted.

Drainage area,—30 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except Mar, 14, 15, 17, 21-23, May 24-26, 31
when no record was obtained.

Discharge record,—Stage-discharge relation defined by current-meter measurements. Shifting-
control method used. Backwater from ice Mar. 1-10, 12, 24-27. Discharge for days of no
gage-height record estimated on basis of weather records and trend of flow.

Maxima.—March-May 1952: Discharge, 445 cfs 11 p. m. Mar. 12; gage height, 6.75 ft 7:15 p. m.
Mar. 12 (ice jam).

1946 to February 1952: Discharge, 5, 500 cfs July 15, 1950 (gage height, 19.5 ft, from flood-
mark), by slope-area method.

Mean discharge, in cubic feet per second, 1952
Day| March | April May f[Day| March | April May ||Day| March April May
1 2.5 12 6.41 11 6.0 15 9.2} 21 5.0 16 8.3
2 2.0 8.9 5.6 12 64 27 8.31 22 2.0 16 16
3 1.5 7.9 5.3} 13 48 21 7.9) 23 5.0 12 14
4 1.0 7.0 5.3 14 10 16 8.3] 24 17 9.2 12
5 1.9 6.4 6.2] 15 9.0 14 7.6 25 16 8.6 10
6 3.6 5.9 7.6{ 16 11 14 18 26 15 7.6 9.0
K 3.1 5.3 11 17 9.0 16 9.5 27 17 7.0 25
8 2.8 4.7 10 18 22 16 8.3 28 23 6.2 8.9
g 3.1 38 14 19 13 14 8.3 29 48 5.0 7.6
10 5.3 17 9.9 20 8.6 14 8.3 30 46 5.3 7.0
31 20 6.5
Monthly mean discharge, in cubic feet per second...... e 4.2 12.4 9.65
Runoff, in acre-feet . 876 740 594
Runoff, in inches,,.... . 0.55 0.48 0.37
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Boyer River Basin

Boyer River at Logan, lowa

Location.—Lat 41°38'40", long 95°47'00", in NW4 sec. 19, T. 79 N., R. 42 W., on downstream
handrail of bridge on U. S. Highway 30, 100 ft upstream from Illinois Central Railroad bridge at
Logan, 10} miles upsiream from Willow Creek, and 16 miles upstream from mouth. Before
Mar. 17, at site 400 ft downstream at same datum. Datum of gage is 1,009. 38 ft above mean
sea level (Chicago & Northwestern Railway bench mark).

Drainage area .—~810 sq mi.

Gage-height record.—Wire-weight gage read once daily. Graph based on gage readings below 4.5 ft
and water-stage recorder graph at high stages used Mar, 6-14, 18-25, Mar. 29 to Apr. 2,

Apr. 11-16, 22-24, May 15, 16, 22, 23, 27,

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for period of ice effect Mar. 6-10 computed from weather records and records for nearby sta-
tions. Shifting-countrol method used throughout.

Maxima,—March-May 1952: Discharge, 5,500 cfs 8 p. m. Mar. 18 (gage height, 10.90 ft).

1918-25, 1937 to February 1952: Discharge, 23,000 cfs Mar. 28, 1951 (gage height, 19.44 ft);
gage height, 20.7 ft Mar. 3, 1949 (ice jam).

Mean discharge, in cubic feet per second, 1952

Day| March April May |Day| March April May [Day| March April May
1 337! 1,040 4831 11 490 810 4831 21 483 576 378
2 373 830 450 12 578 810 450 22 342 633 706
3 358 730 557f 13 1,920 790 3924 23 390 810| 1,090
4 349 690 434 14 835 790 4191 24 684 710 750
5 352 633 395§ 15 525 810 852 25 519 614 633
6 370 557 4041 16 490 730 538 26 334 576 500
7 390 557 4501 17 560 671 500§ 27 500 538 614
8 410 538 5008 18 1,990 652 419 28 690 519 614
9 430 519 710§ 19 2,050 614 3951 29 1,740 500 595
10 460 730 633f 20 1,510 576 384} 30 3,200 483 557
31 1,810 434
Monthly mean discharge, in cubic feet per second............ 822 868 533
Runoff, in acre-feet . R . .. 50,520 | 39,740|32,760
R\moff ininches.................. e 1,17 0.92 0.76




244

FLOODS OF 1952 IN MISSOURI RIVER BASIN

Missouri River Main Stem

Missouri River at Omaha, Nebr.

Location~Lat 41°15'40", long 95°55'15", in sec. 23, T. 15 N., R. 13 E., on right bank left side

of concrete floodwall, beneath Ak-Sar-Ben Bridge in Omaha.
mean sea level, datum of 1929,

Drainage area.~322, 800 sq mi, approximately,
Gage-height record —Water-stage recorder graph except Mar, 13, 31, Apr. 1 when graph was drawn
based on once- or twice-daily gage readings.

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

control method used throughout.
Maxima.,~March-May 1952: Discharge, 396, 000 cfs 1-2.a. m. Apr. 18; gage height, 30.20 ft 4 a.m.

Apr. 18.

Datum of gage is 958. 24 ft above

Shifting-

1928 to February 1952: Discharge, 200,000 cfs Apr. 12, 1943; gage height, 22,45 ft Apr. 13,

1943,

Flood of Apr. 25, 1881, reached a stage of 24.65 ft (ice jam), present datum,

Mean discharge, in cubic feet per second, 1952
Day| March | April May {|Day| March | April MaﬂDay March April May
1| 30,800{114,000| 85,300 11 | 23,400|198,000| 83,000f 21 | 49,200/214,000} 53,700
2 | 30,000]|118,000( 78,200) 12 | 24,80C|223,000| 87,7001 22 | 48,000{172,000] 53,000
3 29,600(112,000| 73,000} 13 | 38,500} 258,000( 70,700( 23 40,1001150,000( 57,200
4| 27,700{110,000| 89,900] 14 | 36,700{287,000| 87,200}l 24 | 34,900(138,000( 58,300
5 | 26,500{128,000{ 67,400f 15 [ 29,600{311,000{ 63,800( 25 | 32,000{120,000( 51,200
6 | 25,800}140,000] 64,200f 16 | 26,600|332,000/ 63,000 26 { 31,300/108,000{ 49,000
7| 26,200|153,000| 62,400f 17 | 27,100|370,000| 63,600 27 | 32,400}101,000{ 48,100
8 | 26,500|163,000| 63,300| 18 | 33,000(384,000| 64,400f 28 | 33,500|100,000| 52,900
9 | 25,400[171,000| 62,600] 19| 43,400|339,000| 62,200} 29 | 37,000}102,000] 53,800
10 | 23,800(179,000| 62,400f 20 | 49,100]|274,000| 57,300/ 30 | 60,900| 96,200| 52,700
31 | 96,000 50,200
Monthly mean discharge, in cubic feet per second........... Ceeaeee 35,470[188,800| 61,660
Runoff, in thousand acre-feet . .. 2,181} 11,230| 3,791
Runoff, ininches ... uuiiiire s iiiioneeeeieaoennsnaasss . 0.13 0.65 0.22
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour h(i?gg'l:: Discharge {Hour hgiagiet) Discharge [Hour| tsggﬁt Discharge |[Hour| hGeéi;.ggl:t Discharge
March 30 12 |17.84¢ 146,000f N |26.05 288,000 N | 23,60 214,000
6| 7.79 47,800 April 7 6|25.32 293,000 6|23.03 202,000
N 8,92 56,900 6]18.24 151,000 12 | 26.60 298,000) 12| 22.50 191,000
6 | 10.90 74,6001 N }18.45 153,000 April 15 April 22
12 | 12.18 87,100| 6| 18.75 156,000 6} 26.95 305,000f 6} 22,03 180,000
March 31 12 |119.03 159,000 N|27.23 311,000/ N|?2l1.65 170,000
6 |12.85 94,800 April 8 g |27.55 317,000} 6]'21.30 182,000
N {12.83 94,700 6 (19.26 161,000( 12| 27.80 322,000 12 (20.98 157,000
8 |13.20 97,900 N} 19.52 163,000 April 16 April 23
12 |14.14 106,000 6119.74 165,000 6]28.14 329,000 6 | 20.88 153,000
April 1 12 {20.18 170,000| N | 28.34 332,000f N |}20.40 150,000
6 114.94 111,000 April 9 6] 28.83 336,000 6 | 20.15 148,000
N {15.50 115,000| 6 |20.42 173,000} 12 | 28.97 343,000{ 12 }19.80 144,000
6 |15.77 118,000 N |20.35 171,000 April 17 April 24
12 {1s5.82 118,000f 6 |20.30 170,000| 6 {29.34 353,000 6]19.51 141,000
April 2 12 | 20.43 173,000 N | 29.58 368,000 N j19.28 138,000
6 115.92 118,000 April 10 6129.85 387,000] 6 119.00 134,000
N }15.95 118,000| 6 {20.59 176,000| 10 | 30.04 394,000} 12 | 18.73 130,000
6 {15,95 118,000 N |20.70 179,000| 12 [ 30.09 395,000 April 25
12 {15.85 117,000 6 {20.80 181,000 April 18 8 | 18.50 126,000
April 3 iz {21.10 188,000 2| 30.16 396,000f N 18,20 120,000
6 |15.66 115,000 April 11 430.20 395,000{ 6 [17.95 115,000
N |15.40 113,000| & |21.42 191,000| 6 |30.14 392,000 12 |17.75 112,000
6 115.06 109,000 N}j21.72 196,000 N ]30.14 386,000 April 28
12 j14.92 108,000| 6 |22.12 202,000| 6 |30.03 377,000 6 |17.56 110,000
April 4 12 ) 22,50 207,000} 12 ] 29.75 364,000 N }17.35 107,000
6 {14,753 107,000 April 12 April 19 6|17.18 106,000
N |1l4.72 107,000 6 122.94 214,000 6 | 29.54 353,000 12 | 16.93 104,000
6 [15,10 112,000 N |23.45 223,000f N |29.16 340,000 April 27
12 |15.64 119,000 6 | 23.90 231,000 6 | 28.64 326,000 6 |16.68 102,000
April 5 12 | 24.35 241,000( 12 { 28,00 310,000{ N {16.45 100,000
6 |16.14 128,000 April 13 April 20 6 |16.24 99,000
N |16.32 128,000 6 |24.62 248,000| 6 |27.27 292,000 12 |16.10 98,800
6 {18,65 132,000} N |25.05 259,000 N | 26.50 274,000 April 28
12 {16.90 136,000] 6 ]25.25 267,000| 6 | 25.69 256,000 6 }15.98 99,000
April 8 12 {25.50 275,000| 12 | 24.96 240,000/ N |15.91 100,000
6 |17.10 138,000 April 14 April 21 6 115,81 101,000
N |17.30 140,000| 6 ]|25.68 280,000| 6 |24.25 226,000 12 |[15.78 103,000
6 J17.55 143,000
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Platte River Basin
Platte River near Ashland, Nebr.

Location.—Lat 41°03'30", long 96°19'30", on line between secs. 29 and 32, T. 13 N., R. 10 E., at
bridge on U. S. Highway 6, 100 ft downstream from Chicago, Burlington & Quincy Railroad
bridge, 2 miles upstream from Salt Creek, and 3 miles northeast of Ashland. Datum of gage is
1,052, 51 ft above mean sea level, datum of 1929,

Drainage area~— 83, 800 sq mi, approximately.

Gage-height record—Water-stage recorder graph.

Discharge record ~Stage-discharge record defined by current-meter measurements. Shifting-
control method used throughout the period.

Maxima—~March-May 1952: Discharge, 31,800 cfs 2:45 p. m. Mar. 13 (gage height, 4.28 ft); gage
height, 4.35 ft 1:30 a.m. Mar. 31.

1928 to February 1952: Discharge, 107,000 cfs June 12, 1944, includes overbank flow caused
by breaking of dikes.

Remarks ~—Natural flow of stream affected by transmountain diversions, storage reservoirs, power
developments, diversions and ground-water withdrawals for irrigation, and return flow from
irrigated areas.

Mean discharge, in cubic feet per second, 1852

Day| March | April May ay| March | April May ay| March | April May
1 11,500| 21,800 8,490|| 11 | 20,200 11,200 7,540) 21} 16,600 10,800 7,540
2| 12,000| 20,600 8,260f 12 | 19,800 11,600 7,320 22| 16,000/ 12,800 7,360
3} 11,200} 18,600 7,980) 13 } 28,400} 12,300 86,1708 23] 12,700 16,000} 13,800
4 8,830 16,700 8,120f 14 | 29,300 11,700| 5,930f 24| 10,900} 15,500 17,100
5 5,860| 13,400 7,360} 15 | 21,800( 10,900 5,6604 25 9,890 15,200| 14,200
[] 4,020} 11,000 7,110} 18 | 16,600} 10,600 5,7804 26| 12,100] 13,700} 12,600
7 4,150 11,000 6,5304 17 | 15,700 9,990 6,250} 27{ 16,200| 12,200| 12,100
8 5,780} 10,100 6,9404 18 | 16,900 9,420 7,190) 28| 19,800} 11,200{ 11,900
9 7,760 11,400| 7,580f 19| 17,400 9,070{ 7,760§ 29| 20,000 10,100| 12,700
10 13,900} 10,900 7,410§ 20 | 17,300 9,680 7,940 30| 23,500 9,370} 12,800
311 25,300 12,300
Monthly mean discharge, in cubic feet per second....... tevenneee.. | 15,210 12,630f 8,962
Runoff, in acre-feet . .. ] 935,200} 751, 400}551,000
Runoff, in inches....... ceen . 0.21 0.17 0.12i

Waubonsie Creek Basin

Waubonsie Creek near Bartlett, Iowa

Location.—Lat 40°53", long 95%45', in NEj sec. 11, T. 70 N., R. 43 W., at left pier on down~
stream side of highway bridge, 2.5 miles east of Bartlett, and 4.5 miles west of Tabor.

Drainage area.—30 sq mi, approximately.

Gage-height record.—Stage-discharge relation defined by current-meter measurements. Discharge
for period of backwater from Missouri River, Apr. 14-19, computed from weather records, and
records for nearby stations. Shifting-control method used throughout.

Maxima.—March-May 1952: Discharge, 456 cfs 4:45 p.m. May 22 (gage height, 12.70 ft); gage
height, 12.71 ft 5:30 p.m. Apr. 14 (backwater from Missouri River).

1946 to February 1952: Discharge, 14, 500 cfs May 8, 1950 (gage height, 37.8 ft, from flood-
marks), from rating curve extended above 800 cfs on basis of slope-area determinations at gage
heights 32.8 ft and 37.8 ft.

Mean discharge, in cubic feet per second, 1952
Day | March | April May |Day| March | April May jDay| March | April May

1 7.7 17 1z 11 21 15 9.0 21 12 30 9.8

2 8.3 15 13 12 37 18 8.3 22 1z 42 69

3 13 14 13 13 17 27 8.3 23 37 16 19

4 19 13 11 14 11 32 7.9 24 25 141 12

5 12 13 10 15 9.5 27 7.9 25 19 13 10
6 18 13 9.8j 16 9.2 27 25 26 16 13 9.8

7 13 13 11 17 11 26 10 27 16 12 17
8 18 12 9.8] 18 38 25 8.5 28 17 12 8.3
9 28 27 10 19 15 24 8.3 29 19 11 7.4
10 54 18 9.5] 20 12 22 8.3 ( 30 20 11 7.2
31 20 7.0
Monthly mean discharge, in cubic feet per second........o.0ieevsns 18.9 19.1| 12.5
Runoff, in acre-feet . . 1,160 1,130 768
Runoff, in inches.... . 0.72 0.71| 0.48
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Weeping Water Creek Basin

Weeping Water Creek at Union, Nebr,

Location—Lat 40°47'35", long 95°54'40", in NWi sec. 36, T. 10 N., R. 13 E., at bridge on U. S.
Highways 73 and 75, 11 miles southeast of Union, and 2-3/4 miles downstream from South Branch
Weeping Water Creek. Datum of gage is 929.43 ft above mean sea level, unadjusted.

Drainage area.—~238 sq mi,

Gage-height record.—Wire-weight gage read twice daily plus water-stage recorder graph for stages
above gage height 7.9 ft.

Discharge record.~—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 4-7. Shifting-control method used Mar, 1-3, 8-12, 14-18. Backwater from Missouri
River Apr. 15-21; discharge computed on basis of three current-meter measurements, weather
records, and records for Missouri River at Nebraska City.

Maxima.—March-May 1952;: Discharge, 1,080 cfs 9 p. m. May 22 (gage height, 13.62 ft).

February 1950 to February 1952: Discharge, 60, 300 cfs May 8, 1950 (gage height, 26,80 ft,
from floodmark), from determination of peak flow computed as combined flow through bridges
and over highway embankment.

Mean discharge, in cubic feet per second, 1952

Day| March | April May jDay| March | April May ay| March April May
1 45 137 154§ 11 111 206 121§ 21 l46 207 125
2 54 106 146§ 12 209 246 1094 22 146 772 413
3 49 109 146§ 13 345 345 1064 23 106 32z 515
4 40 121 1374 14 162 250 106 24 98 240 159
5 42 113 1294 15 122 207 984 25 133 210 125
6 43 98 113§ 16 106 177 227 26 146 195 108
7 44 98 121§ 17 122 159 207 t 27 202 l82 125
8 45 129 117§ 18 217 228 137 28 279 168 125
9 49 273 1134 19 295 217 1133 29 297 164 108
10 80 267 121 20 174 le8 106 § 30 285 150 98
31 198 98
Monthly mean discharge, in cubic feet per second. . veen 142 209 149
Runoff, inacre-feet ........ ... iiiviirereninannnennes . . 8,710| 12,420 9,170
Runoff, in inches..... S ia s aeas e . 0.69 0.98 0.72
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Missouri River Main Stem

Missouri River at Nebraska City, Nebr.

Location.~Lat 40°40'35", long 95°50'10", in SWisec. 10, T. 8 N., R. 14 E., on downstream
side of pier near center of Waubonsie Highway Bridge at Nebraska City. Datum of gage is
903, 94 ft above mean sea level, datum of 1929,

Drainage area.— 414, 000 sq mi, approximately.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements. Shifting-
conirol method used throughout. Discharge for period Apr. 18 to May 1, computed from dis-
charge hydrograph based on current-meter measurements,

Maxima.—~March-May 1952: Discharge, 414,000 cfs 8 a.m, Apr. 19; gage height, 27,66 ft 6 a, m.
Apr. 18,

1929 to February 1952: Discharge, 214, 000 cfs June 14, 1944; gage height, 25.8 ft
Mar. 6, 1949 (ice jam).
Remarks.—~Plum Creek levee, 10 miles above gage on left bank, failed about 12 p,m. Apr. 17.

Mean discharge, in cubic feet per second, 1852
Day| March | April May |Day March April May ||Day| March | April May
1] 39,400 128,000/100,000f 11 { 36,900({190,000| 71,200 21 § 65,900]290,000| 66,500
2 | 37,800]|135,000( 95,200f 12 | 39,600]|211,000| 75,100| 22 | 65,500]242,000| 67,100
3| 39,400]133,000| 89,800] 13 | s8,200{211,000| 80,800fl 23 | 55,900]|206,000] 73,300
4| 37,900]122,000{ 85,200| 14 | 72,100|229,000| 78,400 24 | 44,300]|185,000| 52,500
5 | 34,600]1130,000} 81,300/l 15 [ 56,800|263,000| 72,300f 25 | 39,200[168,000| 77,300
6 | 29,0001141,000) 77,300 16 | 44,500/297,000| 70,600 26 | 38,100{154,000{ 67,800
7 | 28,800/150,000| 74,100f 17 | 42,800{334,000| 74,400f 27 | 42,600]140,000( 63,100
8 | 30,600|158,000| 73,1004 18 | 46,300]|336,000] 75,700/ 28 | 52,600]127,000| 67,000
9 | 31,900{168,000| 72,500f 19 | 63,300|390,000] 75,400| 29 | 55,100|118,000| 71,600
10 | 32,900§177,000| 71,5000 20 | 65,500|345,000(| 71,400f 30 | 71,400{110,000| 73,300
31 1119,000 73,100!
Monthly mean discharge, in cubic feet per second 48,960{199,600| 76,080
Runoff, in thousand acre-feet. 3,011} 11,880| 4,677
Runoff, in inches.......ov00. 0.14 0.54 0.21
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour &ig;t Discharge |Hour g:;gg}eﬁ Discharge |[Hour f;gﬁt Discharge [Hour l:’:ag;t Discharge
March 30 12 {17.14 144,000| N [22.01 231,000 April 22
6 110,29 60,200 April 7 6 |22.18 238,000 8 | 22,31 253,000
N [10.91 67,100 | 6 |17.35 147,000| 12 22,28 '239,000| N |22.04 243,000
& [11.93 78,500 [ N [17.61 151,000 April 15 6 (21.84 231,000
12 |13.74 102,000 | & [17.75 152,000| 6 |[22.68 247,000| 12 |21.63 221,000
March 31 12 |17.88 154,000| N [23.58 265,000 April 23
6 |15.07 120,000 April 8 6 |ea.21 277,000} 6 |2l.41 212,000
N [15.48 126,000 | & |18.01 156,000| 12 |24.69 =285,000| N [21.18 205,000
6 [14.99 119,000 | N |18:09 157,000 April 16 6 |21.00 189,000
1z |15.06 120,000 | & |18.42 162,000| 6 |25.07 291,000 12 [20.79 195,000
April 1 12 j18.44¢ 163,000| N |25.50 297,000 4 |,0 EE7348%00
6 |15.57 127,000 April 9 6 [26.00 303,000| ¢ 130783 1a5’000
N 115.76 130,000 | & |18.56 165,000 | 12 |26.33 308,000 | & |20'3% 181 000
6 |15.80 130,000 | N [18.76 187,000 April 17 12 | 5012 177000
1z [15.90 132,000 | & {19.11 172,000| 6 |26.63 315,000 ‘april 23
April 2 12 |19.39 175,000| N |26.92 335,000| g {19.94 172,000
6 |16.00 133,000 April 10 6 127,15 352,000 N {13.75 168,000
N 116.23 136,000 | 6 [19.56 175,000 12 |27.48 358,000| & |19.54 164,000
6 116.24 136,000 | N |19.79 177,000 April 18 12 |19.42 161,000
12 [16.22 135,000 | 6 [19.92 179,000| 6 [27.66 352,000 April 28
April 3 12 19,98 180,000( N [26.95 332,000f 6 |19.27 158,000
6 ]16.24 135,000 April 11 6 |25.63 312,000| N |19.12 154,000
N {16.17 134,000 | 6 |20.12 184,000} 12 |24.93 337,000| 6 }18.94 150,000
6 {15.96 131,000 | N |20.30 189,000 April 19 12 {18.82 148,000
1z |15.76 128,000 | 6 [20.45 195,000| 6 |24.58 405,000 April 27
April 4 12 |20.63 205,000 N |24.33 407,000| 6 }18.68 144,000
6 |15.47 123,000 April 12 6 |24.16 391,000| N |18.,54 140,000
N |15.36 122,000 | g [20.73 209,000] 12 [23.99 373,000| & {18.39 136,000
6 |15.27 120,000 | N |20.90 214,000 April 20 12 |18.23 132,000
1z |15.37 121,000 | & |20.97 213,000| 6 |[23.99 359,000 April 28
April S 12 |21.07 210,000| N {23,95 346,000} 6 ]18.11 130,000
6 |15.87 128,000 April 13 6 |23.77 330,000 N |18.00 127,000
N |16.14 131,000 | g |21.19 209,000| 12 |23.61 317,000| 6 |[17.91 124,000
6 [16.37 134,000 | N |21.38 211,000 April 2i 12 {17.81 122,000
12 |16.53 136,000 | 6 |21.44 212,000| 6 |23.43 304,000 April 29
16 12 |21.44 214,000| N |23.15 290,000| & [17.71 120,000
6 |16.64 138,000 April 14 6 |22,79 277,000| N |17.63 118,000
N ]16.87 141,000 | ¢ |21.69 222,000) 12 |22.54 264,000| 6 }17.55 116,000
6 |17.13 144,000 12 137,43 114,000

Supplemental record.— Apr. 19, 8 a,m., 24.48 ft, 414,000 cfs,
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Nishnabotna River Basin

Nishnabotna River above Hamburg, Iowa

Location.—Lat 40°38', long 95°37', in SWiSE} sec. 11, T. 67 N., R. 42 W., on left bank 1,000 ft
downstream from Chicago, Burlington & Quincy Railroad bridge, 13 miles downstream from
confluence of East Nishnabotna and West Nishnabotna Rivers, and 2 miles northeast of Hamburg.
Datum of gage is 894.17 ft above mean sea level, datum of 1929,

Drainage area.—2, 800 sq mi, approximately.

Gage-height record.—Water-stage recorder graph except Mar, 12, 14, 15, 21, 30, 31, Apr. 2,
13-15, May 16-18, 22-29, for which graph was drawn based on once-daily staff gage readings
wire-weight gage readings at auxiliary gage 3 miles downstream.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1-10 and by backwater from Missouri River Apr. 7-30. Discharge for these periods
based on one current-meter measurement and records for stations upstream. Shifting-control
method used throughout period except Mar. 1-10 and Apr. 7-30.

Maxima.~March-May 1952: Discharge, 10,700 cfs 5 p. m. Mar. 13 (gage height, 18.2 ft).

1922-23, 1928 to February 1952: Discharge, 55,500 cfs June 24, 1947 (gage height, 26,03 ft,
from floodmark) .

Mean discharge, in cubic feet per second, 1952

Day| March | April May |[Day| March | April May |[Day| March April May
1 725 5,500 1,880} 11 6,580 1,800 2,000 21 2,680 2,000 1,400
2 710] 3,370| 1,940§ 12| 3,740| 1,900 1,40Cf22| 2,050| 2,000] 1,940
3 725 2,560 1,780} 13 7,170 2,100 1,300/ 23 1,350 2,600 4,540
4 540 2,270 1,6604 14 4,460 2,300 1,260 24 1,140 2,800 3,580
5 600 2,050 1,560) 15 2,560 2,600 1,220} 25 1,400 2,800 2,220
6 640| 1,940| 1,450f 16| 2,000] 2,500| 1,400) 26| 1,830| 2,600| 1,780
7 690 1,900 1,400§ 17 1,720 2,400 2,3200 27 2,000 2,200 1,720
8 750 1,900 1,350 18 1,940 2,350 2,380 28 2,100 2,100 1,660
9 80C 1,800 1,400]) 19 3,090 2,100 1,660f 29 2,320 1,900 1,610
10 1,500 1,800 1,560 20 3,440 2,100 1,450 30 3,900 1,800 1,350
31 6,080 1,260
Monthly mean discharge, in cubic feet per second.................. 2,298 2,335| 1,788
Runoff, in acre-feet .. |141,300|138,900 [109,900
Runoff, ininches .. ... ... vuiiiiinieiiioniunannnaonessonnaassass 0.95 0.93 0.74

Little Nemaha River Basin

Little Nemaha River at Auburn, Nebr.

Location.—Lat 40°23'30", long 95°48'40", in NW} sec. 23, T. 5N., R. 14 E., at bridge on State
Route 3, 1 mile downstream from Longs Creek, and 1 mile east of Auburn. Datum of gage is
889.13 ft above mean sea level, datum of 1929, supplementary adjustment of 1943.

Drainage area.—664 sq mi.

Gage-height record.—Wire-weight gage read twice daily except Mar. 4, 5, 7-9 when no readings
were obtained, plus water-stage recorder graph for stages above gage height 9 ft.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Backwater
from ice Mar. 4-9. Shifting-control method used Mar. 1-3, Mar. 10 to May 12, May 23-31.

Maxima —~March-May 1952: Discharge, 4,270 cfs 2:30 a.m. Apr. 22 (gage height, 12.10 ft).

1949 to February 1952: Discharge, 164, 000 cfs May 9, 1950 (gage height, 27.65 ft, from
floodmark), from rating extended above 29, 000 cfs on basis of computations of flow through
bridge and culvert openings and over highway and railroad embankments at gage heights 24,96 ft
and 27.65 ft.

Mean discharge, in cubic feet per second, 1952

Day} March | April May |iDay| March | April May “Day March April May
1 152 462 4171 11 606 935 262 21 603 1,370 293
2 174 384 395( 12 1,110 878 252 22 477 3,070 1,300
3 87 370 387 13 2,310 2,310 241 23 234) 1,190| 1,330
4 115 381 346 14 1,060 1,110 2341 24 471 788 412
5 122 328 3224 15 662 694 232 25 603 637 288
6 132 364 2831 16 574 665 381 26 850 571 252
1 155 317 295§ 17 712 769 750 | 27 1,360 526 239
8 210 302 305) 18 2,040 854 392 28 1,550 483 241
9 310 1,110 290( 19 1,820 927 295 | 29 1,270 453 230
10 392 1,440 286 | 20 854 651 2781 30 1,060 417 208
31 669 201
Monthly mean discharge, in cubic feet per second..........co.vunn. 734 825 375
Runoff, in acre-feet .. | 45,110 49,100 23,040
Runoff, in inches..... 1.27 1.39 0.65
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Tarkio River Basin
Tarkio River at Fairfax, Mo.

Location.—Lat 40°20'20", long 95°24'20", in SWiSW}sec. 22, T. 64 N., R. 40 W., at county
highway bridge 0.5 mile west of Fairfax and 2 miles downstream from unnamed creek. Datum
of gage is 867.66 ft above mean sea level, datum of 1929,

Drainage area.— 508 sq mi.

Gage-height record,—Wire-weight gage read once daily below 8 ft and twice daily above, Graph
drawn for days of changing stage.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Shifting-
control method used Apr. 15 to May 21. Stage-discharge relation affected by ice Mar. 5-7;
discharge estimated on basis of weather records and observer's notes.

Maxima—March-May 1952: Discharge, 4,640 cfs 8 p. m. May 22 (gage height, 12,35 ft, from
graph based on gage readings).

1922 to February 1952: Discharge, 16,300 cfs June 20, 1942, from rating curve extended
above 11, 000 cfs; gage height, 22.33 ft July 7, 1929, from floodmark.

Mean discharge, in cubic feet per second, 1952

Day| March | April May Day| March | April May “Day March | April May
1 110 368 400 || 11 1,820 384 272 || 21 502 645 401
2 110 352 384 | 12 2,120 432 257 || 22 502 1,960 2,710
3 115 336 336 (| 13| 1,890 789 257 || 23 352 | 1,670 | 2,210
4 i24 368 320 | 14 874 925 242 || 24 466 874 724
5 116 368 320 | 15 583 502 272 || 25 628 675 432
6 112 336 304 || 16 541 432 400 || 26 541 583 384
7 115 320 272 ) 17 466 400 6875 | 27 502 502 352
8 178 288 288 |t 18 628 502 400 || 28 502 432 336
9 189 384 257 | 19 1,040 466 288 |f 29 466 432 352
10 682 502 257 || 20 628 400 257 {1 30 432 400 336
31 400 320
Monthly mean discharge, in cubic feet per second 572 568 484
Runoff, in acre-feet ..... . 35,170 | 33,770 | 29,780
Runoff, ininches....................... . 1.30 1.25 1.10
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Missouri River Main Stem

Missouri River at Rulo, Nebr.

Location—Lat 40°03'15", long 95°25'15", in NWiNW} sec. 17, T. 1 N., R. 18 E., at bridge on
U. S. Highway 159 at Rulo, 3.2 miles upsiream from Nemaha River. Datum of gage is 837.23 ft
above mean sea level, datum of 1929.

Drainage area.—418, 905 sq mi.

Gage-height record—Water-stage recorder graph.

Discharge record —Stage-discharge relation defined by current-meter measurements. Shifting-
control method used.

Maxima.—March-May 1952: Discharge, 358,000 cfs 2-3 a.m. Apr. 22 (gage height, 25.60 ft) .

1949 to February 1952: Discharge, 185,000 cfs Apr. 29, 1950; gage height, 21,6 ft Apr. 30,
1950.
Flood in 1881 reached a stage of 22,9 ft, from floodmark,

Mean discharge, in cubic feet per second, 1952
Day| March | April May [Day| March | April May ||Day| March April May
1| 44,400({132,000(123,000f 11 | 43,800(178,000| 77,7004 21 | 66,000 (347,000 73,000
2 | 44,400(133,000(114,000f 12 | 49,800/191,000| 77,700 22 | 65,200 }330,000| 73,900
3| 43,800}132,000)106,000f 13 | 58,500{203,000} 80,200 23 | 61,300|271,000( 90,700
4 | 42,400/131,000| 96,2008 14 | 79,700(210,000| 82,200} 24 | 50,100 {228,000 | 91,800
5 | 39,600 [130,000| 90,200f 15 | 69,600(226,000( 78,700} 25 | 44,400 |201,000| 88,700
6 | 36,400[140,000| 84,700 16 | 56,100|257,000| 76,300} 26 | 42,000 (180,000 76,300
7| 32,500144,000| 81,7008 17 | 48,600{330,000| 80,200 27 | 43,000 160,000 71,000
8 | 32,200(150,000] 81,200f 18 | 50,900}335,000| 81,700 28 | 49,000 |[147,000| 70,100
9 | 33,400(158,000| 80,7004 19 | 63,800347,000| 81,200( 29 } 54,600(138,000| 75,800
10 | 36,400(170,000] 79,7004 20 | 68,300|334,000| 78,200} 30 | 61,700 {130,000( 77,700
31 {113,000 76,800
Monthly mean discharge, in cubic feet per second.................. 52,420)205,400| 83,780
Runoff, in thousand acre-feet................. . . 3,223} 12,224§ 5,152
Runoff, ininches........... ... iiiuriinnninens Ceeeasens . 0.14 0.55 0.23
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour hGe f’gl; Discharge [Hour| hfii%; Discharge |Hour hG:iS;t Discharge |[Hour| h(e;iagg:t Discharge
April 11 N |22.84 226,000| 6 [24.38 343,000| 12 [24.14 247,000
6 |21,16 176,000 6 |22.97 231,000 12 | 24.54 339,000 April 24
N |21.31 179,000 12 j23.10 236,000 April 20 6 |23.92 236,000
6 |21.42 181,000 April 16 6 | 24,59 335,000| N |23.75 228,000
12 | 21.57 184,000 6 | 23.27 244,000 N | 24.66 333,000 6 | 23.58 220,000
April 12 N |23.53 256,000 6 [24.86 331,000} 12 [23.38 212,000
6 |21.67 187,000| 6 |23,76 268,000) 12 (25,15 335,000 April 25
N |21.82 191,000 | 12 |24.00 286,000 April 21 6 |23.20 205,000
6 |21.96 194,000 April 17 6 |25.34 341,000 N {23.10 202,000
12 |22,05 197,000| 6 |24.21 318,000| N |25.40 347,000| 6 |22.91 196,000
April 13 N |24.38 338,000 6 | 25,44 353,000 | 12 |22.75 190,000
6 122.21 202,000 | 6 |24.47 348,000) 12 [25.55 356,000 April 26
N |22.26 203,000 | 12 | 24.40 346,000 Aprll 22 6 |22.62 186,000
6 |22.32 205,000 April 18 6 |25.53 350,000| N |22.47 181,000
12 |22.41 208,000 | 6 |24.12 329,000| N |25.35 330,000| 6 {(22.20 173,000
April 14 N {24.01 325,000 6 }25.14 312,000 12 }22.1C 169,000
6 |122.33 206,000| 6 }24.19 336,000| 12 | 25.00 298,000 April 27
N |22.43 209,000 | 12 |24.44 352,000 April 23 6 |21.96 165,000
6 |22.53 213,000 April 19 6 [24.78 283,000| N {21.80 160,000
12 {22.63 217,000 6 | 24.48 355,000 N | 24.57 270,000 6 {21.66 156,000
April 15 N |24.34 346,000 6 [24.,33 257,000| 12 {21.50 153,000
6 122,71 220,000

Supplemental record.-— Apr. 22, 2-3 a.m., 25.60 ft, 358,000 cfs.
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Nemaha River Basin
Nemaha River at Falls City, Nebr.

Location.—Lat 40%02'00", long 95%35'30", on line between secs. 22 and 23, T. 1 N., R. 16 E., at
bridge on U. S. Highway 73, 1 mile south of Falls City and about 13 miles upstream from mouth.
Datum of gage is 861.24 ft above mean sea level, datum of 1929, supplementary adjustment of
1943, tentative.

Drainage area.— 1, 340 sq mi.

Gage-height record —Wire-weight gage read twice daily. Graph based on readings used Mar, 9-21,
Apr. 9-24, May 21-25.

Discharge record.~—Stage-discharge relation defined by current-meter measurements. Shifting-
control method used throughout the period.

Mazxima.—March-May 1952: Discharge, 16,400 cfs 8 p, m. May 22 (gage height, 19.4 ft, from
graph based on gage readings) .

1944 to February 1852: Discharge, 34, 200 cfs June 2, 1948 (gage height, 28.8 fi, from
floodmark) .

Mean discharge, in cubic feet per second, 1952

Day| March | April May |[[Day| March | April May |(Day| March | April May
1 298 738 g1ofl 11| 4,710] 1,840 seefl 21| 1,930 2,700 1,040
2 313 726 8024 12 4,400| 2,660 526 22 1,410{ 7,120{ 11,800
3 283 562 766( 13 5,980 4,680 418 23 1,180| 5,690| 9,300
4 295 754 666| 14 3,830 3,410 4391 24 1,060) 2,780| 4,680
5 228 818 638| 15 1,7%0| 1,980 456 25 1,520f 1,740| 1,220
6 256 635 590f 16 1,260 1,070 548 26 1,810 1,400 884
7 256 610 5653 17 1,450| 1,050| 1,080} 27 2,120) 1,220 738
8 283 604 5444 18 5,250 2,410 916} 28 1,650 1,000 638
9 386 762 516 19 5,800| 2,680 642 29 970| 1,000 590
10 2,810 | 2,360 5231 20 2,990| 1,880 5404 30 826 902 534
31 848 502
Monthly mean discharge, in cubic feet per second.............. e 1,877 1,926 1,437
Runoff, in acre-feet e.e. [115,400]114,600| 88,340
Runoff, in inches...... . . .. 1.62 1.80 1,24

Nodaway River Basin

Nodaway River near Burlington Junction, Mo.

Location.—Lat 40°26'40", long. 95°05'20", in NW} sec. 17, T. 65 N., R. 37 W., at bridge on State
Route 4, a quarter of a mile upstream from Mill Creek, 0.5 mile downstream from Wabash
Railroad bridge, and 1} miles west of Burlington Junction. Datum of gage is 896. 17 ft above
mean sea level, datum of 1929,

Drainage area.~1, 240 sq mi.

Gage-height record.—Water-stage recorder graph except Mar. 4-8, Apr. 2-9, 16-20, Apr, 28 to
May 14, May 24 for which a graph was drawn based on once-daily wire-weight gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Shifting-
control method used Mar. 10 to Apr, 14, May 24-31.

Maxima.—March-May 1952; Discharge, 9,920 cfs 4 a.m, Mar. 11; gage height, 10.10 ft
11:30 p. m. May 22.

1922 to February 1952: Discharge, 32,000 cfs June 14, 1947; gage height observed, 19.69 ft
Mar. 5, 1949 (ice jam).

Mean discha:gg,, in cubic feet per second, 1952

Day| March | April May IDay | March April May ({Day | Mareh April May
1 310| 1,020 825§ 11 8,450{ 1,080 724§ 21 2,180| 1,740 448
2 294 922 7401 12 6,340 1,120 545§ 22 1,760| 4,310| 2,650
3 321 724 es8f 13| 6,700! 1,760 azof 23| 1,400| 4,750} 5,280
4 250 688 618 14 3,650{( 1,760 383§ 24 1,180| 3,080| 2,990
5 218 580 530 15 2,540 1,290 3694 25 1,480 2,270f 2,270
6 255 521 4750 16 | 1,880 988 479] 26 1,560| 1,680 1,260
7 292 530 436 | 17 1,400 830 1,220( 27 1,480 1,400 780
8 284 521 432] 18] 1,760 988| 1,150 28 | 1,320| 1,180 646
9 424 718 422) 19 3,750 1,120 676| 29 1,290| 1,020 565
i0 | 4,340 1,120 52120 2,990 1,020 497f 30 | 1,180 890 479
31 1,080 436
Monthly mean discharge, in cubic feet per second 2,005 1,391 965
Runoff, in acre-feet . 123,300} 82,780] 59,350
Runoff, in inches.... Ve 1.86 1.25 0.90
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Missouri River Main Stem

Missouri River at St. Joseph, Mo.

Location.—Lat 39°45'10", long 94°51'28", in sec. 17, T. 57 N., R. 35 W., at St. Joseph and
Grand Island Raijlroad bridge in St. Joseph. Datum of gage is 788,19 ft above mean sea level,
datum of 1929,

Drainage area.—424, 300 sq mi.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements. Shifting-
control method used.

Maxima.—March-May 1952: Discharge, 397,000 cfs 7 p.m. Apr. 22 to 4 a.m. Apr. 23 (gage
height, 26.82 ft) .

1928 to February 1952: Discharge, 198, 000 cfs May 3, 1951 (gage height,
1881 to 1927: Discharge known, about 370, 000 cfs Apr. 29, 1881 (gage height, 27.2 ft),
computed by Corps of Engineers.

19.9 1t).

Mean discharge, in cubic feet per second, 1952
Day| March April May [[Day| March | April May [[Day| March April May
1} 46,200(126,000|150,000] 11 | 56,800(155,000| 83,800 21 | 74,400 [325,000| 75,000
2 | 47,0004131,000 139,000 12 | 64,100|163,000} 81,400 22 | 73,300 380,000 | 81,400
3| 47,0004132,000|126,000} 13 | 72,200(170,000} 82,000} 23 | 71,000}378,000 | 99,300
4 | 46,200}130,000]114,000f 14 | 92,000(176,000| 85,000 24 | 59,000 {292,000 93,300
5 | 42,900]125,000 {103,000 15 | 85,000{186,000| 83,800 25 | 50,200 [251,000 | 92,000
6 | 39,900(132,000| 95,300 16 | 66,700|206,000| 79,600 |l 26 | 45,700 |222,000| 82,000
71 36,500 (138,000| 93,300{ 17 | 55,200|235,000| 80,800 § 27 | 44,100 j201,000| 74,400
8 | 36,500(139,000} 92,600} 18 | 54,200{294,000} 83,200 28 [ 47,000 {184,000 | 71,000
9 | 37,800 [143,000] 90,700} 19 | 70,000]297,000| 81,400} 29 | 63,300 {171,000 73,800
10 | 44,100/150,000| 86,900} 20 { 77,900 [300,000| 79,000 30 | 54,700 |160,000| 77,300
31 | 83,800 77,300
Monthly mean discharge, in cubic feet per second 57,240 |203,000 | 90,570
Runoff, inthousand acre-feet................... 3,520 12,080| 5,569
Runoff, in inches..... P et tietisitessisesessiises 0.18 0.53 0.25
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour Gage Discharge [Hour| Gage Dischar, Hour Gage Discharge {Hour Gage Discharge
height g height | D1scharge height g height g
April 13 N 122.37 232,000 6 {|25.78 336,000 | 12 |23.35 236,000
6 [19.16 166,000 6 j22.92 245,000 | 12 [26.03 350,000 April 26
N |19.36 170,000 | 12 |23.65 267,000 April 22 6 |22.96 228,000
6 119.57 173,000 April 18 6 |26.37 369,000 N [22.57 221,000
12 |18.62 173,000 6 |24.13 289,000 | N {26.63 385,000 | 6 |22.32 216,000
April 14 N |24.33 299,000 | 6 [26.77 394,000 | 12 |22.03 211,000
6 119.71 174,000 6 |24.44 304,000 | 12 |26.82 397,000 April 27
N |19.82 176,000 | 12 |24.51 305,000 April 23 6 {21.74 205,000
6 |20.00 179,000 April 19 6 [26.76 394,000 | N [21.50 201,000
12 |20.10 180,000{ 6 {24.56 303,000| N [26.55 380,000 6 |21.24 196,000
April 15 N |24.65 294,000 | 6 |26.48 368,000 {12 }|21.02 192,000
6 120.20 182,000 6 |24.78 292,000 | 12 |26.27 334,000 April 28
N {20.30 185,000 | 12 [24.86 294,000 April 24 6 |20.78 188,000
6 |20.46 190,000 April 20 6 [25.82 303,000 N |20.56 184,000
12 |20.60 196,000 6 (24.92 297,000 N | 25.49 289,000 6 [20.34 181,000
April 18 N |24.99 300,000 | 6 125.11 276,000 | 12 [20.16 178,000
6 [20.76 203,000 | 6 |25.05 303,000 | 12 |24.77 267,000 April 29
N |20.82 206,000 |12 |25.17 308,000 April 25 6 |19.95 174,000
6 |21.10 211,000 April 21 6 |24.40 259,000 | N [19.77 171,000
12 121.40 216,000 6 [25.30 313,000 N [24.05 251,000 6 ]19.65 169,000
April 17 N 125.53 323,000 | 6 |23,70 243,000 {12 }19.40 165,000
6 |[21.80 222,000




FLOODS OF 1952 IN MISSOURI RIVER BASIN 253

Platte River Basin
Platte River (lowa-Missouri) near Agency, Mo.

Location,—Lat 39°41'20", long 94°42'15", in NEiNWi sec, 10, T. 56 N., R. 34 W., at bridge on
U. S. Highway 169, 1} miles downstream from Third Fork and 3} miles northeast of Agency.
Datum of gage is 807. 38 ft above mean sea level, datum of 1929,

Drainage area,— 1, 760 sq mi,

Gage-height record,—Wire-weight gage read once daily below 7 ft and twice daily above. Graph
drawn for days of changing stage.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Shifting-
control method used Mar. 1-9.

Maxima.—March-May 1952: Discharge, 11,800 cfs 8 p.m., Mar. 12 (gage height, 18,9 ft).

1924-30, 1932 to February 1952: Discharge, 50,000 cfs June 23, 1947; gage height, 30.46 ft
June 23, 1947,

Mean discharge, in cubic feet per second, 1952
Day | March | April May ay | March April May [Day| March April May
1 290 707 638 § 11 [ 10,800 862 434f 21 3,230 1,000 638
2 318 682 554 || 12 | 11,600 1,000 434 22 2,480| 2,120| 1,150
3 381 596 492 | 13| 11,100 1,450 364) 23 2,170| 6,980 4,380
4 332 956 453 || 14 | 10,600 2,290 290} 24 1,840 7,270| 8,320
5 364 | 1,250 434 151 7,070 1,940 264] 25| 1,450| 3,380 6,710
6 364 816 416 || 16 3,020| 1,400 290f 26 1,450 1,840 2,200
7 416 682 348 | 17| 2,110| 1,050| 1,890f 27| 1,400| 1,400| 1,100
8 533 596 554 || 18 | 2,000 816| 3,0z0f 28 | 1,200] 1,100 862
9 2,120 533 908 || 19 3,450 8l6| 1,670f 29 1,000 862 638
10 7,600 638 770 | 20 5,240 956 862§ 30 908 770 512
31 862 434
Monthly mean discharge, in cubic feet per second................. . 3,152 1,559] 1,356
Runoff, in acre-feet . .. 92,740183,370
Runoff, in inches..... 0.99 0.89

Kansas River Basin
Kansas River at Bonner Springs, Kans.

Location.~Lat 39°03'20", long. 94°52'45", in NE} sec. 32, T. 11 S., R. 23 E., on downstream
end of pier of bridge on State Route 7 at Bonner Springs, half a mile downstream from Wolf
Creek. Datum of gage is 747.01 ft above mean sea level, datum of 1929.

Drainage area.—59, 890 sq mi.

Gage-height record.—Graph based on one or two dajly wire-weight gage readings except Mar. 12,
13, Apr. 8-12, 15, 16, 23-25 when water-stage recorder graph was used.

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

Maxima.—March-May 1952: Discharge, 62,400 cfs 5 a.m. Apr. 24 (gage height, 14.04 ft).

1917 to February 1952: Discharge, 510,000 cfs 12 p.m. July 13, 1951 (gage height, 38,58 ft),
by slope-area determination.

Mean discharge, in cubic feet per second, 1952

Day| March | April May |iDay| March | April May |Day| March April May
1 4,620{ 14,100| 15,700y 11 { 39,900 15,500} 11,600( 2L | 18,100 | 24,400| 8,420
2 4,700( 13,100 14,2004 12 | 28,000 12,200{ 10,600 22 | 22,200 32,200 8,320
3 4,870| 12,8004 13,300 13 | 22,900| 19,200{ 9,870} 23 | 18,200 47,700| 8,200
4 5,300| 16,500 12,300| 14 | 18,100| 28,600 9,300( 24 | 15,000 | 54,500| 10,900
5 5,280} 16,500| 12,400( 15| 16,000} 34,600| 8,880 25| 12,500| 34,600| 20,500
6 5,090 13,400/ 11,500( 16 | 16,200{ 30,300| 8,320} 26 | 11,500 26,600 19,000
7 5,320| 11,300| 11,000| 17} 13,200] 24,200 8,200( 27| 12,200| 23,300| 16,900
8 5,530( 10,100} 10,800( 18 | 11,500 20,100| 9,020} 28 [ 12,200 | 20,900| 11,900
9 8,140 9,180} 11,700f 19 | 14,300 18,200; 8,550 29 [ 12,000| 18,100 11,900
10 | 23,100 11,000| 14,200 20 | 17,400| 19,600 8,820( 30 | 13,300 | 17,10C| 10,700
31| 14,000 9,020
Monthly mean discharge, in cubic feet per second.................. 13,890| 21,660| 11,500
Runoff, in thousand acre-feet... 854.2 1,289 707.3
Runoff, ininches .. ... ... ittt ettt iiaenaananaana. 0.27 0.40 0.22
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Missouri River Main Stem

Missouri River at Kansas City, Mo,

Location.~—Lat 39°06'43", long 94035'16", in sec. 32, T. 50 N., R. 33 W., at Chicago, Burlington
& Quincy Railroad bridge at Kansas City, 1 mile downstream from Kansas River. Datum of gage
is 715.79 ft above mean sea level, datum of 1929.
Drainage area.—489, 200 sq mi.
Gage-height record.—Water-stage recorder graph except Mar. 12, 13, 20-22, Apr. 4-8, May 24,
25, 27, 28 for which a graph was drawn based on once-daily wire-weight gage readings.
Discharge record.—Stage-discharge relation defined by current-meter measurements, Shifting-
control method used.
Maxima.—March-May 1852: Discharge, 400, 000 cfs 8-10 a.m. Apr. 24 (gage height, 30.63 ft).
1905-6, 1928 to February 1952: Discharge, 573,000 cfs 1 p.m. July 14, 1951; gage height,
36.2 ft 5-7 a.m. July 14, 1951,
1844-1927: Stage known, 38.0 ft June 16, 1844 (discharge, about 625,000 cfs, computed by
Corps of Engineers), Flood of June 2, 1903, reached a stage of 34.95 ft (discharge, about
548, 000 cfs, computed by Corps of Engineers) .

Mean discharge, in cubic feet per second, 1952
Day| March | April May f{Day| March | April May |iIDay| March | April May

1| 49,000]129,000f168,000f 11 [101,000[172,000| 91,400] 21 [102,000]295,000| 86,000

2| 50,600|138,000}154,0004 12 |104,000{175,000| 89,000} 22 |104,000|333,000] 82,400

31 51,100(138,000/143,000( 13| 96,600/182,000| 87,800f 23 | 97,200(|385,000]|100,000]

4| 51,500|143,000(131,000} 14 {102,000/198,000| 90,200} 24 | 87,200|390,000]|109,000

5 | 49,400(144,000|120,000f 15{117,000|208,000| 92,0004 25 69,000(336,000[115,000

6 | 46,600/140,000(112,000f 16 | 99,200|215,000] 87,800f 26 | 61,200|292,000[117,000

7 44,400)143,000/104,000f 17| 77,200}217,000| 86,600 27 | 58,000(254,000]100,000

8 | 42,300(145,000| 99,2008 18| 64,000}226,000| 91,400f 28 | 59,400|232,000| 88,400

9| 45,700|151,000| 96,600f 19| 73,400|244,000( 94,0004 29 | 64,000}208,000{ 85,400

10 1 67,000{162,000| 97,800f 20| 96,000]266,000f 90,8004 30 | 68,500{188,000{ 86,600

31| 77,800 ~ 87,200

Monthly mean discharge, in cubic feet per second....... esereasess | 73,370]215,000|102,700

Runoff, in thousand acre-feet..... . . 4,512| 12,790| 6,315

Runoff, ininches,..ou.a.... 0.17 0.49 0.24

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(:iag:t Discharge [Hour| h(::i;gg;t Discharge |Hour l?;ggﬁt Discharge |Hour fe?gg;t]Discharge
April 14 April 18 April 22 April 26

6 |19.36 194,000 6 | 20.85 223,000 6 | 26.55 323,000 6 | 26.65 301,000

N |19.73 200,000 N | 20,93 225,000 N | 26,55 323,000 N |26.15 292,000

6 |19.80 202,000 6121.10 227,000 6 |27.65 345,000 6 | 25.65 281,000

12 |19.89 203,000} 12 | 21.52 234,000( 12 | 28,35 360,000] 12 | 25,15 271,000
April 15 April 19 April 23 April 27

6 [19.98 205,000 621,90 241,000 6 ]29.10 376,000 6 | 24.62 261,000

N |20.18 208,000} N | 22.05 243,000 N | 29.60 387,000 N | 24.08 252,000

6 |20.42 212,000 6 |22.27 247,000 6| 30.15 398,000 6 |23.58 247,000

12 | 20.53 214,000| 12 | 22.58 253,000{ 12 | 30.35 399,000 12 | 23,05 243,000
April 16 April 20 April 24 April 28

6 120.62 215,000 6 [22.85 257,000 6 | 30.53 399,000 6 | 22,70 239,000

N | 20.58 215,000 N | 23.30 265,000 N | 30.53 395,000 N | 22.35 233,000

6 120.57 215,000 6 123,78 273,000 6 130,17 381,000 6 121,95 227,000

12 |20.52 215,000} 12 | 24.20 281,000| 12 | 29.78 367,000| 12 | 21.60 220,000
April 17 April 21 April 25 April 29

6 20,50 215,000 6 ]24.65 289,000 6 129.19 349,000 6 121.24 214,000

N |20.63 217,000 N | 24.93 293,000 N { 28.56 332,000 N {20,94 208,000

6 120.68 219,000 6 |25.32 300,000 6 |27.94 321,000 6 |20.62 202,000

12 }20.80 221,000{ 12 | 26.00 313,000| 12 | 27,40 313,0004 12 | 20.40 198,000

Supplemental record.- Apr, 22, 8 a.m., 26,80 ft, 328,000 cfs; Apr. 24, 8-10 a.m.,
30.63 ft, 400,000 ofs.
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Blue River Basin
Blue River near Kansas City, Mo.

Location.—Lat 38°57'25", long 94°33'32", in SEINEL sec. 28, T. 48 N., R. 33 W., at bridge on
County Highway W, 0.4 mile downstream from Indian Creek and 1.7 miles southeast of Kansas
City. Datum of gage is 753.73 ft above mean sea level (levels by Corps of Engineers).

Drainage area,—188 sq mi.

Gage-height record.—Water-stage recorder graph except Apr. 1-3, 11-13, for which there was no
record and Apr. 14, for which a graph was drawn based on once-daily tape-gage reading and re-
corded range in stage.

Discharge record.—Artificial concrete conirol. Stage-discharge relation defined by current-meter
measurements. Discharge for period of no gage-height record, Apr. 1-3, 11-13, was estimated
on basis of weather records.

Maxima.—March-May 1952: Discharge, 8,380 cfs 5:30 a.m. Mar. 10 (gage height, 23.00 ft).

1939 to February 1952: Discharge, 31, 100 cfs July 11, 1951 (gage height, 38.30 ft).
Maximum stage known, about 39 ft Nov. 17, 1928, from information by city of Kansas City.

Mean discharge, in cubic feet per second, 1952

Day | March | April May ay | March | April May [fDay| March April May
1 36 130 143 11 895 210 71421 465 152 54
2 56 120 115 12 528 190 84 22 1,160| 2,140 47
3 95 200 105¢ 13 333 450 601 23 333 957 46
4 120| 1,750 88 14 248 334 52 24 256 593 178
5 120 440 84l 15 240 205 49} 25 220 316 118
6 129 273 73| 16 205 173 51§ 26 224 244 56
7 134 220 75 17 194 149 136 [j 27 324 202 40
8 290 194 751 18 350 140 116 28 202 169 40
9 2,080 202 128 19 329 129 75 |t 29 169 152 36
10 5,560 240 98] 20 213 120 64 30 156 137 29
31 143 144
Monthly mean discharge, in cubic feet per second. 510 3684 80.8
Runoff, in acre-feet e .| 31,350 21,680} 4,970
Runoff, ininches................... . . . 3,13 2.16| 0.50

Little Blue River Basin
Little Blue River near Lake City, Mo.

Location.—Lat 39206'00", long 94°18'00", in SWiSE] sec. 35, T. 50 N., R. 31 W., at bridge on
State Route 78, 3 miles southwest of Lake City and 10§ miles upstream from mouth., Datum of
gage is 719.15 ft above mean sea level, datum of 1929.

Drainage area.—184 sq mi,

Gage-height record.—Wire-weight gage read once daily below 11 ft and twice daily above except for
Mar. 2, 3, Apr. 6, 18, May 2, 16, 25, 30, 31 when gage was not read. Graph drawn for days
of changing stage.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Shifting-
control method used Apr. 24 to May 31. Discharge for days of no gage-height record estimated
on basis of weather records.

Maxima,~March-May 1952: Discharge, 3,690 cfs 12 p. m. Mar. 10 (gage height, 23.2 ft, from
graph based on gage readings).

1948 to February 1952: Discharge, 6,400 cfs July 12, 1951 (gage height, 26.1 ft, from flood-

mark) .
Mean discharge, in cubic feet per second, 1952

Day | March | April May |[Day| March | April May fDay{ March | April May
1 47 104 123§ 11 2,780 213 55 § 21 222 130 34
2 50 92 100 | 12 780 219 45 § 22 320 952 30
3 100 107 77| 13 574 502 43 1 23 300 883 53
4 160 965 118 | 14 340 340 41 f 24 250 412 34
5 188 741 64 | 15 260 222 37 25 195 222 40
6 177 330 53 | 16 222 168 374 26 160 168 45
7 130 222 55 17 213 152 378 27 186 137 28
8 217 168 72| 18 280 140 98 || 28 152 118 28
9 781 152 98 |l 19 445 130 45 ) 29 137 104 28
10 2,940 290 116 § 20 300 123 37§ 30 123 92 24-
5
Monthly mean discharge, in cubic feet per second.... 287 55.4
Runoff, in acre-feet ..... 17,050 3,410
Runoff, in inches...... 1.74 0.35
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Fishing River Basin
East Fork Fishing River at Excelsior Springs, Mo.

Location.—Lat 39°920'20", long 94°12'45", in SEISEL sec. 1, T. 52 N., R. 30 W., at Golf Hill
Bridge in Excelsior Springs, three-quarters of a mile upstream from Dry Fork Fishing River,
and 6-3/4 miles upstream from mouth,

Drainage area.—20.0 sq mi (revised).

Gage-height record —Water-stage recorder graph.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Shifting-
control method used Mar. 1-9.

Maxima.~March-May 1952: Discharge, 670 cfs 2:30 a. m. Mar. 10 (gage height, 6.05 ft).

1951 to February 1952: Discharge, 23,100 cfs July 6, 1951 (gage height, 15.33 ft, in gage
well), by slope-area method.

At a point 200 ft upstream from gage, flood of June 22, 1947, reached a stage 3.7 ft higher
than that of July 6, 1951, from floodmarks.

Mean discharge, in cubic feet per second, 1952

Day| March April May |[[Day| March | April May ||Day| March April May
1 5 12 11 11 88 15 7 21 91 18 3.8
2 7 11 108 12 55 20 6 22 156 89 4.4
3 8 22 91 13 35 51 6 23 43 35 4.4
4 8 132 8f 14 26 29 5 24 33 26 4.7
5 7 33 71 15 22 20 5 25 27 20 5.0
6 8 25 8) 16 20 18 5 26 23 17 3.8
K 8 20 7417 19 16 12 27 20 15 3.1
8 13 18 12f 18 77 17 7 28 18 14 4.1
9 153 17 12y 19 49 16 5 29 15 11 3.3
10 397 18 9| 20 27 15 4.14 30 15 11 2.5
31 14 2.9
Monthly mean discharge, in cubic feet per second....... Cesaananies 48.0 26.0 6.36
Runoff, in acre-feet 2,950 1,550 391
Runoff, in inches ... vuuurueeiioinuiiunnunroanenaans 2.77 1.45 0.37

Crooked River Basin
Crooked River near Richmond, Mo.

Location.—Lat 39°20', long 93°59', in NW} sec. 7, T. 52 N., R. 27 W., at bridge on State
Route 13, 4 miles north of Richmond, 8} miles upstream from West Fork Crooked River, and
24} miles upstream from mouth. Datum of gage is 706. 34 ft above mean sea level, datum of
1929,

Drainage area.—159 sq mi.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 4-6, Discharge computed on basis of weather records.

Maxima.—March-May 1952: Discharge, 3,580 cfs 1 a,m. Mar. 1! (gage height, 22,28 ft).

1948 to February 1952: Discharge, 27,000 cfs July 6, 1951 (gage height, 28.8 ft, from

floodmark) .
Mean discharge, in cubic feet per second, 1952

Day} March April May [[Day| March | April May tDay March April May
1 38 81 63|l 11 2,520 102 48 21 130 99 28
2 39 70 58 12 546 108 38 || 22 978 702 28
3 47 83 seff 13 353 303 34 23 704 532 28
4 50 944 46 14 220 365 31 )1 24 240 305 26
5 50 443 421 15 171 200 29 25 130 162 30
6 60 180 40| 16 149 134 29 26 153 124 27
7 71 134 40 17 131 114 39 27 138 105 22
8 81 108 434 18 274 105 78 28 114 93 23
9 415 108 54 19 665 96 44 | 29 105 81 26
10 2,710 114 104k 20 278 87 33 30 96 70 23
31 90 92
Monthly mean discharge, in cubic feet per second 383 205 41.9
Runoff, in acre-feet ............. FSRIPIPNRAIN . 23,540} 12,200 | 2,570
Runoff, jninches..........coviiiainnanns 2.78 l.44f 0.30
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Missouri River Main Stem

Missouri River at Waverly, Mo.

257

Location,—Lat 39°12'51", long 93°30'57", in sec. 14, T. 51 N., R. 24 W., at bridge on U. S,

Highway 65

at Waverly,

Drainage area.— 491, 200 sq mi.

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

Datum of gage is 645,49 ft above mean sea level, datum of 1929,

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

Shifting-

control method used. Apr, 22-27 computed from loop curves.
Maxima.—March-May 1952: Discharge, 369,000 cfs 10 a.m. to 2 p. m. Apr. 26; gage height,
28.10 ft 4-11 p.m. Apr. 24.
1929 to February 1952: Discharge, 549, 000 cfs July 16, 1951; gage height, 28.20 ft July 14,

1951.
Mean discharge, in cubic feet per second, 1952
Day| March April May |{Day| March April May ||[Day| March April May
1 | 53,000{107,000|203,000f 11| 98,100(|172,000{101,000f 21 (105,000(269,000| 91,800
2 | 53,400 |144,000|182,0004 12 |107,000(179,000| 95,5001l 22 |110,000 [298,000| 86,500
3 | 55,000 [148,000|160,000] 13 [104,000{192,000| 91,900} 23 |107,000|316,000| 93,100
4 | 55,800 |152,000|144,000| 14 |107,000]206,000| 91,9001 24 | 97,400 |346,000|117,000
5 | 55,000 [155,000 (132,000 15 {124,000(218,000( 94,900f 25 | 83,000 |360,000|119,000
6 | 51,500 [147,000|120,000 16 |112,000|220,000| 94,300} 26 | 71,000 |364,000({124,000
7 | 47,500 {150,000 (113,000( 17 | 93,700|225,000( 91,900] 27 | 65,300 |315,000{112,000
8 | 45,800 {153,000 |108,000( 18| 79,100]|229,000( 93,700 28 | 64,400 |276,000| 96,800
9 | 45,200 |154,000|104,000} 19 | 76,000|238,000| 98,100( 29 | 67,200 |250,000{ 88,300
10 | 65,300 {162,000 |103,000 20 | 94,900|248,000| 96,800 30 | 73,000 |225,000| 85,900
31 77,500 88,900
Monthly mean discharge, in cubic feet per second..... Cereeiienes .. | 78,840}220,600 (110,400
Runoff, in thousand acre-feet......civviresivarriannessncnanns vee 4,848] 13,130 6,788
Runoff, ininches. ... oveveeveeeesroenunnaanaanss paeranaan eeenn 0.19 0.50 0.26

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

[Hour h(e;;'agg:t Discharge [Hour heGiz%: Discharge [Hour| lf:’eai.glit Discharge [Hour| hGe?gg:j Discharge
April 14 N }|22.96 229,000 6 |25.80 301,000 April 27
6 [21.70 203,000| 6 {23,01 230,000} 12 |25.97 305,000, 6 |26.75 329,000
N [21.85 206,000| 12 |23.08 232,000 April 23 N |26.51 313,000
6 [21.97 208,000 April 19 6 {26.00 306,000 6 |26.24 299,000
12 22,23 213,000 6 |23.20 234,000 N }26.24 312,000] 12 |26.00 290,000
April 15 N 23,36 238,000, 6 }26.88 325,000 April 28
6 |22.41 217,000] 6 |23.51 241,000 12 [27.40 335,000] 6 |25.74 282,000
N |22.38 216,000( 12 [23.61 243,000 April 24 N }25.47 275,000
6 [22.34 215,000 April 20 6 ]27.78 342,000 6 |25.27 269,000
12 |22.44 217,000 6 |23.70 245,000] N |27.98 347,000 12 |25.00 263,000
April 16 N {23.73 246,000 6 |28.10 351,000 April 29
6 22,54 219,000 6 ]23.90 250,000] 12 |28.05 353,000 €& [24.76 256,000
N |22.55 220,000|12 |24.14 256,000 April 25 N |24.53 250,000
6 22,63 221,000 April 21 6 |27.95 356,000 6 |24.32 244,000
12 [22.72 223,000| 6 [24.36 262,000 N [27.66 361,000) 12 |24.04 237,000
April 17 N {24.66 269,000 6 [27.57 363,000 April 30
6 [22.80 225,000| 6 |24.90 276,000 12 |27.56 365,000f 6 |23.78 230,000
N [22.81 225,000{12 |25.25 285,000 April 26 N J23.80 225,000
6 [22.83 226,000 April 22 6 |27.54 367,000{ 6 23,40 220,000
12 |22.83 226,000 6 |25.70 298,000 N |27.48 369,000(12 |23.19 215,000
April 18 N ]25.78 300,000, 6 |27.28 365,000
6 [22.90 228,000 12 [27.00 348,000
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Wakenda Creek Basin
Wakenda Creek at Carrollton, Mo.

Location.~Lat 39021', long 93030‘, in NE{SE} sec. 5, T. 52 N., R. 23 W., at bridge on U, S.
Highway 65 in Carrollton, half a mile downstream from Brush Creek, and 14 miles upstream
from mouth, Datum of gage is 641,17 ft above mean sea level, datum of 1929.

Drainage area~248 sq mi.

Gage-height record. —Wire-weight gage read once daily below 10 fi and twice daily above. Graph
drawn for days of changing stage. Readings for Mar. 5 and May 24 considered doubtful.

Discharge record.—Stage-discharge relation defined bv current-meter measurements. Shifting-
control method used Mar. 1-8. Stage-discharge relakion affected by backwater from Missouri
River Apr. 24 to'May 3; discharge computed on basis.of records for adjacent stations. Discharge
for days of doubtful gage-height record estimated on basis of weather records.

Maxima.—March-May 1952: Discharge, 4,590 cfs 2 a. m. Mar. 11 (gage height, 21.10 ft, from
graph based on gage readings).

1948 to February 1952: Discharge, 7,000 cfs Mar. 20, 1948 (gage height, 22.64 ft, from flood-
mark); gage height, 23.4 ft July 17, 1951, from graph based on gage readings (backwater and
overflow from Missouri River).

Mean discharge, in cubic feet per second, 1952

Day| March April May |[Day| March | April May |Day| March April May
1 37 45 60f 11| 3,400 122 70f 21 180 108 25
2 34 48 55{ 12 919 180 37) 22 564| 1,040 25
3 90 68 50| 13 278 872 34} 23 160 659 26
4 90 831 48f 14 170 191 30( 24 150 200 25
5 85 247 48) 15 160 140 30| 25 150 130 24
6 108 150 48) 16 140 113 30 26 122 100 30
7 122 95 45( 17 122 95 32 27 104 90 22
8 291 78 45] 18 910 86 30| 28 90 80 19
91 1,470 98 45 19| 1,300 82 28| 29 78 70 17
10 3,850 232 104 20 252 86 27} 30 70 65 14
31 66 45
Monthly mean discharge, in cubic feet per second.................. 502 213 37.7
Runoff, in acre-feet 12,700 2,320
Runoff, ininches........................... . 2.33 0.96 0.18

Grand River Basin
Grand River near Sumner, Mo,

Location.—Lat 39038‘25", long 93°16'25", in NE% sec. 29, T. 56 N., R. 21 W., at Chicago,
Burlington & Quincy Railroad bridge, 2 miles southwest of Sumner, and 2} miles downstream
from Locust Creek. Datum of gage is 630,87 ft above mean sea level, datum of 1929. (Auxil-
iary gage, 3} miles downstream, is at datum 0. 13 ft higher.)

Drainage area.—6, 880 sq mi, approximately.

Gage-height record.—Base gage: Water-stage recorder graph. Auxiliary gage: Graph based on
twice~-daily staff-gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements. Shifting-
control method used Mar. 16 to Apr., 23. Discharge computed using fall, as determined from
auxiliary gage, as a factor Mar. 9, 13-15, 20-25, 28, 29, Apr. 6, 18, 19, 26-29, May 19, 25.

Maxima.—March-May 1952: Discharge, 57,100 cfs 11 a. m. to noon Mar. 12; gage height, 31.88
ft 1-3 p. m. Mar. 13.

1924 to February 1952: Discharge, 180,000 cfs June 7, 8, 1947 (gage height, 39.5 ft, from
floodmark) .
Flood of July 9, 1909, reached a stage of 36.7 ft, from floodmark.

Mean discharge, in cubic feet per second, 1952

Day| March | April May (Day} March | April May l{Day| March April Ma
1| 1,320) 3,390| 2,350} 11| 40,500] =3,160| 4,120f21 | 12,100 3,090| 3,090
2 1,380 3,090 2,120 12 | 55,000 3,240 2,540 22 | 11,300 6,600 2,350
3| 1,a70] 2,810 1,900 13| 49,500| 5,580] 2,060[ 23 | 20,600| 18,500 2,540
44 1,520 3,960| 1,750 14 | 43,200| 12,900| 1,650] 24 | 16,300| 22,200| 11,200
51 1,380| 8,260| 1,6800f 15| 38,400| 13,600 1,420| 25| 9,050 18,100| 8,420
6 1,380 6,360 1,560} 16 | 22,800 8,260 1,340/ 26 7,650 9,740 7,050
7| 1,650| 4,120| 1,420{17 | 14,000] 5,300| 4,830[27| 6,650] 5,150| 3,620
8 2,010 3,320 1,650f 18 9,690f 3,800 14,900 28 5,180| 3,630 2,180
9 5,340 2,950 2,540f 19| 20,400 3,260 10,500 29 4,460 3,190| 1,800
10 | 20,400 3,090| 6,060f20 | 21,800f 3,240| 5,300}30 [ 4,040| 2,740| 1,560
31 3,620 1,560
MMonthly mean discharge, in cubic feet per second 14,650 6,554 3,774

900,700 390,000 .232,000
2.45 1.06 0.63

Jlunoff, inacre-feet ..........iivveiniirnninins
Runoff, ininches............
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Chariton River Basin
Chariton River near Keytesville, Mo,

Location,—Lat 39°26'55", long 92°52'10", in SEISEL sec. 25. T. 54 N., R. 18 W., at county high~
way bridge 4} miles northeast of Keytesville and 5% miles upstream from Puzzle Creek. Datum
of gage is 616. 37 ft above mean sea level, datum of 1929,

Drainage area.—~ 1,950 sq mi, approximately.

Gage-height record.—Wire-weight gage read once daily below 12 ft and twice daily above, Graph
drawn for days of changing stage.

Discharge record —Stage-discharge relation defined by current-meter measurements. Shifting-
control method used Mar. 1 to Apr. 25, Stage-discharge relation affected by backwater from
Missouri River Apr. 26 to May 5; discharge computed on basis of weather records and Missouri
River stages at Glasgow.

Maxima,—March-May 1952: Discharge, 9,590 cfs 10 a. m. Mar. 19 (gage height, 19.25 ft).

1829 to February 1952: Discharge, 25, 600 cfs June 8, 9, 1947 (gage height, 25.3 ft, from
floodmark) .

Mean discharge, in cubic feet per second, 1952

Day| March | April May {Day|March | April May |IDay| March April May
1 365] 1,220 950 11 7,020 8751 1,220) 21 7,110] 1,460] 1,630
2 365| 1,060 850( 12 6,580 1,100 875| 22 6,930 2,360| 1,300
3 416 911 750§ 13 7,490 1,420 739 23 6,060| 6,380 911
4 469! 1,220 650 14 8,050} 1,630 739( 24 5,100} 8,300 792
5 554| 1,380 610§ 15 7,300 2,420 613] 25 4,500 8,300{ 2,200
6 497%F 1,060 583 16 6,150 2,200 5251 26 4,140 5,500 1,220
7 416 1,020 5541 17 5,410 1,720 759 27 3,660{ 3,500( 1,680
8 739 840 497 18 6,060 1,510| 1,760} 28 2,980{ 1,800} 1,380
9 3,300 706 801 19 9,130] 1,180| 2,000§ 29 2,200| 1,400 875
10 8,050 706{ 2,000} 20 8,050] 1,220( 1,550f 30 1,810f 1,100 583
31 1,460 469
Monthly mean discharge, in cubic feet per second 4,270 2,187 1,034
Runoff, in acre-feet .....v.vvvieiienaninennienas 262,500|130,100} 63,600
Runoff, ininches. ... ..ciiiiiineiriieiinneennneanneaneeoannnnn 2.52 1.25 0.61
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Missouri River Main Stem

Missouri River at Glasgow, Mo.

Location.—Lat 39°13'20", long 92°50'55", in center sec. 17, T. 51 N., R. 17 W., at bridge on
State Route 240 at Glasgow, 75 ft downstream from Chicago and Alton Railroad bridge, and
1 mile downstream from Chariton River. Datum of gage is 586.11 ft above mean sea level,
datum of 1929.
Drainage area.—502, 875 sq mi.
Gage-height record.—Water-stage recorder graph except Mar. 1-6, for which a graph was drawn
based on once-daily wire-weight gage readings.
Discharge record.—Stage-discharge relation defined by current-meter measurements. Shifting-
control method used.
Maxima.—March-May 1952: Discharge, 358,000 cfs 5 a.m. to 1 p.m. Apr, 26; gage height,
32.06 ft 10 a.m, to 2 p. m, Apr. 27.
1949 to February 1952: Discharge, about 550,000 cfs July 17, 1951 (gage height, 36.7 ft),
computed on basis of records for stations at Waverly and Boonville.
Stage known before 1951, 35.0 ft June 26, 1947.

Mean discharge, in cubic feet per second, 1952

Day| March | April May {Day| March { April May [|[Day| March April May
1| 53,800} 92,800(253,000§ 11 |129,000|168,000[112,000]f 21 |142,000|251,000 102,000
2 | 54,600 /142,000 (228,000 12 |156,000(180,000{106,000| 22 |146,000(269,000] 95,200
3 | 54,600 153,000 204,000 13 [159,000|193,000}| 99,700} 23 }146,000(294,000f 91,000
4 | 56,800(160,000 (176,000 14 {159,000 (208,000 97,100f 24 |135,000(323,000]112,000
5| 57,2001169,000 (152,000 15 {166,000|217,000] 98,400f 25 {114,000{348,000 {139,000
6 | 55,900 |165,000(133,000] 16 |165,000 {222,000} 99,000[ 26 | 92,200|357,000[135,000
7 | 52,900]160,000 (121,000 17 |138,000 (224,000 97,100 27 | 80,700|348,000(130,000]
8 | 51,200[160,000[114,000f 18 |112,000|226,000(105,000| 28 | 74,800|322,000(111,000
9 | 55,000(159,000|112,000) 19 |108,000|230,000|115,000[ 29 | 73,300]302,000( 94,600
10 | 79,600|160,000|114,000f 20 |124,000}240,000{111,000( 30 { 76,900(280,000| 86,800
31 | 82,900 87,400
Monthly mean discharge, in cubic feet per second......ce.cevvus.... [101,700|224,100)123,600
Runoff, in thousand acre-feet........ . 6,251 13,330 7,599
Runoff, ininches.......... e ereaaeaaaaie 0,23 0.50 0.28
Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952
Hour]| hce;?gg}i Discharge |Hour] }g?gg:t Discharge |Hour }g?ggl; Discharge |Hour| hc:;gg}i Discharge
April 17 April 21 April 25 April 29
6 ]24.95 224,000| 6 |26.67 248,000 6 |30.82 343,000| 6 |31.43 307,000
N | 25.05 225,000 N | 26.85 251,000 N|31.06 349,000 N |31.28 302,000
6 25,08 225,000 6 {27.06 254,000 6 {31.31 353,000 6 |31,10 297,000
12 | 25.09 225,000 12 [ 27.36 259,000| 12 | 31,51 355,000| 12 |30,90 292,000
April 18 April 22 April 26 April 30
6 125,14 226,000 6 127.59 263,000 6 131.68 358,000 6 130,82 286,000
N|25.22 227,000| N |27.90 268,000/ N|31l.77 358,000] N |30.36 280,000
625,24 227,000 6 128.26 276,000 6|31.83 357,000 6 |30.06 273,000
12 } 25.28 227,000 12 | 28,50 282,000| 12 | 31.90 356,000 12 |29.77 266,000
April 19 April 23 April 27 May 1
6| 25.38 228,000 6 |28,76 288,000 6| 31.99 354,000 6 | 29,49 260,000
N125.48 229,000| N {29.00 294,000 N |32.06 351,000| N [29.20 253,000
6 | 25.62 232,000 6 }29.28 301,000 6] 31.97 343,000 6 | 28.92 247,000
12 | 25.81 234,000 | 12 [29.56 308,000| 12 | 31.84 335,000 12 [28.61 240,000
April 20 April 24 April 28 May 2
6 126,00 237,000| 6 |29.76 314,000 6| 31.78 328,000| 6 [28.33 234,000
N | 26.20 240,000 N | 30.00 321,000 N|31.75 323,000 N | 28.07 228,000
6 126.36 243,000| 6 |30.,28 329,000 631,84 317,000 6 (27,78 223,000
12 | 26,47 245,000 12 | 30.55 336,000| 12 | 31.56 312,000| 12 | 27.49 217,000
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Lamine River Basin
Lamine River at Clifton City, Mo.

Location—Lat 38%45'20", long 93°01'10", in NWj sec. 16, T, 46 N., R. 19 W., at county highway
bridge 300 ft upstream from Missouri-Kansas-Texas Railroad bridge, three-quarters of a mile
east of Clifton City, and 8 miles downstream from Otter Creek. Datum of gage is 621.91 ft
above mean sea level, datum of 1929,

Drainage area.—598 sq mi.

Gage-height record —Wire-weight gage read once daily below 10 ft and twice daily above. Graph
drawn for days of changing stage.

Discharge record.—Stage-discharge relation defined by current~-meter measurements. Shifting-
control method used May 25-31,

Maxima.~—March-May 1952: Discharge, 6,800 cfs 4 a.m. Mar. 11 (gage height, 18.0 ft, from
floodmark) .

1922 to February 1952: Discharge, 85, 500 cfs June 29, 1951 (gage height, 32,50 ft, from
rating curve extended above 30, 000 cfs,

Flood of May 18, 1943, reached a stage of 32,0 ft (discharge, 60, 000 cfs, from rating curve
extended above 30, 000 cfs). Maximum stage known, 35.3 ft Sept. 18, 1905, from floodmark.

Mean discharge, in cubic feet per second, 1952

Day | March April May pDay| March April May {iDay| March | April Ma
1 196 177 168 11 4,670 1,020 102§ 21 706 250 68
2 217 168 150 12 1,290 914 95| 22 537 239 59
3 468 186 l4a2| 13 764 3,680 73| 23 429 2,080 58
4 2,890 955 126 14 483 2,260 66 || 24 376 1,320 339
5 1,220 4,220 110 15 402 944 60 25 298 914 270
6 706 764 954 16 324 620 58| 26 274 510 95
7 648 564 87| 17 316 429 651 27 250 350 71
8 648 376 80f 18 1,350 376 80| 28 239 250 67
9 764 363 95 19| 3,690 311 76§ 29 228 217 57
10 2,250 852 102 20 1,320 262 75§ 30 217 206 54
31 196 47
Monthly mean discharge, in cubic feet per second.............. - 917 859 99.7
Runoff, in acre-feet ... ... ... iuitiiiiinniinnanaaersoaannannnens 56,380 | 51,090 | 6,130
Runoff, in inches........ I Cheireaaeaans 1.77 1.60| 0.19

Blackwater River at Blue Lick, Mo,

Location.—Lat 38°59'30", long 93°12'15", on line between secs. 27 and 34, T. 49 N., R, 21 W.,
at bridge on U. S. Highway 65, three-quarters of a mile downstream from Finney Creek and
1 mile south of Blue Lick. Datum of gage is 593. 79 ft above mean sea level, datum of 1929,

Drainage area.~ 1,120 sq mi, approximately.

Gage-height record.—Wire-weight gage read twice daily except Mar. 2, 9, 16, 23, 30, Apr. 6, 13,
16, 20, 27, May 4, 11, 14, 18, 25, 30 when gage was not read. Graph drawn for days of chang-
ing stage,

Discharge record.—Stage-discharge relation defined by current-meter measurements, Discharge
for days of no gage-height record was estimated on basis of weather records and records for
adjacent stations,

Maxima,~March-May 1952: Discharge, 6, 420 cfs 1 a, m, Mar. 13 (gage height, 27,80 ft, from
graph based on gage readings).

1922-33, 1938 to February 1952: Discharge, 54,000 cfs Nov. 18, 1928 (gage height, 41.25 ft,
from floodmarks), from rating curve extended above 32, 000 cfs by logarithmic plotting.

Mean discharge, in cubic feet per second, 1952

Day| March April May |[Day| March April March April Ma;
1 190 310 258) 11 4,640 3,370 372 102
2 230 223 234[ 12 5,970 1,430 1,960 85
3 270 234 234| 13 5,970 1,180 3,800 971
4 2,540 1,830 212 14 2,920 846 5,170 700
5 3,290 3,150 180 15 680 608 4,180 900
[ 2,400 3,950 1561 16 550 536 873| 1,110
7 1,170 1,520 133 17 518 468 650 258
8 2,430 626 124| 18 2,170 468 404 160
9 3,200 518 170( 19 3,580 420 340 151
10 4,440 644 538 20 3,900 365 296 120
325 93
Monthly mean discharge, in cubic feet per second 1,970 1,482 270
Runoff, in acre-feet 121,100| 88,200(16,600
Runoff, in inches.,.... 2.03 1.48 0.28
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Missouri River Main Stem

Missouri River at Boonville, Mo.

Location,—Lat 38°58'40", long 92°45'15", in sec. 35, T. 49 N., R. 17 W., at Missouri-Kansas-
Texas Railroad bridge at Boonville, Datum of gage is 565,02 ft above mean sea level, datum of
1929,

Drainage area.— 505, 700 sq mi.

Gage-height record.—Water-stage recorder graph except May 1-5, 10-15 for which a graph was
drawn based on once-daily wire-weight gage readings.

Discharge record.—Stage-discharge relation defined by current-meter measurements, Shifting-
control method used.

Maxima~March-May 1952: Discharge, 360,000 cfs 6-7 a. m. Apr. 27 (gage height, 27.70 ft).

1925 to February 1952: Discharge, 550,000 cfs July 17, 1951; gage height, 32.82 ft July 17,
1951.

1844-1924: Discharge known, about 710, 000 cfs June 21, 1844 (gage height, 32,7 ft) com-
puted by Corps of Engineers. The flood of June 6, 1903, reached a stage of 30.5 ft.

Mean discharge, in cubic feet per second, 1952
March | April May fDay | March | April May nDay March | April May

55,600 | 90,200 [260,000( 11 [128,000(172,000 [112,000f 21 140,000 |245,000]107,000
56,300 [133,000|233,000[f 12 [155,000]184,000 |106,000 22 |144,000 |261,000{101,000
57,500 [154,000|210,000| 13 {155,000]198,000 100,000 23 |144,000|285,000| 95,900
63,000 [160,000[187,000( 14 {155,000 {216,000 | 97,100] 24 |139,000 |508,000105,000
65,100 (168,000 160,000/ 15 |160,000|228,000 | 97,1004 25 |122,000 |344,000}135,000
61,400 (166,000 |142,000| 16 |164,000]228,000| 98,900 26 |101,000 |355,000{132,000
56,300 (161,000 |127,000] 17 |144,000|225,000| 98,300f 27 | 86,200354,000{127,000
55,200 |160,000(117,000 18 |122,000]225,000 [102,000f 28 | 78,400|330,000}111,000
58,200 (158,000 112,000 19 |117,000{228,000 |113,000] 29 | 74,700|307,000| 95,400
78,400 |160,000 [112,000( 20 |124,000 {234,000 [113,000] 30 | 75,800 285,000} 87,300
81,700 86,200

103,800 224,100{125,200

6,382| 13,340 7,696
0.24| _0.49 0.29

[=]
1]
<

CORTIDU D WO

-

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Hour h(ziaggl.i Discharge {Hou: hGe?gg:t Discharge |Hour f;aig}elt Discharge [Hour gﬁgﬁt Discharge|
April 19 April 23 April 27 May 1
6 | 22.52 227,000 6 |24,91 281,000 6 |27.70 360,000 6 | 25,64 267,000
N | 22.57 228,000 | N |24.92 283,000 N |27.59 355,000 N |25.,32 261,000
6 |22.64 229,000 6 |25.24 290,000| 6 |27.83 351,000 6 {24.96 263,000
12 |22.64 229,000 12 [25.36 294,000] 12 |27.51 345,000| 12 | 24,63 246,000
April 20 April 24 April 28 May 2
6 |22.72 231,000 6 [25.72 302,000] 6 |27.44 337,000| 6 |24.26 239,000
N [22.84 234,000{ N |25.88 306,000 N [27.36 328,000 N |23.96 233,000
6 |23.00 237,000 6 |26.19 315,000 6 |27.30 322,000 6 123,64 227,000
12 |23.17 240,000 | 12 |26.54 325,000 12| 27.24 317,000 12 | 23.37 221,000
April 21 April 25 April 29
6 [23.25 242,000 6 |26.86 336,000 6 |27.14 312,000
N [23.40 245,000| N |27.17 346,000] N |27.01 307,000
6 123.57 248,000 6 [27.42 353,000 6 | 26,87 301,000
12 [23.71 251,000 ) 12 127.45 3B83,000| 12 | 26.75 296,000
April 22 April 26 April 30
6 |23,90 285,000 6 |27.85 356,000| 6 |26.57 291,000
N |24,12 260,000| N |27.57 356,000 N |26.36 285,000
6 |24.37 265,000 6 }27.58 356,000 6 |26.13 279,000
12 |24.70 275,000 | 12 }27.53 354,000| 12 |25.80 273,000
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Moniteau Creek Basin
Moniteau Creek near Fayette, Mo.

Location.—Lat 39°07'15", long 92°933'40", in SESE}sec. 14, T. 50 N., R. 1§ W,, at county high-
way bridge 1 mile downstream from Hungry Mother Creek, 73 miles east of Fayette, and 15
miles upstream from mouth. Datum of gage is 607, 93 ft above mean sea level, datum of 1929,

Drainage area,— 81 sq mi, approximately.

Gage-height record.—Wire-weight gage read once daily below 11 ft and twice daily above except for
Mar. 1, 2, 4, 25, Apr. 2 when gage was not read. Graph drawn for days of changing stage.
Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge

for days of no gage-height record was estimated on basis of weather records.

Maxima,—~March-May 1952: Discharge, 2,080 cfs 5 p. m, Mar. 18 (gage height, 17.30 ft).

1948 to February 1952: Discharge, 2, 760 cfs Dec. 22, 1949 (gage height, 18,48 ft, from
floodmark) .
Maximum stage known, 22.9 ft, probably in April 1944, from information by loca! resident.

Mean discharge, in cubic feet per second, 1952

Day| March April May "Day March April May |Day| March April May
1 18 23 174 11 248 57 234 21 T4 17 8

2 20 25 15 12 95 370 18] 22 82 134 12

3 31 50 15) 13 68 375 13 23 52 540 42

4 50 559 12( 14 49 188 10 24 44 89 13

5 107 201 10| 15 44 83 9 25 38 49 111

6 71 68 11 16 38 54 8| 26 31 36 28

7 95 46 18 17 86 41 9 27 28 29 14

8 198 386 12| 18 1,140 38 104 28 25 25 14

9 491 31 31 19 461 36 8] 29 23 21 13
10 1,180 101 82f 20 119 28 71 30 22 i8 8
31 29 [

Monthly mean discharge, in cubic feet per second................ .. 182 112 18.7
Runoff, in acre-feet .. 9,980} 6,680| 1,150
Runoff, in inches....... . .. . 2,31 1.55 0.27

Petite Saline Creek Basin

Petite Saline Creek near Boonville, Mo.

Location.—Lat 38°55'00", long 92°39'20", in SWiSEL sec. 15, T. 48 N., R. 16 W., at bridge on
county road, half a mile downstream from Clarks Fork Creek, 7 miles southeast of Boonville,
and 14} miles upstream from mouth, Datum of gage is 573.40 ft above mean sea level, datum
of 1929,

Drainage area.—182 sq mi.

Gage-height record.—Wire-weight gage read once daily below 9 ft and twice daily above. Graph
drawn for days of changing stage.

Discharge record.—Stage-discharge relation defined by current-meter measurements; affected by
backwater from Missouri River Apr. 26-29. Discharge computed on basis of records for Mis-
souri River at Boonville,

Maxima.—March-May 1952: Discharge, 2,670 cfs 12 p. m. Mar. 18 (gage height, 19.10 ft, from
graph based on gage readings).

1948 to February 1952: Discharge, 6, 120 cfs Oct. 21, 1949 (gage height, 23.50 ft).
Maximum stage known before that of Oct. 21, 1949, 23.2 ft in June 1921, from information
by local resident.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [[Day| March | April May nDay March April May
1 59 59 381 11 1,730 198 320 21 174 67 14
2 103 59 36 12 454 651 21| 22 150 71 45
3 140 51 32 13 192 1,350 21 23 98 259 284
4 246 574 29| 14 134 541 21t 24 98 118 353
5 396 946 28] 15 113 225 21§ 25 84 80 761
6 431 241 23( 16 103 162 20} 26 84 85 87
T 385 123 23 17 282 174 204 27 78 55 33
8 374 103 23] 18 1,650 94 20| 28 87 45 33
9 253 108 39 19 1,870 84 20| 29 63 42 21
10 1,440 182 48| 20 382 71 15 30 59 41 16
31 63 15
Monthly mean discharge, in cubic feet per second.................. 379 228 70.8
Runoff, in acre-feet 23,310} 13,580 4,380
Runoff, ininches .. ... uuiiuiiiiinieiiiiiiaeaiaesonasanaasneass 2.40 1.40 0.45
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Moreau River Basin
Moreau River near Jefferson City, Mo.

Location —Lat 38°30'25", long 92°15'20", in N4 sec. 4, T. 43 N., R. 12 W., at bridge on U. S,
Highway 54, 5 miles southwest of Jefferson City and 5-3/4 miles downstream from confluence of
North and South Moreau Creeks. Datum of gage is 562.73 ft above mean sea level, datum of 1929.

Drainage area.~531 sq mi.

Gage-height record.—~Wire-weight gage read once daily below 8 ft and twice daily above. Graph
drawn for days of changing stage. Doubtful gage-height record May 27, 29-31.

Discharge record —Stage-discharge relation defined by current-meter measurements. Shifting-
control method used May 26-31. Discharge for days of doubtful gage-height record estimated on
basis of discharge measurement on May 28 and weather records.

Maxima.—~March-May 1952: Discharge, 4,430 cfs 9 a. m. Mar. 19 (gage height, 13.0 ft, from
floodmark) .

1947 to February 1952: Discharge, 23,000 cfs June 23, 1948 (gage height, 27,0 ft, from
floodmark) .

Flood in 1905 reached a stage of 38,20 ft, flood in 1943 reached a stage of 35,11 ft, and flood
in 1929 reached a stage of 32.91 ft, from floodmarks and information by local resident.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [Day| March | April May [Day| March April May
1 196 176 118 11 1,250 488 70| 21 794 238 56
2 196 150 110§ 12 719 946 65| 22 648 217 52
3 445 141 96| 13 431 946 60| 23 431 206 45
4 2,010 487 90| 14 353 1,210 57| 24 329 703 40
5 984| 1,730 84f 15 329 832 49 25 306 431 738
6 549 683 77( 16 283 518 45 || 26 260 283 216
7 431 459 71f 17 238 431 43| 27 249 196 120
8 404 353 694 18 719 353 841 28 238 186 80
9 378 350 724 19 2,390 294 781 29 206 158 60
10 353 908 84{ 20 1,080 272 681 30 196 150 50
31 196 42
Monthly mean discharge, in cubic feet per second.. 567 483 96.4
Runoff, in acre-feet ............. PR e B 34,850( 28,750 5,930
Runoff, ininches .. . ... i it iiiiiiantenaieearansonaconnnanns 1.23 1.02 0.21

Osage River Basin
Osage River near St. Thomas, Mo.

Location~Lat 38°20'25", long 92°13'25", in SE{SW4 sec. 35, T. 42N., R. 12 W., 0.5 mile
downstream from Sugar Creek and 24 miles south of St. Thomas. Datum of gage is 528, 06 ft
above mean sea level, datum of 1929.

Drainage area.—14, 500 sq mi,

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

Discharge record.—Stage-~discharge relation defined by current-meter measurements; affected by
backwater from Missouri River Apr. 24 to May 2. Discharge computed on basis of discharge
measurement on Apr. 29 and records for station near Bagnell.

Maxima.—March-May 1952: Discharge, 28, 300 cfs 1 a. m. Apr. 13 (gage height, 12,98 ft).
1931 to February 1952: Discharge, 216,000 cfs May 20, 1943 (gage height, 43.8 ft).
Maximum stage known before 1943, about 39.4 ft in June 1844.

Remarks —Flow regulated by Lake of the Ozarks, usable capacity 1,246,000 acre-ft.

Mean discharge, in cubic feet per second, 1952

Day| March | April May [[Day| March | April May [Day| March | April May
11]12,600| 20,900 | 14,500% 11| 23,900( 17,700 1,320§ 21 | 25,200} 17,000| 1,720
2 8,170 | 16,400 14,000 12| 22,300| 23,900| 2,070§22 | 25,200} 21,300 1,770
3 6,860 | 11,500 11,500f 13{ 21,900| 20,900 4,040 23 | 25,200 25,600 1,360
4| 13,400 | 14,300 6,790 14| 21,600 13,400{ 2,490) 24 | 24,900 | 23,500| 1,660
5| 20,300 | 24,200| 3,060f 15} 21,600 21,600{ 2,000f25 | 24,900 20,500 1,030
6] 21,300 22,600) 9,020f 16| 21,300 22,300 3,130}26 | 24,600| 19,000| 1,080
7] 21,300 | 22,600} 10,300f 17| 21,300 22,300 | 3,170§27 | 24,600 13,000| 2,480
8 | 20,900 | 22,300 | 8,500 18| 23,900| 20,900| 1,000{28 | 24,200{ 8,500| 2,840
9 | 20,900 21,600 6,920f 19| 26,600| 19,000 1,050429 | 22,900] 6,500| 1,820
10 | 21,900| 23,200| s5,000f 20| 25,600 20,000 2,550| 30 | 20,900 | 14,000 985
31 | 20,900 827
Monthly mean discharge, in cubic feet per second.. 21,330 " 19,020 4,193
Runoff, in thousand acre-feet............... ‘e 1,311 1,132 257.8
Runoff, in inches..... 1.70 1.46 0,33
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Maries River at Westphalia, Mo.

Location,~Lat 38°25'55", long 91°59'20", in NE4 sec. 35, T. 43 N., R. 10 W., at bridge on U. S.
Highway 63, three-quarters of a mile southeast of Westphalia and 15 miles downstream from
Little Maries Creek. Datum of gage is 542, 37 ft above mean sea level, datum of 1929.

Drainage area.— 257 sq mi.

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

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

Maxima,~March-May 1952: Discharge, 5,600 cfs 9 p. m, Apr. 4 (gage height, 9,52 ft).

1947 to February 1952; Discharge, 15,600 cfs Jan. 4, 1950 (gage height, 16.0 ft, from
graph based on gage readings) .

Flood of June 8, 1937 reached a stage of 22,8 ft, from information furnished by local
resident.

wlean discharge, in cubic feet per second, 1952

Day | March | April May [Day| March [ April May ||Day] March | April Ma
1 104 107 70 | 12} 2,270 725 42 § 21 345 147 30
2 107 97 65 || 12 830 | 3,090 39 § 22 513 139 28
3 222 90 61 f| 13 486 | 1,560 36 | 23 501 167 26
4 844 | 2,570 56 || 14 333 795 34 ) 24 317 152 25
5 521 | 1,870 Sl 15 259 491 33§ 25 246 131 25
6 329 648 47 | 16 216 345 31 26 200 112 24
7 248 388 44 1 17 190 269 33 ) 27 170 98 24
8 200 286 47 1 18| 1,360 219 33 § 28 145 92 22
9 177 252 46§ 19| 1,140 192 34 )29 131 82 21
10 | 1,280 | 1,710 44 | 20 496 185 32 ] 30 118 15 20
31 112 i8
Monthly mean discharge, in cubic feet per second.,.... . 465 569 36.8
Runoff, in acre-feet ..... eeereesenans vessee. | 28,580 | 33,850 2,260
Runoff, in inches.,u.vviveuieaiian e ceensseeare et enanenan 2.08 2.47 0.17

Gasconade River Basin

Gasconade River near Rich Fountain, Mo.

Location.~Lat 38°23'20", long 91°49'15", in SEL sec. 16, T. 42 N., R. 8 W., at bridge on State
Route 89, 800 ft upstream from Swan Creek and 4 miles east of village of Rich Fountain. Datum
of gage is 553. 70 ft above mean sea level, datum of 1929,

Drainage area~3, 180 sq mi,

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

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

Maxima.—March-May 1952: Discharge, 19,500 cfs 1 p.m. Mar, 13 and 1 a.m. Apr. 15 (gage
height, 13.8 ft).

1921 to February 1952: Discharge, 96,400 cfs Apr. 16, 1945 (gage height, 29.13 ft).

Mean discharge, in cubic feet per second, 1952
March | April May fDay| March | April May [Day| March | April May

2,270] 3,370 2,800( 11 9,380 7,900 2,050f 21 9,380 4,990| 1,700
2,220 3,370| 2,680f 12| 14,700 11,100{ 2,000} 22| 8,060 4,570{ 1,660
2,380{ 3,180| 2,820%131{ 18,600( 13,600| 1,950f 23 7,100 4,430| 1,620
3,110} 5,870 | 2,500f 14 | 14,000| 17,600 | 1,900f 24| 6,320| 4,020 1,620
3,110| 9,380 | 2,380f15| 9,040( 18,200 1,850f 25| 5,720 3,890 1,620
4,150 11,800 | 2,270416 | 7,100| 13,400| 1,800f 26| 4,890| 3,630| 1,620
4,850| 13,200 | 2,270f 17 6,020| 8,870| 1,750 27 4,570| 3,500 1,620
4,150 10,200 | 2,220f18 | 6,470 7,260 1,750f 28| 4,150| 3,300| 1,620
3,760 7,420| 2,220§ 19 7,420} 6,320| 1,750f 29} 3,890! 3,110{ 1,820
5,570} 7,580 | 2,100f 20 9,210| 5,570| 1,700| 30| 3,760| 2,920| 1,570
31 3,630 1,530
Monthly mean discharge, in cubic feet per second....... 6,422 7,452 | 1,947
Runoff, in acre-feet ................ 394,900 [443,400 |]119,700
Runoff, ininches.....coveivannnannans cesas . 2.33 2,61 0,71

5
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Missouri River Main Stem

Missouri River at Hermann, Mo.

Location.—Lat 38°42'36", long 91°26'21", in SW} sec. 25, T. 46 N., R. 5 W., at bridge on State
Route 19 at Hermann, Datum of gage is 481,40 ft above mean sea level, datum of 1929.

Drainage area.—528, 200 sq mi.

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

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

" control method used.

Maxima.—March-May 1952: Discharge, 368,000 cfs 6-11 a. m. Apr. 28 (gage height, 27.10 ft).
1628 to February 1952: Discharge, 618,000 cfs July 19, 1951 (gage height, 33.33 ft).
1844-1927: Discharge known, about 892, 000 cfs June 1844 (gage height, 35.5 ft), computed

by Corps of Engineers.

Mean discharge, in cubic feet per second, 1852

=]
]
<

March April May |IDay| March April May [Day| March April May

75,900 |109,000 [328,000] 11 [142,000]211,000 [125,000] 21 |168,000 |265,000 (118,000
73,500 |119,000 |298,000( 12 |189,000|228,000(120,000f 22 {182,000 |274,000 111,000
70,400 {158,000 265,000 13 {198,000 |255,000 |114,000 23 {183,000 |292,000|106,000
77,900 [184,000 |233,000(j 14 |201,000 |250,000 [109,000( 24 (180,000 [311,000|102,000
92,800 {226,000 [196,000 15 [197,000 |255,000 [104,000f 25 [171,000 [325,000[121,000
96,800 |224,000 {169,000 16 [199,000 |262,000 [106,000f 26 152,000 343,000 (144,000
92,800 |214,000 [152,000 17 [192,000|262,000 [107,000{ 27 [130,000 [359,000 (142,000
87,200 [210,000 [142,0001 18 [183,000|256,000 (105,000 28 [115,000 [366,000 |136,000
86,100 |206,000 [132,000| 19 [185,000 255,000 [107,000] 29 107,000 360,000 {121,000
92,800 |208,000 [129,000{ 20 [170,000|258,000{118,000} 30 [101,000 [350,000 {106,000
31 101,000 96,800

COOTRUL P W

—_

Monthly mean discharge, in cubic feet per second.........sv....... |138,500 [253,200 [144,000
Runoff, in thousand acre-feet.. 8,513 | 15,060 8,852
Runoff, in inches.......... 0,30 0.53 0,31

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1952

Gage Gage Gage Gage
Hour| height | Discharge |Hour| height Discharge |Hour| height | Discharge |Hour | height Discharge
April 20 April 24 April 28 May 2
6 |22,92 257,000 6 |24.89 306,000f 6 |27.10 368,000 6 [25.40 307,000
N |22.88 257,000 N |25,11 311,000 N |27,08 367,000 N |25.09 299,000
6 [22.90 258,000| 6 [25,32 316,000 6 |27.02 366,000( 6 (24,70 289,000
12 (22.98 260,000 | 12 |25.50 320,000{ 12 | 26.96 364,000| 12 [24.25 279,000
April 21 April 25 April 29 May 3
6 23,10 263,000 6 |25.87 325,000 6 | 26.90 362,000 6 | 23,98 272,000
N |25.24 266,000 N |25.81 322,000 N |26.84 360,000f N |23.66 265,000
6 |23.24 267,000 6 |25.72 325,000 6 | 26.82 359,000 6 |23.34 258,000
12 | 23.20 267,000} 12 |26,07 335,000] 12 | 26.72 356,000| 12 |22.95 250,000
April 22 April 26 April 30 May 4
6 |25.32 270,000| 6 |26,27 340,000| 6 |26.60 352,000} 6 |22.62 243,000
N |23,53 275,000| N |26.,38 343,000 N |26.53 351,000| N [22,22 234,000
6 |23.64 278,000| 6 |26,50 347,000| 6 |26.48 347,000 6 {21.71 224,000
12 |23.78 281,000 | 12 }26.60 350,000| 12 | 26.45 343,000] 12 | 21,20 213,000
April 23 April 27 May 1
6 |23,98 286,000 6 126,77 356,000 6 | 26.24 335,000
N |24.28 292,000 N 26,97 362,000 N |26.06 327,000
6 124,50 298,000| 6 {26.90 3561,000{ 6 |25.87 321,000
12 |24.70 302,000| 12 ]27.00 364,000] 12 {25.65 314,000
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Loutre River Basin
Loutre River at Mineola, Mo.

Location,—~Lat 38°53120", long 91°34'30", in SEINW}sec. 34, T. 48 N., R. 6 W., at bridge on
U. S. Highway 40, in Mineola, and 0.2 mile upstream from Sallee Branch. Datum of gage is
539.86 ft above mean sea level, datum of 1929,

Drainage area.— 202 sq mi.

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

Discharge record.—Stage-discharge relation defined by current-meter measurements. Discharge
for Mar, 18, Apr. 1, 4, 12, computed by using rate of change of stage as a factor,

Maxima~March-May 1952: Discharge, 5,100 cfs 2:30 p.m. Mar. 18 (gage height, 14.78 ft).

1947 to February 1952: Discharge, 11, 500 cfs Sept. 13, 1949 (gage height, 19,98 ft}.
Flood of June 20, 1928, reached a stage of about 28,9 ft, from information by local resident.

Mean discharge, in cubic feet per second, 1952

Day| March April May [Day ( March April May [Day] March April May
1 37 1,130 36| 11 420 227 24 ) 21 202 66 9
2 41 222 31 | 12 196 2,080 20 | 22 279 74 9
3 121 128 28 || 13 143 874 16 || 23 270 500 9
4 688 1,500 26 1 14 98 436 15 || 24 159 200 19
5 227 709 23 || 15 79 268 13 ff 25 122 124 183
6 139 280 24 || 16 89 179 12} 26 95 84 27
7 171 183 27 | 17 61 130 13 || 27 77 66 14
8 227 134 22 1 18 2,030 105 15 || 28 87 55 12
9 207 in 26 || 19 793 86 12 ) 29 59 47 11
10 592 415 33 ) 20 309 13 11§ 30 55 40 8
7
Monthly mean discharge, in cubic feet per second. . 351 23.7
Runoff, in acre-feet ........ . it iiinninnnnns 20,880 1,460
Runoff, In inehes ... u.v it iinerininearsotnsensnnasevsannannna . 1.94 0.14
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SUMMARY OF FLOOD STAGES AND DISCHARGES

The determinations of maximum flood flows at stream-gaging
stations and other places on streams in the area covered by this
report are summarized in table 10. The reference number is the
same as that used for the station or place on plate 4 and will aid
in identifying the location where the discharge was determined.

The discharges for gaging stations were determined as de-
scribed in the station description given in the preceding section,
""Stages and discharges at stream-gaging stations.'" Discharges
for points not regularly gaged have been determined by various
methods indicated by use of a proper headnote. The flood dis-
charges are given as observed; some maybe affected by storage,
sudden release of water following failure of a dam, or miscella-
neous factors that would make the discharge partly unrepresent-
ative of natural conditions. The user should consult the report
at each particular station (see section, ''Stages and discharges at
stream-gaging stations'') to determine the degree of regulation
or storage inherent in the peak discharge.

Figure 29 shows the flood discharges, in cubic feet per sec-
ond per square mile, listed in table 10, plotted against the cor-
responding drainage area. The reference number used in table
10 and plate 4 has been shown alongside the highest plotted points
for identity.
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SUMMARY OF FLOOD STAGES AND DISCHARGES
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FLOOD-CREST STAGES

Records of flood-crest stages collected by the Corps of Engi--
neers for points not gaged by the Geological Survey are presented
in table 11. The flood-crest stages in this table are particularly
valuable to anyone responsible for locating future construction
above the record high flood levels of 1952. Points of measure-
ment of the crest stage are given by distance above river mouth
and by reference to landline locations or cultural features; this
is thought adequate for general use. A few cases of apparently
inconsistent crest elevations in the tabulation can be traced to
variations in transverse profiles normally expected at channel
bends.

Flood-crest stages at Geological Survey gaging stations may
be determined from the data inthe section '"Stages and discharges
at stream-gaging stations,' by adding the maximum gage height
during the flood to the datum of the gage above mean sea level,
where the datum is known. (The datum of the gage is the eleva-
tion of '"'0" reading of the gage above mean sea level.)
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RECORDS OF PREVIOUS FLOODS

Records of previous floods in the Missouri River basin are
included in the following publications of the Geological Survey:

Water-Supply .
Paper Title Area covered
208 Surface Water Supply of | Milk River, Mont.
Missouri River drain-
age, 1906,
1137-A Missouri River basin Main-stem MissouriRiv-
floods of April-May er and tributaries from
1950 in North and Little Missouri River
South Dakota. to James River.
1137-D Floods of May-July Little Nemaha basin and
1950 in southeastern adjacent basins.
Nebraska.
1139 Kansas-Missouri floods | Kansas River and main-
of July 1951. stem Missouri River
below Kansas River.

In reading the description of the Milk River flood of 1906, it
should be noted that the stream referred to as North Fork Milk
River is today known as Battle Creek. Similarly, the stream
presently known as Lodge Creek was called West Fork Milk Riv-
er in 1906. The stream now known as North Fork Milk River is
in the headwaters of the basin, and joins the South Fork in Canada
to form the Milk River.

Records of discharge collected by the Survey are available for
various periods since 1898 at many Milk River stations and trib-
utaries. For period of available record at currently operated
gaging stations, see table 10; for a chart of all records available
before 1944, see Water-Supply Paper 1077.

Because all available historical data on floods on the Missouri
River main stem and tributaries in North and South Dakota--ex-
cept for the Big Sioux River--have been summarized in Water-
Supply Paper 1137-A, a discussion of previous floods on the Mis-
souri River above Yankton will not be repeated here. Flooding
on the Missouri River at Yankton and a short way downstream
will subsequently be largely prevented, or limited to tributary
inflow, by completion of the large multiple-purpose reservoirs
on the Missouri River in the Dakotas.
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A flood problem will continue to exist for the reach of the
Missouri River from Sioux City to the mouth. Such floods will
originate on the small tributaries of the Missouri River in Ne-
braska, Iowa, and Missouri and, if timed right with a flood on
the Kansas River, could result in a flood of major magnitude at
Kansas City and downstream. Ample proof of this possibility is
shown in Water-Supply Paper 1137-D; the peak discharge on the
Missouri River at Rulo was 172,000 cfs following the Little Ne-
maha flood of May 1950.

Major floods have occurred in the Big Sioux River basin of
South Dakota in the years before stream gaging by the Geological
Survey as follows: 1881, 1897, 1909, 1919, 1920, and 1926. The
1881 flood came following an extremely severe winter (see Water-
Supply Paper 1137-A for brief discussion). The 1897 flood came
in March following a winter of heavy snow accumulation. The
September 1926 flood resulted from heavy rainfall.

The Floyd River, draining an area of Iowa between the Big and
Little Sioux River basins, empties into the Missouri River at
Sioux City, Iowa, where it has occasionally caused high damage.
The greatest flood on the Floyd River before operation of the
Geological Survey gage at James, Iowa, occurred September 17-
18, 1926, as the result of an extremely intense 15-hour rainfall.
An area about 15 miles wide stretching across the drainage area
had an average depth of rainfall of 10 inches. Six lives were-lost
in the resulting flood and about $1, 400, 000 damage occurred to
farmland and crops. The flood caused severe damage to the
homes and industrial facilities occupying the flood plain in Sioux
City.

The Little Sioux River was gaged by the Geological Survey
from 1918 to 1925, 1928 to 1932, and 1936 to 1952. A noteworthy
flood occurred in June 1891, and the same storm (September
1926) that caused flooding on the Floyd River caused serious
flooding on the Little Sioux River.

Records of floods before gaging operations by the Geological
Survey are obscure for the small tributaries entering the Mis-
souri River from Iowa and Missouri upstream from Kansas City.
The large flood of southeastern Nebraska during 1950 (see Water-
Supply Paper 1137-D) is a reliable index of the high runoff that
can occur within this area during the spring and early summer.

SPECIAL FEATURES

This section presents some of the pertinent flood data not spe-
cifically related to information on stage and discharge. During
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the collection of general information for the preparation of this
report,important data that will serve future needs of hydrologists
and hydraulic engineers were studied and filed.

Precipitation and Runoff

An area west of the Missouri River in northern South Dakota
and southern North Dakota comprising the Knife, Heart, Cannon-
ball, Grand, and Moreau River basins had an exceptionally heavy
snow cover just before the occurrence of runoff. It is interesting
to note the relationship of available moisture, as determined by
two different methods, to the measured runoff of those basins.
Snow surveys made March 17-20, 1952, by the Corps of Engi-
neers have been interpreted to show available water content as
indicated in figure 30. Figure 31 shows an isohyetal map of pre-
cipitationfrom November 1, 1951, to March 31, 1952, as reported
by the Weather Bureau in Climatological Data. Comparison of
figures 30 and 31 shows that melting reduced the total precipita-
tion available at breakup in the Moreau River basin. The reason
why snow surveys showed more moisture available than was
caught in Weather Bureau cans over parts of the area is not ap-
parent; possibly high winds blew much of the winter snow across
the can mouths rather than allowing a true catch.

Table 12 shows comparison of basin-average water content or
total precipitation with measured runoff. Runoff for the period of
beginning of substantial streamflow to April 30 is tabulated. Run-
off in Heart and Grand River basins is adjusted for storage.

Table 12,--Comparison of precipitation and runoff from 5 slope
basins, 1952

Average water | Total average
Basi content precipitation | Measured
asin measured on measured on runoff
figure 30 figure 31
Knife------~-~---- 2,73 2.99 2.04
Heart ~--~~------- 3.24 3.22 2.08
Cannonball-------- 3.07 2,86 1.99
Grand -----~------ 4.02 3.04 1.99
Moreau-=-----=---= 3.08 3.58 2.23
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Figure 30.--Map showing lines of equal water content determined
from snow surveys made March 17-20, 1952. Furnished by
Corps of Engineers,

Water content determined from snow surveys is infairly close
agreement with measured total precipitation in the Knife, Heart,
and Cannonball River basins, but the Grand and Moreau River
basins are not in agreement. No significant correlation between
the precipitation and runoff data is shown in the table, although
total winter-season precipitation correlates best.

The total precipitation catch at regular Weather Bureau sta-
tions and the water content obtained from the snow surveys are
nearly equal. However, this tabulation is but one sample; other
winters might show the total seasonal precipitation to differ
greatly from the water content of snow on ground. Figures 30
and 31 show that in spite of the fairly close agreement between
snow - survey basin -average water content and basin-average
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Figure 31. --Isohyetal map of precipitation, November 1951 to
March 1952. Furnished by U. S. Weather Bureau.

position of equal water-content lines and isohyetals, Snow sur-
veys probably will continue to be necessary for accurate deter-
mination of water content of snow on the ground.

Bed Scour at Bridge Between Omaha and Council Bluffs

Hydraulic and structural engineers are concerned with the
amount of bed scour that may occur in an alluvial stream at a
bridge site during passage of flood discharge. The discharge
measurements made by the Geological Survey at the Ak-Sar-Ben
bridge between Omaha, Nebr., and Council Bluffs, Iowa, show
the progressive bed scour and deposition that occurred during
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Figure 32, --Graph showing progressive changes, in cross
section, of channel at Ak-Sar-Ben bridge, Omaha-
Council Bluffs, during April 1952,
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shows the changes in cross section at Ak-Sar-Ben bridge deter-
mined by the discharge measurements. Examination shows that
the greatest scour occurred on the.left (JTowa) side of the river in
the vicinity of the pier.

Figure 33 shows the gross change in cross section from the
beginning of flood to crest and after completion of most of the
recession. Measurement 1009 made on March 31, 1952, shows
the riverbed configuration before flood, measurement 1024 made
on April 18 shows bed location at crest of flood, and measure-
ment 1035 made on April 29 shows bed location at about end of
recession,

i flaod wall
<Council Bluffs levee Omuh'o —
30 Ceff bank I ‘ Right bankH
i 0 —f——f—F"<]__MEASUREMENT 035, APR. 29, 1952
|- MEASUREMENT, 1009, MAR. 31, 1952

i A ‘l f
\
° NN P E
<IN, . P LT
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NG / AN : A AT
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] o /‘X — Mﬂ
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Figure 33. --Graph showing gross change, in cross section,
of channel at Ak-Sar-Ben bridge, Omaha-Council Bluffs,
during April 1952.

Figure 34 shows the relation of cumulative bed scour to meas-
ured discharge. The cumulative scour has been computed as fol-
lows: starting with discharge measurement 1009 (area 13,000
square feet, gage height 12.8 feet), measurement 1010 made on
April 2 (area 16,100 square feet, gage height 15.9 feet) shows
by change in stage (assuming bed was rigid and knowing the in-
crease in width) that area increase should have been only 2,400
square feet rather than the 3,100 square feet shown by actual
measurement. The difference, 700 square feet, then represents
the additional area caused by bed scour. The cumulative sum of
the bed scour is the number plotted on figure 34. The plot shows
fair correlation of cumulative scour and discharge andalso shows
that at the end of April 1952 the cross-sectional area was about
5,000 square feet greater than before the flood. As an example
of the scour concurrent with a major flood on an alluvial bed, the
data shown in figures 32 to 34 will be of aid to many engineers
planning underwater structures partly submerged in the bed’
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Figure 34. --Graph showing relation 'of cumulative bed scour
to measured discharge at Ak-Sar-Ben bridge, Omaha-
Council Bluffs, during April 1952,

Relation of Current Flood to Previous Record Floods

The hydrograph components of the 1952 main-stem floods as
compared with identical characteristics of the previous floods of
record are of interest to hydrologists. Figure 35 shows the com-
parison between hydrographs for the flood of 1952 and for previ-
ous floods of record at all gaging stations on the Missouri River
(with sufficient record to be representative) between Williston,
N. Dak., and Hermann, Mo. For the upper river, ice effect is
noticeable in several of the hydrographs, especially those of 1952,
The 1952 Mobridge hydrograph shows ice effect onlyat the begin-
ning of rise; thereafter it is not ice affected and the hydrographs
from Mobridge on downstream could be used to define reliable
flood routing coefficients. The sharp rise on April 6 at Bismarck
was caused entirely by pondage and sudden release of ice jam.
The time of travel between Pierre, S. Dak., and Sioux City, Iowa,
was 4 days (distance about 358 river miles), and between Sioux
City, Iowa, and Omaha, Nebr., it was also 4 days (distance about
132 river miles). The channel characteristics evidently are dif-
ferent for the two reaches. Below Sioux City the amount of stor-
age in the overflow must have been large, because the flood was
spread out an average width of about 9 miles. Between Omabha,
Nebr., and Kansas City, Mo., failure of agricultural levees and
dikes makes the determination of useful flood-routing coefficients
from the 1952 hydrographs difficult. The action of a dike failure
is similar to the sudden emptying of a tributary flood into the
main reach of channel. Although assumptions may be made re-
garding the time of occurrence and magnitude of flow resulting
from such levee breaks, the routing coefficients so determined
would be somewhat uncertain. Below the mouth of the Kansas Riv-
er, the 1952 flood was far exceeded bythe 1951 flood, which came
from the Kansas River. The sharpness of the crest of the 1951
flood related to the flattened hydrograph of the 1952 flood below
Kansas City is noteworthy.



SPECIAL FEATURES 295

L T T v T T 11 1 1
WILLISYON! N, Dax] ! ELBOWOODS, N. DAK. GARRISON' DAM.| N. DAK.
L N
i ] PR 5 BPRSTING | | |
3 —+ b —
Il PR 4 | MaR 26: »\‘ Il APR. \!
I
21 Taer 1 ] : D Vi 195
. Vo 1 NME FIIAS ™
At 1930 :ﬁ‘ 7 NP 1Ll 195¢ W
o 4=+ [F+T | sl ;
SfT T WG T T ] U T
BISMARCK, | MOBRIDGE, S.QAK. PIERRE, S. DAK] gz apR 1ol | |
4 |- N Dak) i AN TarR 9 (LJ
! N u/ JAERN
3+, 952 4 1 | | L 1aps APR
APR. 3N R Fissz LT Y sz
2 71 /] \
N T ™ A} \\
| / 1943 " | - Mt g4 N \4 ‘3
I ~. N <2
o T l 1
] T 1 T 17 1T T T 1 17 T T T T 7T T T T T 7T I/. T
L CHAMBERLAIN, §, DAK. L FORT RanDaLL_DAM, 5 DAK]—| [ vankTon, s. DagZ nwla |I3_
! [ |
N il s e ] s
Liss2
3 952 - /
K A .
-1 1 R 8
2 7] aPR 22 [ A Jaer 23 P -
L1 ~ T N N ~+ \ N
o 1950 | 1950 | 21943
5 il i T
o ©
O ST T T T T T T T T T T ] T T T T T
A SIOUX CITY,a==APR 14 | | [omaHa, NEBR. | NEBRASKA CITY, NEBR
o Ll lowa | APR 18 LLAPR 13
e [ | N1
= | '
z 3 / s 195 \’
= APR 25 N
N -
g 2 7 4 xego APR 124, /] JUNE 1a<]
= By
© == - A eaaPt I
. I BEX Lt
2 T~ [ ~ [
3 o | [
6
T T 177 T 1 71 T T T 1 1 17 T )
lruLo, NEBR ST JOSERH, Mo, Lkansas ciTy, mohS0 !
5 [ [
EE L
=
4 APR 22 T[T L APR 24
=K 8 banuA
3 ( 1952
/ ! 4 N f N
5 APR 29 Nl V1 Tuar s N 13 7 ~
e 1250 “T \,-195! 7
= N N
! N =
o
T I T T T T T T T 1 11 T T 1 71 T
| waverLY, mo i BOONVILLE, MO i -HERMANN[, Mol iy 1of—
| A
6
oy s P T losimg?
5 /’\ REAS L | L
1958 I AN }
4 PAPR 260 X 19 PR 27%— APR 28
A 195 | —
3 0 !95 8 e
1952 - R
T/ 3 -1
2
I
o
—| |1 DAY

Figure 35. --Relation between hydrographs of present flood
and previous floods of record at 18 Missouri River gaging
stations.






FLOODS OF 1952 IN MISSOURI RIVER BASIN 297

SELECTED BIBLIOGRAPHY

Congressional Document, 1935, 73d Cong., 2d sess., H. Doc.
238, Missouri River.

1933, 73d Cong., 1lst sess., H. Doc.

88, Milk River, Mont.
Corps of Engineers, Department of the Army, 1952, Report on
floods in the Fort Peck district.
Northwestern Bell Telephone Co., 1952, Flood, The North-
western Bell, v. 32, no. 5, Minneapolis.
U. S. Bureau of Reclamation, 1952, Spring Milk River flood.
U. S. Geological Survey, 1951-52, Water resources review,
November, December, January, February, March, April.
1907, Surface water supply of Missouri
River drainage, 1906, Water-Supply Paper 208.
1948, Gaging-station records in the
Missouri River basin, Water-Supply Paper 1077.
1951, Missouri River basin floods of
April-May 1950 in North and South Dakota, Water-Supply
Paper 1137-A.

1952, Kansas-Missouri floods of July

1951, Water-Supply Paper 1139.

1953, Floods of May-July 1950 in
southeastern Nebraska, Water-Supply Paper 1137-D.

U. S. Weather Bureau, 1952, Flood outlook for the upper Mis-
souri Valley.

1951, Climatological Data, NorthDakota,

v. 60, nos, 10-12,
1952, Climatological Data, North Dakota,

v. 61, nos. 1-3.
1951, Climatological Data, South Dakota,

v. 56, nos. 10-12.
1952, Climatological Data, South Dakota,

v. 57, nos. 1-3.
1952, Climatological Data, Montana,

v. 55, nos. 1-3.






Abstract.............ooiiiiinia. PPN
Acknowledgments......... Ceeeeri e
Agency, Mo., Platte Rivernear ..........

Akron, Iowa, Big Sioux River at .....
Alberta boundary, Alberta, Middle Creek
near ............. ..
Alberta boundary, Saskakchewan, l..odge
Creeknear ..........
Almont, N. Dak., Muddy Creek near......
Alpena, S. Dak., Sand Creek near ..
Alzada, Mont., Little Missouri River near.
Anoka, Nebr., Ponca Creekat............
Antelope Creek near Carson, N. Dak. ...
Apple Creek near Menoken, N. Dak.
Ashland, Nebr., Platte River near........
Ashton, S. Dak., James Riverat.........
Assinniboine, Mont., Big Sandy Creek
near ...... P .
Athol, S. Dak., West Branch Snake Creek
near ..,.......
Auburn, Nebr., thtle Nemaha Rwer at.

Bad River near Fort Pierre, S. Dak.......
near Midland, S. Dak. . .........
Bartlett, Jowa, Waubonsie Creek near.....
Battle Creek above Cypress Lake west
inflow canal, near West Plains,

Saskatchewan ........... eeraene
at Battle Creek Ranger Station,
Saskatchewan ...................

at international boundary ..............
East Fork, near international boundary .
Battle Creek Ranger Station, Saskatchewan,
Battle Creek at. ..
Beaver Creek at Linton, N. Dak. .........
at Wibaux, Mont
near Hinsdale, Mont. ...........c0u...
near international boundary............
Bed scour at bridge between Omaha and
Council Bluffs. ............ovun..
Belanger Creek diversion canal near
Vidora, Saskatchewan.....
Bentley, N. Dak., Cannonball River below .
Bibliography, selected...................
Big Muddy Creek at Daleview, Mont. ......
at Plentywood, Mont. . ..........0vu...
at Reserve, Mont, . ............
Big Sandy Creek near Assinniboine, Mont
Big Sioux River at Akron, Iowa ...........
at Sioux Falls, S. Dak....
at Watertown, S. Dak...........
near Dell Rapids, S. Dak.........
Bismarck, N. Dak., Missouri River at....
Bixby, S. Dak., Moreau River at...... e
Blackwater River at Blue Lick, Mo........
Blue Lick, Mo., Blackwater River at......
Blue River near Kansas City, Mo. . .......
Blunt, S. Dak., Medicine Creek near......
Bonner Springs, Kans., Kansas River at...
Boonville, Mo., Missouri Riverat........
Petite Saline Creeknear...............
Boyer River at Logan, Iowa ..............
Breien, N. Dak., Cannonball River at.....
Buchanan, N. Dak., Pipestem Creek near .
Burlington Junction, Mo., Nodaway River
near .......

Cannonball River at Breien, N. Dak. ......
at Regent, N. Dak. .....
below Bentley, N. Dak. . ..............
near Heil, N. Dak. .....
near New Leipzig, N. Dak. ......... N

Carrollton, Mo., Wakenda Creek at.

Carson, N. Dak,, Antelope Creek near....

INDEX

253
237

108

107
177
227
156
214
176
181
245
222

105

223
248

205
204
245

111

110
113
115

110
189
160
133
148

291

123
183
297
149
150
151
105
237
234
231
232
167
197
261
261
255
206
253
262
263
243
188
216

188
182
183
185
184
258
176

Cash, S. Dak., South Fork Grand River

near ..... AP
Cedar Creek near Haynes, N. Dak. . ......

near Pretty Rock, N. Dak........
Chamberlain, S. Dak., Missouri River at..
Chariton River near Keytesville, Mo.
Cheyenne River near Eagle Butte, S. Dak.
near Wasta, S. Dak..........

Chinook, Mont., Milk River at.
Circle, Mont,, Redwater Creekat ........
Clifton City, Mo., Lamine River at .......
Columbia, S. Dak., James River at..... .
Crawford, Nebr., White Riverat .........
Crooked River near Richmond, Mo......:.
Cypress Lake east outflow canal near

Vidora, Saskatchewan............
Cypress Lake Reservoir near Vidora,

Saskatchewan ...
Cypress Lake west inflow canal near

West Plains, Saskatchewan.......
Cypress Lake west outflow canal near

West Plains, Saskatchewan.......

Daleview, Mont., Big Muddy Creek at.....
Damages, flood .........
Dell Rapids, S. Dak., Big Sioux River
near ....
Dickinson, N. Dak., Dickinson Reservoir
near .......
Heart River below Dickinson Dam near. .
Dickinson Reservoir near Dickinson,

N. Dak. .
Discharge, determination of flood.........
Dodson, Mont., Milk River above Dodson

Dam near..........

Milk River near .....
Peoples Creek near. ..
Dry Creek at Hawarden, Iowa......
near Van Norman, Mont. .

Eagle Butte, S. Dak., Cheyenne River
near
Moreau River near
East End, Saskatchewan, East End
Reservoirnear............
Frenchmen River below East Emd
Reservoirnear................. .
East End Reservoir near East End,
Saskatchewan . e crea.
Elbowoods, N. Dak., stsoun River near.
Elm River at Westport, S. Dak. ..... R,
Excelsior Springs, Mo., East Fork
Fishing River at...

Fairfax, Mo., Tarkio River at........
Faith, S. Dak., Moreau River near .......
Falls City, Nebr., Nemaha River at.......
Fayette, Mo., Momteau Creek near.......
Fishing River, East Fork, at Excelsior

Springs, Mo. . ... .cvvviiiiananes
Flood-crest stages .......cccneen
Flood damages......... .

Flood discharge, determination of.
Flood stages, summary of.
Floods, causes.........oceue.
general descriptionof......
Milk River basin,.......
Missouri River main stem and tribu-
taries downstream from Williston.
Floyd River at James, Iowa ..............
Forestburg, S. Dak., James River near...
Fort Belknap, Mont., Milk River at.......
Fort Peck Dam, Mont., Missouri River
below ............

299

Page

192
186
187
207
259
202
201
106
143
261
219
208
256

125
124
112
112

149
79

232

169
170

169
90

118
119
118
236

94

202
199

127
128

127
162
220

249
198
251
263

256
281
9
90
268
55
55
71

59
239
228
117

96



300

Fort Peck, Mont., Fort Peck Reservoir at.
Fort Peck Reservoir at Fort Peck, Mont. ..
Fort Pierre, S. Dak., Bad River near.....
Fort Randall Dam, S. Dak., Missouri
River below.....................
Frenchman River at internationalboundary.
Frenchman River above East End Reser-
voir, near Ravenscrag,
Saskatchewan . .....
below East End Reservoir, near East
End, Saskatchewan..............
Fresno Reservoir near Havre, Mont,

Garrison Dam, N. Dak., Missouri River
below ..........
Gasconade River near R1ch Fou.ntam, Mo. .
Gladstone, N. Dak., Green River near ....
Glasgow, Mo., Missouri River at....
Glasgow, Mont., Milk River at ....,.
Milk River near .........cc.uueen. ..

Glen Ullin, N. Dak., Heart Butte Reser-
voir near..........

Heart River below Heart Butte Dam

near ...........
Golden Valley, N. Dak., Knife River near .
Grand River at Shadehill, S. Dak..........
near Sumner, MO.. ....viivinnacnraens
near Wakpala, S, Dak........
North Fork, at Haley, N. Dak .
near White Butte, S, Dak. . .........
South Fork, near Cash, S. Dak.........
Green River near Gladstone, N, Dak. .....

Haley,- N. Dak., North Fork Grand River
at...... et
Hamburg, Iowa, lehnabotna River above ..
Havre, Mont,, Fresno Reservoir near.....
Milk RiVer at.........oveiaernaaes
Milk River below Fresno Dam near .
Hawarden, JTowa, Dry Creekat............
Haynes, N. Dak., Cedar Creek near ......
Hazen, N. Dak., Knife River at...........
Heart Butte Reservoir near Glen Ullin,
N. Dak.........
Heart River at Lehigh, N. Dak............
below Dickinson Dam, near Dickinson,
N. Dak,.....
below Heart Butte Dam, near Glen Ullin,
N.Daki....oiviiiinnnnnn,
near Lark, N. Dak,............ .
near Mandan, N, Dak. . ......covvuinnns
near Richardton, N, Dak. . ............
near South Heart, N. Dak
Heil, N. Dak., Cannonball River near.....
Herman, Nebr., New York Creek at.......
Hermamnn, Mo., Missouri River at-...
Hinsdale, Mont., Beaver Creek near..
Milk River near ........... .
Homer, Nebr., Omaha Creek at ..........
Horse Creek at international boundary.....
Huron, S, Dak., James Riverat.........

International boundary, Battle Creek at....
Beaver Creeknear..........c......
East Fork Battle Creek near.......
East Fork Poplar River at .
Frenchman Riverat ..................
Horse Creekat...........couvivinnnn
Lodge Creek below McRae Coulee at....
Lyons Coulee at ..........couvnn.
McEachern Creek at .......
Middle Fork Poplar River at e
Milk River at eastern crossing of...
North Fork Milk River near.....
Rock Creek at-...........
Sage Creekat ......0vvuen
South Fork Milk River near .
West Fork Poplar River at.............
Whitewater Creeknear.................
Woodpile Coulee near .

Introduction........

INDEX
Page
95 | James, Iowa, Floyd Riverat .............
95 | James River at Ashton, S. Dak. . e
205 at Columbia, S. Dak, . cvivvrvirnnnnaans
at Huron, S. Dak. ..
213 at Jamestown, N. Dak.....
131 at La Moure, N. Dak.........
at New Rockford, N. Dak..... .
near Forestburg, S, Dak. .............
126 near Redfield, S. Dak........... [P
near Scotland, S. Dak........ .
128 near Stratford, S. Dak. . .
101 | Jamestown, N. Dak., James River at ..
Jefferson City, Mo., Moreau River near...
Judson, N. Dak., Sweetbriar Creek near ..
163
265 | Kadoka, S. Dak,, White River near .......
172 | Kansas City, Mo., Blue River near .......
260 Missouri River at..........ccovuee .
138 | Kansas River at Bonner Springs, Kans...
138 | Keytesville, Mo., Chariton River near.....
Knife River at Hazen, N, Dak....... .
174 near Golden Valley, N. Dak........ .
175 | Lake City, Mo., Little Blue River near....
164 | Lamine River at Clifton City, Mo. .. .
194 | La Moure, N. Dak., James River at .
258 Lark, N. Dak., Heart River near....... .
195 | Lehigh, N. Dak., Heart River at..........
190 | Linton, N. Dak., Beaver Creekat ........
191 | Little Beaver Creek near Marmarth,
192 N. DaKe. vovenneranoronararannns
172 | Little Blue River near Lake City, Mo......
Little Missouri River at Marmarth,
N.Dak. . ooiiiiinanineninaennnns
190 at Medora, N. Dak........ .
248 near Alzada, Mont. . ...........oveunnn
101 near Watford City, N. Dak.............
106 | Little Muddy Creek near Wllhston, N Dak.
102 | Little Nemaha River at Auburn, Nebr......
236 | Little Sioux River near Turin, Iowa .......
186 | Lodge Creek below McRae Coulee, at
166 international boundary ........ .
near Alberta boundary, Saskatchewan N
174 | Logan, Iowa, Boyer Riverat.............
171 | Loutre River at Mineola, Mo. . ..... e
Lyons Coulee at international boundary .
170
McEachern Creek at international boundary,
175 | Malta, Mont., Milk Riverat............ .
178 | Mandan, N. Dak., Heart River near..... .
180 | Maries River at Westphalia, Mo.
173 | Marmarth, N. Dak., Little Beaver Creek-.
168 riear....................‘......
185 Littie Missouri River at . R
242 | Medicine Creek near Blunt, S. Dak. ..... .
266 | Medora, N. Dak., Little MissouriRiver at.
133 | Menoken, N. Dak., Apple Creek near.... .
137 | Middle Creek near Alberta boundary,
240 Alberta...co..eiiiiirreincannnes
135 | Midland, S. Dak., Bad River near ,.......
226 Milk River, Alberta, Milk River at........
Milk River above Dodson Dam, near
113 Dodson, Mont. .....c.veevevnvann
148 at Chinook, Mont. . ,.....eeveerenenans
115 at eastern crossing of international
145 boundary ......ciieeiiienaennan
131 at Fort Belknap, Mont. .... .
135 at Glasgow, Mont. ........
109 at Havre, Mont. ...
118 at Malta, Mont., . ........c.icnveennans
136 at Milk River, Alberta ........ ..o
144 at Nashua, Mont. .....
100 at Wagner, Mont. ...
98 at Zurich, Mont. . ...
134 below Frenchman Creek, near Saco,
104 Mont. ............
97 below Fresno Dam, near Havre, Mont...
146 near Dodson, Mont......
122 near Glasgow, Mont, .. feenan
114 near Hinsdale, Mont. . . ..
50 near Saco, Mont. .. ... .. cviiiieann..

Page
239
222
219
226
217
218
216
228
225
229
221
217
264
179

210
255
254
253
259
166
164

255
261
218
178
171
189

157
255

158
159
156
161
155
248
240

109
107
243
287
116

136
120
180
265

157
158
206
158
181

108
204
99

118
106

100
117
138
106
120

99
140
119
117

132
102
118
139
137
123



Milk River near Vandalia, Mont...........
North Fork, near international boundary.
South Fork, near international boundary.

Mineola, Mo., Loutre Riverat ...........

Missouri River at Bismarck, N. Dak.
at Boonville, Mo. ..
at Chamberlain, S. Dak. . ........
at Glasgow, Mo....... resan
at Hermann, Mo. .
at Kansas City, Mo. .. ..
at Nebraska City, Nebr.............. .
at Omaha, Nebr. . .........cooiivennes
at Pierre, S. Dak.........ciuivvavnnn. .
at powerplant ferry, near Zortman,

Momt. ........ovnntn
at Rulo, Nebr. . ..........
at St. Joseph, Mo
at Sioux City, Iowa.
at Waverly, Mo..... -
at Yankton, S. Dak...........
below Fort Peck Dam, Mont. . .........
below Fort Randall Dam, S, Dak.......
below Garrison Dam, N. Dak.
near Elbowoods, N. Dak.............
near Mobridge, S. Dak.............
near Williston, N. Dak. . .
near Wolf Point, Mont................ .

Mobridge, S. Dak., Missouri River near ..

Moniteau Creek near Fayette, Mo.........

Monona-Harrison ditch near Turin, lowa,..

Moreau River at Bixby, S. Dak.
at Promise, S. Dak.. . .
near Eagle Butte, S. Dak..............
near Faith, S, Dak...... P
near Jefferson City, Mo. ...........

Mosby, Mont., Musselshell River at . .

Muddy Creek near Almont, N, Dak........

Musselshell River at Mosby, Mont. . ......

Nashua, Mont., Milk Riverat ............
Nebraska City, Nebr., Missouri River at ..
Nelson Reservoir near Saco, Mont. .

Nemaha River at Falls City, Nebr...... P
New Leipzig, N. Dak., Cannonball River
MEAr ... ...t renteenenannan veene
New Rockford, N. Dak., James River at...
New York Creek at Herman, Nebr..... e
Niobrara River near Spencer, Nebr. . .....

Nishnabotna River above Hamburg, Iowa...
Nodaway River near Burlington Junction,
Mo, oiiii it

Qacoma, S. Dak., White River near.......
Oglala, S. Dak., White River near..
Omaha, Nebr., Missouri River at. .
Omaha Creek at Homer, Nebr. ....
Osage River near St. Thomas, Mo. .....

Peoples Creek near Dodson, Mont.........
Perry Creek at 38th Street, Sioux City,
Towa ...

Petite Saline Creek near Boonville, Mo. .
Pierre, S. Dak., Missouri River at.......
Pipestem Creek near Buchanan, N. Dak....
Pisgah, Iowa, Soldier River at........
Platte River near Agency, Mo. . ...
near Ashland, Nebr...................
Plentywood, Mont., Big Muddy Creek at. ..
Ponca Creek at Anoka, Nebr
Poplar, Mont., Poplar River near ..
Poplar River, East Fork, at 1nternatmnal
boundary . .
Middle Fork, at mternatmnal baundary .
near Poplar, Mont,
West Fork, at international boundary ..
Precipitation and runoff...... et
Pretty Rock, N. Dak., Cedar Creek near..
Previous floods, recordsof ...........
Promise, S. Dak., Moreau River at...

Ravenscrag, Saskatchewan, Frenchman Riv-
er above East End Reservoir near.

INDEX
Page
138 | Records of previous floods ................
98 | Redfield, S. Dak., James River near.......
97 TurtleCreek at ...ocoviuiivane cainans
267 | Redwater Creek at Circle, Mont. . ...
167 | Regent, N. Dak., Cannonball River at
262 | Relation of current flood to previous floods. .
207 | Reserve, Mont., Big Muddy Creek at.......
260 | Rich Fountain, Mo., Gasconade River near..
266 | Richardton, N. Dak., Heart River near., ..
254 | Richmond, Mo., Crooked River near.......
247 | Rock Creek at international boundary.......
244 | Rock River near Rock Valley, Iowa,. .
203 | Rock Valley, Iowa, Rock River near.
Rulo, Nebr., Missouri River at............
93
250 | Saco, Mont., Milk River below Frenchman
252 CreekMear .....c.cvevvecvannenans
238 Milk River near .......
257 Nelson Reservoir near .
215 | Sage Creek at international boundary ......
96 at "Q" Ranch, near Wildhorse, Alberta ..
213 | St. Joseph, Mo., Missouri River at........
163 { St. Thomas, Mo., Osage River near .......
162 | Sand Creek near Alpena, S. Dak. . .........
196 | Scotland, S. Dak., James River near...
154 | ‘Shadehill, S. Dak., Grand River at...:.
142 Shadehill Reservoirat.............. ..
196 | Shadehill Reservoir at Shadehﬂl S. Dak
263 | Sidney, Mont., Yellowstone River near, .
241 | Sioux City, Iowa, Missouri River at.. .
197 Perry Creek at 38th Street..............
200 | Sioux Falls, S. Dak., Big Sioux River at....
199 Skunk Creeknear.............. Cereaen
198 | Skunk Creek near Sioux Falls, S. Dak, . ....
264 | Snake Creek, West Branch, near Athol,
93 S.Dak. . ...i.iiiiiiaian
177 | Soldier River at Pisgah, Iowa.......
93 | South Heart, N. Dak,, Heart River near.
Special features..............
140 | Spencer, Nebr., Nmbrara River near ......
247 | Spring Creek at Zap, N. Dak. e
121 | Stages and discharges at stream-gagi.ng
251 stations ......... ...l S
Stratford, S. Dak., James River near. .
184 | Summary of flood stages and dlscharges -
216 | Sumner, Mo., Grand River near...........
242 | Sweetbriar Creek near Judson, N. Dak. . ...
214
248 | Tarkio River at Fairfax, Mo............cnn
Tekamah, Nebr., Tekamah Creekat.......
251 | Tekamah Creek at Tekamah, Nebr. .......
Turin, lowa, Little Sioux River near .......
212 Monona-Harrison ditchnear ............
209 | Turtle Creek at Redfield, S. Dak...........
244
240 | Union, Nebr., Weeping Water Creek at.....
264
Val Marie, Saskatchewan, Val Marie Res-
118 ErVOIr Mear. ... cov veuriacnanran
Val Marie West Reservoir near.........
239 | Val Marie Reservoir near Val Marie,
263 Saskatchewan .............. .
203 | Val Marie West Reservoir near Val Mane,
216 Saskatchewan................. ...
242 | Vandalia, Mont., Milk River near .....
253 | Van Norman, Mont., Dry Creek near ......
245 | Vermillion River near Wakonda, S. Dak. ...
150 | Vidora, Saskatchewan, Belanger Creek
214 diversion canal near..........
147 Cypress Lake east outflow canal near,
Cypress Lake Reservoir near...........
145
144 | Wagner, Mont., Milk River at.............
147 | Wakenda Creek at Carrollton, Mo..........
146 | Wakonda, S. Dak., Vermillion River near..
289 | Wakpala, S. Dak., Grand River near... .
187 | Wasta, S. Dak., Cheyenne River near.. .
287 | Watertown, S. Dak., Big Sioux River at....
200 | Watford City, N. Dak., Little Missouri
River near ........ecvvvvvans .
Waubonsie Creek near Bartlett, Iowa. .
126 | Waverly, Mo., Missouri Riverat..........

301

Page
287
225
224
143
182
294
151
265
173
256
134
235
235
250

132
123
121
104
103
252
264
227
229
194
193
193
153
238
239
234
233
233

223
242
168
288
214
165

90
221
268
258
179

249
241
241
240
241
224

246

130
129

130

129
138

94
230

123
125
124

119
258
230
195
201
231

161
245
257



302

Weeping Water Creek at Union, Nebr......
West Plains, Saskatchewan, Battle Creek
above Cypress Lake west inflow
canal near
Cypress Lake west inflow canal near....
Cypress Lake west outflow canal near. ..
‘Westphalia, Mo., Maries Riverat........
Westport, S, Dak., Elm Riverat.........
White Butte, S. Dak,, North Fork Grand
Rivernear................c.....0
White River, S. Dak., South Fork White
River below. ..... eteseeereeenne
White River at Crawford, Nebr. ......... .
below Cottonwood Creek, near Whitney,
Nebr.
near Kadoka, S. Dak.
near Oacoma, S. Dak. .......
near Oglala, 8. Dak.
South Fork, below White River, S. Dak..
Whitewater Creek near international
boundary .................. veen

INDEX
Page
246 | Whitney, Nebr., White River below
265 Cottonwood Creek near...........
Wibaux, Mont., Beaver Creek at... e
111 | Wildhorse, Alberta, Sage Creek at "'Q
112 Ranchnear ,........v.c0veune.,
112 | williston, N. Dak., Little Muddy Creek
265 MEAr . etvtvetnnrrroansoansonnens
220 Missouri River near ...........
Wolf Creek near Wolf Point, Mont. . .
191 | Wolf Point, Mont., Missouri River near...
Wolf Creeknear........covveevinnenns
211 | Woodpile Coulee near international
208 boundary ........... [
208 | Yankton, S. Dak., Missouri Riverat......
210 | Yellowstone River near Sidney, Mont. .....
212
209 | Zap, N. Dak., Spring Creekat ...........
211 | Zortman, Mont., Missouri River at power-
plant ferrynear........... PN
122 Zurich, Mont., Milk River at.............

% U, S. GOVERNMENT PRINTING OFFICE : 1955 O - 315390

Page

208
160

103
155
154
141
142
141
114

215
153

165

93
117



