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PREFACE

This report on the floods of April 1952 in the Missouri River 
basin was prepared in the 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. Oilman, 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 feature^ 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 intact up 
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 Missouri River 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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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 start of 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, White River, and tributaries of James River in 
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 Missouri 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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Figure 12. --Chart of temperature variation at four weather 
stations, December 1951 to April 1952.
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54 FLOODS OF 1952 IN MISSOURI RIVER BASIN

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 successful 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 on the 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 
Bureau has prepared a separate report on the 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 
by a 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 autumn of 1951 and a 
February thaw that placed an ice layer upon the frozen topsoil, 
which remained impervious until the spring snow melt 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. S. Weather Bureau data, especially by the data re 
ported in March.

The heaviest seasonal snow cover of the flooded area 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 supplies to 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 had been stopped 
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-           10 2.00
Lemmon -------------- 8 1.46
Pierre---------------- 21 7.15
Philip-              -- 6 .73
Aberdeen--          -- 18 6.64
Huron--         ----- 6 1.27
Watertown  ---------- 10 3.10
Sioux Falls------------ 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, all these streams were again frozen over, 
with a fairly heavy cover of slushy ice and snow. The 
presence of this ioe 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 in depth 
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 content 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 
cipitation for the period December 1951 to March 1952 in the Milk 
River basin in the United States was about 1^ 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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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 have been 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 Bureau forecast on 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 1 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, Breien, 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 floodever 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 almost as 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 to have reduced the peak stage at Mobridge
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400
/Missouri River neor Mobridge

o 300

o 200

z 100 \
Routed flow (Shadehill Reservoir

assumed nonexistent) furnished by Corps of Engineers

I I7 
-Actual Grand River near Wakpala.S. Dok.
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APRIL 1952

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 timing of 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 local ice had broken up and floated 
downstream well ahead of the flood crest. As soon as the resi-
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g 200

10 11 12 13 14 15 16 17 18 19 20 21 22

Figure ^17. --Hydrographs of Moreau River at Promise, S. Dak., 
and Missouri River at Pierre, S. Dak., showing relative 
timing of flood crests.

was started on 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 part of 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 r snow .-   "'
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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 airport and 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, Iowa, 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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Outline of flooded area furnished by 
Corps of Engineers, Department of 
the Army, Omaha, Nebr., district office

Figure 19.  Map of area flooded by Missouri River at South 
Sioux City, Nebr., and Sioux City, Iowa, April 1952.

of the flood became definitely known by stage reports and by dis 
charge measurements from Bismarck, Mobridge, and Pierre, 
preliminary forecasts of the flood-crest stage at Omaha-Council 
Bluffs were made. On April 8 the first forecast issued for the 
major crest called for a stage of 26 feet on April 17. As more 
information became available, the crest forecast was revised 
from time to time. The final crest forecast revision of April 14 
called for a stage of 31. 5 feet to occur on April 17. A battle to 
raise levees and floodwalls was started on April 11 with the let 
ting of emergency contracts by the Corps of Engineers for raising 
levees. Figure 20 shows the locations of the levees and flood- 
walls protecting the twin-city area. The "bulge" of Council Bluffs, 
located on the flood plain and extending between protective levees 
towards Omaha, was evacuated of all residents, and business 
places were closed. About 6,000 Army troops from Fort Leonard 
Wood, Mo., Camp McCoy, Wis., and Camp Carson, Colo., were 
flown to the twin cities for work on levees and patrol duty.

The Omaha-Council Bluffs levees were raised by adding earth 
fill upon which wood flashboards were erected and anchored by 
sandbag weights. (See fig. 21.) The concrete floodwall protect 
ing industrial Omaha was raised by addition of wood flashboards 
bolted to the permanent structure. The amount of raise varied
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Outline of flooded area furnished by 
Corps of Engineers, Department of 
the Army. Omaha, Nebr., district offi

Figure 20. --Map of Omaha-Council Bluffs area showing location 
of levees that prevented flooding, April 1952.
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from 3 to 4 feet. Sandbag ring dikes were hastily constructed 
around each sand boil as it developed. (See fig. 22.) The great 
est single threat to the dikes occurred on the night of April 18

Figure 21.--Emergency levee built on existing levee at the intake 
structure of Council Bluffs. Photograph by Council Bluffs 
Nonpareil.

Figure 22. --Sand boils controlled by ring dikes of sand 
bags behind Council Bluffs levee. Photograph by 
Council Bluffs Nonpareil.
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when the Grace Street sewer breakthrough started; it was brought 
under control within 6 hours by dropping steel beams and then 
rock across the river end of the'sewer. Rainfall during the battle 
to raise the levees made the job m6re tedious by turning dirt 
roads and levee tops into quagmires.

The successful fight to save Omaha-Council Bluffs from the 
flood was given much attention by national press, radio, and tele 
vision networks. The flood crest passed Omaha on April 18, but 
the threat to the levees remained for a few more days. In the 
week of concentrated action, labor and material were spent in al 
most unbelievable quantities to save the levees (Northwestern Bell 
Telephone Co., 1952, p. 17).

The Missouri Valley from Sioux City to the mouth of the Kan 
sas River was flooded from bluff to bluff, except for the success 
fully protected area at Omaha-Council Bluffs and a few small 
agricultural areas protected by levees that withstood the flood. 
The small communities of Iowa, Nebraska, and Missouri situated 
in the flood plain were flooded, with few exceptions, and farms 
were flooded and deserted. Levees designed for mudi lower river 
stages failed during the high flood stage of L952, and the leveed 
areas were flooded to almost the same extent as if the levees had 
not existed. The flood forecasts enabled most farmers to trans 
fer farm machinery, furniture, and livestock to high ground. 
Plum Creek levee failure caused washout of the approach to the 
highway crossing at Nebraska City, Nebr., and flooding of about 
half of Hamburg, Iowa. It also generated an artificially high peak 
discharge at and downstream from Nebraska City. Plate 2 shows 
the extent of flooding of the valley lands between Sioux City and 
Kansas City.

At St. Joseph, Mo., the river made two cutoff channels that 
isolated the St. Joseph airport from the town and stopped travel 
west of St. Joseph on U. S. Highway 36. (See fig. 23.) The Corps 
of Engineers have completed a permanent cutoff channel parallel 
ing the upper cutoff made by the river. The lower cutoff was 
stopped by repairs made to the railroad and highway. At Fort 
Leavenworth, Kans., the Army lost a struggle to protect Sherman 
Field, the base airfield, from flooding. For a time, the approach 
ing Missouri River flood was considered as a serious hazard to 
Kansas City where experience gained during the 1951 flood led 
residents to fear all possible repetitions. Protected by levees, 
the Kansas City area went safely through the flood. The Kansas 
River was discharging a flow of about 50, 000 cfs at the time of 
the Missouri River flood crest.

From Kansas City to its mouth, the 1952 Missouri River flood 
broke levees and flooded farms, but it was not nearly so destruc 
tive as the July 1951 flood. The crest reached the mouth of the 
Missouri River on April 28 where it merged with a high flood on 
the Mississippi River.
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Figure 25. --Hydrograph of stage, Milk River at Havre, Mont.,
1952.

Harlem was partly flooded on April 4, and about 100 persons 
were forced from their homes in the northern part of town. 
Thirtymile Creek caused most of the flooding at Harlem, al 
though the Milk River was backed up nearly into the town. The 
cities of Malta, Glasgow, and Nashua began raising protective 
dikes on April 5 soon after the flood situation at Havre, Chinook, 
and Harlem was known. In 1938, the Corps of Engineers at Glas 
gow had constructed a levee which flood-protection workers found 
necessary to raise and strengthen to protect the city during the 
1952 flood. (See fig. 28.) The reach of Milk River between Lodge 
and Battle Creeks and Frenchman Creek had one long flat flood 
crest that passed Malta on April 11. The long period that the 
river remained above flood stage added to the suffering and 
damage.

Below Frenchman Creek, the first flood crest on the Milk River 
occurred April 8-9 and stages set new records. The snow cover 
in the Frenchman basin in Canada was the heaviest ever observed 
there, with major melting beginning about April 10. The flooding 
that followed was unprecedented throughout the basin. The earth 
dam forming East End Reservoir was overtopped about noon on 
April 15, and breaching adjacent to the spillway resulted. Val 
Marie West Dam and Val Marie Reservoir Dam were artificially 
breached on April 16 and 17 to avoid overtopping and spillway 
damage. The Frenchman River at international boundary crested 
on April 15, the same day that Frenchman Dam at Valleytown, 
Mont., about 15 miles above the mouth, began washing out.

Floodmarks at Frenchman Dam indicate a maximum pool stage 
A foot «,oc T-oa^hoH r.nnt^nts at that staere were about
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Cutoff by river. 1952

New permanent > 
cutoff by Corps> 

of Engineers v\ 
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restle bridge to airport
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Zand railroad
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V \ \ \ \\\ \\\

ST^JOSEPH
Base mop furnished by Corps of Engineers, Department of 

the Army, Kansas City, Mo., district office
EXPLANATION

Approximate location Municipalities Levee Flooded area Limit of flooding 
of cutoff by river

2000 0 6000 Feet

Figure 23.--Map showing approximate location of channel cutoffs 
made by Missouri River at St. Joseph, Mo., April 1952.

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 Reservoir began a speedy rise when the rapid warm- 
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 MilkRiver 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 MilkRiver 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, which was 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 a few 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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in Milk River basin, Mont. 1952
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capacity curve. Aerial photographs by the Corps of Engineers at 
2 p.m., 5 p.m., and 5:45 p.m. on April 15 show some flow over 
and around the dike on the right end and breakthrough near the 
spillway beginning about 5 p.m. Computed flow over and around 
the dike and through the spillway would total about 12,000 cfs just 
before the breaching. An aerial photograph by the Corps of En 
gineers at 6:30 p.m. on April 16 indicated the contents of the 
reservoir were about 4, 000 acre-feet.

The flood from Frenchman Creek combined with near-record 
flows of Milk River above Frenchman Creek to produce a second 
flood, higher than the first. Rock Creek added materially to flood 
volumes at Hinsdale, but farther downstream the Milk River trib 
utaries had receded to moderate flows. The crest of the second 
flood passed Nashua on April 18. The flood receded slowly as the 
floodwaters of the vast flood plain drained away. The stage at 
Nashua was above 25 feet until April 30, although danger of flood 
ing through dike failures was past on April 25.

Transportation in the Milk River valley was possible by rail 
and by boat during the flood crest. The Great Northern Railway 
was not overtopped in any place along the main line through the 
Milk River valley, and at many cities and towns the railway em 
bankment served as part of the protective dike system. The rail 
way also served the flooded communities by loaning freight cars 
for storage of evacuees' furniture. Travel on valley highways 
was practically impossible during the Milk River flood; through 
traffic on U. S. Highway 2, which parallels the Milk River, was 
blocked April 1-24. Essential travel in the flooded valley be 
tween points not served by rail was by boat or airplane. Many 
highway bridges were damaged or carried away during the flood; 
on some secondary roads normal travel was not restored until 
many weeks after the flood crest.

The number of farm animals drowned was surprisingly large 
in view of the slow flood travel and the short distance to high 
ground on both sides of the Milk River. An estimated 1,000 sheep 
were drowned near Chinook. Aerial observers reported animals 
stranded on small islands where they starved, and they counted 
hundreds of drowned animals between Havre and the mouth of the 
Milk River. A few farm animals were rescued or were brought 
food by boat.
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FLOOD DAMAGES

79

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 American Red 
Cross. The data are published as furnished. Each agency has 
its own method of 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]

State

Montana ------ 
North Dakota- 
South Dakota -- 
Nebraska ----- 
Iowa ---------
Missouri -----

Total --    --

Flood damage in thousands of dollars

Agricultural

$3,756 
949 

17,287 
10,814 
19,322 
19,324 
1,381

$72,833

Urban

$737 
999 

4,402 
5,829 
8,190 
4,475 
8,768

$33,400

Transportation, 
communications, 

and utilities

$1,115 
334 

2, 319 
3,774 
5, 540 

14, 117 
2,010

$29,209

Other

$972 
157 
760 

10,147 
10,360 
15, 926 
5,236

$43, 558

Grand total- $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

Total cropland flooded-------------------- do---

Cities and towns flooded ------------------------

Highways closed by flood-------------- ----------

Railroad closures caused by flood----------------

Quantity

2,122,000 

1,195,000 

120 

104 

39 

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

Chinook -----------------------

A/TaHa __________ ___ _ _

Glasgow -----------------------

Harlem -----------------------

Dodson- -----------------------

Total ---------------------

Direct

$383, 370 

36,060 

58,420 

22,000 

10,870 

38,130 

20,300

$569, 150

Indirect

$64,770 

71,800 

27, 130 

43, 500 

18, 580 

11,070 

3,510

$240, 360

Total

$448, 140 

107,860 

85, 550 

65, 500 

29,450 

49,200 

23,810

$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

Hill--    ---------    -____-___----_----_-   

Phillips -------------------------------------
Valley ---------------------------------------

Total ---     ---    --       --    --    --

Jr

Cost of repair

$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]

County

Burleigh ---------------
Emmons ---------------
Logan and Me Intosh ----- 
Kidder --------    -----
Morton--- --------------
<"lr"OT"^ __________________

Sioux ------------------
Oliver -----------------

Hettinger- --------------
jti UCL 111 O

Dunn----- --------------

La Moure -------------- 
Ransom ----------------
Stutsman --------------- 
Other counties ----------

Total       --    --

Federal-aid 
primary 
system

$2,000 
2,000 

71,000

5,000 
1,000 
1,000

5,000

25,000

8,000

$120,000

Federal-aid 
secondary 

system

$1,000 
5,000 

29,000 
2,000 

20,000 
60,000 

5,000 
1,000 

10,000 
36,000 
68,000 
10,000

1,200 
2,500

3,000 
12,000

$265,700

Other roads

$2,000 
6,000 

30,000 
6,000 

20,000 
20,000 
2,000 
2,000 

10,000 
36,000 
8,000 

18,000 
30,000 
20,000 
15,000 
11,700 
2,700 
2,500 
2,000

15,000

$258,900
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90 FLOODS OF 1952 IN MISSOURI RIVER BASIN 

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 on the 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 day of 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 detail is 
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 power plant ferry, near Zortman. Mont.

Location. Lat 47°44', long 108°56', inEiNEjsec. 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
1
2
3
4
5
6
7
8
9

10

March

7,250
7,250
7,250
7,500
7,500
7,750
7,750
8,000
8,000
7,000

April

35,000
30,000
26,000
23,000
22,000
21,000
20,300
18,800
16,800
17,100

May

22,400
24,600
25,500
26,200
27,200
28,100
29,000
28,700
28,500
28,500

Day

11
12
13
14
15
16
17
18
19
20

March

8,000
6,500
7,500
6,000
6,000
6,000
6,500
6,600
7,000
8,000

April

17,500
16,500
16,000
15,100
14,600
14,300
14,300
14,600
14,900
15,500

May

28,500
27,500
26,100
24,800
23,600
24,100
25,400
27,400
28,100
27,800

Day
21
22
23
24
25
26
27
28
29
30
31

fcunoff , in inches ...............................................

March

9,500
9,500
9,500
9,000

12,500
17,500
25,000
35,000
55,000
50,000
40,000

13,410
824.8
0.38

April

16,300
17,800
19,000
19,400
19,900
30,200
20,400
20,300
20,200
20,500

19,240
1,145
0.53

May

27,700
28,100
28,300
28,000
27,300
26,800
27,600
28,300
27,400
26,, 309
25, OQ0

26,950
1.15?
0,76

Musselshell River Basin 

Musselshell River at Mosby, Mont.

Location. Lat 47°00', long 107°54', inNWjsec. 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, 14.43ft),

from rating curve extended above 10, 000 cfs.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
140
100
100
110
120
130
140
140
140
130

April

2,040
1,880
1,840
1,840
1,800
1,330
1,050

879
968

1,140

May

722
829
943
930
930
936

1,010
1,010
1,020

956

Day

11
12
13
14
15
16
17
18
19
20

March

120
120
130
130
140
150
160
180
180
170

April

1,010
816
733
688
667
678
699
768
866
904

May
911
854
804
688
596
538
586

1,130
1,260
1,070

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
160
160
180
300
600

1,070
1,500
2,690
4,110
3,090
2,490

0.09

April
904
904
911
885
768
678
636
581
586
636

1,003

0.14

May

1,030
1,140
1,120
1,470
1,800
1,820
1,740
1,680
1,750
1,800
1,750

69,070
0.16
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Dry Creek Basin

Dry Creek near Van Norman, Mont.

Location. Lat 47°21', long I06°22', inNWjsec. 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, 11.60ft).
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

1
2
3
4
5
6
7
8
9

10

March

3
2
2
1
1
0
0
0
0
0

April

17,300
14,500
12,300
7,770
4,540
2,000

866
441
264
187

May

16
17
17
16
14
14
14
14
14
13

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
1
2
4
2

April

153
126
108

92
77
70
63
59
52
44

May

12
12
11
12
12
11
11
10
10
10

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1
1
1
2
3
5

10
50

400
2,000
6.000

274

0.12

April

38
37
33
31
29
26
24
23
17
16

2,043

0.90

May
16
18
14
12
12
13
11
10
10
10
9.0

12.7

0.006

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

Hour

5
6
9
N
2
6

12

6
N
6

12

6
N

Gage 
height Discharge

March 29
4.89
6.69
7.71
7.36
7.38
8.09
8.53

March 30
8.79
9.10
9.30
9.54

March 31
10.16
10.76

Hour

6
12

6
11

N
6

12

6
N
6

12

6
N

Gage 
height
10.67
10.82

Discharge

16,100
April 1

11.31
11.60
11.59
11.03
10.98

17,600
18,600
18,500
16,700
16,600

April 2
10.94
10.34
9.63
9.84

16,400
14,500
12,300
12,900

April 3
10.28
9.92

14,300
13,200

Hour

6
12

6
N
6

12

2
6
N
6
9

12

2

Gage 
height
8.87
9.02

Discharge

9,970
10,400

April 4
8.81
7.97
7.11
7.87

9,790
7,400
5,140
7,130

April 5
7.97
7.49
6.46
5.91
6.21
6.29

7,400
6,110
3,680
2,730
3,230
3,370

April 6
6.28 3,350

Hour

6
N
6

12

2
6
N
6

12

6
N
6

12

Gage
height
5.76
5.11
4.81
4.67

1952

Discharge

2,500
1,670
1,380
1,250

April 7
4.71
4.47
4.06
3.82
3.84

1,290
1,080

772
622
634

April 8
3.67
3.44
3.33
3.23

532
405
354
312
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Missouri River Main Stem 

Fort Peck Reservoir at Fort Peck, Mont.

Location. Lat 48°00'26". long 106O23'49", 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, 2,244.80ft).
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 ft (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 now 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]

Day

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

March

Elevation

16.61
16.65
16.66
16.67
16.67
16.69
16.71
16.74
16.78
16.85
16.92
16.98
17.02
17.06
17.09
17.13
17.16
17.20
17.27
17.36
17.45
17.51
17.63
17.71
17.77
17.87
18.00
18.30
18.81
19.50
20.36

Contents

11,700
11,710
11,710
11,710
11,710
11,710
11,720
11,720
11,730
11,740
11,760
11,770
11,770
11,780
11,790
11,790
11,800
11,810
11,820
11,840
11,850
11,860
11,890
11,900
11,910
11,930
11,950
12,010
12,100
12,230
12,390

April
Elevation

21.15
21.72
22.22
22.63
22.97
23.27
33.52
23.69
23.86
23.99
24.13
24.24
24.36
24.49
24.61
24.72
24.86
24.97
25.14
25.29
25.37
25.49
25.63
25.79
25.91
26.08
26.25
26.41
26.60
26.72

Contents

12,540
12,650
12,750
12,830
12,890
12,950
13,000
13,030
13,070
13,090
13,120
13,140
13,160
13,190
13,210
13,230
13,260
13,280
13,320
13,350
13,360
13,390
13,410
13,440
13,470
13,500
13,540
13,570
13,610
13,630

May
Elevation .

26.88
27.05
27.30
27.59
27.75
27.97
28.15
28.38
28.59
28.83
29.10
29.35
29.54
29.68
29.80
29.97
30.14
30.33
30.57
30.78
31.02
31.20
31.39
31.58
31.78
32.02
32.20
32.39
32.63
32.87
33.02

Contents

13,660
13,700
13,750
13,800
13,840
13,880
13,920
13,960
14,010
14,060
14,110
14,160
14,200
14,230
14,250
14,290
14,320
14,360
14,410
14,460
14,510
14,540
14,580
14,620
14,660
14,710
14,750
14,790
14,840
14,890
14,920
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Missouri River below Fort Peck Dam, Mont.

Location. Lat 48°02'30". long 106°21'10", inNW^sec. 6, T. 26 N., R. 42 E., on right bank, 
3£ 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. Shifting-control method used May 26-31.

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) .

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

1
2
3
4
5
6
7
8
9

10

March

4,920
5,200
5,200
5,200
5,200
5,200
5,200
5,220
4,730
5,590

April

5,440
5,040
5,580
5,570
4,290
2,750
4,770
4,730
4,630
4,450

May

4,140
4,460
4,060
2,310
4,840
4,820
4,750
4,860
4,860
4,100

Day

11
12
13
14
15
16
17
18
19
20

March

4,010
3,530
3,550
3,440
3,510
3,320
3,390
3,480
3,340
3,310

April

5,030
3,690
2,530
2,940
2,910
3,090
4,390
4,530
3,610
2,600

May

4,140
3,990
5,390
6,230
7,260
5,750
5,780
5,700
5,390
7,800

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

3,200
3,680
4,200
3,660
3,770
4,540
5,130
5,940
5,370
5,130
4,420

0.09

April

4,090
4,410
4,060
4,150
4,280
3,860
2,610
4,390
4,390
4,310

4,104

0.08

May

9,710
8,960
7,050
5,940
5,200
5,240
5,460
5,350
5,570
5,850
5,610

5,502

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 NW^ sec. 6, T. 1, R. 19 W., 4th meridian, on left
bank 1 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, 5.16ft 5:30 a.m.
Apr. 7 (ice jam) .

1931 to February 1952: Discharge, 5,
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

I cfs June 18, 1948 (gage height, 6.83 ft), from

Day

1
2
3
4
5
6
7
8
9

10

March
55
55
54
52
50
50
45
43
43
43

April
725
710
680
651
622
600

1,100
1,030

443
387

May
289
297
301
408
460
335
285
262
247
233

Day

11
12
13
14
15
16
17
18
19
20

March

35
38
40
42
43
43
44
44
60
71

April

390
410
437
604
705
665
622
646
686
659

May
226
219
222
226
226
270
289
247
230
209

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

86
99

126
139
163
190
304
426
862
824
762
159

0.42

April

532
370
335
314
339
366
389
404
375
330

551

1.42

May

193
180
166
154
143
151
180
163
138
125
118
232

0.62

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

Hour

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8

h^|het| Discharge

March 26
3.06
3.15
3.16
3.10
3.15
3.75
March 27

3.86
4.18
4.10
4.00
4.11
4. -11
March 28

4.10
4.10
4.17
4.10
4.02
4.11
March 29

4.01
3.81
3.86
3.92
4.09
4.04
March 30

3.92
3.77
3.61
3.41
3.49
3.42
March 31

3.34
3.29

Hour

N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
6
8

12

4
5:30

8

hS | DischarSe

3.56
3.54
3.35
3.32

April 1
3.38
3.35
3.47
3.27
3.08
2.92
April 2

2.84
2.92
3.06
3.09
2.91
2.85
April 3

2.79
2.76
2.87
2.88
2.76
2.73
April 6

2.62
2.61
2.58
2.52
3.48
3.17
2.77
April 7

2.83
5.16
2.84

Hour

N
4

6:40
8

12

4
8
N
4
81'2

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4

hGeSt| DischarSe

3.13
3.21
3.62
3.42
3.26
April 8

2.97
2.75
2.87
3.12
3.18
2.67
April 9

2.27
2.03
1.90
2.11
2.11
2.01 423
April 10

2.00 418
1.92 380
1.90 370
1.96 399
1.88 361
1.89 366
April 11

1.96 399
1.96 399
2.01 423
1.92 380
1.87 357
1.95 394
April 12

2.05 444
2.04 439
1.96 399
1.94 389

Hour

8
12

'4

8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

G!£| Discharge

1.94 389
1.97 404
April 13

2.02 428
2.09 465
2.11 478
2.02 428
1.96 399
2.06 449
April 14

2.32 600
2.42 666
2.41 659
2.35 620
2.26 563
2.29 581

April 15
2.37 632
2.42 666
2.52 735
2.57 771
2.57 771
2.51 728
April 16

2.47 700
2.46 693
2.42 666
2.41 659
2.34 613
2.31 594
April 17

2.29 581
2.31 594
2.36 626
2.41 659
2.41 659
2.37 632
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North Fork Milk River near international boundary 

(International gaging station)

Location. Lat 49°02', long 112°58', in NE? sec. 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 10p.m. Apr. 6 (gage height, 4.14ft, 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

1
2
3
4
5
6
7
8
9

10

March

49
39
29
36
44
43
35
46
56
45

April

133
122
148
231
311
459
496
147
121
106

May

73
70
92

102
76
73
69
66
63
60

Day

11
12
13
14
15
16
17
18
19
20

March

34
38
41
42
43
44
45
46
46
46

April

113
144
267
245
199
148
154
151
136
113

May

58
59
59
59
79
75
62
59
59
55

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

47
47
48
49
50

150
249
559
493
182
157

92.8
5,710

1.06

April

90
88
85
86
90
91
88
84
73
69

160
9,500
1.76

May

52
48.9
47
46.1
46.1
56
47
44.3
42.6
42.6
42.6

3,740
0.69

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

Hour

6
N
6
9

12

6
N
6
8

12

6
10
N
6
8

12

6
8
N
3
6
9

12

6
9
N
3
6

12

6
N
3

as I *«* * 
March 27

4.96
4.71
4.96
5.16
5.02

March 28
4.67
4.28
4.77
4.84
4.47
March 29

3.64
3.41
3.74
3.80
3.35
3.31
March 30

2.76
2.67
3.00
2.68
2.83
2.70
2.74

March 31
2.58
2.55
2.85
2.51
2.67
2.58
April 1

2.48
2.44
2.25

Hour

6
7

12

6
N
6

12

3
6
N
1
3
6

12

6
N
6

12

2
6
N
6

12

2
6
N
3
6

10
12

6
N

he\gM| Discha<-ge

2.47
2.56
2.54
April 2

2.44
2.31
2.32
2.30
April 3

2.35
2.40
2.31
2.52
2.34
2.73
2.64
April 4

2.48 166
2.46 161
2.87 302
3.04 378

April 5
3.29 493
2.96 342
2.70 233
2.73 245
2.97 346
April 6

2.99 356
2.80 272
2.76 256
3.39 470
3.59 612
4.14 892
4.09 866
April 7

3.75 716
3.30 498

Hour

6
.12

6
N
6

12

6
9
N
1
4
6

12

6
10
N
6
9

12

1
6
N
6
12

6
N
6

12

4
6
N
6

S§U DiSChBrBe

2.75 252
2.49 168
April 8

2.27 124
2.39 146
2.44 157
2.42 152
April 9

2.26 122
2.38 144
2.24 119
2 . 41 150
2.09 96
2.09 96
2.15 104
April 10

2.12 100
2.13 102
1.98 79
2.18 109
2.37 142
2.30 129
April 11

2.35 138
2.14 103
2.14 103
2.23 117
2.23 117
April 12

2.20 112
2.14 103
2.41 150
2.88 306
April 13

2.98 351
2.92 324
2.59 196
2.69 230

Hour

12

3
6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

h^fht| DischarSe

2.85 294
April 14

3.02 369
2.86 298
2.49 168
2.56 187
2.84 289
April 15

2.70 233
2.50 170
2.47 163
2.49 168
April 16

2.36 140
2.27 124
2.41 150
2.57 190
April 17

2.45 159
2.30 129
2.36 140
2.55 184
April 18

2.45 159
2.31 131
2.33 135
2.52 176
April 19

2.37 142
2.23 117
2.25 120
2.41 150
April 20

2.29 127
2.17 108
2.09 96
2.07 92
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Milk River at Milk River, Alberta, Canada 

(International gaging station)

Location. Lat 49°09', long 112°05', in SEi 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

1
2
3
4
5
6
7
8
9

10

March

188
179
170
162
147
143
147
150
147
143

April

1,410
1,430
1,500
1,500
1,620
1,670
2,040
1,690

886
772

May

400
379
400
459
619
524
410
374
345
331

Day

11
15!
13
14
15
16
17
18
19
20

March

143
143
143
147
147
150
150
154
158
170

April

765
783
823

1,060
1,120
1,140

924
913
920
891

May

313
300
295
308
313
322
389
364
318
300

Day

21
22
23
24
2F>
2fi
?,7
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

Runoff, 'in inches ...............................................

March

188
219
250
301
349
479
858

1,440
2,060
2,220
1,780

427
26,230

0.45

April

783
589
483
448
442
465
483
506
488
459

967
57,530

0.98

May

278
265
248
232
219
211
215
248
219
203
200

323
19,840

0.34

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

Hour

12

6
10

N
6

10
12

6
8
N
6
8

12

6
N
3
6
8

12

6
10

N
6

12

2
6

10
N
3
6

12

6

Gage 
height Discharge

March 25
3.57

Mai
3.72
3.82
3.80
4.12
4.25
4.20

ch 26

March 27
3.98
3.97
4.37
5.13
5.31
5.26

March 28
5.94
6.75
7.00
8.27
9.12
8.09

March 29
6.68
5.70
5.59
5.03
5.86

March 30
5.97
5.88
5.69
5.80
5.61
5.71
5.66

March 31
5.36

Hour

N
6

12

3
6
N
6

12

2
6

10
N
6

12

6
N
2
4
6
9

12

6
10

N
3
4
6

10
12

4
6
N
6

11

Gage 
height

4.91
4.75
4.90

Discharge

April 1
4.95
4.86
4.22
4.11
4.56

April 2
4.60
4.48
4.05
4.12
4.12
4.27

April 3
4.17
3.82
4.20
4.03
4.08
5.10
4.64

April 4
4.21
3.91
4.65
3.82
4.89
4.16
4.46
4.45 1,730

April 5
4.54
4.24
3.99
4.29
4.65

1,790
1,570
1,390
1,610
1,880

Hour

12

6
N
6

10
12

6
9
N
3
6
8

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

4
6
N

Gage 
height

4.60

Discharge

1,840
April 6

4.25
4.07
4.31
4.96
4.83

1,580
"1,450
1,620
2,110
2,010

April 7
4.61
4.81
4.80
4.76
5.14
5.03
5.13

Apr
4.85
4.38
3.95
3.68

1,850
2,000
1,990
1,960
2,260
2,170
2,250

 11 8
2,030
1,670
1,360
1,180

April 9
3.39
3.14
3.02
3.05

988
827
752
771

April 10
3.15
3.06
2.95
3.04

834
777
710
765

April 11
3.13
2.97
3.02
3.04

821
722
752
765

April 12
3.16
3.13
3.00

840
821
740

Hour

6
12

6
N
6

12

3
6
N
6
8

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height

3.06
3.07

Apr
3.12
3.06
3.13
3.37

Discharge

777
783

11 13
815
777
821
974

April 14
3.49
3.43
3.30
3.65
3.71
3.69

1,050
1,010

929
1,160
1,200
1,180

April 15
3.62
3.50
3.57
3.73

1,140
1,060
1,100
1,210

April 16
3.76
3.61
3.52
3.45

1,230
1,130
1,070
1,030

April 17
3.36
3.24
3.19
3.30

968
891
859
929

April 18
3.34
3.26
3.22
3.26

955
903
878
903

April 19
3.30
3.28
3.29
3.29

929
916
923
923
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Milk River at eastern crossing of International boundary 

(International gaging station)

Location.  Lat 49 000'. long 1100 35', inNEjsec. 6, T. 37 N., B. 9 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 atmile477. 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, 11.28ft, 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 JVaters 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

1
?,
3
4
5
6
7
8
9

10

March

150
150
145
140
135
125
130
140
140
140

April
3,230
2,500
2,230
2,140
2,240
2,440
2,380
2,450
2,280
1,870

May

645
607
570
662
617
623
754
710
590
524

Day

11
12
13
14
15
16
17
18
19
20

March

135
130
130
130
130
130
130
130
135
140

Monthly mean discharge, in cubic feet pejTsec<

April

1,080
1,020

998
1,040
1,120
1,350
1,330
1,230
1,120
1,140

May

496
472
449
449
449
445
440
418
436
481

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

150
150
150
200
250
650

2,000
5,000
7,280
6,190
5,040

960 
59,060

0.44

April

1,130
1,080

975
842
674
639
607
607
628
639

1,434 
85,310

0.64

May

440
396
379
354
334
318
298
283
275
291
306

468 
28,780

0.21

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

Hour

12

6
N
6

12

6
N
3
6
7

12

3
4
6

10
N
6

12

6
N

Gage 
height Discharge

March 26
4.61

Mar
4.87
5.74
7.88
7.92

ch 27

March 28
7.48
7.90
7.12

11.70
13.65
8.04 7.490

March 29
7.59
7.71
7.32
8.71
8.57
7.60
6.92

6,820
7,000
7,410
8,530
8,300
6,830
5,810

March 30
7.03
7.32

5,980
6,410

Hour

3
6

12

2
6
N
6

12

6
N
6

12

6
N
6

12

4
6
N
6

Gage 
height
7.15
7.48
7.04

Discharge

6,160
6,650
5,990

March 31
9.34
6.60
5.82
5.52
5.27

9,530
5,350
4,280
3,890
3,570

April 1
5.11
4.98
4.83
4.68

3,380
3,230
3,060
2,900

April 2
4.53
4.22
4.07
4.02

2,730
2,420
2,280
2.240

April 3
4.01
4.24
4.00
3.93

2,230
2,440
2,220
2,160

Hour

12

6
8
N
6

12

3
6
9
N
6

12

6
N
6

12

3
6
N
6

Gage
height
3.89

Discharge

2,120
April 4

3.83
3.80
3.95
3.98
3.92

2,070
2,040
2,180
2,200
2,150

April 5
4.19
4.07
3.95
3.97
3.93
4.22

2,390
2,280
2,180
2,190
2,160
2,420

April 6
4.33
4.11
4.23
4.32

2,530
2,320
2,430
2,520

April 7
4.48
4.36
4.12
3.98

2,680
2,560
2,330
2,200

Hour

9
12

4
6
N
6

12

6
N
6

12

6
N
2
6

12

6
N
6

12

Gage 
height
3.92
4.12

Apr
4.25
4.20
4.23
4.30
4.30

Discharge

2,150
2,330

11 8
2,450
2,400
2,430
2,500
2,500

April 9
4.17
4.03
3.97
3.88

2,370
2,250
2,190
2,110

April 10
3.76
3.65
3.70
3.53
2.98

2,000
1,900
1,950
1,800
1,340

April 11
2.62
2.55
2.59
2.63

1,060
1,010
1,040
1,070
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Fresno Reservoir near Havre, Mont.

Location. Lat 48°36'. long 109°57', 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 8a.m. Apr. 3 (elevation, 2,579.35ft). 

1940 to February 1952: Contents, 141, 000 acre-ft June 21, 1948 (elevation, 2, 577.3ft).
Remarks. Reservoir is formed by earth-fill dam; dam completed in 1939 for irrigation. Capac 

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, 1952 

[Add 2, 500 feet to obtain elevation above mean sea level)

Day

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

March

Elevation

67.90
67.95
68.05
68.10
68.15
68.25
68.30
68.35
68.35
68.40
68.45
68.55
68.60
68.60
68.60
68.65
68.75
68.80
68.85
68.90
68.90
68.90
68.95
69.00
69.05
69.15
69.20
69.40
69.70
74.90
77.90

Contents
90,770
90,990
91,440
91,670
91,900
92,360
92,590
92,820
92,820
93,050
93,280
93,750
93,980
93,980
93,980
94,210
94,670
94,900
95,130
95,360
95,360
95,360
95,590
95,820
96,060
96,540
96,780
97,730
99,170

126,600
144,700

April

Elevation
79.00
79.30
79.25
78.95
78.70
78.55
78.45
78.15
77.95
77.65
77.40
77.10
76.90
76.75
76.70
76.65
76.70
76.75
76.65
76.60
76.55
76.50
76.50
76.45
76.40
76.30
76.20
76.15
76.10
76.00

Contents
151,700
153,700
153,400
151,400
149,800
148,800
148,200
146,300
145,000
143,100
141,600
139,700
138,500
137,600
137,300
137,000
137,300
137,600
137,000
136,700
136,400
136,100
136,100
135,800
135,500
134,900
134,300
134,000
133,700
133,100

May

Elevation
76.05
76.05
76.05
76.05
76.05
75.90
75.70
75.55
75.35
75.10
74.90
74.60
74.35
74.55
74.70
74.65
74.70
74.70
74.60
74.50
74. 4O
74.30
74.20
74.05
73.95
73.85
73.65
73.45
73.30
73.15
73.05

Contents
133,400
133,400
133,400
133,400
133,400
132,500
131,300
130,400
129,300
127,800
126,600
124,900
123,500
124,600
125,500
125,200
125,500
125,500
124,900
124,400
123,800
123,200
122,700
121,800
121,200
120,700
119,600
118,500
117,700
116,800
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. 
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 8a.m. Apr. 3 (elevation, 2,579.35ft).
1940 to February 1952: Discharge observed, 2, 910 cfs June 21, 1948 (elevation, 2,577.3ft). 

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

Mean discharge, in cubic feet per second. 1952

Day

1
2
3
4
5
6
7
8
9

10

March

35
35
35
35
35
35
35
35
35
35

April
5,240
6,210
6,330
5,630
4,850
4,550
4,430
3,860
3,480
2,910

May
735
791
791
791
791

1,280
1,170
1,190
1,220
1,090

Day

11
12
13
14
15
16
17
18
19
20

March
35
35
35
35
35
35
35
35
35
35

April

2,480
2,060
1,780
1,580
1,480
1,430
1,450
1,510
1,430
1,350

May
1,050
1,050

0
0

210
210
210
525
525
525

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

35
35
35
35
35
35
35
35
35

196
2,790

129
7,940
0.04

April
1,300
1,240
1,240
1,200
1,100
1,030

987
907
851
767

2,490
148,100

0.82

May
525
525
525
525
525
525
525
525
525
525
525

643
39,530

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

4p
12

8
4
8

12

6
8

10
N
2
4
6
8

12

8
N
4

12

8
4

12

8
N
4

12

8
4

12

8
4

12

Eleva 
tion Discharge

March 30
35

1,000
March 31

77.1
77.95
78.35

2,000
3,480
4,200
4,620

April 1
78.7
78.7
78.75
78.85
78.95
79.0
79.05
79.1

4,620
4,620
5,000
5,350
5,500
5,650
5,800
5,900
5,960

April 2
79.2
79.25
79.3

6,000
6,200
6,350
6,580

April 3
79.35
79.25

6,500
6,200
6,010

April 4
79.05
78.95
78.95

5,800
5,500
5,500
5,330

April 5
78.75
78.7

5,000
4,620
4,550

April 6
78.55
78.55

4,550
4,550
4,540

Hour

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

Eleva 
tion Discharge

April 7
78.5
78.45

4,500
4,400
4,240

April 8
78.25
78.15

4,000
3,700
3,550

April 9
78.0
77.95

3,500
3,480
3,380

April 10
77.75
77.65

3,000
2,750
2,600

April 11"
77.4
77.4

2,500
2,500
2,310

April 12
77.15
77.1

2,100
2,000
1,880

April 13
76.95
76.90

1,800
1,750
1,680

April 14
76.8
76.75

1,600
1,550
1,510

April 15"
76.7
76.7

1,480
1,480
1,460

April 16"
76.65
76.65

1,420
1,420
1,420

Hour

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

Eleva 
tion Discharge

April 17
76.65
76.7

1,420
1,480
1,500

April 18
76.7
76.75

1,480
1,550
1,520

April 19
76.65
76.65

1,420
1,420
1,390

April 20
76.6
76.6

1,350
1,350
1,320

April 21
76.55
76.55

1,300
1,300
1,270

April 22
76.5
76.5

1,240
1,240
1,240

April 23
76.5
76.5

1,240
1,240
1,240

April 24
76.5
76.45

1,240
1,170
1,140

April 25
76.4
76.4

1,100
1,100
1,090

April 26
76.35
76.3

1,050
1,000
1,000

Hour

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

8
4

12

Eleva 
tion Discharge

April 27
76.25
76.2

1,030
966
930

April 28
76.15
76.15

906
906
890

April 29
76.1
76.1

847
847
830

April 30
76.05
76.0

791
735
720

May 1
76.0
76.05

735
791
820

May 6
76.05
75.9

1,490
1,330
1,250

May 7
75.75
75.7

1,180
1,130
1,160

May 8
75.55
75.55

1,180
1,180
1,240

May 9
75.45
75.35

1,270
1,200
1,150

May 10
75.15
75.1

1,090
1,070
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 NWj sec. 9, T. 2, R. 2 W., 4th meridian, in Alberta, on 
right bank at "Q" Ranch, 3| miles north of ranch house, 7| 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 8a.m. Apr. 14 (gage height, 13.12ft). 
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

1
2
3
4
5
6
7
8
9

10

March April

20
70

100
150
270
600

1,150
780
600
462

May

3.1
2.6
2.0
3.4

66
32.7
9.8
9.0
6.5
3.6

Day

11
12
13
14
15
16
17
18
19
20

March April

839
1,150
1,350
1,470

960
723
313
202
144
105

May

2.4
1.7
1.4
6.8

115
41.5
11.9
5.5
3.2
2.1

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0

April

71
32.2
20.9
15.5
12.2
10.2
8.4
7.2
7.4
4.2

2.64

May

1.4
1.0

.8

.6

.4

.3

.2

.2

.2

.2

.2

0.08

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

Hour

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
3

12

4
8
N

Gage 
height Discharge

April 10
8.11
8.25
8.44
8.77
9.58

10.33

375
392
415
460
585
720

April 11
10.64
10.60
10.63
11.05
11.39
11.63

781
773
779
868
957

1,030
April 12

11.83
12.03
12.18
12.06
11.88
11.84

1,100
1,180
1,250
1,190
1,120
1,110

April 13
12.13
12.85
12.73
12.33
12.15
12.05

1,220
1,620
1,550
1,320
1,240
1.190

April 14
12.50
13.12
12.77

1,410
1,800
1,570

Hour

4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

Gage
height
12.62
12.49
11.99

Discharge

1,480
1,400
1,170

April 15
11.46
11.33
11.16
11.20
11.51
11.30

978
939
895
905
993
930

April 16
10.69
10.07
9.52

10.20
10.71
10.17

791
671
574
695
795
689

April 17
8.55
7.00
6.27
6.02
6.90
7.43

430
271
217
199
263
307

April 18
6.78
6.06
5.59
5.30
5.57
6.11

253
202
173
156
172
206

Hour

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

12

4
5
6
8

10
N
4
8

Gage
height Discharge

April 19
5.85
5.32
4.90
4.57
4.45
4.79

189
157
132
114
108
125

April 20
5.09
4.79
4.37
4.06
3.76
3.76

143
125
104

88
73
73

April 21
4.11
3.98
3.81
3.59
3.32
3.06

90
84
76
64
52
41.4

May 4
1.76 3.3

May 5
1.72
1.72
2.90
4.49
4.65
4.51
3.96
3.69

2.8
2.8

35.0
110
118
110

83
70

Hour

12

4
8
N
4
8

12

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

Gage
height

3.55
Ma

3.25
2.99
2.77
2.59
2.43
2.31

Discharge

62
y 6

49.0
38.6
29.8
22.7
17.9
14.3

May 13
1.58 1.6

May 14
1.61
1.64
1.70
1.87
2.20
2.90

1.8
2.1
2.6
4.8

11.0
35.0

May 15
4.41
5.88
5.13
4.28
4.11
3.86

106
191
146

99
90
78

May 16
3.50
3.18
2.98
2.79
2.64
2.51

60
46.2
38.2
30.6
24.6
20.3
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Sage Creek at international boundary 

(International gaging station)

Location. Lat 49°00'10". long 110°11'30", in SEj sec. 3, T. 1, R. 2W., 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 6^ miles north of Simpson, Mont. 

Gage-height record. Water-stage recorder graph for period beginning Apr. 17. Flow began on
Apr. 16.

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

1
2
3
4
5
6
7
8
9

10

March April

0
0
0
0
0
0
0
0
0
0

May
6
5
4.1
4.6
3.8

17.2
20.6
11.5
4.4
5.1

Day

11
12
13
14
15
16
17
18
19
20

March April
0
0
0
0
0
8

16
20
15
12

May
3.6
2.9
2.3
1.4
2.4

25.5
23.0
13.5
5.6
4.3

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0

April
16
15
14
12

7
4
1
1
3
6

5.0

May
2.0
1.1
1.6
1.2
1.0

.8

.6

.4

.2

.2

.2

5.68
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Big Sandy Creek near Assinniboine, Mont.

Location. Lat 48°32', long 109°50', inSW^W^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, 14.70ft, from 
floodmarks) .

1946 to February 1952: Discharge recorded, 2, 080 cfs Mar. 21, 1947 (gage height, 9.68ft).
Remarks. Diversions for irrigation above station.

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
3
2
1
0
0
0
0
0
0
0

April
3,770
4,360
5,100
5,100
4,690
3,460
2,540
1,840
1,430

868

May
53
49
49
53
48
38
40
44
39
36

Day
11
12
13
14
15
16
17
18
19
20

March
0
0
0
0
0
0
0
0
0
0

April
591
461
368
291
228
183
166
148
100
134

May
34
33
31
27
22
16
14
21
22
21

Day
21
22
23
24
25
26
27
28
29
30
31

March
0
0
0
0
0
5

20
50

124
515

1,510

71.9
4,420
0.04

April
97
95
87
78
70
64
58
54
55
55

1,218
72,480

0.68

May
20
19
18
18
18
16
15
14
13
13
12

27.9
1,720
0.02

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

Hour

6
N
6

12

6
N
6

12

6
N
2
6

12

Gage 
height Discharge

March 29
3.48
3.54
3.64
4.00

104
114
132
197

March 30
4.78
5.33
5.85
7.55

344
461
588

1,140
March 31

6.86
6.18
6.10

10.60
11.81

896
684
660

2,580
3,290

Hour

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 1
12.46
12.70
12.71
12.76

3,710
3,880
3,890
3,920

April 2
12.92
13.35
13.78
13.66

4,040
4,380
4,740
4,630

April 3
13.70
14.22
14.70
14.48

4,670
5,140
5,570
5,370

Hour

6
N
6

12

6
N
6

12

6
N
6

12

Gage
height Discharge

April 4
14.00
13.91
14.48
14.20

4,940
4,860
5,370
5,120

April 5
13.64
13.85
13.78
12.98

4,620
4,800
4,740
4,080

April 6
12.23
11.98
11.84
11.37

3,560
3,400
3,310
3,020

Hour

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 7
10.91
10.49
10.19
9.70

2,750
2,520
2,350
2,090

April 8
9.26
9.08
9.18
8.93

1,870
1,780
1,830
1,710

April 9
8.60
8.31
7.97
7.52

1,560
1,430
1,300
1,130
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Milk River at Havre, Mont.

Location. Lat 48°33', long 109°40', in SW? 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

Hour

5:30p

5:50a
6:55p

12:05
6:40

10:50
1:30

Gage 
height

Mar. 30
-1.70

Mar. 31
.50

1.50
Apr. 1

2.80
3.80
4.30
4.50

Hour

7
2:30

7:30
7

6:55
2:10
7

Gage 
height

Apr. 2
4.80
4.60

Apr. 3
4.90
4.80

Apr. 4
4.80
4.60
4.60

Hour

6:45
1:30
6:45

7:15
1:05
6:30

7:40

Gage 
height

Apr. 5
4.45
4.33
4.30

Apr. 6
4.05
3.90
3.80

Apr. 7
3.55

Hour

12:05
6:35

7:10
12:45
6:30

7:10
11:35
6:55

Gage 
height

3.45
3.35

Apr. 8
2.95
2.72
2.55

Apr. 9
2.16
2.00
1.68

Hour

8
12:45
7:15

7:15
6:35

7:55
5:50

Gage 
height

Apr. 10
1.05

.68

.10
Apr. 11

-.40
-1.00

Apr. 12
-1.70
-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, 1952: 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

Hour

10:30 
12:20

5:30 
7:30 

10:30 
l:zo

Gage 
height

Apr. 2 
0.00 

.10 
Apr. 3 

.40 

.50 

.60

.70

Hour

5:35 
10

6a 
lip

6 
10:20

Gage 
height

0.70 
.70 

Apr. 4 
.90 
.90 

Apr. 5 
.85 
.80

Hour

1 
6

6 
12:05 
4:30 
8:.50 

11:45

Gage 
height

0.80 
.80 

Apr. 6 
.75 
.70 
.75 
.70 
.70

Hour

6:30 
11:45 
6:40

6:30a 

6:30a

Gage 
height

Apr. 8 
0.45 

.40 

.35 
Apr. 9 

.30 
Apr. 10 

.00

Hour

9:30p

6:30a 
lOp

6:30 
4

Gage 
height

-0.10 
Apr. 11 

-.30 
-.40 

Apr. 12 
-.60 
-.95
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Lodge Creek near Alberta boundary, Saskatchewan

Location. Lat 49°13', long 109°59', inNWjsec. 16, T. 3, R. SOW., 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, 16.00ft). 
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

1
2
3
4
5
6
7
8
9

10

March April
37

149
203
308
541

1,210
3,300
1,550
1,310

933

May

57
42.4
36.1
43.1

200
129

82
57
39.6
31.0

Day

11
12
13
14
15
16
17
18
19
20

March April

1,160
2,040
3,030
3,800
3,690
3,870
3,500
2,900
1,980
1,290

May

26.8
23.8
21.5

110
287
102
49.4
32.8
26.2
22.0

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0

April

922
523
344
250
187
151
125
110
78
65

1,280
76,280

4.18

May
19.5
16.0
14.0
11.6
10.4
9.6
7.7
6.5
5.9
5.0
4.8

49.3
3,030
0.16

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

Hour

2P
4
8

12

1
4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

2
4
8

10
N
4

Gage 
height Discharge

April 1
5.06
5.12
4.85
4.71

April 2
6.19
5.93
5.73
5.70
6.25
6.42
6.22

April 3
6.30
6.16
6.08
6.31
6.64
6.77

April 4
6 -.86
6.76
6.78
7.00
7.44
7.56

April 5
7.33
7.12
7.38
7.97
8.94
9.52 976

April 6
9.67
9.62
9.29
9.24
9.32

10.23

1,020
1,010

918
908
924

1,190

Hour

8
12

4
8
N
4
8

12

4
8
N
4
6
8

12

4
8
N
4
a

12

4
8
N
2
4
8

12

4
8
N
2
4
8

12

Gage 
height
11.48
12.24

Discharge

1,700
2,080

April 7
12.74
12.74
12.78
12.67
12.51
12.36

2,370
2,370
2,400
2,330
2,240
2,150

April 8
11.94
11.36
10.87
10.42
10.37
10.51
10.75

1,930
1,640
1,440
1,260
1,240
1,290
1,390

April 9
10.92
10.71
10.22
9.75
9.60
9.61

1,460
1,370
1,190
1,040
1,000
1,000

April 10
9.68
9.45
8.93
8.69
8.70
9.44
9.88

1,020
955
846
798
800
952

1,080
April 11

9.94
9.59
9.39
9.47
9.87

10.82
11.64

1,100
1,000

938
961

1,080
1-^420
1,780

Hour

4
8
N
4
8

12

1
4
8
N
4
8

10
12

2
4
8
N
4
8

12

4
8
N
4
7
8

12

4
6
8

10
N
4
8

12

Gage 
height Discharge

April 12
11.96
11.69
11.59
11.93
12.74
13.92

1,940
1,800
1,760
1,920
2,370
3,140

April 13"
13.97
13.78
13.41
13.28
13.32
14.24
14.61
14.70

3,180
3,050
2,790
2/700
2,720
3,370
3,660
3,730

April 14
14.66
14.74
14.75
15.08
14.78
14.65
14.77

3,700
3,760
3,770
4,030
3,790
3,690
3,790

April 15
14.67
14.50
14.61
14.61
14.82
14.81
14.58

3,710
3,570
3,660
3,660
3,830
3,820
3,630

April 16
14.54
14.69
15.22
16.00
15.73
15.09
14.31
13.47

3,600
3,720
4,150
4,840
4,600
4,040
3,420
2,830

Hour

2
4
8

10
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

6
N
6

12

Gage 
height Discharge

April 17
13.46
13.67
14.32
14.53
14.57
14.68
15.00
14.72

2,820
2,970
3,430
3,590
3,630
3,710
3,970
3,750

April 18
14.30
13.86
13.47
13.14
12.85
12.58

3,410
3,100
2,830
2,610
2,440
2,280

April 19
12.41
12.39
12.13
11.79
11.55
11.19

2,180
2,160
2,020
1,860
1,740
1,570

April 20
10.89
10.58
10.39
10.30
10.16
9.96

1,450
1,320
1,250
1,210
1,170
1,110

April 21
9.71
9.48
9.32
9.17
8.76
8.22

1,030
964
924
894
812
704

April 22
7.59
7.12
6.75
6.53

584
504
446
412
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Middle Creek near Alberta boundary, Alberta

Location. Lat 49°10'. long 110°03', 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, 6.61ft).

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

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

12
9
7
7

11
32
82
54
52
62

May

13.0
8.9
8.5

26.4
104
29.9
22.2
16.2
7.7
4.9

Day

11
12
13
14
15
16
17
18
19
20

March
0
0
0
0
0
0
0
0
0
0

April

90
290
622

1,360
2,560
1,360

958
754
555
409

May

3.5
3.0
2.4
3.1
2.8

15.2
8.8
4.5
3.2
2.6

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0
0
0
0
0
0

22
26
20

135
0.02

April
164

85
78
53
43
39
42.5
49
33.5
26.6

19,640
3.17

May
2.2
1.8
1.7
1.7
1.5
1.5
1.4
1.4
1.4
1.4
1.4

611
0.10

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

Hour

4p
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4

Gage 
height Discharge

April 6
4.75
5.17
5.57

April 7
5.57
5.37
5.33
5.38
5.38
5.20

April 8
4.75
4.63
4.90
5.40
5.11
5.04

April 9
4.75
4.61
4.65
4.75
5.13
5.22

April 10
4.87

Hour

8
N
4
8

12

4
8
N
4
8

12

4
8
N
3

12

2
4
8
N
4
8

12

Gage 
height

4.68
4.80
4.89
5.09
5.00

Discharge

April 11
4.76
4.74
4.82
5.33
5.63
5.72

April 12
5.87
5.85
5.73
6.03

April 13
8.13 1,220

April 14
8.65
8.56
8.10
8,22
8.16
8.17
8.97

1,620
1,530
1,200
1,270
1,240
1,240
1,950

Hour

3
4
8
N
4
8

12

4
8
N
4
8

12

2
4
8
N
4
8

12

4
8

Gage
height Discharge

April 15
10.22
9.50
8.37
8.12
8.48

10.27
9.62

4,810
2,730
1,380
1,210
1,460
4,980
2,980

April 16
8.82
8.10
7.88
7.76
7.72
8.18

1,780
1,200
1,070
1,000

981
1,250

April 17
8.37
8.32
8.00
7.60
7.12
6.88
6.94

1,380
1,340
1,140

919
716
637
656

April 18
7.32
7.64

792
939

Hour

N
4
8

12

2
4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

height Dischar£e

7.52 881
7.17 734
6.75 599
6.37 503

April 19
6.28 483
6.35 498
6.92 649
7.08 702
6.72 591
6.16 457
5.78 383

April 20
5.65 360
6.04 432
6.46 524
6.16 457
5.59 350
5.11 274

April 21
4.72 218
4.40 177
4.18 151
4.00 131
3.87 117
3.75 105
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Lodge Creek below McRae Coulee at international boundary 

(International gaging station)

Location. Lat 49°00', long 109°43', in SW^ sec. 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. 29 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, 12.50ft); gage 
height, 12.73 ft 5 a.m. Apr. 7 (backwater from ice) . 

October 1951 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 cvibic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

35
40
55

165
400

2,300
4,200
2,700
2,050
1,850

May

143
125
106
105
102
245
136
106

83
62

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April

2,340
3,210
4,510
4,930
4,870
4,490
4,290
3,950
2,680
2,050

May
47.9
41.6
34.0
32.4

332
253
125

78
54
42,5

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
0
0
0
0
1
2
3
4
5

10
20

1.45
89

0.002

April
1,790
1,310

676
484
388
319
294
236
204
165

1,899
113,000

2.48

May
34.8
30.0
25.8
22.4
19.4
17.0
15.0
13.5
13.0
12.0
11.6

79.6
4,900
0.11

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

Hour

N
12

N
12

N
12

N
12

N
12

6
N
3
6

12

6
N
6

12

6
N
6

12

12

Gage 
height Discharge

March 29
1.26
1.47

March 30
1.62
1.81

March 31
2.03
2.30

April 1
2.46
2.53

Apr
2.56
2.76

11 2

April 3
2.73
2.69
2.70
3.07
3.55

April 4
3.82
3.97
4.28
4.62

April 5
4.81
4.93
5.50
7.60

April 6
11.97

Hour

5
6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
9
N
6

10
12

Gage 
height Discharge

April 7
12.73
12.60
11.79
11.60
10.96

April 8
10.27
9.70
9.86
9.32

April 9
8.51
8.47
8.91
8.76 2,130

April 10
8.08
7.92
8.13
8.82

1,760
1,680
1,790
2,190

April. 11
9.27
9.04
8.86
9.35

2,470
2,310
2,200
2,530

April 12
10.39
10.54
10.53
10.13

9.87
10.01

3,330
3,490
3,480
3,200
3,040
3,190

Hour

6
N
5
6

12

6
N
3
6
9

12

6
10

N
3
6

12

6
N
6

12

4
6
N
4
6

12

6
11

Gage 
height Discharge

April 13
10.99
11.70
12.50
12.40
10.97

4,070
4,760
5,570
5,460
4,050

April 14
11.46
12.09
12.30
12.33
12.24
12.10

4,520
5,150
5,360
5,390
5,300
5,160

April 15
11.90
11.79
11.80
11.83
11.76
11.43

4,960
4,850
4,860
4,890
4,820
4,490

April 16
11.27
11.40
11.36
11.94

4,330
4,460
4,420
5,000

April 17
12.28
12.18
10.79
10.36
10.41
10.86

5,340
5,240
3,890
3,510
3,550
3,950

April 18
11.12
11.32

4,190
4,380

Hour

N
6

12

6
N
6

12

6
N
6

12

6
8
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
11.28
10.58

9.88

Discharge

4,340
3,700
3,120

' April 19
9.49
9.21
9.04
8.83

2,820
2,630
2,510
2,360

April 20
8.54
8.36
8.06
7.91

2,170
2,070
1,890
1,810

April 21
8.06
8.10
8.02
7.70
7.42

1,890
1,920
1,870
1,700
1,560

April 22
7.35
7.09
6.48
5.91

1,530
1,400
1,110

872
April 23

5.55
5.29
5.10
4.93

740
655
598
554

April 24
4.75
4.62
4.50
4.40

510
481
454
432
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Battle Creek at Battle Creek Ranger Station, Saskatchewan

Location. Lat 49°36', long 109°55', in SEi sec. 31, T. 7, R. 29 W., 3d meridian, about 5
miles downstream 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

1
2
3
4
5
6
7
8
9

10

March

6

April
11
12
13
14
70

130
120

64
42
40

May

62
59
74

104
80
72
63
52
47.6
43.4

Day

11
12
13
14
15
16
17
18
19
20

March

6

April
42
49
65

119
220
455
754

1,070
1,030

572

May
40.5
40.5
37.8
41.0
42.2
36.8
34.6
32.0
30.9
32.5

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1  
7
7
7
7
8
9

10
6.42

395
0.09

April
168
118
103

88
88
87
94
86
80
68

196
11,650

2.80

May
29.9
28.8
27.2
25.1
24.1
22.6
21.5
20.5
20.0
25.1
21.5

41.7
2,560
0.61

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

Hour

8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8

Gage 
height Discharge

April 5
2.73
3.77
3.94
3.95
3.83

April 6
3.77
3.88
4.14
4.83
4.68
4.59

April 7
4.54
4.33
4.04
3.84
3.71
3.60

April 8
3.49
3.51

Hour

N
4
8

12

N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

Gage 
height

3.66
3.36
3.13
2.95

Discharge

April 13
3.21
3.85
3.97
3.88

April 14
3,82
3.77
3.61
4.94
5.07
4.87

April 15
4.56
4.48
4.70
5.95
7.10
5.88

Hour

4
8
N
4
8

12

2
4
8
N
2
4
8

12

4
5
8
N
4
8

12

Gage 
height Discharge

April 16
5.40
5.07
4.85
4.97
5.92
6.20 762

April 17
6.45
6.25
6.10
5.65
5.35
5.49
6.60
7.34

834
776
734
616
542
576
878

1,120
April 18"

8.17
8.21
7.72
6.50
5.82
6.80
8.05

1,440
1,460
1,260

848
659
939

1,390

Hour

2:30
4
8
N
3
4
8

12

2:30
4
8
N
4
8

12

4
8
N
4
8

12

Gage 
height Discharge

April 19
8.49
8.43
7.45
5.90
5.42
5.48
6.60
7.49

1,590
1,560
1,160

680
559
573
878

1,170
April 20

7.68
7.54
5.75
4.43
3.91
3.96
3.77

Apr
3.56
3.38
3.18
3.05
2.98
2.95

1,240
1,190

641
348
258
266
236

il 21
205
182
158
144
136
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°41', inNEjSec. 34, T. 5, R. 28 W., 3d meridian, on right bank 
lj 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, two 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.

Maxima. 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, 9.29ft).

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

1
2
3
4
5
6
7
8
9

10

March April

17
16

126
237
352
634

1,050
933
636
500

May
121
115
110
150
188
158
151
133
118
108

Day

11
12
13
14
15
16
17
18
19
20

March April

840
1,180
1,660
2,790
2,210
1,560

852
752
899
980

May
102

97
93
94

111
103

93
86
83
82

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

} 6

10
11
12
13
15
16
17
18
17

8.42
518

0.04

April

706
289
235
217
199
188
178
163
150
138

690
41,030

3.21

May

79
73
70
67
63
60
57
54
52
50
52

95.9
5,900
0.46

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

Hour

4
8
N
4
8

12

4
8
N
4
8

12

4
8

 N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

Gage 
height Discharge

April 5
5.66
5.71
5.93
6.96
7.07
6.96

April 6
7.04
7.36
7.70
8.44
9.58
9.54

April 7
9.40
9.37
9.83

10.20
10.13
10.00

April 8
9.84
9.62
9.23
9.09
9.17
9.13

April 9
8.73
8.10
7.75
7.67
7.63

Hour

12

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8

Gage 
height
7.65

Discharge

April 11
8.60

April 12
8.73
8.88
9.07
9.48
9.87
9.99

April 13
9.64
9.51
9.68
9.91
9.98
9.94 2,830

April 14
9.88
9.93

10.00
10.00
9.91
9.73

2,640
2,800
3,020
3,020
2,730
2,230

April 15
9.60
9.51
9.69
9.86
9.88
9.72

1,930
1,760
2,130
2,580
2,640
2,200

April 16
9.47
9.45

1,700
1,660

Hour

N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
6
8

12

4
8
N
2
4
8

12

Gage 
height

9.44
9.28
9.04
8.76

Discharge

1,650
1,450
1,260
1,100

April 17.
8.48
8.26
8.01
7.72
7.55
7.51

982
908
833
759
721
717

April 18
7.57
7.65
7.74
7.78
7.77
7.72

729
745
763
771
769
759

April 19
7.72
7.90
8.28
8.62
8.65
8.60
8.34

759
800
914

1,040
1,050
1,030

932
April 20

8.12
8.35
8.76
8.85
8.82
8.44
7.92

866
935

1,100
1,140
1,130

966
806

Hour

4
8
N
4
8

12

4
8
N
4
8

12

N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

bright Dis<*arge

April 21
7.65 745
7.73 761
7.91 B03
7.69 753
6.56 556
5.75 430

April 22
5.03 331
4.71 291
4.53 272
4.40 259
4.29 248
4.22 241

May 3
2.80
2.83
2.83
2.93 119

May 4
3.10 134
3 . 28 150
3.34 156
3.35 156
3.39 160
3.54 174

May 5
3.75 194
3.83 202
3.77 196
3.68 187
3.59 178
3.51 171
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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. 38 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

1
2
3
4
5
6
7
8
9

10

March April

0
0
0

100
240
230
190

3
50

230

May

5.7
6.3
7.3
7.3
7.9
8.6
8.9

21.4
49.0
49.5

Day

11
12
13
14
15
16
17
18
19
20

March April
24,0
250
293
326
201

24
8.6
7.0
6.2
6.1

May
50
50
50
49.5
49.0
48.6
47.7
46.8
45.9
45.9

Day

21
22
23
24
25
26
27
28"29

30
31

Runoff, in acre-feet ............................................
Runoff, in inches ...............................................

March

0

April
5.4
5.1
5.2
5.1
5.2
5.2
5.4
5.3
4.9
5.1

May

45.4
44.6
44.2
44.2
43.8
43.0
41.4
38.6
34.2
34.6
33.5

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

1
2
3
4
R
6
7
8
9

10

March April
0
0
0
0
0
0
0
0
0
0

May

0
0
0

.2

.1

.1

.1
0
0
0

Day

11
12
13
14
15
16
17
18
19
20

March April
0
0
0
0
0

50
50
50
50
50

May
0
0
0
0
0
0
0
0
0
0

Day
21
22
23
24
25
26
27
28
29
30
31

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

March

0
0

April
50
33.5
27.8
22.2
16.6
11.0
5.4
9.1
2.0
0

14.3

May

0
0
0
0
0
0
0
0
0
0
0

0.02
1.0
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Battle Creek at international boundary 

(International gaging station)

Location. Lat 49°00'10". long 109°25'20", inSE^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, 10.56ft).
1917 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. Ill). 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

1
2
3
4
5
6
7
8
910 '

March
0
0
0
0
0
0
0
0
0
0

April
30
40
50
60
75

300
500
550

1,200
2,070

May
368
340
271
197
186
197
244
222
200
200

Day
11
12
13
14
15
16
17
18
19
20

March
0
0
0
0
0
0
0
0
0
0

April
3,030
3,100
2,930
3,930
5,590
4,310
3,170
2,780
2,130
1,720

May

165
146
134
128
121
121
128
130
119
108

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
0
0
0
0
0
0
0
0
5

10
25

1.3
79

0.002

April

1,460
1,440
1,350

926
665
565
500
460
428
393

1,525
90,750

2.34

May

100
95
95
91
84
76
73
69
68
69
64

149
9,140
0.24

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

Hour

12

6
N
6
9

11
12

6
8
N
6
8

12

6
N
6

12

Gage 
height Discharge

April 4
2.16

April 5
2.22
2.36
2.83
4.44
4.50
4.40

April 6
3.90
3.84
4.18
5.76
6.46
6.00

April 7
6.00
5.88
5.71
5.32

Hour

6p
12

6
N
6

12

6
N
6
9

12

6
N
3
6

10
12

Gage 
height Discharge

April 9
6.55
6.80 1,850

April 10
6.78
6.88
7.21
8.01

1,840
1,910
2,180
2,860

April 11
7.80
7.96
8.50
8.82
8.75

2,670
2,810
3,320
3,640
3,570

April 12
8.40
8.05
7.97
8.12
8.34
8.20

3,220
2,900
2,820
2,960
3,160
3,030

Hour

6
N
3
6
9

12

6
N
6

12

6
7
N
6

12

6
N

Gage 
height Discharge

April 13
7.92
7.82
7.85
8.21
8.53
8.52

2,780
2,690
2,720
3,040
3,350
3,340

April 14"
8.62
8.80
9.42

10.22

3,440
3,620
4,320
5,350

April 15
10.55
10.56
10.53
10.37
10.02

5,810
5,820
5,780
5,560
5,070

April 16
9.73
9.41

4,700
4,310

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
9.09
8.71

Discharge

3,930
3,530

April 17
8.48
8.28
8.18
8.16

3,300
3,100
3,010
2,990

April 18
8.13
7.98
7.75
7.54

2,970
2,830
2,620
2,440

April 19
7.30
7.11
6.98
6.88

2,250
2,100
1,990
1,910

April 20
6.75
6.62
6.47
6.36

1,820
1,720
1,620
1,540
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Woodpile Coulee near international boundary 

(International gaging station)

Location. Lat 48°59'00". long 109°31'50", in NW£ sec. 8, T. 37 N., R. 17 E., on right bank 
600 ft downstream from Antelope Coulee, lj 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, 8.6ft, 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

1
2
3
4
5
6
7
8
9

10

March April

0
0

20
100
200
700

1,580
544
219
177

May

0.8
.6
.5
.8
.6
.5
.4
.2
.1
.1

Day
11
12
13
14
15
16
17
18
19
20

March April

378
405
248
152
51
38
31.5
23.5
18.6
14.0

May
0.1

.1

.1

.2

.2

.2

.1

.1

.1

.1

Day
21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0

April
11.0
9.2
6.3
4.1
3.0
2.4
1.6
1.4
1.1

.8

165
9,800
2.63

May
0.1

.1

.1

.1

.1

.1

.1

.1

.1
0
0

0-.22
13

0.004

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

Hour

3
6
N
3
6

12

3
6
N
6 '

12

3
6
N

hetlht Discharge

April 7
8.50 2,960
8.20 2,570
6.80 967
6.50 782
6.60 838
6.90 1,040

April 8
7.00 1,120
6.60 838
5.10 295
5.00 276
5.20 315

April 9
5.30 337
5.10 295
4.40 173

Hour

6
12

3
6
N
6

12

3
6
N
2
6

12

4

hSht D^charge

4.20 148
4.40 173

April 10
4.40 173
4.30 160
3.70 97
4.06 133
5.74 458

April 11
5 . 96 535
5.77 467
4.70 221
4.66 214
5.08 291
6.05 570

April 12
6.32 691

Hour

6
N
6
7

12

4
6
N
6
8

12

4
6
N
6

height Discharge

6.22 644
5.23 322
4.58 201
4.56 198
5.02 280

April 13
5.48 382
5.39 359
4.72 225
4.32 163
4.26 155
4.41 174

April 14
4.73 226
4.64 211
4.16 144
3.86 112

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
3.48

Discharge

78
April 15

3.19
3.04
3.03
2.91

56.0
45.8
45.1
37.6

April 16
2.79
3.01
2.96
2.90

30.5
43.7
40.6
37.0

April 17
2.85
2.80
2.76
2.72

34.0
31.0
29.0
27.0
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East Fork Battle Creek near international boundary 

(International gaging station)

Location. Lat 48°58'. long 109°08'. inNWjsec. 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 1952: 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, 9.0ft, 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, 19b2

Day

I
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April
30
40
80

270
804

1,380
1,080

600
150
160

May

0.6
.6
.6

1.0
.9
.6
.8
.6

3.0
3.8

Day

11
12
13
14
15
16
17
18
19
20

March
0
0
0
0
0
0
0
0
0
0

April

328
383
258
302
132

58
19.2
14.7
9.0
8.5

May
2.0
1.6
1.0

.9

.9

.7

.4

.3

.3

.8

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
0
0
0
0
0
0
0
0
0
2
5

0.2
14

0.002

April

5.2
3.0
2.0
1.6
1.5
1.2

.9

.9

.8

.8

204
12,150

2.32

May

0.9
.6
.5
.3
.3
.2
.1
.1
.1
.1
.1

0.80
49

0.009

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

Hour

6p
12

6
N
6

12

6
N
$

12

6
N
4t
6

10
12

6
8
N
3
6
9

12

6
10

N

Gage 
height Discharge

March 29
2.44
2.71

March 30
2.75
2.75
3.16
3.06

March 31
3.08
3.14
3.02
2.82

April 1
2.87
3.50
4.50
4.53
4.25
4.66

April 2
4.25
4.17
4.34
4.43
4.33
4.50
4.43.

April 3
4.23
4.19
3.93

Hour

4
6
9

12

6
N
3
6

12

6
9
N
6
9

12

6
N
6

12

1
6
N
6

12

2
6

betel* Discharge

4.53
4.60
4.73
5.10

April 4
5.18
5.14
5.50
6.24
6.74 620

April 5
6 . 22 490
6.00 435
6.14 470
8.12 1,060
9.26 1,550
9.37 1,600

April 6
8.39 1,170
7.69 912
9.27 1,560

10.42 2,170
April 7

10.47 2,200
9.37 1,600
7.40 810
6.55 572
5.73 381

April 10
5.01 256
4.18 151

Hour

N
6

12

4
6
N
2
6

12

4
6
N
6
9

12

4
6
N
6
8

10
12

3
6
N
6

10
12

Sht Discharge

3.01 51
3.86 119
5.60 355

April 11"
6 . 20 485
6.03 442
4.50 187
4.31 165
4.74 218
6.40 535

April 12
7.00 690
6.74 620
5.50 337
4.30 164
4.08 141
5.05 262

April 13
6.34 520
6.04 445
4.64 204
3.69 103
3.63 98
3.83 116
5.14 276

April 14
6.68 605
6.36 525
4.90 240
4.02 135
3.79 112
4.62 202

Hour

2
6
N
6

12

4
6
N
6

12

6
9
N
6

12

6
9
N
6

12

N
6

12

9
N

12

Gage 
height Discharge

April 15
5.05
4.66
3.74
3.17
2.90

262
207
108

62
44

April 16
3.58
3.52
3.13
2.82
2.60

93
89
59
39.2
27

April 17
2.46
2.41
2.49
2.40
2.30

20
17.5
21.5
17
13

April 18
2.23
2.48
2.42
2.34
2.25

10.6
21
18
14.6
11.2

April 19
2.13
2.20
2.15

7.4
9.5
8.0

April 20
2.12
2.26
2.10

7.1
11.6
6.5
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Lyons Coulee at international boundary 

(International gaging station)

Location.  Lat 49°00', 
half a mile north o

', long 109°14', inNW^sec. 1, T. 1, R. 25 W., 3d meridian, on right bank 
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, 7.76ft, 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 >er second, 1952

Day

1
2
3
4
5
6
7
R
9

10

March April
0
0

12
97

168
365
796
442
381
416

May
0.6

.4

.3

.4

.4

.4

.3

.2

.2

.2

Day

11
12
13
14
15
1fi
17
18
19
20

March April
696
742
668
536
203
138

81
42
26.5
19

May
0.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0

April
12.0
9.3
7.1
6.3
5.4
3.5
3.1
1.8
1.0

.8

196
11,660

4.65

May
0
0
0
0
0
0
0
0
0
0
0

0.14
8.7

0.003

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

Hour

6
N
6

12

6
9
N
6

12

6
9
N
6

12

6
N

height Di^harge

April 3
1.90 0
1.90 0
3.40 12
3.70 76

April 4
3.10 67
3.04 62
3.30 86
3.80 141
3.70 129

April 5
3.60 117
3.58 115
3.80 141
4.45 240
4.40 232
April 6

4.10 183
4.35 224

Hour

6
12

3
6
N
6

12

6
N
6

12

6
N
6

12

6

hefght Discharge

5.80 521
7.00 832

April 7
7.40 940
7.38 935
6.45 684
6.60 724
6.85 792
April 8

5.15 372
5.08 358
5.42 432
5.38 423

April 9
5.04 349
5.00 341
5.30 405
5.43 434

April 10
4.70 284

Hour

9
N
6

12

6
N
6

12

6
9
N
6

12

6
N
6

12

°ag£. Discharge height °
4.50 249
4.60 266
5.75 509
6.88 800
April 11

6.10 595
5.78 516
6.95 818
7.28 908
April 12

6.60 724
6.30 645
6.40 671
6.75 764
6.75 764
April 13

6.25 632
6.20 620
6.40 671
6.65 738

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

heflh't Discharge

April 14
6.65 738
6.10 595
4.85 312
4.55 258
April 15

4.35 224
4.25 207
4.05 176
3.90 154
April 16

3.88 151
3.78 139
3.70 129
3.58 115
April 17

3.38 94
3.23 79
3.10 67
2.96 55



MILK RIVER BASIN 117

Milk River at Zurich, Mont.

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, 1952

Hour

4p
8

6:45
10:20
4:10
7:15

11:35

6:45
12:45
3:45
8:15

Gage 
height

Apr. 3
0.00

.40
Apr. 4

1.00
1.20
1.40
1.50
1.60

Apr. 5
1.70
1.70
1.70
1.80

Hour

1:05
7:25

11:20
5:10
8

7:45
5:25

7:45
6:10

7:20

Gage 
height

Apr. 6
1.90
1.75
1.75
1.85
1.85

Apr. 7
1.95
1.95

Apr. 8
2.00
1,90

Apr, 9
1.55

Hour
6:55

11:55

7:35
4:05

7; 30
4:10

7:30
5:30

7:20
4:20

Gage
height

1.30
1.30

Apr. 10
1.10
1.00

Apr. 11
.90
.80

Apr. 12
.80
.80

Apr. 13
1.00

.90

Hour

7:30
3:20

7:30
10
6:05

10:25

6:50
10:50
3:15

12:10

Gage
height

Apr. 14
0.85

.80
Apr. 15

.90

.90
1.00
1.00

Apr. 16
1.10
1.10
1.15

Apr. 17
1.20

Hour
7:25

11:15
4:15

10:40

7:10
9:20
4
8:10

7:10
9:45
3

7:25a

Gage 
height

1.15
1.10
1.05

.90
Apr. 18

.80

.75

.70

.60
Apr. 19

.50

.45

.45
Apr. 20

.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

Hour

9:20a
12:40

9:20
9:30
3:10
5:30

9:30
1:30
5:30

7:40
1:05

Gage 
height

Apr. 3
20.54
20.52

Apr. 4
20.54
20.56
20.41
20.49

Apr. 5
20.56
20.58
20.63

Apr. 6
20.95
21.13

Hour
5:35

7:30
3:30
5:30

6:30
1
7

6:30
3:15
7

6:30

Gage 
height

21.28
Apr. 7

21.39
21.45
21.46

Apr. 8
21.50
21.48
21.52

Apr. 9
21.60
21.55
21.51

Apr. 10
21.33

Hour
N
7

7:40
6

6:30
7:45

10:30
6:30

6:30a
10:25a
10:30a

Gage
height

21.20
21.13

Apr. 11
21.00
20.91

Apr. 12
20.61
20.81
20.81
20.75

Apr. 13
20.69
20.72
20.72

Hour

12:05p

8:37a

8:10a

8:25a

8:25
1:20

8:20
1

Gage 
height

Apr. 14
20.77

Apr. 15
20.81

Apr. 16
20.73

Apr. 17
20.83

Apr. 18
20.91
20.88

Apr. 19
20.79
20.75

Hour

8:20a
ll:30a

8:30a

10:40
1:30

8:40
12:30

8:25
12:25

8:40a

Gage 
height

Apr . 20
20.65
20.61

Apr. 21
20.56

Apr. 22
20.30
20.25

Apr. 23
19.95
19.89

Apr. 24
19.63
19.56

Apr. 25
19.02
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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, 6| 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 >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March April

2,500
2,000
1,600
1,300
1,000

800
700
600
500
400

May

36
37
39
44
39
38
37
33
32
30

Day

11
12
13
14
15
16
17
18
19
20

March April

360
320
280
240
200
170
140
110

75
60

May

29
27
26
27
26
25
24
23
23
20

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1  
5

50
500

1,500
3,000
3,500
3,000

374

0.60

April

53
51
48
44
54
52
46
44
41
38

461
27,420

0.71

May

22
23
22
21
22
24
23
20
21
20
19

27.5
1,690
0.04

Milk River above Dodson Dam, near Dodson, Mont.

Location. Lat 48°25', long 108°19', in SEj 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 level 
(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 Engineers.

Gage height, in feet, at indicated time, 1952

Hour

5:45p
9

12

3
7

12:30
7
9

3
6
9

10:40
11

1
4
4:07
7
9

10

2
6
8:20

Gage 
height

Apr. 2
82.12
82.14
82.16

Apr. 3
82.22
82.30
82.68
82.85
83.00

Apr. 4
83.14
83.06
83.04
82.92
82.96
82.90
82.84
82.82
82.92
82.88
82.92

Apr. 5
82.92
82.92
82.92

Hour

11
2:25
8

11

2:15
6
9
N

12:50
1:25
3
7

12

5
8
9

12:30
1:20
3:30
5:30
6:25
7:35

10
11:30

Gage 
height

82.96
83.08
83.34
83.54

Apr. 6
83.58
83.66
83.72
83.74
83.72
83.74
83.72
83.92
84.14

Apr. 7
84.14
84.30
84.25
84.36
84.45
84.44
84.84
84.94
85.00
85.30
85.40

Hour

12:30
3
5
8

11
3
5
8:15

3
6
8:30
N
1
4
6

11

3
6
8

10:30
N
4
9

Gage 
height

Apr. 8
85.40
85.66
85.82
85.90
86.02
86.08
86.20
86.32

Apr. 9
86.38
86.42
86.42
86.42
86.46
86.46
86.54
86.62

Apr. 10
86.72
86.72
86.72
86.72
86.76
86.76
86.70

Hour

3
6
9
6

12

6
9
N
3
6

12

6
N
3
8

6
N
6
9

6a
6P

Gage 
height

Apr. 11
86.56
86.50
86.06
86.04
85.88

Apr. 12
85.60
85.38
85.32
85.26
85.18
84.95

Apr. 13
84.90
84.76
84.62
84.48

Apr. 14
84.36
84.22
84.22
84.22

Apr. 15
84.18
84.16

Hour

11

6
3
9

6a

63.
6P

6a
6P

6a

68

6a

68

6a

6a

Gage 
height

84.16
Apr. 16

84.20
84.16
84.14

Apr. 17
84.08

Apr. 18
84.08
84.12

Apr. 19
84.22
84.34

Apr. 20
84.22

Apr. 21
83.98

Apr. 22
83.68

Apr. 23
83.46

Apr. 24
83.16

Apr. 25
82.82
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Milk River near Dodson, Mont.

Location. Lat 48°24'. long 108°18', inNW^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

Hour

2:05p
3:38
5:15

11:55
1:45
8
9

10
11
12

1
2
3
4
5
6

Gage 
height

Apr. 2
17.00
17.00
17.25

Apr. 3
17.90
19.45
17.40
17.60
17.70
17.90
18.00

Apr. 4
18.20
18.20
18.50
18.55
18.60
18.65

Hour
8:30
1
2:30
3:55

10:30
12

2:15
4
8:30

11:30
2:30
4:05

8:50
9:40
1:30

12:30

Gage 
height

19.50
19.48
19.22
19.42
19.40
19.35

Apr. 5
19.40
19.44
19.21
19.29
19.37
19.50

Apr. 6
21.05
21.08
21.08

Apr. 7
21.83

Hour
2:30
4:30
6:15
7:15
8:25
2

8
2
3

11:35

8:30
2:45
8:50

7:25
11:25
13:15

3

Gage 
height

22.00
22.04
22.08
22.08
22.00
22.06

Apr. 8
23.63
23.52
23.80
24.03

Apr. 9
24.30
23.98
24.16

Apr. 10
24.28
24.29
24.26
24.27

Hour

8:55a
ll:05a

9:05a
ll:30a

11:35
12:50

8:05a

7:40a
8:45a

7:55a

8
12:40

2

Gage 
height

Apr. 12
23.46
23.38

Apr. 13
22.68
22.67

Apr. 14
22.14
22.12

Apr. 15
21.94

Apr. 16
21.96
21.96

Apr. 17
21.84

Apr. 18
21.75
21.79
21.79

Hour

7:50
8:50

12:20
1:35

7:50a

8:05a

10:15
2:10

8:10a

8
1

8:15a

Gage 
height

Apr. 19
22.00

'22.00
22.04
22.05

Apr. 20
22.08

Apr. 21
21.71

Apr. 22
21.18
21.04

Apr. 23
20.71

Apr . 24
20.07
19.88

Apr. 25
19.05

Milk River at Wagner, Mont.

Location. Lat 48°22'. long 108°05', inNW^sec. 15, T. SON.. 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

Hour

l:40p

11:50
4:35

12:20p
1:50

8:25a
12:50

8
12:50

Gage 
height

Apr. 2
19.75

Apr. 4
20.69
20.70

Apr. 5
21.13
21.07

Apr. 6
22.12
22.17

Apr. 7
22.92
22.98

Hour
2:40

6:50
1:05
3:20

9:40
1
3:50
8:15

7
7:55

Gage 
height

23.00
Apr. 8

23.42
23.42
23.46

Apr. 9
23.88
23.83
23.87
23.90

Apr. 10
24.00
24.02

Hour
10:45
11:55
3:45

_

8:35a
ll:40a

8:45a

ll:10a

7:45a

Gage 
height

24.05
24.10
24.12

Apr. 11
24.16

Apr. 12
23.88
23.85

Apr. 13
23.65

Apr. 14
23.42

Apr. 15
23.25

Hour

7:15a

7:35a

7:40
12:20

7:30a
ll:15a

7:35
12:50

Gage 
height

Apr. 16
23.14

Apr. 17
23.13

Apr. 18
23.04
23.04

Apr. 19
23.00
23.00

Apr. 20
23.10
23.10

Hour

7:45a

10
2:35

7:55
1:25

7:35
1:45

7:55a

Gage 
height

Apr. 21
23.08

Apr. 22
22.92
22.85

Apr. 23
22.67
22.58

Apr. 24
22.42
22.38

Apr. 25
22.17
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Milk River at Malta, Mont.

Location. Lat 48°22', long 107°53', in NEj sec. 18, T. 30 N., R.30E., 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 rni (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 point (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, 22.26ft).
1902-22: Discharge observed, 11, 500 cfs Mar. 27, 1918 (gage height, 20.17ft, 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 ier second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March April
_
_
_
_

8,110
7,870
8,230

10,000
13,900
17 , 600

May Day
11
12
13
14
15
16
17
18
19
20

March April

21,700
21,200
18,000
16,100
14,400
13,300
12,800
12,400
12,100
12,200

May Day

21
22
23
24
25
26
27
28
29
30
31

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

March April

12,300
11,900
11,000
10,000

-
-
-
_
_
_

_
_
-

May

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

Hour

6
N
6

12

6
N
6

11
12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

April 2
16.22
16.18
16.18
16.85

April 3
17.16
17.10
17.00
16.60
17.00

April 4
17.34
16.72
16.58
16.50 8,400

April 5
16.40
16.22
16.00
15.96

8,300
8,120
7,900
7,860

April 6
16.10 8,000

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height

15.90
15.88
15.98

Discharge

7,810
7,790
7.880

April 7
16.12
16.28
16.48
16.88

8,020
8,180
8,380
8.800

April 8
17.36
17.76
18.28
18.88

9,370
9,900

10,600
11,600

April 9
19.66
20.10
20.54
20.96

13,000
13,900
15,000
16.000

April 10
21.22
21.48
21.80
22.00

16,700
17,400
18,500
19,800

Hour

6
N
6

12

6
N
6

12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 11
22.10
22.02
22.26
22.23

21,100
20,100
24,000
23,400

April 12
22.18
22.10
22.00
21.90

22,500
21,100
19,800
19,000

April 13
21.70
21.42

18,000
17,000

April 14
21.12
20.84

16,100
15,300

April 15
20.56
20.32

14,400
13,700

April 16
20.12
19.96

13,300
13,000

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 17
19.82
19.76

12,700
12,600

April 18
19.64
19.56

Apr
19.46
19.48

12,400
12,200

11 19
12,100
12,100

April 20
19.50
19.58

12,100
12,300

April 21
19.62
19.52

12,300
12,200

April 22
19.38
19.12

11,900
11,500

April 23
18.84
18.52

11,000
10,500

April 24
18.18
17.84

10,000
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, 2,216.50ft).
1940 to February 1952: Contents, 52, 240 acre-ft June 12, 16, 20, 23, 1940 (elevation, 2,219. 6ft).

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

Feb. 29

Mar. 31

Apr. 30

May 31

Contents

38,460

37,020

40,280

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, 6.15ft).
1927 to February 1952: Discharge, 2, 070 cfs Mar. 25, 1943 (gage height, 6.62ft, 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

1
2
3
4
5
6
7
8
9

10

March April

30
170
200
220
400
911

1,370
921
979
942

May

13.3
12.2
11.0
10.0
6.2
5.6
4.8
3.8
3.0
2.0

Day

11
12
13
14
15
16
17
18
19
20

March April

1,220
1,720
2,220
2,550
2,200
1,580

966
488
379
268

May

1.5
1.2
1.0
1.0
1.1
1.0

.8

.7

.6

.6

Day
21
22
23
24
25
26
27
28
29
30
31

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

March

0

April

154
105
116

94
72
50
37.8
28.2
22.4
17.2

2.53

May

0.5
.4
.3
.3
.2
.2
.1
.1
.2
.4
.4

2.73

0.01

;econd, at indicated time, 1952

Hour

6
N
2
4
6
7

12

6
N
6

12

6
N
6

12

6
N
5
6
7

12

6

Gage 
height Discharge

April 2
2,76
2.77
2.77
3.70
3.63
3.59
3.61

April 3
3.70
3.62
3.34
3.27

April 4
3.29
3.16
3.09
3.06

April 5
3.08
3.29
4.50
4.17
4.20
4.18 736

April 6
4.16 723

Hour

10
N
6

12

6
N
6

12

6
9
N
6

12

6
N
6

12

6
N
6
9

12

hefght Discharge

4.05 656
4.16 723
4.65 1,080
5.09 1,570

April 7
5.10 1,580
4.93 1,370
4.82 1,240
4.54 982

April 8
4.28 800
4.17 729
4.47 929
4.50 950
4.74 1,160

April 9
4.61 1,040
4.51 958
4.42 894
4.41 887

April 10
4.30 813
4.22 761
4.74 1,160
4.80 1,220
4.65 1,080

Hour

2
4
6
8

10
N
2
6

12

1
6
8

10
11

N
2
6
8

10
12

6
N
6

10

Gage 
height Discharge

April 11
4.71
4.56
4.47
4.44
4.61
4.67
4.61
4.98
5.34

1,130
998
929
908

1,040
1,090
1,040
1,430
1,930

April 12
5.36
4.93
4.70
4.68
4.76
4.73
4.91
5.41
5.64
5.72
5.66

1,970
1,370
1,120
1,100
1,180
1,150
1,340
2,050
2,460
2,610
2,490

April 13
5.24
4.96
5.71
6.12

1,780
1,400
2,590
3,430

Hour

12

2
6
9
N
1
2
6

12

4a
5a

10
N
6

12

5a

12

6
N
6

12

Gage 
height

6.13

Discharge

3,460
April 14

6.15
5.93
5.73
5.42
5.33
5.29
5.39
5.73

3,500
3,030
2,630
2,060
1,920
1,860
2,010
2,630

April 15
6.02
5.99

3,220
3,160

April 17
4.55
4.49
4.29
4.10

990
943
806
686

April 18
3.94 593

April 20
2.97 188

April 21
2.90
2.82
2.76
2.73

170
150
136
130
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Milk River near Saco, Mont.

Location. -Lat 48°33'. long 107°22', inSW^W^sec. 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

Hour

8:35p
8:55

6:50
1:40

7:35
4:40
7:30

7:15
9:35
3:45

7:05a

7:05

Gage 
height

Apr. 2
14.10
14.10

Apr. 3
14.60
14.84

Apr. 4
16.25
17.56
17.75

Apr. 5
20.06
19.81
19.71

Apr. 6
17.75

Apr. 7
18.17

Hour
10:05
1:40
4:40

6:45
10:15
1:45
4:15

6:50
9:55
2:50
5:44

6:40
1:30
4:15

Gage 
height

18.34
18.67
18.79

Apr. 8
18.92
18.95
19.08
19.08

Apr. 9
18.80
18.65
18.56
18.44

Apr. 10
17.94
17.70
17.65

Hour

6:45
12:45

7
1:40
5:30

7:25
4:15

10:10

8:50
4i30

7:05
4:20

Gage 
height

Apr. 11
17.63
17.92

Apr. 12
18.73
19.16
18.93

Apr. 13
20.00
20.19
20.33

Apr. 14
20.79
20.78

Apr. 15
20.92
20.96

Hour

6:30
4:45

6:50
10:30
2:10
5:10

6:50
N
3:20
5:35

6:50
1
4:15

Gage 
height

Apr. 16
20.50
20.51

Apr. 17
19.74
19.59
19.43
19.30

Apr. 18
18.60
18.45
18.35
18.35

Apr. 19
17.85
17.63
17.53

Hour

6:50
11

5

7
3:40

6:50
4:30

7:10a
ll:45a

6:50
1
3

7:10a

Gage 
height

Apr. 20
17.02
17.00
16.87

Apr. 21
16.61
16.50

Apr. 22
16.39
16.46

Apr. 23
16.52
16.52

Apr. 24
16.13
15.99
15.95

Apr. 25
15.39

Belanger Creek diversion canal near Vidora, Saskatchewan 

(International gaging station)

Location. Lat 49°30', long 109°22', inSW^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 >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March April

0
0

20
16
17
24
23
40

124
155

May Day
11
12
13
14
15
16
17
18
19
20

March April

192
253
331
370
112

33
13
5.2
2.2

.5

May Day
21
22
23
24
25
26
27
28
29
30
31

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

March

0

April

0
0
0
0
0
0
0
0
0
0

57 7

May

0
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Cypress Lake Reservoir near Vidora, Saskatchewan 

(International gaging station)

Location. West dam, lat 49°28', long 109°34', inNWjsec. 15, T. 6, R, 27 W., 3d meridian, and 
east dam, lat 49°29', long.- 109°23', inSE^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. 18 (elevation, 3,169.06ft).
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

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

March

Elevation

3.10
3.10
3.10
3.11
3.11
3.11
3.11
3.11
3.11
3.12
3.12
3.12
3.12
3.12
3.12
3.12
3.13
3.13
3.14
3.14
3.15
3.15
3.15
3.16
3.16
3.16
3.16
3.16
3.17
3.18
3.23

Contents

79,350
79,350
79,350
79,410
79,410
79,410
79,410
79,410
79,410
79,470
79,470
79,470
79,470
79,470
79,470
79,470
79,520
79,520
79,580
79,580
79,630
79,630
79,630
79,690
79,690
79,690
79,690
79,690
79,750
79,800
80,080

April

Elevation

3.32
3.42
3.51
3.60
3.70
3.81
3.91
4.00
4.13
4.38
4.75
5.21
5.82
6.51
7.72
8.85
9.05
9.06
9.05
9.04
9.03
8.95
8.88
8.80
8.72
8.62
8.54
8.50
8.49
8.48

Contents

80,590
81,150
81,660
82,160
82,730
83,350
83,910
84,420
85,150
86,570
88,680
91,310
94,800
98,760

105,800
112,300
113,500
113,600
113,500
113,500
113,400
112,900
112,500
112,000
111,600
111,000
110,500
110,300
110,200
110,200

May

Elevation

8.48
8.48
8.48
8.47
8.46
8.45
8.44
8.44
8.45
8.45
8.44
8.42
8.40
8.40
8.39
8.38
8.37
8.35
8.34
8.32
8.30
8.29
8.27
8.24
8.21
8.20
8.18
8.15
8.12
8.10
8.09

Contents

110,200
110,200
110,200
110,100
110,100
110,000
109,900
109,900
110,000
110,000
109,900
109,800
109,700
109,700
109,600
109,600
109,500
109,400
109,400
109,200
109,100
109,100
108,900
108,800
108,600
108,500
108,400
108,200
108,100
108,000
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 c-ubic feet ]>er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March April

0
0
0
0
0
0
0
0
0
0

May

36.8
30.4
22.7
20.6
23.5
25.4
26.2
21.1
18.1
15.8

Day
11
12
13
14
15
16
17
18
19
20

March April

3
25
58

131
186
166
176
198
202
201

May
13.4
19.2
19.7
21.9
26.7
24.0
18.5
17.2
16.2
18.8

Day
21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0

April
178
176
180
171
167
158
139

69
47.3
42.8

89.1
5,300

May
24.3
22.9
21.6
20.6
19.9
19.0
18.5
18.5
18.5
18.5
18.5
21.2

1,300
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Frenchman River above East End Reservoir near Ravenscrag, Saskatchewan 

(International gaging station)

Location. Lat 49°29', long 109°00", inNWjsec. 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 Vecord. 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, 12.25ft, from 
floodmarks) .

1912-17, 1937 to February 1952; Discharge, 4, 040 cfs Apr. 22, 1917 (gage height, 8.74ft, 
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 international gaging 
stations maintained jointly by the United States and Canada.

Mean discharge. In cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

16
16
16
16
16
16
16
16
21
17

April

50
46
40
75

167
352
426
276
231
257

May

160
140
140
160
160
180
160
140
119
100

Day
11
12
13
14
15
16
17
18
19
20

March

23
24
24
26
16
18
15
29
11
25

April

472
903

1,870
4,590
9,510
9,270
4,240
2,430
1,800
1,200

May

94
82
91
91

110
132
116

97
94
85

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

19
10
22
21
18
19
25
26
35
46
56

21.7
1,340
0.04

April

700
540
480
420
380
380
380
280
220
180

83,630
2.62

May

80
88
88
85
80
74
74
74
71
71
71

107

0.21

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

Hour

4
8
N
4
8

11
12

4
8
N
4
8

12

4
8
N
4
8

12

Gage 
height Discharge

April 6
5.53
5.55
5.50
5.54
5.76
5.84
6.36

April 7
6.32
6.26
6.12
5.95
5.87
5.81

April 8
5.72
5.66
5.35
5.25
5.22
5.20

Hour

8p
12

4
8

9:30
10

N
4
8

10
12

4
8
N
3
4
5
8

12

Gage 
height Discharge

April 11
5.49
5.45

April 12
5.42
5.40
6.64
5.50
5.42
5.68
5.90
6.10
6.05

April 13
6.22
6.11
6.09
6.15
6.50
6.33
6.82
7.30 3,520

Hour

4
8
N
4
8

12

4
8
N
2
4
8

12

4
5
8
N
4
8

Gage 
height Discharge

April 14
7.54
7.53
7.52
7.96
8.94
9.43

3,870
3,860
3,840
4,510
6,160
7.060

April 15
10.22
11.00
10.70
10.65
10.87
11.12
11.30

8,560
10,100
9,500
9,400
9,840

10,300
10,700

April 16
12.07
12.25
11.25
10.49
9.92
9.38

12,200
12,600
10,600
9,080
7,990
6,960

Hour

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

Gage 
height
8.90

Discharge

6,090
April 17

8.45
8.03
7.67
7.40
7.13
6.93

5,300
4,620
4,060
3,660
3,280
3,010

April 18
6.74
6.58
6.44
6.31
6.18
6.09

2,760
2,560
2,390
2,240
2,100
2,000

April 19
6.00
5.92
5.86
5.80
5.76
5.70

1,920
1,840
1,780
1,730
1,690
1,640
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East End Reservoir near East End, Saskatchewan 

(International gaging station)

Location. Lat 49°30', long 108O 51', inNE^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: Contents 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, infect, and contents, in acre-feet, at 12 p.m. of indicated day, 1952 

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

Day

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

March

Elevation

3.20
3.20
3.20
3.20
3.20
3.20
3.20
3.20
3.20
3.19
3.19
3.18
3.18
3.18
3.18

Contents

506
506
506
506
506
506
506
506
506
504
504
504
504
504
504

April

Elevation
3.49
3.50
3.52
3.83
4.22
5.30
4.69
4.48
4.33
4.22
4.65
5.64
6.51
9.60

11.40

Contents

536
536
538
569
615
752
670
647
629
615
666
799
932

1,600
2,200

Day

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

March

Elevation

3.18
3.17
3.17
3.17
3.17
3.17
3.17
3.17
3.17
3.17
3.17
3.17
3.19
3.26
3.37
3.47

Contents

504
504
504
504
504
504
504
504
504
504
504
504
504
512
524
532

April

Elevation

6.20
3.70
2.40
1.55

.90

.30

Contents

883
555
426
359
307
266

0
0
0
0
0
0
0
0
0
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Frenchman River below East End Reservoir, near East End, Saskatchewan 

(International gaging station)

Location. Lat 49°31'. long 108°50', inSE^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, 15.40ft, 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

1
2
3
4
5
6
7
8
9

10

March

22
22
22
22
22
22
22
23
23
24

April

98
104

66
129
296
502
863
539
398
381

May

180
163
143
141
160
161
189
162
146
120

Day

11
12
13
14
15
16
17
18
19
20

March

24
24
24
23
23
23
23
23
23
23

April

517
938

1,670
3,080
6,150
9,610
5,300
3,450
2,550
1,890

May
101

89
99
93
87

134
125

96
87
85

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

23
22
22
22
22
24
27
29
31
34

L_ 68

0.04

April

1,230
702
544
471
417
387
384
370
274
213

1,451

2.50

May

80
89
83
80
76
73
72
72
76
74
75

110

0.20

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

Hour

8p
12

4
8
N
4
8

12

4
8

10
N
4
8

12

4
7
8
N
4
8

12

4
8
N
4
8

12

4
8
N

Gage 
height Discharge

April 4
3.93
4.14

April 5
4.19
4.12
3.97
4.48
4.82
5.25

April 6
5.45
5.58
5.33
5.54
6.50
7.47
8.60

April 7
9.50
9.88
9.79
9.62
9.23
8.81
8.25

April 8
7.53
7.04
6.52
6.33
6.07
5.82

April 9
5.58
5.24
4.87

Hour

4
8

10
12

4
8
N
4
8

10
12

4
8

10
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4

Gage 
height
5.07
5.36
5.44
5.40

Discharge

April 10
5.14
4.78
4.33
4.64
5.28
5.33
5.28

April 11
5.14
5.03
4.89
5.02
5.39
5.93
6.38

April 12
6.82
6.94
6.84
7.28
8.66
8.85 1,370

April 13
9.02
9.40
9.93

10.23
10.96
12.11

1,410
1,500
1,640
1,720
1,930
2,290

April 14
13.15 2,640

Hour

8
N
4
8

12

4
8
N
4
8
9

10
11
12

4
7
9
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

Gage 
height
13.99
14.37
14.62
14.93
15.39

Discharge

2,980
3,150
3,270
3,430
3,690

April 15
15.90
16.40
16.90
17.43
18.20
18.90
18.50
18.35
18.38

4,000
4,420
5,480
6,860
8,940

10,900
9,760
9,340
9,430

April 16
18.80
19.10
18.92
18.60
18.22
17.92
17.62

10,600
11,500
11,000
10,000
8,990
8,180
7,370

April 17
17.33
17.03
16.73
16.44
16.15
15.85

6,590
5,810
5,060
4,480
4,180
3,970

April 18
15.55
15.24
14.93
14.64
14.33

3,780
3,600
3,430
3,280
3,130

Hour

12

4
8'
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

Gage 
height
14.02

Discharge

2,990
April 19

13.66
13.27
12.86
12.44
12.03
11.65

2,840
2,690
2,540
2,400
2,260
2,140

April 20
11.33
11.06
10,82
10.60
10.28

9.85

2,040
1,960
1,890
1,820
1,740
1,620

April 21
9.28
8.73
8.20
7.63
7.02
6.49

1,470
1,340
1,220
1,100

974
876

April 22
6.04
5.70
5.43
5.22
5.05
4.92

795
734
685
648
617
594

April 23
4.81
4.70
4.62
4.55
4.48
4.41

574
554
540
528
516
504
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Val Marie West Reservoir near Val Marie, Saskatchewan 

(International gaging station)

Location. Lat 49°22', long 107°54', inSE^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) .

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

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

Day

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

March

Elevation
-
-
-

68.1
_
-
_
_
_
-
_
_

.
_
_
_
_
_
-
_
-
-
-
-
.
_
_
-
-

68.87

Contents
-
-
-
922

_
-
_
_
_
-
_
_

-
_
_
_
.
-
-
_
-
-
-
-
_
_
_
_
-

1,160

April

Elevation

68.93
69.00
69.04
69.10
69.20
69.57
70.02
70.51
71.03
71.80
73.10
73.40
73.45
74.65
74.80
74.40
73.78
76.48
75.00
73.98
73.20
72.53
71.47
70.50
69.65
68.94
71.60
71.70
70.80
69.90

Contents

1,180
1,200
1,220
1,240
1,270
1,390
1,560
1,730
1,910
2,190
2,720
2,860
2,880
3,440
3,510
3,320
3,030
4,330
3,610
3,120
2,760
2,480
2,070
1,730
1,420
1,180
2,120
2,150
1,830
1,510

May

Elevation

69.27
68.78
68.55
68.50
68.50
68.50
70.20
72.00
72.05
72.58
72.62
72.72
72.86
72.90
72.84
72.80
70.50
71.00
72.42
72.78
72.74
72.70
72.70
72.70
72.70
72.68
72.60
72.38
72.12
71.90
71.90

Contents

1,290
1,130
1,050
1,040
1,040
1,040
1,620
2,270
2,280
2,500
2,520
2,560
2,620
2,630
2,610
2,590
1,730
1,900
2,430
2,580
2,560
2,550
2,550
2,550
2,550
2,540
2,510
2,420
2,310
2,230
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 65 miles northwest of Val Marie. 

Gage-height record. -Graph based on once-daily staff-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, 2,638.80ft). 
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 levelj

Day

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

March

Elevation

28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.50
28.52
28.65
28.74
28.79-
28.80

Contents

3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,880
3,890
3,970
4,030
4,060
4,070

April

Elevation

28.81
29.29
29.75
29.83
29.94
30.58
31.79
33.17
34.52
35.29
35.51
35.53
35.61
35.78
36.52
36.49
35.93
37.07
38.58
35.00
33.31
32.48
31.82
30.22
29.08
28.58
28.31
28.30
28.08
27.89

Contents

4,070
4,400
4,740
4,810
4,900
5,420
6,540
8,030
9,710

10,760
11,070
11,100
11,220
11,460
12,570
12,520
11,680
13,410
15,850
10,360
8,200
7,260
6,570
5,120
4,260
3,930
3,760
3,750
3,620
3,520

May

Elevation

28.20
28.16
28.00
27.86
27.94
28.10
28.14
28.35
28.41
29.00
29.68
30.00
30.52
30.82
31.09
31.97
32.31
32.17
32.38
32.64
32.82
33.03
33.20
33.36
33.48
33.56
33.63
33.83
34.00
34.17
34.44

Contents

3,690
3,670
3,580
3,500
3,540
3,640
3,660
3,780
3,820
4,200
4,690
4,940
5,380
5,640
5,880
6,720
7,070
6,930
7,150
7,430
7,630
7,870
8,070
8,260
8,400
8,500
8,580
8,830
9,040
9,250
9,600
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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, 19.90ft, from 
floodmarks) .

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

Remarks. Flow partly regulated by Cypress Lake, East End, Val Marie West, and Val Marie Res 
ervoirs (see p. 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

1
2
3
4
5
6
7
8
9

10

March

19
19
19
19
18
18
18
18
19
20

April

325
294
203
206
295
727

1,160
1,750
2,050
2,390

May

825
630
516
530
485
402
332
271
204

96

Day

11
12
13
14
15
16
17
18
19
20

March

21
21
20
20
20
20
21
21
21
19

April

2,740
3,410
5,740

13,000
19,200
15,400
12,300

9,680
8,660
8,380

May

69
60
58
57
60
63
48.4
48.4
57
65

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

19
20
20
20
20
20
20
20
21
44

199
26.3

1,610
0.01

April

10,000
8,800
7,390
6,490
5,830
4,760
3,200
2,110
1,640
1,250

5,313
316,100

2.93

May

74
60
46
32.7
29.3
26.0
24
21.4
22.9
21.4
21.4
170

10,420
0.097

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

Hour

N
12

N
12

N
12

N
12

N
12

N
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

height I»s<*arge

March 29
3.62 21
3.62 21
March 30

3.85 32
4.37 93
March 31

4.95 212
5.27 280

April 1
5.53 332
5.70 357

April 2
5.61 301
5.42 218

April 3
5.38 181
5.65 232

April 4
5.75 247
5.62 189
5.57 178
5.58 189

April 5
5.63 212
5.74 256
6.07 367
6.52 500

April 6
7.10 628
7.62 732
8.09 828
8.61 939
April 7

9.09 1,050
9.53 1,150
9.94 1,260

10.53 1,420
April 8

11.20 1,600

Hour

N
6

12

12

6
N
6

12

6
N
6

12

6
N
3
6

12

6
N
6

12

6
N
6

12

6
N
6

12

  6
N
6

height Discharge

12.60 2,050
12.63 2,070
12.70 2,100

April 12
14.50 3,990

April 13
14.90 4,450
15.45 5,170
16.40 6,700
17.45 9,250

April 14
18.35 12,400
18.60 13,600
18.67 14,000
18.75 14,400

April 15
19.00 15,800
19.80 21,800
19.90 22,700
19.85 22,200
19.45 18,900

April 16
19.10 16,400
18.87 15,000
18.73 14,200
18.58 13,500

April 17
18.45 12,800
18.35 12,400
18.20 11,800
17.90 10,600

April 18
17.70 10,000
17.55 9,550
17.48 9,340
17.40 9,100

April 19
17.33 8,890
17.25 8,650
17.17 8.420

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

N 11.85 1,790 12 17.09 8^220 6

St  s<*arge

17.23 8,590
17.40 9,100

April 21
17.60 9,700
17.75 10,200
17.85 10,500
17.75 10,200

April 22
17.50 9,400
17.25 8,650
17.05 8,120
16.95 7,880

April 23
16.85 7,620
16.75 7,400
16.63 7,160
16.50 6,900

April 24
16.38 6,660
16.28 6,480
16.17 6,290
16.10 6,170

April 25
16.02 6,030
15.93 5,890
15.77 5,640
15.60 5,380

April 26
15.41 5,110
15.18 4,800
14.90 4,450
14.50 3,990

April 27
14.02 3,510
13.63 3,170
13.20 2,840
12.83 2,580

April 28
12.30 2,270
11.75 2,060

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

N
12

N
12

N
12

N
12

N
12

N
11.27 1,930 12

&& Dischar*e

10.15 1,630
9.84 1,550
9.54 1,470
April 30

9.18 1,380
8.70 1,260
8.21 1,130
7.64 991

May 1
7.20 885
6.85 804
6.65 758
6.47 717

May 2
6.28 673
6.10 629
5.95 588
5.80 544

May 3
5.70 514
5.65 499
5.70 514
5.75 529

May 4
5.77 535
5.72 520

May 5
5.62 490
5.45 439

May 6
5.32 400
5.22 369

May 7
5.10 332
4.98 295

May 8
4.89 268
4.84 253

May 9
4.69 210
4.40 143

6 12.25 1,920 April 20 12 10.85 1,810 May 10
' '  >;- -i ' '  - :   ) .. >ril 29 N 4.10 86
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Milk River below Frenchman Creek, near Saco, Mont.

°31', long 107°13', in sec. 19 or 30, T. 32 N., R. 35 E., at downstream side of 
bridge, 1-3/4 miles downstream from Frenchman Creek, 6-3/4 miles northeast
.  it - ICC

Location. Lat 48°
county highway br
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

Hour

5:30p

7:50
8:35

10:40
5:55

7:50
9:50
2:25

7:30
9:08
2:30

7:40
9:35
2:30
4:45

Gage 
height

Apr. 4
19.50

Apr. 5
19.77
19.91
20.32
20.79

Apr. 6
23.21
23.55
23.33

Apr. 7
22.62
22.62
22.71

Apr. 8
22.85
22.87
23.08
23.08

Hour

7:30
9:25
3:40

8:45
2:10

7:15
1:15

2:25p
4:55

5p
6:30

8:05
1:55

Gage 
height

Apr. 9
23.11
23.09
23.06

Apr. 10
22.79
22.67

Apr. 11
22.35
22.50

Apr. 12
23.23
23.33

Apr. 13
24.25
24.30

Apr. 14
24.67
24.75

Hour

4:55

7:35
11:20
12:30
2:15
3:20
5:10
6:30
7:30
9:40

4
6:55
9:40

12:45
3:25
9:45

Gage 
height

24.87
Apr. 15

25.16
25.26
25.30
25.36
25.39
25.56
25.78
25.99
26.34

Apr. 16
29.50
29.40
29.00
28.25
28.08
27.57

Hour

7:15
9:45
2:45
4:35

7:20
11:30
1:05
2:45
5:45

9:15
11:20
1:30
3:20

7:30
9:40

Gage 
height

Apr. 17
27.37
27.28
27.04
27.02

Apr. 18
26.58
26.46
26.39
26.32
26.21

Apr. 19
25.54
25.46
25.39
25.29

Apr . 20
24.89
24.82

Hour
12:40

2:40

7:30
4:05

7:30
7

7:35
12:50
4:40

7:20a
ll:15a

7:40
1:40

Gage 
height

24.72
24.68

Apr. 21
24.26
24.12

Apr. 22
24.06
24.57

Apr. 23
24.72
24.63
24.54

Apr. 24
24.11
23.97

Apr. 25
23.32
23.11
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Beaver Creek near Hinsdale, Mont.

Location. Lat 48°25', long 107°10', 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. Readings made by 
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 12p.m. Apr. 6 (stage, 18.9ft).
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, 1952

Day
1
2
3
4
5
6
7
8
9

10

March April

4,780
4,800
5,020
5,830
7,450
7,100
5,490
3,760
2,410

May Day
11
12
13
14
15
16
17
18
19
20

March April
1,920
1,630

_
_
_
_
_
_
_
_

May Day
21
22
23
24
25
26
27
28
29
30
31

Runoff, in inches ..,.....................................'.......

March April
_
_
_
_
_
_
_
_
_
-

_
_
-

May

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

Hour

6
K
6

12

6
N
6

12

2
6
N
6
8

10
12

6
N

Gage 
height Discharge

April 1
14.0
14.5
15.2
16.2 2,760

April 2
17.2
18.1
17.5
17.2

4,450
6,080
4,990
4,450

April 3
17.2
17.4
17.8
17.2
17.2
17.2
17.3

4,450
4,810
5,540
4,450
4,450
4,450
4,630

April 4
17.6
17.8

5,170
5,540

Hour
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height

17.4
17.2

Discharge
4, -810
4,450

April 5
17.4
18.1
18.4
18.7

4,810
6,080
6,630
7,170

April 6
18.8
18.9
18.9
18.9

7,360
7,540
7,540
7,540

April 7
18.8
18.7
18.6
18.2

7,360
7,170
6,990
6,260

April 8
18.0
17.8
17.6

5,900
5,540
5,170

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height

17.2

Discharge

4,450
April 9

17.0
16.8
16.6
16.4

4,100
3,760
3,420
3,080

April 10
16.2
16.0
15.6
15.4

2,760
2,470
1,990
1,780

April 11
15.5
15.6
15.6
15.5

1,880
1,990
1,990
1,880

April 12
15.4
15.3
15.1
14.8

1,780
1,680
1,500
1,250

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 13
14.5
14.1
13.7
13.2

April 14
12.8
12.3
11.8
11.2

April 15
10.7
10.2
9.6
9.6
April 16

9.9
10.3
10.6
10.7
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Rock Creek at international boundary 

(International gaging station)

Location. Lat 48°59'20". long 106°47'30", in SEj 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, 11.91ft, from 
high-water mark in well) .

1927 to February 1952: Discharge, 2, 410 cfs (revised) Mar. 25, 1939 (gage height, 11.40ft, 
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
1
2
3
4
5
6
7
8
9

10

March
0
0
0
0
0
0
0
0
0
0

April
2
2
2
3

10
200
800
528
403
393

May
20.2
19.5
18.8
18.8
17.4
16.7
16.0
15.0
14.0
13.5

Day
11
12
13
14
15
16
17
IS
19
20

March
0
0
0
0
0
0
0
0
0
0

April
643
971

1,030
1,600
2,420
1,870
1,370
1,030

689
350

May
12.5
11.5
11.0
11.5
12.0
13.5
12.0
11.5
11.0
10.2

Day
21
22
23
24
25
26
27
28
29
30
31

Runoff, In Inches ................................................

March
0
0
0
0
0
0
1
1
2
2
2

0.3
16

0.001

April
202
112

66
49
40
35.5
32.8
28.6
23.8
21.6

OQ ei n
2.30

May
9.7
9.3
8.9
8.1
7.6
7.2
6.8
6.5
6.8
7.2
7.2

12.0

0.06

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

Hour

6p
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 6
7.42
7.70

April 7
9.21

10.24
9.58
8.37

April 8
6.72 526
5.82 365
6,79 539
6.60 503

April 9
5.90 378
5.50 317
6.20 429
6.45 474

April 10
5.70 346
5.36 299
6.14 419
6.79 539

Hour

6
N
6

12

3
6
N
1
6

12

6
N
1
6

12

6
N
6

12

height Discharge

April 11
6.54 492
6.75 532
7.92 764
9.14 1,030

April 12
9.25 1,060
9.08 1,020
8.20 824
8.17 817
8.80 956
9.54 1,130

April 13
9.28 1,070
7.94 768
7.90 760
9.08 1,020

10.64 1,460
April 14

11.00 1,820
10.72 1,520
10.40 1,340
11.14 2,020

Hour

5
6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

height Discharge

April 15
11.91 3,310
11.86 3,210
11.40 2,410
11.13 2,000
10.99 1,810

April 16
11.00 1,820
11.08 1,930
11.12 1,990
10.90 1,700

April 17
10.70 1,500
10.39 1,340
9.86 1,210
9.53 1,130

April 18
9.69 1,170
9.41 1,100
8.62 916
7.82 744

April 19
7.68 716

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

height Discharge

7.81 742
7.55 690
6.44 473

April 20
5.80 362
5.75 354
5.45 310
5.14 271

April 21
4.73 221
4.58 201
4.38 176
4.17 150

April 22
4.00 130
3.80 106
3.70 94
3.60 83

April 23
3.50 72
3.40 61
3.40 61
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 SEj sec. 3, T. 37 N., R. 37 E., on right bank
three-quarters of a mile south of international boundary, l£ 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-disc barge 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, 11.79ft, 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, 11.52ft,
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

1
2
3
4
5
6
7
8
9

10

March April
0
0
0
0
1
1
3

18
160
210

May
2.6
2.3
2.1
2.0
1.7
1.5
1.4
1.4
1.2
1.2

Day
11
12
13
14
15
16
17
18
19
20

March April
372
573
835

1,270
966
522
226
184

75
71

May
1.0

.9

.8

.8

.8

.7

.6

.6

.5

.4

Day
21
22
23
24
25
26
27
28
29
30
31

Runoff, In inches ...............................................

March

0
0
0

April
35.2
16.6
11.4
9.8
6.9
5.6
4.7
4.0
3.0
2.6

186
11,080

2.92

May
0.4

.4

.3

.3

.2

.2

.2

.2

.2

.2

.2
0.88

0.01

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 6
3.24
3.23
3.05
3.11

April 7
3.36'
3.54
3.40
3.15

April 8
3.08
3.64
6.39
7.48

April 9
7.48
7.47
7.80
7.85

Sour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

heS Discharge

April 10
7.78
7.51
7.91
8.49 338

April 11
8.43 329
8.15 289
9.02 424
9.59 557

April 12
9.55 545
9.41 503
9.79 617

10.00 700
April 13

10.00 700
10.00 700
10.50 940
11.10 1,300

Hour

6
N
6

12

4
6
N
6
8

12

6
N
6

10
12

6
N

Gage 
height Discharge

April 14
11.60
10.80
10.40
11.45

1,650
1,120

890
1,540

April 15
11.79
11.63
10.14
8.80
8.60
9.04

1,800
1,670

760
388
356
428

April 16
10.26
9.85
8.33
7.65
7.70

820
640
314
230
235

April 17
8.62
7.90

359
258

Hour

6
10
12

6
9
N
6

12

6
N
6

12

4
6
N
6

12

height Discharge

6.28 127
5.64 97
5 . 73 100

April 18
7.84 251
8.08 280
7.83 250
6.33 130
5.14 77

April 19
4.93 68
5.56 93
5.02 72
4.49 55

April 20
4.46 54
4.82 65
5.72 100
4.95 69
4.42 53
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McEachern Creek at international boundary 

(International gaging station)

Location. Lat 48°59'30", long 106°55'40", inSW?sec. 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, 13.85ft).
1924 to February 1952; Discharge, 3, 750 cfs Mar. 23, 1939 (gage height, 11.12ft, 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

1
2
3
4
5
6
7
8
9

10

March April

0
0
0
0
0
0

10
5
5

20

May

1.3
1.3
2.2
3.0
3.0
2.0
1.0

.9

.9

.8

Day

11
12
13
14
15
16
17
18
19
20

March April

268
1,240
2,520
3,960
3,350
2,480
1,040

786
328
226

May

0.7
.6
.6
.6
.5
.5
.4
.3
.3
.3

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0

April

140
36.8
21.0
14.4
8.8
4.8
3.4
2.6
2.2
1.7

32,680
3.83

May

0.3
.3
.3
.2
.2
.2
.2
.2
.2
.2
.2

0.76
47

0.005

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 11
3.38
3.68
4.35
5.30

127
189
368
675

April 12
5.70
6.30
7.42
8.40

820
1,070
1,630
2,220

April 13
8.35
8.08
9.10

10.90

2,190
2,030
2,690
4,150

Hour

6
N
6

12

1
6
N
6
9

12

2
6

Gage 
height Discharge

April 14
10.10
9.35

10.70
13.75

3,460
2,860
3,970
6,960

April 15
13.85
11.10
8.20
7.40
8.30

10.40

7,080
4,330
2,100
1,620
2,160
3,700

April 16"
11.14
10.50

4,370
3,790

Hour

N
6

12

2
6
N
6

12

6
N
6

12

Gage 
height

8.20
6.60
6.80

Discharge

2,100
1,210
1,310

April 17
7.00
6.70
6.40
5.12
6.00

1,410
1,260
1,120

613
940

April 18
6.20
5.80
5.05
4.50

1,020
860
589
413

Hour

6
N
6

12

6
N
6

12

6
N
6

12

height DischarSe

April 19
4.20 324
4.10 296
4.20 324
4.20 324

April 20
3.75 206
3.40 131
3.95 256
4.10 296

April 21
3.70 194
3.20 94
3.15 86
3.10 78
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Milk River near Hinsdale, Mont.

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. Elevation of reference point is 2, 148.88 ft 
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. Discharge for Apr. 1-5, 26-30 
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, 19.92ft). 
1908-14: Discharge, 24, 200 cfs (estimated) Apr. 6, 1912.

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 >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March April

2,000
2,900
4,200
7,300

13,400
22,000
29,100
28,500
24,800
21,900

May Day

11
12
13
14
15
16
17
18
19
20

March April

20,500
21,200
23,300
26,500
31,800
42,000
44,600
37,000
29,900
24,400

May Day

21
22
23
24
25
26
27
28
29
30
31

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

March April

21,700
20,300
20,300
20,300
18,700
16,900
15,100
13,400
11,800
10,200

20,870
1,242
1.07

May

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

Hour

6
N
6

12

6
N
6

12

6
N
6

10
12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

April 3
12.14
12.43
12.70
13.08

April 4
13.60
14.10
14.41
14.64

April 5
14.91
15.32
15.83
16.02
15.95 23,600

April 6
15.49
15.36
15.58
16.22

21,300
20,700
21,700
25,100

April 7
16.81
17.11
17.17
16.98

28,400
30,200
30,500
29,400

April 8
16.83
16.86

28,500
28,700

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height

16.82
16.58

Discharge

28,400
27,100

April 9
16.24
16.16
16.02
15.86

25,200
24,800
24,000
23,100

April 10
15.72
15.62
15.50
15.36

22,400
21,900
21,300
20,700

April 11
15.26
15.33
15.34
15.35

20,200
20,600
20,600
20,600

April 12
15.37
15.45
15.53
15.64

20,800
21,100
21,400
22,000

April 13
15.75
15.88
16.02
16.18

22,600
23,200
24,000
24,900

April 14
16.40 26,100

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height

16.44
16.58
16.78

Discharge

26,300
27,100
28,200

April 15
17.05
17.33
17.69
18.08

29,800
31,500
33,600
36,100

April 16
18.28
18.83
19.71
19.92

37,400
41,000
47,200
48,700

April 17
19.64
19.31
19.05
18.83

46,600
44,300
42,500
41,000

April 18
18.53
18.20
17.91
17.63

39,000
36,900
35,100
33,300

April 19
17.33
17.08
16.80
16.49

31,500
30,000
28,300
26,600

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 20
16.24
16.04
15.95
15.79

25,200
24,100
23,600
22,800

April 21
15.66
15.56
15.50
15.40

22,100
21,600
21,300
20,900

April 22
15.33
15.26
15.21
15.22

20,600
20,200
20,000
20,000

April 23
15.24
15.28
15.34
15.36

20,100
20,300
20,600
20,700

April 24
15.35
15.32
15.21
15.10

20,600
20,500
20,000
19,500

April 25
15.00
14.92
14.82
14.71

19,000
18,700
18,300
17,800
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Milk River near Vandalia, Mont.

Location. Lat 48°23'. long 106°58', in NW£ sec. 7, T. SON., R. 37 E., on right bank about
200 ft downstream from Vandalia Dam, 3j 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. 1 to 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

Hour

8
5

8
6

8
7

6a
7p

7a

7a

7a

7a

6:40a

Gage
height

Apr. 1
17.50
22.50

Apr. 2
27.20
28.90

Apr. 3
30.70
31.40

Apr. 4
32.90
33.00

Apr. 5
34.00

Apr. 6
35.50

Apr. 7
38.00

Apr. 8
37.90

Apr. 10
35.90

Hour

9:45a

6a
7p

5:30p
7

1:10
5
8
1

6:20a
7p

7
6:15
7:20

5:20

Gage
height

35.70
Apr. 11

35.60
35.60

Apr. 12
35.55
35.70

Apr. 13
35.80
35.80
35.90
35.90

Apr. 14
36.22
36.35

Apr. 15
36.65
37.10
37.17

Apr. 16
37.48

Hour

7:20
10
1:30
2:30
3
4:30
5
7

12

6
9

10
11

N
1:05
2:10
6:30
7

7

Gage
height

37.54
37.67
37.88
37.99
38.05
38.21
38.27
38.43
38.67

Apr. 17
38.51
38.43
38.38
38.39
38.35
38.31
38.29
38.13
38.07

Apr. 18
37.81

Hour

2:20
5:10
6
7:15

6a
7P

7
6:30

6:30
12:30
6:30

6:30a
7p

6:30
1
6:30

Gage 
height

37.54
37.45
37.41
37.35

Apr. 19
37.00
36.60

Apr. 20
36.37
36.15

Apr. 21
35.97
35.93
35.84

Apr. 22
35.71
35.65

Apr. 23
35.54
35.75
35.75

Hour

6:30a

6:30a
7p

7:15a

6a
6p

6:15
6

6a
6:30p

6:15
6

6a

Gage 
height

Apr. 24
35.72

Apr. 26
35.28
35.15

Apr. 27
35.02

Apr. 28
34.67
34.41

Apr. 29
34.27
34.08

Apr. 30
33.81
33.35

May 1
32.69
31.80

May 2
31.16

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

Hour

N

8
3
5

7:30
11:30
3:50
5:20

7:30
1
6:40

7:30a

8:10a

6a

Gage 
height

Apr. 2
71.00

Apr. 3
74.70
76.60
77.30

Apr. 4
80.30
80.70
81.10
81.20

Apr. 5
82.40
82.80
83.40

Apr. 6
84.80

Apr. 7
87.90

Apr. 8
88.20

Hour

7
5

7:30
1
8:20

8
2:15
8:05

8:30a

8
1
7:30

7:30
N
5

10:10

Gage 
height

Apr. 9
88.10
88.00

Apr . 10
87.80
87.70
87.60

Apr. 11
87.56
87.54
87.49

Apr. 12
87.45

Apr. 13
87.40
87.42
87.43

Apr. 14
87.45
87.53
87.60
87.66

Hour

7:30
N
7:45

7:30
N
5:45

11:25

7:10
12:15

6

1
7
N
6

10:30

Gage 
height

Apr. 15
87.72
87.79
87.91

Apr. 16
88.10
88.19
88.35
88.50

Apr. 17
88.81
89.00
89.00

Apr. 18
89.16
89.08
89.02
88.93
88.85

Hour

8:30
N
7:30

8:15
7:30

8:45a
10:15p

8:30a
8:45p

8:15
7:30

8a

8:15

Gage 
height

Apr. 19
88.67
88.59
88.45

Apr. 20
88.20
87.98

Apr. 21
87.76
87.57

Apr. 22
87.45
87.29

Apr. 23
87.25
87.19

Apr. 24
87.18

Apr. 26
87.10

Hour
5:45

9
7:30

7:45a
7:45p

7:45
5:30

8
1:15
7:50

8
7:45

7:45a

Gage 
height

86.99
Apr. 27

86.83
86.77

Apr. 28
86.67
86.56

Apr. 29
86.48
86.38

Apr. 30
86.26
86.20
86.14

May 1
86.04
85.90

May 2
85.70
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Milk River near Glasgow, Mont.

Location. Lat 48°09'40", long 106°35'30", inNWjsec. 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. Datum of gage 
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. Discharge for Apr. 1-5, 29, 30 estimated on basis of records for other sta 
tions in Milk River basin. Discharge record available only for April.

Maxima. April 1952: Discharge, 41, 700 cfs 1 a. m. Apr. 18 (gage height, 81.32ft).
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.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March April
1,300
2,000
2,900
4,200
7,300

13,400
27,500
32,000
29,800
26,200

May Day
11
12
13
14
15
16
17
18
19
20

March April
23,800
23,000
22,600
23,400
25,800
30,000
38,200
40,200
35,200
29,800

May Day
21
22
23
24
25
26
27
28
29
30
31

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

March April
25,400
22,500
20,900
20,200
20,600
19,500
18,200
16,600
14,800
12,900

21,010

1.01

May

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

Hour

4
8
N
4
8

12

6
N
6

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

Gage 
height Discharge

March 30
62.5
62.9
63.3
63.5
63.7
63.9

Ma
64.1
64.2
64.4
64.6

roh 31

April 1
64.9
65.1
65.5
65.8
66.3
66.9

April 2
67.3
67.7
68.1
68.5
68.9
69.2

April 3
69.5
69.7
70.1
70.5
71.0
71.7

Hour

2
4
6
8

10
N
2
4
6
8

10
12

6
8
N
2
4
6

12

N
12

N
4
8

12

N
12

Gage 
height Discharge

April 4
72.1
72.7
73.3
74.0
75.0
76.0
75.7
75.2
75.1
75.2
75.5
75.8

Ap
76.6
76.9
76.4
76.4
76.4
76.6
77.0"

ril 5

11,000
April 6

77.5
78.3

12,900
17,000

April 7
79.8
80.3
80.5
80.4

28,000
32,500
34,300
33,400

April 8
80.2
80.2

31,600
31,600

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
6

12

N
6

12

1
N

12

Gage 
height Discharge

April 9
80.0
79.8

29,800
28,000

April 10
79.6
79.4

26,200
24,600

April 11
79.3
79.2

23,800
23,000

April 12
79.2
79.2

23,000
23,000

April 13
79.1
79.2

22,300
23,000

April 14"
79.2
79.4

23,000
24,600

April 15
79.5
79.8

25,400
28,000

April 16
80.0
80.1
80.4

29,800
30,700
33,400

April 17
81.0
81.2
81.3

38,800
40,600
41,500

April 18
81,32
81.2
80,9

41,700
40,600
37,900

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 19
80.6
80.3

35,200
32,500

April 20
80.0
79.7

29,800
27,100

April 21
79.5
79.3

25,400
23,800

April 22
79.1
79.0

22,300
21,600

April 23
78.9
78.8

20,900
20,200

April 24
78.8
78.8

20,200
20,200

April 25
78.9
78.8

20,900
20,200

April 26
78.7
78.6

19,500
18,800

April 27
78.5
78.4

18,200
17,600

April 28
78.2
78.1

16,400
15,800



140 FLOODS OF 1952 IN MISSOURI RIVER BASIN

Milk River at Nashua, Mont.

Location. Lat 48°07'50". long 106°21'50", inNEjNEisec. 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, 31.38ft). 

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

1
2
3
4
F>
6
7
8
9

10

March

465
450
435
420
405
385
370
365
375
380

April

2,700
3,700
4,750
6,000
7,310
9,820

14,300
29,400
30 , 800
28,000

May

14,600
13,700
12,600
11,500
9,560
6,760
4,750
3,730
2,930
2,400

Day

11
12
13
14
15
16
17
18
19
20

March

325
300
280
270
255
245
238
245
240
215

April

24,500
22,700
22,100
22,100
23,200
26,400
33,800
44,200
38,200
31,100

May

2,330
2,370
2,320
2,200
2,140
2,080
1,990
1,910
1,840
1,810

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

200
205
245
285
245
210
215
235
280
575

1,800

360
22.13
0.02

April

26,100
22,900
21,400
20,600
20,200
20,200
19,600
18,500
17,300
15,900

20,930
1,245
1.00

May

1,770
1,650
1,440
1,160

933
813
765
715
558
464
604

3,690
226.9
0.18

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

£& DiScha"Se

March 29
3.81
3.80
3.84
4.01

March 30
4.73
5.94
7.25
8.50

March 31
9.35

10.15
10.61
10.91

April 1
11.30
11.85
12.27
12.74

April 2
13.11
13.47
13.79
14.11

April 3
14.68
15.19
15.58
16.37

April 4
17.39
18.32
19.11
20.06

April 5
21.11
21.70
22.48
23.70

Hour

6
N
6

10
11
12

3
6
8

10
N
6

12

6
N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

hSht Discharge

April 6
25.04
25.84
26.48
26.99
27.37
27.06

April 7
26.80
27.19
27.35
27.06
27.75
28.55 19,600
29.67 22,100

April 8
30.43 28,000
30.73 31,500
30.74 31,600
30.71 31,200

April 9
30.70 31,100
30.58 29,700

April 10
30.43 28,000
30.27 26,400

April 11
30.05 24,200
29.93 23,300

April 12
29.79 22,600
29.72 22,300

April 13
29.66 22,100
29.62 22,000

April 14
29.63 22,000
29.72 22,300

April 15
29.88 23,000
30.06 24,300

Hour

N
12

6
N
6

12

6
10

N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N

hGellht Discharge

April 16
30.27 26,400
30.47 28,500

April 17
30.63 30,300
30.81 32,400
31.06 37,100
31.26 42,200

April 18
31.36 44,800
31.38 45,300
31.37 45,000
31.34 44,200
31.27 42,400

April 19
31.10 38,100
30.91 34,000

April 20
30.70 31,100
30.45 28,200

April 21
30.24 26,100
30.02 24,000

April 22
29.84 22,800
29.64 22,000

April 23
29.44 21,400
29.24 20,900

April 24
29.08 20,600
28.88 20,200

April 25
28.87 20,100
28.90 20,200

April 26
28.88 20,200
28.78 20,000

April 27
28.57 19,600

Hour

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

hefjht Discharge

28.26 19,100
April 28

27.83 18,500
27.37 17,900

April 29
26.88 17,300
26.39 16,700

April 30
25.68 15,800
25.18 15,200

May 1
24.68 14,600
24.21 14,000

May 2
23.79 13,600
23.34 13,100

May 3
22.84 12,500
22.37 12,100

May 4
21.78 11,500
20.95 10,800

May 5
19.78 9,620
18.25 8,220

May 6
16.46 6,650
15.09 5,510

May 7
14.07 4,690
13.34 4,110

May 8
12.83 3,710
12.39 3,370

May 9
11.74 2,890
11.18 2,560

May 10
10.78 2,370
10.62 2,310
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Wolf Creek Basin 

Wolf Creek near Wolf Point, Mont.

Location. Lat 48°06', 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-stage 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 oft 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, 9.25ft).
1909-14, 1950 to February 1952: Discharge, 324 cfs Apr. 5, 1951 (gage height, 6.06ft, from

graph based on gage readings).

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

15
10
25
75

200
2,930
2,380

599
163

92

May
6.5
6.3
6.0
7.2
7.7
8.0
8.2
8 0 2
7.0
5.6

Day
11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April

76
98
81
52
39
32
26
22
19
16

May
5.8
5.4
4.7
4.3
4.9
4.5
4.3
4.0
4.0
3.4

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
0
0
0
0
0
0

.1

.2

.4

.5
3

0.14
8.3

0.0007

April
14"

13
12
10

9.9
9.0
8.8
8.0
7.2
6.8

235
13,980

1.07

May
3.0
2.8
2.6
2.2
1.7
1.8
1.8
1.7
1.7
1.7
1.8

4.48
275

0.02

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

Hour

6
N
6
9

12

4
6
N
6

10
12

Gage 
height Discharge

April 5
4.98
5.06
5.30
7.27
7.52

April 6
9.05
8.82
7.71
7.13
7.39
8.70

6,180
5,180
2,060
1,180
1,530
4,700

Hour

1
6
N
6

12

2
6
N
6

12

6
N

Gage 
height Discharge

April 7
9.25
a. 32
7.27
6.71
6.58

7,050
3,460
1,360

749
646

April 8
6.53
7.26
6.32
5.81
5.52

611
1,340

472
274
236

April 9
5.25
4.60

206
140

Hour

6
12

6
N
6

12

6
N
6

12

6

hSht ^charge

4.43 125
4.41 123

April 10
4.18 103
4.01 90
3.84 78
3.75 72

April 11
3.79 74
3.70 68
3.68 67
4.36 118

April 12
4.30 113

Hour

N
6

12

6
N
6

12

6
N
6

12

Gage ni'Sr-haTirpheight uiscnarge

3.94 85
3.82 76
4.31 114

April 13
4.09 96
3.83 77
3.63 64
3.53 58

April 14
3.50 56
3.42 51
3.36 48
3.31 45
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Missouri River Main Stem 

Missouri River near Wolf Point, Mont.

Location. -Lat 48°04', long 105°32', in NW? sec. 28, T. 27 N., R. 48 E., on right bank, 500ft 
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 39, 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

1
2
3
4
5
6
7
8
9

10

March
5,500
5,000
5,000
5,000
5,000
5,500
5,500
5,500
5,500
5,000

April
8,000
9,000

11,000
12,000
13,000
16,000
20,000
35,000
36,200
33,900

May
21,900
20,200
19,000
17,900
15 , 400
14,200
13,000
11,000
9,890
8,960

Day

11
12
13
14
15
16
17
18
19
20

March
5,000
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500
3,500

April
31,300
29,500
28,400
28,300
28,800
30,800
32,900
37,700
45,100
44,300

May
8,040
6,990
6,390
7,700
8,480
9,240
7,990
7,830
7,420
8,340

Day

21
22
23
24
25
26
27
28
29
30
31

Runoff, in inches . '. .............................................

March
3,500
3,500
3,500
4,000
4,500
4,000
5,000
6,000
6,500
6,500
7,000

0.06

April
38,300
34,800
32,100
29,200
27 , 400
26,600
25,700
23,400
23,700
23,100

27,180

0.36

May
9,100

10,700
10,400
8,720
7,440
6,610
6,280
6,280
6,060
6,110
6,060

0.14

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6
9

12

6
N
6

12

6
N
6

12

6
N

^Discharge

March 27
5.61
5.80
5.97
6.00

March 28
6.00
6.11
6.39
6.68

March 29
6.84
6.85
6.94
7.13

March 30
7.25
7.22
7.25
7.65

March 31
8.15
8.37
8.27
8.25
8.31

April 1
8.72
9.05
9.20
9.42

April 2
9.54
9.43
9.39
9.58

April 3
9.90

10.07

Hour

6
12

6
N
6

12

6
N
6

12

6
N
4
6
8

12

3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

he\aght| Dischar*e

10.08
9.95

April 4
9.69
9.49
9.49
9.77

April 5
10.17
10.42
10.64
11.17

April 6
11.75
12.47
12.84
12.89
12.86
13.02

April 7
13.11
13.08
13.09
13.05
13.47
13.06
13.19
13.14
14.59
14.86
13.76
14.91
14.81
13.95
12.87
13.39
13.09
12.79
11.96

Hour

10
11
12

2
5
6
9

10
11

N
3
6

12

6
N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

N

Stl Discharse
12.27
12.09
11.94

April 8
11.30
11.15
10.89
10.84
10.76
10.75
10.88

9.48
9.43
9.04 38,400

April 9
8.85 36,700
8.80 36,300
8.67 35,200
8.62 34,800

April 10
8.54 34,100
8.35 32,600

April 11 ,
8.22 31,500
7.97 29,500

April 12
8.02 29,900
7.87 28,700

April 13
7.82 28,400
7.81 28,300

April 14
7.81 28,300
7.83 28,400

April 15
7.86 28,600
7.95 29,400

April 16
8.16 31,000

Hour

12

N
12

N
12

N
7

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

hStl Discharge
8.23 31,600

April 17
8.38 32,800
8.57 34,300

April 18
8.94 37,500
9.39 41,500

April 19
9.89 46,000
9.98 46,800
9.92 46,300

April 20
9.75 44,800
9.35 41,200

April 21
9.01 38,100
8.74 35,800

April 22
8.66 35,100
8.43 33,200

April 23
8.31 32,200
8.12 30,700

April 24
8.00 29,100
7.97 27,800

April 25
8.08 27,400
8.17 27,000

April 26
8.27 26,600
8.39 26,300

April 27
8.46 25,700
8.54 25,200

April 28
8.43 23,000
8.36 22,500
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Missouri River near Wolf Point, Mont. Continued

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, l&52--Con.

Hour

N
12

N
12

N
12

Gage 
height Discharge

April 29 
8.57 24,200
8.53 23,800

April 30 
8.42 23,000
8.39 22,700

May 1 
8.27 21,800
8.23 21,400

Hour

N
12

N
12

N
12

Gage 
height Discharge

May 2 
8.05 20,000
7.95 19,400

May 3 
7.85 18,800
7.87 18,900

May 4 
7.68 17,800
7.51 17,000

Hour

N
12

N
12

N
12

Gage 
height Discharge

May 5 
7.08 15,300
6.73 14,200

May 6 
6.71 14,100
6.74 14,200

May 7 
6.24 12,800
5.96 12,000

Hour

N
12

N
12

N
12-

Gage 
height Discharge

May 8 
5.42 10,600
5.32 10,400

May 9 
5.00 9,510
4.98 9,460

May 10 
4.57 8,360
4.65 8,550

Redwater Creek Basin 

Redwater Creek at Circle, Mont.

Location.-Lat 47°25', long 105°35', inSWjsec. 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 stagej 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, 12.36ft). 

1929 to February 1952: Discharge, 6, 220 cfs June 17, 1944 (gage height, 18.5ft, from
floodmark) from rating curve extended above 2, 500 cfs.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0.
0

April

3,620
2,680
2,070
1,160
1,250

825
375
188

88
51

May
3.8
3.3
3.2
3.0
2.7
2.7
2.6
2.5
2.4
2.4

Day

11
12
13
14
15
16
17
18
19
20

March
0
0
0
0
0
0
0
0
0
0

April
36
29
24
20
17
14
12
12
11
9.4

May
2.3
2.0
1.9
1.8
2.1
1.8
1.8
1.7
1.6
1.6

Day

21
22
23
?A
25
26
27
28
29
30
31

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

March

0
0
0
0
0
0
0

.5
750

4,000
4,510

299
18,370

0.64

April

8.2
7.2
7.1
6.5
6.3
5.6
5.4
4.9
4.0
4.0

0.87

May

1.5
1.4
1.3
1.2
1.1
1.1
1.0
1.0
1.1
1.7
2.0

1.99

0.004

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

Hour

1
2
6
8
N
2
5
6
9

11
12

2
3
6
7
8
N

Gage 
height Discharge

March 31
12.36
12.36
12.29
12.23
11.58
11.30
11.31
11.37
11.60

xll.52
11.63

5,740
5,740
5,580
5,430
3,970
3,430
3,450
3,560
4,010
3,850
4,070

April 1
11.31
11.64
11.10
10.96

3,450
4,090
3,080
2,850

11.98 4,830
11.50 3,810

Hour

6
12

3
6
N
3
6

12

4
6
N
2
6
9

12

4
6

Gage 
height
11.06
11.45

Discharge

3,010
3,720

April 2
11.45
11.18
10.38
10.09
10.39
11.12

3,720
3,220
2,060
1,740
2,070
3,110

April 3
11.13
11.05
10.35
9.98
9.32
9.15
9.33

3,130
3,000
2,020
1,630
1,160
1,060
1,170

April 4
9.62
9.59

1,350
1,330

Hour

N
4
6

12

3
6
N
5
6

12

2
6
N
6

12

3
6

Gage 
height

8.79
8.37
8.63

10.20

Discharge

926
796
874

1,850
April 5

10.43
10.05
8.50
8.00
8.14
9.65

2,120
1,700

835
685
727

1,380
April 6

9.90
9.11
7.93
7.35
7.28

1,560
1,040

664
512
495

April 7
7.25
7.14

488
460

Hour

N
3
6

12

6
9
N
6

12

2
4
6

11
N
6

12

Gage 
height
6.60
6.40
6.35
6.23

Discharge

350
313
304
282

April 8
5.88
5.82
5.66
5.23
5.11

224
214
190
133
118

April 9
5.07
5.13
5.05
4.79
4.84
4.64
4.59

113
121
111

82
87
68
63
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Poplar River Basin

Middle Fork Poplar River at international boundary 

(International gaging station)

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 
affected by ice Apr. 6-12. No gage height record Mar. 27 to Apr. 5; discharge computed 
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, 7.71ft); 
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

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

5
3
5

50
300

1,360
2,320
1,080
1,150
1,000

May

12.1
13.1
15.2
18.8
19.3
17.2
15.7
14.1
12.1
10.7

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April

1,380
1,860
2,100
2,680
2,400
1,190

765
450
320
167

May

9.4
8.6
8.2
8.2
9.8

12.6
12.6
11.6
10.7
10.2

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0
0
0
0

.1

.5
1
1
3

0.18
11

0.0005

April

100
77
47.8
36.1
29.0
23.6
19.9
17.8
14.6
12.6

699
41,580

2.05

May

11.1
10.7
9.4
8.2
7.0
6.4
5.0
4.8
5.0
7.0
7.6

10.7
659

0.03

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height Discharge

April 6
6.09
6.39
7.16
8.16

826
1,040
1,730
3,000

April 7
7.65
7.40
7.74
6.99

2,390
2,080
2,500
1,630

April 8
6.12
6.07
6.29
6.61

924
889

1,050
1,310

April 9
6.46
6.41
6.17

1,240
1,200
1,000

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
6.16

Discharge

998
April 10

6.11
5.93
5.90
6.14

1,080
945
924

1,110
April 11

6.01
6.04
6.54
7.23

1,110
1,130
1,570
2,350

April 12
6.82
6.37
6.30
6.77

2,110
1,610
1,540
2,050

April 13
6.53
6.20

1,870
1,530

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height

6.82
7.71

Discharge

2,210
3,500

April 14
7.29
7.00
6.88
7.28

2,840
2,440
2,290
2,820

April 15
6.98
6.83
7.13
6.50

2,410
2,230
2,610
1,840

April 16
6.00
5.71
5.49
5.37

1,350
1,110

938
854

April 17
5.38 861

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

height DischarSe

5.33 826
5.09 674
4.83 544

April 18
4.69 486
4.63 463
4.50 415
4.21 325

April 19
4.14 306
4.30 350
4.26 339
3.91 249

April 20
3.61 185
3.43 153
3.35 140
3.30 132
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East Fork Poplar River at international boundary 

(International gaging station)

Location. Lat 49°00'00", long 105°24'30", in SWi sec. 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

1
2
3
4
5
6
7
8
9

10

March

2
2
2
2
2
2
2
2
2
2

April

13
14
35

107
220

1,050
1,640
1,400

862
621

May

75
72
67
62
49.1
44.6
39.2
30.5
23.2
19.4

Day

11
12
13
14
15
16
17
18
19
20

March

2
2
2
2
2
2
2
2
2
2

April

790
1,570
1,280
1,310

923
426
222
150
107

84

May

16.8
14.2
12.4
11.3
10.6
10.6
9.6
9.0
9.0
9.0

Day

21
?,?,
23
24
25
26
27
28
29
30
31

Runoff, in acre-feet ................. v ..........................
Runoff, in inches ...............................................

March

2
2
2
2
2
2
2
2
3
7

14

2.6
159

0.01

April

86
101

89
86
94
93
96
90
82
73

457
27,200

2.00

May

9.0
9.0
8.5
7.9
7.0
6.8
5.8
5.1
5.8
6.6
6.1

21.7
1,330
0.098

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

Hour

6
N
3
6

12

6
9
N
6

12

6
N
6

12

6
8
N

Gage 
height Discharge

April 3
4.85
4.91
4.96
5.58
6.30

15.2
17.2
19
53

112
April 4

6.44
6.46
6.27
6.14
6.58

116
118

99
88

130
April 5 ti

6.55
6.58
7.92
9.39

110
113
289
610

April 6
10.16
10.44
10.35

977
1,060
1,030

Hour

4
6

12

4
6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage
height

10.40
10.74
11.45

Discharge

1,050
1,160
1,420

April 7
12.10
11.98
11.54
11.14
11.08

1,890
1,840
1,660
1,500
1,480

April 8
11.12
10.81
9.71
8.91

1,690
1,570
1,150

905
April 9

8.68
8.63
8.16
8.11

929
914
773
758

April 10
7.45
7.40

655
642

Hour

6
12

6
N
3
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height

6.97
7.02

Discharge

535
548

April 11
7.61
7.65
7.56
7.68
8.29

791
803
776
812
995

April 12
9.34
9.82

10.18
9.61

1,490
1,680
1,820
1,590

April 13
8.90
8.61
8.67
8.33

1,310
1,210
1,230
1,110

April 14
8.24
8.84

1,080
1,290

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

IK

6
N
6

12

Gage 
height

9.69
9.08

Discharge

1,630
1,380

April 15
7.95
7.33
7.45
6.98

Apr
6.25
5.63
5.31
5.09

995
809
845
704

11 16
518
378
316
279

April 17
4.88
4.69
4.49
4.40

247
219
191
179

April 18
4.27
4.17
4.05
3.94

162
150
137
126
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West Fork Poplar River at international boundary 

(International gaging station)

Location. Lat 49°00'00". long 106°22'00", in SE^ sec. 5, T. 1, R. 3W., 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, 5.15ft).
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

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

0.5
.3

1.0
5.0

20
150
240
180
130
220

May

0.8
1.0
1.2
1.0
1.0

.8

.7

.7

.7

.6

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April

350
570

1,270
3,020
2,350

826
318
142

92
44

May

0.4
.3
.3
.4
.5
.4
.5
.5
.4
.4

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0
0
0
0
0

.1

.2
1.0

.5

0.06
3.6

0.0005

April
20.2
13.8
9.9
7.1
5.5
4.2
2.9
2.2
1.4
1.2

19,830
2.64

May

0.3
.3
.3
.3
.3
.2
.2
.2
.3
.3
.3

0.50
31

0.004

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

Hour

6
N
6

12

6
10

N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 7
3.51
3.52
3.40
3.19

April 8
3.11
3.29
3.21
3.14
3.04

April 9
2.95
2.80
3.01
2.91

April 10
2.91
3.02
3.54
3.45

Hour

6
N
4
6

12

6
N
2
6

12

6
N
6
8

12

6
8
N

Gage 
height Discharge

April 11
3.32
3.30
3.68
4.40
4.57

April 12
4.49
4.39
4.66
4.18
4.13

April 13
3.82
4.08
4.58
4.72
4.66

April 14
4.16
4.06
4.33

1,510
1,320
1,900

Hour

6
9

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height
4.98
5.15
5.10

Discharge

4,450
5,450
5,150

April 15
4.75
4.16
4.13
3.87

3,330
1,510
1,450
1,040

April 16
3.81
3.77
3.51
3.26

969
925
663
458

April 17
3.09
3.08
2.95
2.80

343
337
265
193

April 18
2.66
2.60
2.67

140
120
143

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
2.64

Discharge

133
April 19

2.57
2.48
2.38
2.31

112
89
70
58

April 20
2.27
2.22
2.16
2.09

52.0
44.3
36.5
28.3

April 21
2.01
1.96
1.92
1.90

22.0
19.2
17.3
16.3

April 22
1.86
1.84
1.80
1.77

14.8
14.0
12.5
11.5
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Poplar River near Poplar, Mont.

Location. Lat 48°10'10", long 105°10'40", inNEjNEjsec. 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, 16.98ft, from 

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

from floodmarks, site and datum then in use) .
Flood of July 10, 1946, reached a stage of 18.1 ft, from .floodmark, present site and datum 

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

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March
0.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

April

25
20
50

250
1,000
6,000

20,300
26,200
18,300
8,060

May
249
233
228
228
222
217
217
202
187
183

Day
11
12
13
14
15
16
17
18
19
20

March
0.2

.1

.1

.6

.8

.6

.4

.2

.2

.2

April
5,380
5,310
7,060
8,340
9,950

10,800
8,410
3,930
2,030
1,300

May
175
160
154
151
149
143
140
136
131
124

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
0.1

.2

.1

.1

.4

.1

.2

.8
1.2
1.2
7.0

0.51

0.0002

April
929
730
584
499
444
401
354
324
287
263

4,918

1.77

May
118
107

98
88
78
70
72
64
61
66
64

146
8,960
0.05

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

Hour

6
N
6

12

6
8
N
2
6

12

6
N
6

12

6
8
9
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

March 31
1.84
1.86
2.01
2.61

April 1
2.96
3.07
2.91
3.06
2.85
2.80

April 2
2.80
2.58
2.53
2.61

April 3
2.42
2.38
3.80
4.89
6.84
7.35

April 4
7.44
7.91
7.46
7.54

April 5
7.79
7.81

Hour

3
6
9

12

6
9
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height

7.85
8.57

11.50
13.38

Discharge

April 6
13.81
14.51
14.46
14.64
14.98 9,130

April 7
15.60
16.47
16.88
16.98

13,400
22,500
26,800
27 . 800

April 8
16.96
16.84
16.73
16.58

27,600
26,400
25,200
23.600

April 9
16.50
16.15
15.68
15.31

22,800
19,100
14,200
10,800

April 10
15.00
14.61
14.17
13.83

9,210
7,840
6,740
6,120

April 11
13.42 5,520

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6
9

12

6
N

Gage 
height
13.04
12.88
12.81

Discharge

5,260
5,160
5,110

April 12 '
12.86
13.13
13.28
13.50

Ap
13.83
14.31
14.69
14.79

5,140
5,320
5,420
5,600

rll 13
6,120
7,040
8,090
8,420

April 14
14.73
14.76
14.83
14.69

Ap
14.46
15.57
15.12
15.33

Ap
15.13
15.13
15.42
15.50
15.46

8,220
8,320
8,560
8,090

rll 15
7,420

13,100
9,750

11,000
rll 16

9,800
9,800

11,700
12,400
12,000

April 17
15.14
14.65

9,850
7,960

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
14.26
13.65

Discharge

6,930
5,820

April 18
12.24
10.68
9.50
8.75

4,740
3,750
3,040
2,590

April 19
8.23
7.75
7.29
6.92

2,280
2,020
1,760
1,560

April 20
6.67
6.45
6.18
5.90

1,420
1,320
1,180
1,040

April 21
5.73
5.65
5.56
5.42

964
928
889
833

"April 22
5.28
5.15
5.02
4.90

777
728
681
639

April 23
4.81
4.73
4.65
4.59

608
582
556
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", inSWjsec. 4, T 1 . 37 N., R. 51 E., on left bank 500 ft 
downstream from Little 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, 12.68ft, 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

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

150
300
350

1,000
2,500
3,100
2,490

705
307
204

May

4.8
4.4
4.0
3.6
3.2
3.0
2.9
2.8
2.8
2.8

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April

260
404
275
231
152

84
54
36
26.2
17.3

May

2.7
2.7
2.7
2.6
2.5
2.4
2.4
2.3
2.3
2.2

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0
0
0
0
1
3
5

10
30

1.6
97

0.01

April

14
10.7
7.4
6.6
5.8
5.0
4.8
4.4
4.2
4.0

424
25,210

2.49

May

2.1
2.1
2.1
2.0
2.0
1.9
1.8
1.8
1.9
2.0
2.2

2.61
161

0.02
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Big Muddy Creek at Daleview, Mont.

Location. Lat 48°55', long 104°57', in Nf 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, 17.15ft).
1947 to February 1952; Discharge, 2,920 cfs (revised) Apr. 18, 1948 (gage height, 16.58 ft).

Mean discharge, in cubic feet ;>er second. 1952

Day

1
2
3
4
5
6
7
8
9

10

March
0
0
0
0
0
0
0
0
0
0

April
200
400
400
579

1,160
3,680
5,120
1,760

426
237

May
6.4
6.3
6.4
6.4
5.9
5.3
5.1
4.8
4.6
4.5

Day
11
12
13
14
15
16
17
18
19
20

March
0
0
0
0
0
0
0
0
0
0

April
258
451
388
309
228
122

72
47
33
27

May
4.3
4.2
4.1
3.9
3.8
3.7
3.6
3.5
3.4
3.2

Day
21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. ......... .......

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

March
0
0
0
0
0
0
1
4
9

15
40

2.2
137

0.008

April
19
15
14
13
11
10
9.2
8.3
7.4
6.6

534
31,760

1.81

May
3.1
3.0
2.8
2.7
2.6
2.6
2.5
2.5
2.5
2.5
2.5

3.96
243

0.01

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

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

March 30
5.28
5.16

March 31
4.90
5.42
6.08
6.86

April 1
7.79
8.52

10.10
11.39

April 2
11.13
10.83
11.72
11.55

April 3
10.96
10.70
10.98
11.35 519

April 4
11.03
11.27

487
511

Hour

6
12

6
N
6

12

6
N
6

12

6
10

N
6

12

6
N
6

12

4
6

Gage 
height

12.50
13.74

Discharge

650
814

April 5
14.80
15.40
15.72
16.29

978
1,090
1,200
1,920

April 6
16.53
16.87
16.87
16.83

2,720
4,470
4,470
4,230

April 7
16.95
17.15
17.14
16.97
16.70

4,980
6,360
6,290
5,100
3,500

April 8
16.44
16.17
14.72
11.85

2,390
1,640

965
572

April 9
11.02
11.02

486
486

Hour

N
6

12

6
N
6

12

3
6
N
6
9

12

3
6
N
6

12

6
N
6

12

Gage 
height

10.91
9.68
8.27

Discharge

475
355
236

April 10
8.22
8.53
8.41
7.65

232
255
246
192

April 11
7.30
7.50
8.32
9.62
9.69
9.53

168
182
239
350
356
342

April 12
9.36
9.48

11.08
11.86
10.94

326
337
492
573
478

April 13
10.03
9.91

10.05
9.34

387
376
389
325

Hour

6
9
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 14
8.80 277
8.72 271
9.04 298
9.78 364
8.90 285

April 15
8.01 218
7.72 197
8.45 249
7.86 207

April 16
6.90 142
6.31 108
5.96 91
5.84 85

April 17
5.79 82
5.57 73
5.29 62
5.12 55

April 18
5.04 52
4.91 46
4.81 42
4.72 39
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Big Muddy Creek at Plentywood, Mont.

Location. Lat 48°46'. long 104°35', in NW^NW? 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.

Maxima. March-May 1952: Discharge, 7, 240 cfs 3 a. m. Apr. 8 (gage height, 19.00ft).
1948 to February 1952: Discharge observed, 2, 850 cfs Apr. 19, 1948 (gage height, 15.64ft).

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.2
1.2
1.2

April
300
790

1,100
1,400
2,200
4,260
6,370
6,930
5,750
3,390

May
26
24
23
24
23
22
21
21
19
18

Day
11
12
13
14
15
16
17
18
19
20

March
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2

April
1,730

964
780
894
808
596
421
255
140
101

May
18
17
17
16
16
15
15
15
14
14

Day
21
22
23
24
25
26
27
28
29
30
31

March
1.2
1.2
1.2
1.2
1.2
1.2
5

10
15
20
50
4.21

259
0.005

April
77
63
54
46
42
43
38
33
30
27

1,321
78,590

1.55

May
13
12
12
12
11
11
11
11
12
11
11

16.3
1,000
0.02

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

Hour

N
6

12

3
6
9
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 31
4.56
6.00
6.83

April 1
6.99
6.94
6.77
6.82
7.54
8.75 640

April 2
9.01
9.27
9.98

10.70

700
750
890

1,000
April 3

10.98
11.17
11.62
11.93

1,100
1,100
1,200
1,300

April 4
11.96
12.08
12.85
14.10

1,300
1,300
1,500
1,800

Hour

2
6
9
N
3
6

12

6
N
6

12

6
N
6

12

3
6
N
6

12

6

Gage 
height Discharge

April 5
14.36
13.20
14.84
14.67
14.58
14.82
16.80

1,900
1,600
2,200
2,100
2,000
2,100
3,600

April 6
17.80
16.90
16.08
17.47

5,350
4,160
3,300
4,890

April 7
18.30
18.53
18.79
18.97

6,100
6,470
6,880
7,190

April 8
19.00
18.95
18.81
18.69
18.58

Ap
18.39

7,240
7,160
6,920
6,720
6,550

fll 9
6,240

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
18.16
17.76
17.24

Discharge

5,890
5,290
4,580

April 10
16.72
16.14
15.47
14.73

3,950
3,360
2,790
2,320

April 11
14.03
13.21
12.24
11.30

1,970
1,700
1,460
1,250

April 12
10.46
9.70
9.18
8.92

1,080
930
830
781

April 13
8.79
8.84
8.97
9.20

756
766
790
834

April 14
9.45
9.60

882
910

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

height Discharge

9.64 918
9.56 902

April 15
9.36 864
9.11 817
8.79 756
8.44 691

April 16
8.09 628
7.80 579
7.54 540
7.28 505

April 17
6.97 465
6.62 420
6.27 377
5.96 340

April 18
5.62 299
5.24 256
4.79 207
4.48 173

April 19
4.28 152
4.14 138
4.03 127
3.92 117
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Big Muddy Creek at Reserve, Mont.

Location. Lat 48°37', long 104°27', in Ni sec. 24, T. 33 N., R. 55 E., .near center of span on 
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

1
2
3
4
5
6
7
8
9

10

March
0.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

April
10
50

620
1,150
1,630
1,740
1,750
1,760
1,750
1,750

May

45
42
40
38
36
34
32
31
29
28

Day

11
12
13
14
15
16
17
1R
19
20

March
0.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

April

1,750
1,730
1,520
1,140
1,060

989
701
453
252
180

May

27
26
25
24
23
22
21
20
20
19

Day
21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second I/ ...............

Runoff, in inches I/. ............................................

March

0.2
.2
.2
.2
.2
.2

1
2
4
6
8

0,81

0.0009

April

130
100

90
80
72
65
60
56
52
48

1,331

1.29

May

18
18
17
16
16
16
15
15
14
14
13

24.3

0.02

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

heijht Discharge

April 1
3.70
3.10
3.50
3.90

April 2
4.00
4.20
4.70
6.80

April 3
9.10

10.00
10.85
11.40

April 4
11.80
12.45
12.90
13.20 1,500

Hour

6
N
6

12

N
12

N
5

12

N
12

N
12

N
12

Gage 
height Discharge

April 5
13.35
13.45
13.60
13.65

1,570
1,620
1,720
1,740

April 6
13.65
13.65

1,740
1,740

April 7
13.66
13.70
13.70

1,750
1,760
1,760

April 8
13.69
13.69

1,760
1,760

April 9
13.68
13.66

1,750
1,750

April 10
13.65
13.66

1,750
1,750

Hour

N
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

April 11
13.68
13.68

1,750
1,750

April 12
13.67
13.62
13.55
13.35

1,750
1,740
1,720
1,670

April 13
13.10
12.80
12.40
11.90

1,610
1,540
1,450
1,330

April 14
11.35
10.95
10.75
10.65

1,200
1,110
1,060
1,040

April 15
10.70
10.78

1,050
1,070

Hour

6
12

6
N
6

12

- 6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
10.82
10.78

Discharge

1,080
1,070

April 16
10.70
10.50
10.15

9.80

1,050
1,010

933
856

April 17
9.40
9.00
8.65
8.35

770
690
627
576

April 18
7.90
7.50
7.10
6.60

506
450
398
338

April 19
6.15
5.80
5.35
5.00

288
252
210
181

\J Records include discharge of overflow channel (see p. 152).
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Big Muddy Creek at Reserve, Mont. -Continued

Records for overflow channel

Mean discharge, in cubic feet per second. 1952
Day

1
2
3
4
5
6
7
8
9

10

March April

0
10
50
76

348
1,600
2,290
3,140
3,700
2,540

May Day

11
12
13
14
15
16
17
18
19
20

March April

1,690
1,050

504
158

24
0
0
0
0
0

May Day

21
22
23
24
25
26
27
28
29
30
31

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

March April

0
0
0
0
0
0
0
0
0
0

_

-

May

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

April 2
2.00
2.35
2.60
2.80

April 3
2.90
3.00
3.10
3.10 80

April 4
3.05
3.05
3.05
3.20

72
72
72
95

April 5
3.60
4.10

160
280

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

^Discharge

4.70 500
5 . 25 805

April 6
5.75 1,240
6.10 1,780
6.20 1,960
6.25 2,050

April 7
6.30 2,140
6.40 2,320
6.45 2,410
6.50 2,500

April 8
6.55 2,590
6.70 2,860
7.10 3,580
7.60 4,540

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

April 9
7.35
7.10
7.00
6.80

4,040
3,580
3,400
3,040

April 10
6.65
6.50
6.40
6.30

2,770
2,500
2,320
2,140

April 11
6.15
6.00
5.95
5.85

1,870
1,600
1,520
1,370

April 12
5.70
5.55

1,180
1,040

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
5.40
5.20

1952

Discharge

910
770

April 13
5.00
4.60
4.40
4.10

650
460
380
280

April 14
3.80
3.60
3.30
3.00

200
158
106

60
April 15

2.70
2.40
2.10
1.80

33
19
10

4.5
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Yellowstone River Basin 

Yellowstone River near Sidney, Mont.

Location. Lat 47°37'. long 104°11', in NW^NWj 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 to February 1952: 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 >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

5,000
4,900
5,000
5,200
5,300
5,300
5,400
5,400
5,500
5,600

April

110,000
79,200
54,800
40,500
35,700
36,300
33,400
27,700
23,900
20,800

May

17,200
21,300
25 , 200
25,100
25,300
26,900
30,200
33,400
31,700
27,800

Day

11
12
13
14
15
16
17
18
19
20

March

6,000
6,200
6,000
6,200
6,400
6,400
6,300
6,200
6,300
6,200

April

17,100
14,200
12,600
11,600
10,900
10,600
10,600
10,400
10,500
11,000

May

25,100
22,700
20,400
18,700
17,100
17,500
19,700
21 , 900
22,000
19,500

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

6,300
6,500
6,300
6,000
6,000
6,500
7,300
8,200

11,000
17,500

118,000

10,140
623.6
0.17

April

11,800
11,600
11,600
12,500
13,000
12,400
12,200
12,200
12,400
14,400

23,530
1,400
0.38

May

17,300
16,600
16,900
23,300
35,600
37,200
37,200
34,900
36,700
38,400
36,700

25,790
1,586
0.43

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

Hour

6
N
6
8

10
11
12

6
N
2
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 30
9.3
9.9

10.5
13.8
19.6
19.7
19.6 100,000

March 31
18.1
16.6
16.3
16.0
16.0

138,000
118,000
114,000
110,000
110,000

April 1
16.2
16.2
15.8
15.2

113,000
113,000
108,000
100,000

April 2
14.4
13.3
12.3
11.6

90,800
78,300
67,300
60,600

April 3
11.0
10.6
10.1
9.6

56,600
55,800
52,400
48,300

April 4
12.36
12.03
11.75
11.57

42,800
39,900
37,400
35,800

April 5
11.73
11.66
11.44
11.27

37 , 200
36,600
34,600
33,200

Hour

6
N
6

12

6
N
6

12

6
N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 6
11.64
11.88
11.74
11.41

36,200
38,300
37,000
34,200

April 7
11.38
11.38
11.31
11.03

33,900
33,800
33,200
30,800

April 8
10.81
10.66
10.45
10.39

29,000
27,800
26,000
25,500

April 9
10.21
10.00

24,000
22 , 200

April 10
9.89
9.53

21,300
18,500

April 11
9.33
9.09

17,100
15,600

April 12
8.83
8.63

14,000
13,100

April 13
8.56
8.39

12,700
12,000

April 14
8.23
8.23

11,400
11,400

April 15
8.06
8.00

10,800
10,600

April 16
8.02
8.04

10,600
10,700

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

htilht Discharge

April 17
8.01
7.98

10,600
10,500

April 18
7.94
7.96

10,400
10,500

April 19
7.93
8.00

10,400
10,600

April 20
8.11
8.21

11,000
11,300

April 21
8.41
8.35

12,100
11,900

April 22
8.26
8.21

11,500
11,400

April 23
8.23
8.28

11,600
12,000

April 24
8.37
8.45

12,500
13,000

April 25
8.44
8.33

13,100
12,700

April 26
8.24
8.17

12,400
12,200

April 27
8.11
8.09

12,100
12,200

April 28
8.06
8.00

12,200
12,000

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 29
8.04
8.15

12,300
13,000

April 30
8.42
8.62

14,500
15,700

May 1
8.86
9.13

17 , 200
18,900

May 2
9.44
9.75

21,300
23,800

May 3
9.98

.10.00
25,600
25,800

JL May 4
9.90
9.88

24,900
24,700

May 5
9.96

10.01
25 , 400
25 , 800

May 6
10.14
10.30

26,800
28,100

May 7
10.56
10.84

30,200
32,400

May 8
10.99
11.02

33,700
33,800

May 9
10.76
10.54

31,600
29,700

May 10
10.30
10.15

27,700
26,300
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Missouri River Main Stem 

Missouri River near Williston, N. Dak.

Location Lat 48°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, 170,000cfs 8:20 a.m. Apr. 1 (gage height, 17.76ft, 

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 cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

12,800
12,800
13,000
12,800
12,400
12,000
11,700
11,400
11,400
11,400

April

124,000
113,000
101,000
99,400

100,000
72,500
70,700

103,000
92,600
85,100

May

39,600
42,300
45,300
44,900
43,000
43,800
45,200
47,800
45,700
41,600

Day

11
12
13
14
15
16
17
18
19
20

March

11,600
11,700
11,500
11,400
11,100
10,900
10,800
10,600
10,400
10,400

April

73,600
62,800
54,200
49,800
49,400
48,000
49,800
52,000
52,100
57,000

May

38,000
35,400
33,200
30,600
27,800
26,000
26,800
29,000
30,300
29,900

Day

21
22
23
24
25
26
27
28
29
30
31

Runoff, in thousand acre-feet ....................................
Runoff, in inches ...............................................

March

10,300
10,400
10,700
11,200
11,500
11,900
12,100
12,100
12,400
14,400
25,700

743.4
0.08

April
60,000
54,700
50,400
46,500
43,200
39,600
37,900
37,000
36,800
37,300

65,110
3,875
0.44

May

27,300
25,100
26,000
30,200
41,900
46,800
46,200
44,600
41,200
43,100
43,600

2,305
0.26

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

Hour

N
12

8
4

12

6
N
6

11
12

3
6

7:20
7:50
8:20

9

Gage 
height Discharge

March 29
6.56
6.82

12,300
12,900

March 30
7.07
7.44
8.15

13,600
14,600
17,000

March 31
8.75
9.53

10.95
12.17
12.65

19,500
23,500
30,000
40,000
45,000

April 1
14.40
15.60
16.55
15.70
17.76
16.60

68,000
90,000

105,000
107,000
170,000
150,000

Hour

10
N
3
6

12

6
N
3
9

12

6
N
6

12

6
N

Gage 
height
16.10
15.90
16.87
16.58
15.19

Discharge

144,000
142,000
160,000
156,000
131,000

April 2
14.24
13.70
13.52
13.48
13.41

116,000
109,000
107,000
107,000
106,000

April 3
13.18
12.90
12.66
12.62

103,000
101,000
98,000
98,000

April 4
12.38
12.10

95,000
91,000

Hour

5
9

12

6
N
6

12

6
N
6

12

6
N
4
7

12

Gage 
height
11.75
14.50
13.00

Discharge

86,000
130,000
120,000

April 5
12.00
11.12
10.47
9.92

110,000
100,000
90,000
81,400

April 6
9.43
9.14
9.10
9.10

74,200
70,200
69,800
69,900

April 7
8.93
8.80
8.80
9.15

10.65

67,500
65,700
65,800
71,200
95,000

Hour

4
8
N
6

12

8
4

12

8
4

12

N
12

N
12

Gage 
height Discharge

April 8
11.33
11.44
11.24
10.97
10.75

Apr
10.50
10.20
10.12

106,000
108,000
105,000
101,000

97,900
11 9

94,400
90,000
89,200

April 10
9.97
9.71
9.42

87,300
83,600
79,500

April 11
8.96
8.60

73,200
68,400

April 12
8.17
7.83

62,700
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, 12.52ft).
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

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

1,460
1,620
1,420
1,260
1,670
2,240
1,640
1,070

644
364

May

28
27
26
24
23
22
21
20
20
19

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April

222
164
151
139
127
125
125
120
119

99

May

19
18
17
17
16
15
15
15
16
14

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0
0
0
0
5

20
100
320
760

38.9

0.04

April

89
76
55
48
37
36
32
31
30
30

508
30,230

0.56

May

14
13
14
13
12
13
13
12
12
12
12

17.2
1,060
0.02

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

Hour

N
12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

March 30
6.30
7.30

Mar
7.70
8.20
9.35

10.15

300
500

oh 31
580
680
950

1,150
April 1

10.70
11.07
11.37
11.50

1,350
1,480
1,600
1,680

April 2
11.45
11.40

1,660
1,640

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height
11.30
10.95

Discharge

1,620
1,500

April 3
10.45
10.72
10.72
10.45

1,350
1,440
1,460
1,400

April 4
10.00
9.45
8.90
8.98

1,320
1,240
1,170
1,280

April 5
9.47

10.45
10.85

1,430
1,770
1,910

Hour

12

6
N

2:30
6

12

6
N
6

12

6
N
6

Gage 
height
10.67

Discharge

1,840
April 6

11.35
12.40
12.52
11.95
11.05

2,100
2,540
2,590
2,340
1,980

April 7
10.55
10.05

9.55
9.10

1,800
1,630
1,460
1,320

April 8
8.65
8.20
7.70

1,180
1,070

946

Hour

12

6
N
6

12

N
12

N
12

N
12

Gage 
height

7.25

Discharge

840
April 9

6.75
6.28
5.80
5.38

732
638
549
477

April 10
4.62
4.03

355
271

April 11
3.57
3.32

214
188

April 12
3.00
2.90

159
150
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Little Missouri River Basin 

Little Missouri River near Alzada, Mont.

Location.  Lat 45°05', long 104°24', in NE^Wi 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

1
2
3
4
5
6
7
8
9

10

March
2.0

.5

.5

.5

.5
1.0
1.5
2.0
3.0
2.0

April
1,310

934
520
294
146
114
109
113

97
82

May
5.1
4.5
4.7
4.5
4.5
4.2
4.5
5.3
5.6
5.3

Day
11
12
13
14
15
16
17
18
19
20

March
1.0

.5

.5

.5
1.5
2.0
5.0
8.0

10.0
7.0

April
52
32
23
18
14
12
11
10
8.7
7.6

May
5.1
3.8
3.6

28
14
8.2
6.3
5.3
4.7
4.5

Day
21
22
23
24
25
26
27
28
29
30
31

Runoff, in acre-feet ............................................
Runoff, In inches ...............................................

March
5.0
4.0
4.0

20
50
10

200
600
900
850
950

118
7,220
0.17

April
7.6
6.6
6.3
6.1
5.6
5.6
5.6
5.8
4.9
4.7

132
7,870
0.19

May
4.2
5.3
5.8
5.3
5.8

17
15
9.6
7.9

12
17

7.63
469

0.01

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

Hour

6
N
6

12

6
N
6

12

6
N
6

lOp

Gage 
height Discharge

March 20
5.86
5.75
6.04
6.14

Mar
6.46
7.51
8.30
8.55

Mar
8.90
9.18
9.54

ch 21

ch 22

March 28
9.80

Hour

12

6
N
6

12

6
N
3
4
5
6

12

6

Gage 
height

9.70

Discharge

March 29
9.41
9.24
8.42
8.31

March 30
8.14
8.38
9.02
9.90
8.64
8.46
8.33

March 31
8.41

Hour

10
11

N
2
6

12

6
N
4
6

12

6
N
6

Gage 
height
8.80

11.09
10.80
10.20

9.95
9.79

Discharge

1,190
April 1

9.94
10.46
10.51
10.48
10.00

1,230
1,390
1,400
1,390
1,250

April 2
9.09
8.64
7.94

1,030
938
798

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
7.41

Discharge

692
April 3

6.91
6.35
6.20
6.05

592
480
450
420

April 4
5.90
5.50
4.80
4.38

392
318
191
134

April 5
4.36
4.42
4.65
4.55

132
138
168
156
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Little Beaver Creek near Marmarth, N. Dak.

Location. Lat 46°16', long 103°58', in NEj 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

1
2
3
4
5
6
7
8
9

10

March

0.1
.1
.1
.1
.1
.1
.1
.1
.1
.1

April

1,900
2,600
2,650
2,260
4,580
9,090
8,560
4,650
1,340

668

May

26
24
23
21
19
18
18
22
28
24

Day

11
12
13
14
15
16
17
18
19
20

March

0.1
.1
.1
.1
.1
.1
.1
.1
.1
.1

April

654
445
252
238
252
212
153
111

89
74

May

20
17
14
13
24
14
11
11
10
9.8

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

0.1
.1
.1
.1
.1
.1

1.0
2.5
3.8

28
436

15.3
940

0.03

April

59
46
41
38
35
33
32
30
27
26

1,372
81,610

2.49

May

9.2
10
11
9.4

10
9.0
8.6
8.4
7.2
8.2
9.4

15.1
927

0.03

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

March 27
0.33

.33

.70

.55
Mar

.42

.54
1.07
1.14

0.1
.1

2.8
1.5

ch 28
0.4
1.5
5.3
4.0

March 29
1.07
1.20
1.16
1.31

3.2
4.4
2.6
5.7

March 30
2.41
2.42
2.32
2.72

34
26
26
45

March 31
2.57
3.73
4.18
5.50

39
462
622

1,200
April 1

6.10 1,490

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

4
8
N

Gage 
height
6.42
8.07
8.40

Discharge

1,590
2,600
2,660

April 2
7.89
8.06
8.54
8.07

2,370
2,510
2,850
2,720

April 3
7.68
7.86
8.07
7.72

2,480
2,630
2,800
2,680

April 4
6.80
6.67
6.94
6.96

2,160
2,100
2,290
2,310

April 5
7.53
8.98

10.72
11.63

2,760
4,030
6,300
8,110

April 6
11.88
11.60
11.73

8,700
8,040
8,330

Hour

3
6

10
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
11.50
12.13
13.28
12.95

Discharge

7,880
9,380

12,700
11,600

April 7
12.36
11.00
11.73
11.01

9,900
6,800
8,330
6,820

April 8
10.42
9.36
8.50
7.43

5,830
4,430
3,590
2,680

April 9
5.93
4.93
4.57
4.40

1,600
1,040

958
881

April 10
3.96
3.62
3.62
4.53

686
550
550
894

April 11
4.05
3.65

682
522

Hour

6
12

6
N
6

12

N
12

6
N
6

12

6
N
6

12

N
12

N
12

Gage 
height
3.85
4.40

Discharge

602
724

April 12
3.92
3.56
3.37
3.23

530
397
340
300

April 13
3.02
2.87

248
213

April 14
2.82
2.74
3.04
3.25

202
186
882
355

April 15
2.89
2.69
2.75
2.96

258
811
224
275

April 16
2.62
2.55

196
182

April 17
2.37
2.34

145
140
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Little Missouri River at Marmarth, N. Dak.

Location. Lat 46° 18', long 103°54', inSEjsec. 30, T. 133 N., R. 105 W., on upstream side of 
highway bridge in Marmarth, and \\ 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, 23.4ft, 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

1
2
3
4
5
6
7
8
9

10

March

250
200
150
110
110
100
100

90
80
80

April

21,400
22,500
18,700
14,200
17,100
24,600
27,200
18,700
9,040
5,890

May

166
160
157
151
142
135
132
169
312
834

Day

11
12
13
14
15
16
17
18
19
20

March

80
80
70
70
60
60
60
60
60
60

April

4,150
3,100
2,480
2,040
1,610
1,320
1,140

946
816
652

May
318
196
178
160
175
154
120
122
103
105

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

60
55
55
55
55
55
50
50

510
2,290

14,500

634
39,000

0.16

April

565
445
416
330
300
265
250
200
189
172

6,691
398,100

1.63

May
105
112
116
105

93
88
90
63
63
66
73

160
9,840
0.04

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

Hour

N
12

6
N
6

12

6
N
2
4
6
8

12

6

Gage 
height Discharge

March 29
6.98
8.15

357
1,200

March 30
8.84
9.36
9.58
9.75

1,880
2,470
2,740
2,940

March 31
11.90
12.90
17.00
23.40
19.36
15.15
15.05

6,080
8,090

17,700
41,300
29,100
18,600
19,600

April 1
15.84 21,700

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
15.48
16.08
16.87

Discharge

20,300
21,800
23,900

April 2
16.92
16.12
15.98
15.38

24,100
22,000
21 , 800
20,300

April 3
14.88
14.18
14.96
14.33

19,100
17,500
19,100
17,600

April 4
12.85
12.40
12.50
12.90

14,200
13,200
13,500
14,500

Hour

6
N
6

12

6
N
6

12

2
6
N
6

12

6

Gage 
height Discharge

April 5
13.28
13.55
14.55
15.49

15,400
16,100
18,800
21,900

April 6
15.89
16.06
16.10
18.34

23,400
23,900
24,000
32,000

April 7
18.64
17.95
16.58
15.86
15.66

33,000
30,600
26,000
23,900
23,300

April 8
15.72 23,500

Hour

N
6

12

6
N
6

12

N
12

N
12

N
12

Gage 
height
14.40
12.30
11.28

Discharge

19,500
14,200
11,800

April 9
10.48
9.65
9.38
8.86

10,100
8,520
8,050
7,210

April 10
7.97
7.13

Apr
6.72
6.59

5,860
4,620

11 11
4,050
3,870

April 12
5.91
5.62

2,960
2,610
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Little Missouri River at Medora, N. Dak.

Location. Lat 46°55'10". long 103°3l'40", in NEj 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, 17.32ft); 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

1
2
3
4
5
6
7
8
9

10

March-
12
11
10
10
50

200
160
130
110

98

April
16,100
26,400
27,800
23,100
21,800
28,500
37,100
39,600
23,100
10,800

May
327
301
283
258
252
235
219
219
208
208

Day

11
12
13
14
15
16
17
18
19
20

March
94
90
85
80
78
74
69
65
60
55

April
7,580
5,800
4,670
3,730
3,220
2,860
2,420
1,990
1,580
1,250

May
214
289
307
301
295
258
235
219
219
197

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
52
48
45
42
39
37
35

128
642

2,030
3,470

262

0.05

April
1,010

846
742
655
580
520
476
440
389
361

9,847

1.77

May
187
178
168
159
164
197
159
145
129
120
116

218

0.04

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 28
4.68
4.92
5.74
5.82

43
74

261
287

March 29
5.80
5.75
7.00
7.30

280
264

1,150
1,460

March 30
7.44
8.36
7.05
7.60

1,610
2,820
1,740
2,440

March 31
7.50
8.34
9.20
8.30

2,300
3,560
5,040
3,500

Hour

6
N
1
7

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height Discharge

April 1
9.20
8.92

11.10
18.35
16.55

5,990
5,460

10,100
36,900
32,800

April 2
14.82
14.65
14.92
15.20

25,300
24,700
25,700
26,800

April 3
15.40
15.20
14.96
14.30

27,700
28,300
27,900
27,300

April 4
13.64
13.08
12.71

24,600
22,500
21,200

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

5
6
N

Gage 
height
12.70

Discharge

21,200
April 5

12.78
12.80
12.90
13.30

21,500
21,500
21,900
23,300

April 6
13.92
14.83
15.17
15.38

25,700
29,500
31,000
32,000

April 7
15.83
16.40
16.90
17.20

34,200
37,200
40,000
41,700

April 8
17.32
17.24
16.95

42,500
42,000
40,200

Hour

6
12

6
N
6

12

N
12

N
12

N
12

N
12

Gage 
height
16.64
15.65

Discharge

38,500
33,300

April 9
15.25
12.70
11.17
10.28

31,400
21,200
16,300
13,800

April 10
9.00
8.02

10,500
8,450

April 11
7.59
7.00

7,640
6,580

April 12
6.50
6.19

5,720
5,190

April 13
5.90
5.48

4,720
4,060
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Beaver Creek at Wibaux, Mont.

Location. Lat 46°59'. long 104°11', inNEisec. 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, 13.0ft, from graph 
based on wire-weight gage readings) .

1938 to February 1952: Discharge, 3, 780 cfs Mar. 21, 1939 (gage height, 10.8ft, 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
1
2
3
4
5
6
7
8
9

10

March
0
0
0
0
0
0
0
0
0
0

April
1,850
1,300
1,090

681
906

1,460
2,240
3,160
1,900

404

May
17
16
13
13
14
13
13
13
12
12

Day
11
12
13
14
15
16
17
IB-
19
20

March
0
0
0
0
0
0
0
0
1

.7

April
270
296
263
226
198
171
128
86
58
45

May
11
11
11
11
11
11
10
9.9
9.6
9.6

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
0
0

.5
0
0
0
0
5

20
450

1,300

57.3
3,530
0.21

April
39
34
29
26
25
22
21
20
18
18

566
33,690

2.03

May
9.6
9.2
8.6
7.9
7.9
8.2
9.2

15
12
9.6
8.9

11.2
689

0.04

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

March 29
7.9
8.0
8.3
8.7
March 30

9.2
9.5
9.7

10.0
March 31

10.3
10.8
11.2
11.5 2,2]0

April 1
11.2
11.0

1,950
1,790

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height
10.9
10.9

Discharge

1,710
1,710

April ?
10.1
10.1
10.4
10.4

1,170
1,170
1,350
1,350

April 3
9.9
9.8

10.0
9.7

1,070
1,020
1,120

970
April 4

8.8
8.8
9.0
9.4

585
585
660
820

April 5
9.2 740

Hour

N
6

12

6
N
6

12

6
N
6

12

4
6
N
6

12

Gage 
height

9.3
9.8

10.4

Discharge

780
1,020
1,350

April 6
10.5
10.4
10.6
11.0

Apl
11.0
11.2
11.9
12.8

1,420
1,350
1,490
1,790

 il 7
1,790
1,950
2,570
3,520

April 8
13.0
12. &
12.3
12.0
12.4

3,760
3,640
2,970
2,670
3,070

Hour

4
6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 9
12.5
12.4
11.0
9.5
8.8

3,180
3,070
1,790

870
585

April 10
8.4
8.2
8.0
7.8

450
392
338
286

April 11
7.7
7.7
7.7
7.9

260
260
260
312
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Little Missouri River near Watford City, N. Dak.

Location. Lat 47°36', long 103°16', inNWjsec. 35, T. 148 N., R. 99 W., on left bank at down 
stream side of bridge on U. S. highway 85, \1\ 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. 1 to Apr. 2.

Maxima. March-May 1952; Discharge, 42, 200 cfs 1 a. m. Apr. 10 (gage height, 15.53ft).
1934 to February 1952: Discharge, 110, 000 cfs Mar. 25, 1947 (gage height, 24.0ft, 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

1
2
3
4
5
6
7
8
9

10

March

2
2
2
2
2
3
3
3
3
3

April

14,800
21,100
32,800
33,500
29,500
27,100
29,600
34,600
39,800
34,200

May

560
456
413
413
384
369
369
388
369
355

Day

11
12
13
14
15
IB
17
18
19
20

March

3
3
4
4
4
4
4
4
4
4

April

14,400
9,610
7,180
5,920
4,910
4,250
3,500
2,980
2,460
2,060

May

345
340
326
322
388
388
393
379
359
340

Day

21
2?.
23
24
25
26
27
28
29
30
31

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

March
4
5
5

70
60
50
50
70

412
10,300
15,000

842
51,750

0.11

April
1,700
1,470
1,370
1,280
1,050

911
868
785
700
627

12,170
724,000

1.60

May

322
312
294
276
268
259
228
250
281
246
219

342
21,050

0.05

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 29
5.22
5.83
6.98
7.15

92
191
824

1,010
March 30

9.15
9.20

10.95
10.48

7,690
7,940

17 , 800
14,400

March 31
10.50
10.64
10.64
10.55

Apr
10.69
10.79
10.25
10.25

14,500
15,500
15,500
14,900

11 1
15,800
16,500
12,900
12,900

April 2
10.40
11.28
12.66
13.37

13,900
20,400
27 , 800
31 , 400

Hour

6
10

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 3
13.80
13.92
13.85
13.45
13.61

33,500
34,100
33,800
31,800
32,600

April 4
13.89
13.87
13.81
13.65

34,000
33,800
33,600
32,800

April 5
13.40
12.96
12.57
12.48

31,500
29,300
27 , 400
26,900

April 6
12.58
12.54
12.44
12.57

27 , 400
27,200
26,700
27,400

April 7
12.84
12.96
13.25
13.48

28,700
29,300
30,800
31,900

Hour

6
N
6

12

6
N
6

12

1
3
6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 8
13.85
14.03
14.20
14.48

33,800
34,600
35,500
36,900

April 9
14.77
15.07
15.38
15.52

38,400
39,800
41 , 400
42,100

April 10
15.53
15.45
15.46
14.89
12.25
10.63

42,200
41,800
41,800
39,000
25,800
18,300

April 11
10.07
9.53
9.23
8.77

16,000
13,900
12,800
11,300

April 12
8.41
8.16
7.98
7.76

10,200
9,480
8,940
8,340

Hour

6
N
6

12

6
N
6

12

6
N

12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 13
7.50
7.22
6.98
6.79

7,690
7,100
6,640
6,280

April 14
6.67
6.60
6.54
6.37;

6,050
5, -9 20
5,810
5,480

April 15
6.12
6.04
5.90

5,010
4,860
4,610

April 16
5.71
5.48

4,270
3,850

April 17
5.25
5.15

3,440
3,280

April 18
5.00
4.76

Apr
4.67
4.58

3,020
2,610

11 19
2,460
2,320
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Missouri River Main Stem 

Missouri River near Elbowoods, N. Dak.

Location. Lat 47°34', long 102°12', inNEjNE^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. 25.20ft, back 

water from ice).
1939 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 i
Day

1
2
3
4
5
6
7
8
9

10

March
12,000
12,000
12,1OO
12,300
12,800
12,700
12,500
12,300
11,900
11,400

April

36,800
48,800
68,200

118,000
306,000
212,000
164,000
117,000
130,000
133,000

May

37,000
39,200
45,000
47,800
48,500
44,400
42,900
44,600
47,300
48,000

Day

11
12
13
14
15
16
17
18
19
20

March
11,300
11,200
11,000
11,200
11,200
11,200
11,200
11,300
11,200
11,000

April
123,000
86,000
66,900
58,500
55,000
52,700
52,900
54,300
57,200
57,700

>er second, 1952

May

43,000
39,000
36,000
33,100
30,800
29,000
27,400
27 , 200
28,600
29,000

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
10,700
10,300
10,500
10,600
10,700
11,000
11,100
11,600
12,400
19,500
24,800

747.8
0.08

April

62,400
65,300
60,600
52,100
47,600
45,000
42,400
40,300
38,400
37,300

0.51

May

32,000
30,500
27,800
25,700
27,000
36,000
48,000
47 , 200
46 , 400
42,300
42,800

2,328
0.24

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

Hour

N
6

12

8
4

12

8
4

12

8
4

12

8
4

12

Gage 
height Discharge

March 29
8.30
8.36
8.75

12,200
12,300
13,600

March 30
9.87

10.70
11.03

18,000
22,000
23,600

March 31
11.26
11.50
12.12

24,000
25,000
28,000

April 1
13.03
13.74
14.14

35,000
40,000
43,000

April 2
14.41
14.97
15.62

45,000
51,000
58,000

Hour

8
4

12

6
N
4
8

12

2
4
8
N
6

12

6
N

Gage 
height Discharge

April 3
16.18
16.68
17.66

64,000
69,500
84,000

April 4
18.48
18.98
19.60
20.75
23.90

96,000
104,000
115,000
135,000
240,000

April 5
25.20
24.80
23.78
22.46
20.70
18.30

360,000
355,000
340,000
320,000
280,000
227,000

April 6
17.76
17.44

216,000
211,000

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height
17.20
16.85

Discharge

208,000
201,000

April 7
16.36
15.15
13.85
13.00

191,000
165,000
138,000
123,000

April 8
12.40
12.37
12.47
12.60

112,000
114,000
118,000
123,000

April 9
12.68
12.76
12.83
12.86

126,000
130,000
134,000
137,000

April 10
12.85 138,000

Hour

N
6

12

6
N
6

12

6
N
6

12

N
12

N
12

Gage 
height
12.54
12.38
12.40

Discharge

132,000
128,000
129,000

April 11
12.40
12.26
11.93
11.40

129,000
126,000
119,000
108,000

April 12
10.70
10.05

9.77
9.55

94,300
82,300
76,900
72,800

April 13
9.20
8.95

66,500
61,800

April 14
8.74
8.65

58,000
56,200
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Missouri River below Garrison Dam, N. Dak.

Location. Lat 47°30', 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

1
2
3
4
5
6
7
8
9

10

March

12,200
12,100
12,100
12,400
12,500
12,200
12,500
12,200
12,100
11,800

April

20,200
32,700
44,700
59,300

186,000
321,000
238,000
151,000
138,000
142,000

May

37,600
36,700
38,700
44,000
50,000
46,700
43,400
43,900
44,800
49,800

Day

11
12
13
14
15
16
17
18
19
20

March

11,900
11,500
11,300
11,500
11,500
11,600
11,400
11,100
10,800
10,800

April

130,000
99,300
75,700
63,200
57,600
55,000
53,800
54,900
58,000
59,000

May

46,900
42,000
38,200
35,700
33,200
29,800
28,500
26,700
27,400
29,600

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

10,700
10,600
10,400
10,400
10,500
10,700
11,100
11,600
12,500
13,300
13,500

0.07

April

61,400
66,800
63,800
55 , 400
48,800
47,000
44,000
41,800
39,700
38,900

0.52

May

31,900
32,100
29,600
26,900
26,000
28,800
40,400
49,200
45,800
44,200
44,000

37,820

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

8
4

12

8
4

12

8
4

12

8
4

12

8

Ele 
vation Discharge

March 31
84.78
84.82
85.15

13,300
13,400
14,600

April 1
86-.13
87.30
88.05

17,400
22,500
26,300

April 2
88.84
89.53
90.10

30,800
35,000
38,500

April 3
90.65
91.28
91.90

42,400
46,800
51,100

April 4
92.55 56,200

Hour

4
12

6
9

10
11
12

1
2
6

10
12

6
N
6

12

Ele 
vation Discharge

93.30 62,200
94.00 67,800

April 5
94.65 73,000
96.40 90,000

101. 9C) 110,000
100.70 130,000
101.60 150,000

99.65 190,000
99 . 2^t 230.000
as'.so 300^000

100.10 348,000
100.05 347,000

April 6
99.66> 337,000
99.26 327,000
98.34 305,000
97.35 281,000

Hour

8
4

12

8
4

12

8
4

12

8
4

12

Ele 
vation Discharge

April 7
96.06
94.90
93.30

251,000
226,000
191,000

April 8
91.58
90.50
90.24

156,000
135,000
131,000

April 9
90.48
90.74
90.80

136,000
141,000
143,000

April 10
90.73
90.60
90.62

143,000
140,000
140,000

Hour

8
4

12

8
4

12

8
4

12

8
4

12

Ele 
vation Discharge

April 11
90.26
89.95
89.55

133,000
128,000
120,000

April 12
88.55
87.90
87.54

103,000
92,000
85,800

April 13
87.10
86.70
86.44

78,400
72,000
67,800

April 14
86.20
86.04
85.94

64,100
61,500
59,900
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Knife River Basin 

Knife River near Golden Valley, N. Dak.

Location Lat 47°09' > long 102°03', inSE?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 
Corp's 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

1
2
3
4
5
6
7
8
9

10

March

16
14
12

9
8
7
7
6
6
6

April

2,300
5,300
7,580
8,410
8,400
8,920
9,530
8,780
5,840
3,120

May

63
59
56
53
49
47
47
44
43
62

Day

11
12
13
14
15
16
17
18
19
20

March

6
6
5
5
5
5
5
5
5
5

April

1,330
576
428
388
364
318
266
230
201
177

May

55
50
36
24
23
38
40
58
35
33

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

5
5
4
4
4
4
6

10
12
20

130

11.2
688

0.01

April

151
131
116
104

95
88
82
71
69
66

2,448
145,600

2.22

May

32
31
30
29
28
28
29
27
27
27
27

39.7
2,440
0.04

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

March 31
4.44
5.15
6.52

11.00

30
50

120
600

April 1
13.95
15.90
17.85
19.57

1,400
2,100
3,200
4,400

April 2
19.75
20.70
21.20
21.40

4,600
5,300
5,950
6,080

April 3
22.65
24.33

6,920
8,140

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
24.50
23.98

Discharge

8,300
7,850

April 4
23.98
25.13
24.85
24.48

7,850
9,030
8,680
8,280

April 5
24.15
24.58
24.98
24.75

Apr
24.78
25.02
25.35
25.22

7,980
8,380
8,840
8,560

il 6
8,600
8,890
9,330
9,150

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

April 7
25.43
25.63
25.58
25.40

9,440
9,740
9,660
9,400

April 8
25.37
25.05
24.50
23.70

9,360
8,920
8,300
7,650

April 9^-
22.36
20.92
19.57
18.35

6,710
5,770
4,950
4,230

April 10
17.15 3,580

Hour

N
6

12

6
N
6

12

N
12

N
12

N
12

Gage 
height
16.13
15.20
14.15

Apr
12.80
11.27
10.04
9.05

Discharge

3,060
2,640
2,200

11 11
1,710
1,230

917
708

April 12
8.25
7.65

564
468

April 13
7.35
7.17

423
398

April 14
7.10
7.04

388
380
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Spring Creek at Zap, N. Dak.

Location. Lat 47°16'50". long 101°55'10", in SWj 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, 20.03ft).

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

1
2
3
4
5
6
7
8
9

10

March

7
7
7
6
6
6
6
6
7
7

April

380
1,200
1,850
2,400
3,120
4,200
5,640
5,290
3,150
1,200

May

39
37
36
34
33
32
31
34
33
31

Day

11
12
13
14
15
16
17
18
19
20

March

7
7
7
7
7
7
7
7
7
7

April

635
430
310
230
182
150
126
110

96
84

May

30
27
26
24
23
22
22
22
22
21

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

6
6
6
6
7
7
8
9

12
20
50

8.8
540

0.02

April

73
66
62
59
54
50
46
44
41
40

1,044
62,120

2.14

May

20
20
19
19
18
18
18
18
17
17
17

25.2
1,550
0.05

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height Discharge

April 1
4.08
8.36
9.75

10.80

60
400
600
850

April 2
11.95
12.12
12.65
13.09

1,150
1,200
1,320
1,480

April 3
13.41
14.56
14.72
14.38

1,580
2,010
2,090
1,960

April 4
15.10
15.62
15.95

2,250
2,480
2,610

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
16.08

Discharge

2,650
April 5

16.67
17.23
17.49
17.76

2,900
3,180
3,320
3,500

April 6
18.15
18.69
18.86
19.06

3,780
4,270
4,580
4,850

April 7
19.48
20.03
19.83
19.76

5,340
6,130
5,820
5,720

April 8
19.78
19.56

5,750
5,450

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height
19.08
18.65

Discharge

4,870
4,440

April 9
17.77
16.65
15.07
13.55

3,820
3,200
2,460
1,830

April 10
12.20
11.18
10.37
9.74

1,400
1,140

937
802

April 11
9.24
8.74
8.38
8.15

705
618
557
519

April 12
7.85 471

Hour

N
6

12

N
12

N
12

N
12

N
12

N
12

Gage 
height
7.53
7.29
7.11

Apr
6.72
6.35

Discharge

422
386
360

il 13
309
264

April 14
5.99
5.73

227
203

April 15
5.45
5.23

180
165

April 16
4.98
4.76

149
136

April 17
4.59
4.44

125
116
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Knife River at Hazen, N. Dak.

Location. Lat 47°17', 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). The flood of Apr. 17, 1950, reached a stage of 25. 93 ft (discharge, 
22, 700 cfs) .

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

1
2
3
4
5
6
7
8
9

10

March

30
30
30
32
32
30
25
25
25
25

April

2,100
5,800
9,300

11,400
12,800
14,300
17,400
18,200
13,400
8,800

May

191
182
172
162
153
148
146
140
140
134

Day

11
12
13
14
15
16
17
18
19
20

March

25
25
25
25
25
25
25
25
25
25

April

4,070
2,050
1,340
1,050

888
789
688
598
525
465

May

140
140
136
127
111
102
104
116
128
112

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

25
25
25
25
25
25
30
35
40
80

450

42 5
2 R O("\

0.02

April

418
364
329
300
278
257
241
226
211
197

4 293

2.04

May

106
104
100

98
95
99
92
90
90
90
90

124

0.06

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

March 31
7.07
7.53
8.75

11.38.

300
350
500

1,000
April 1

12.87
13.25
15.55
18.25

1,500
1,700
2,700
4,000

April 2
19.55
21.60
23.25
23.85

4,600
5,800
7,000
7,700

April 3
24.30
24.43
24.33
24.35

9,000
9,500
9,600

10,300
April 4

24.52
24.62

11,000
11,400

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

10
12

6
N
6

12

Gage 
height
24.75
24.83

Discharge

12,000
12,500

April 5
24.82
24.82
24.96
25.08

12,400
12,400
13,200
13,900

April 6
25.07
25.10
25.17
25.38

13,800
14,000
14,500
15,900

April 7
25.44
25.52
25.62
25.83
25.80

16,300
17,000
17,900
20,200
19,800

April 8
25.78
25.68
25.50
25.40

19,600
18,500
16,800
16,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

N

Gage 
height Discharge

April 9
25.18
25.01
24.80
24.53

14,500
13,500
12,300
11,000

April 10
24.22
23.85
23.37
21.66

9,870
8,820
7,900
6,190

April 11
19.08
17.46
16.15
15.01

4,690
3,880
3,250
2,730

April 12
14.00
13.16
12.48
11.85

2,320
2,000
1,760
1,540

April 13
11.21 1,330

Hour

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height
10.63

Discharge

1,170
April 14

10.10
9.68

1,040
938

April 15
9.46
9.21

889
834

April 16
9.01
8.76

791
739

April 17
8.49
8.29

684
644

April 18
8.03
7.85

594
560

April 19
7.66
7.49

524
493

April 20
7.31
7.22

461
445
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Missouri River Main gtem 

Missouri River at Bismarck, N. Dak.

Location. Lat 46°48'51". long 100°49'12", in SEi 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, 27.90ft).

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 ier second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March
12,100
12,000
12,000
12,100
12,300
12,600
12,700
12,700
12,500
12,200

April
15,200
21,700
32,800
44,400
59,500

239,000
363,000
270,000
188,000
160,000

May
37,400
36,700
36,800
39,900
47,300
48,900
45,700
43,400
45,000
46,600

Day

11
12
13
14
15
16
17
18
19
20

March
11,900
11,500
11,200
11,200
11,200
11,300
11,300
11,200
11,100
10,700

April
146,000
123,000

91,400
73,100
65,100
61,100
58,500
56,000
55,000
56,500

May
48,600
46,000
40,600
37,500
35,800
33,800
30,500
28,300
26,700
27,100

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
10,500
10,300
10,200
10,100
10,100
10,200
10,400
10,900
11,500
12,300
13,100

11,460
704.9
0.07

April
57,900
63,600
68,000
63,100
52,000
49,000
47,000
43 , 400
41,600
39,800

90,160
5,365
0.54

May
29,800
32,200
32,000
28,800
26,200
25 , 400
35,300
47,800
46,200
45,100
43,300

37,890
2,330
0.23

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

4
8
N

Gage 
height Discharge

April 1
8.89
9.04
9.38
9.77

14,200
14,800
16,200
17,800

April 2
10.05
10.50
11.25
11.95

18,900
20,900
24,300
27,600

April 3
12.48
12.98
13.58
14.13

30,100
32,600
35,600
38,400

April 4
14.69
15.15
15.68
16.47

41,400
44,000
47,000
52,000

April 5
16.93
17.18
17.35

57,000
59,000
60,000

Hour

2
3
4
6
7
8

10
12

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3

Gage
height
17.39
17.24
17.60
17.78
17.55
17.72
17.99
18.08

Discharge

60,000
59,000
61,000
62,000
59,000
61,000
65,000
66,000

April G
18,13
18.15
18.40
18.54
18.62
18.66
18.74
19.74
19.10
18.55
18.84
20.43
24.25
25.50
26.50

67,000
68,000
70,000
72,000
73,000
74,000
75,000
85,000
80,000
75,000
80,000

150,000
335,000
384,000
428,000

Hour

4
5
6
7
8
9

10
11
12

2
3
4
6
B

10
N
6

12

8
4

12

Gage
height
27.15
27.55
27.90
26.50
25.87
25.47
25.22
25.10
25.25

Discharge

460,000
480,000
500,000
428,000
400,000
383,000
373,000
368,000
374,000

April 7
25.60
25.65
25.60
25.48
25.29
25.09
24.94
24.52
23.80

388,000
390,000
388,000
383,000
376,000
368,000
362,000
349,000
326,000

April 8
22.55
21.00
19.88

290,000
248,000
220,000

Hour

8
4

12

8
4

12

8
4

12

8
4

12

8
N

12

8
4

12

Gage 
height Discharge

April 9
18.98
18.10
17.80

196,000
174,000
168,000

April 10
17.56
17.35
17.13

163,000
158,000
153,000

April 11
16.85
16.72
16.53

147,000
144,000
141,000

April 12
16.02
14.90
14.14

132,000
115,000
103,000

April 13
13.62
13.30
12.82

94,300
88,300
80,200

April 14
12.51
12.22
12.08

74,800
70,300
68,400
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Heart River Basin 

Heart River near South Heart, N. Dak.

Location. Lat 46°51'40", long 102O 56'50", inSW^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. Water-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, 20.05ft).

1947 to February 1952: Discharge, 4, 080 cfs Apr. 16, 1950 (gage height, 21.67ft, from 
floodmark in gage well) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

0.3
.3
.3
.3
.3
.3
.3
.3
.3
.3

April

3, 540
2,900
2,350
1,700
1,560
1,840
1,630

962
357
105

May

2.8
2.4
2.4
1.9
1.8
1.8
1.6
1.6
1.5
1.4

Day

11
12
13
14
15
16
17
18
19
20

March

0.3
.3
.3
.2
.2
.2
.2
.2
.2
.2

April

52
39
32
29
26
23
20
17
14
11

May

1.3
1.3
1.4
1.4
1.6
1.5
1.5
1.5
1.5
1.5

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0.2
.2
.2
.2
.2
.2
.5

1.5
99

405
1,180

54.6
3,360
0.20

April

8.9
7.3
6.2
5.6
4.9
4.6
4.2
4.1
3.2
3.1

539
32,050

1.91.

May

1.5
1.4
1.3
1.3
1.3
1.3
1.3
1.1
1.1
1.1
1.2

1.54
94

0.006

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height Discharge

March 29
3.60
3.58
5.93
7.20

38
37

176
285

March 30
7.30
7.32
8.95

11.17

296
299
489
790

March 31
11.78
12.53
14.67
16.17

887
1,010
1,470
1,880

April 1
16.71
17.80
19.63

2,040
2,400
3,110

Hour

9
12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height
20.05
19.77

Discharge

3,300
3,170

April 2
18.88
18.88
19.25
18.97

2,810
2,810
2,960
2,850

April 3
17.45
16.84
16.90
16.72

2,300
2,120
2,130
2,080

April 4
15.72
14.92
14.58
14.57

1,820
1,630
1,550
1,550

April 5
14.58 1,550

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N'6

12

Gage 
height
14.59
14.27
15.28

Apr
15.98
15.94
15.53
15.90

Discharge

1,560
1,490
1,720

11 6
1,890
1,880
1,780
1,870

April 7
15.85
14.88
14.12
13.52

Apr
12.54
11.65
10.58
9.17

1,850
1,620
1,450
1,320

il 8
1,130

971
793
588

Hour

6
N
6

12

6
N
6

12

N
12

N
12

N
12

Gage 
height Discharge

April 9
8.11
7.56
6.72
5.87

435
350
257
183

April 10
5.16
4.65
4.28
4.05

128
94
75
64

April 11
3.73
3.58

Apr
3.41
3.36

50
44

il 12
38
35

April 13
3.24
3.27

30
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. 139 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, 2,419.1ft).

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, 2,429.3ft. 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

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

March
Elevation

-
-
-
-
-
-
-
-
-
-
_
-
-
-
_
-
.

2,415.0
-
_
-
-
.

2,414.9
-
_

2,415.0
2,414.9

-
2,417.1
2,417.8

Change in con 
tents, acre -feet

Change in con
tents, equivalent 
mean cubic feet
per second

Contents
-
_
-
-
-
-
.
.
-
-
_
-
_
.
_
.
.

5,640
-
_
-
_
_

5,570
-
_

5,640
5,570

-
7,370
8,020

+2,450

+39.8

April

Elevation

2,418.7
2,419.1
2,419.0
2,418.8
2,418.5
2,418.6
2,418.5
2,418.5
2,417.6
2,417.3
2,416.9
2,416.8
2,416.7
2,416.7
2,416.6
2,416.6
2,416.6
2,416.6
2,416.6
2,416.4
2,416.6
2,416.5
2,416.5
2,416.5
2,416.4
2,416.4
2,416.4
2,416.4
2,416.4
2,416.3

Contents

8,930
9,360
9,250
9,040
8,720
8,830
8,720
8,720
7,830
7,550
7,190
7,100
7,020
7,020
6,930
6,930
6,930
6,930
6,930
6,760
6,930
6,840
6,840
6,840
6,760
6,760
6,760
6,760
6,760
6,670

-1,350

-22.7

May

Elevation

2,416.3
2,416.3
2,416.3
2,416.3
2,416.3
2,416.2
2,416.2
2,416.3
2,416.3
2,416.3
2,416.2
2,416.2
2,416.1
2,416.1
2,416.1
2,416.1

_
2,416.1
2,416.1
2,416.1
2,416.1
2,416.0
2,416.0
2,416.0
2,416.0
2,416.0
2,416.0
2,415.9
2,415.9
2,416.0
2,416.0

Contents

6,670
6,670
6,670
6,670
6,670
6,590
6,590
6,670
6,670
6,670
6,590
6,590
6,500
6,500
6,500
6,500

_
6,500
6,500
6,500
6,500
6,410
6,410
"6,410
6,410
6,410
6,410
6,340
6,340
6,410
6,410

-260

-4.23
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Heart River below Dickinson Dam, near Dickinson, N. Dak.

Location Lat 46°51'40". 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, 13.04ft).

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 ]

Day

1
2
3
4
5
6
7
8
9

10

March

2.3
2.4
2.4
2.4
2.3
2.3
2.3
2.3
2.3
2.4

April

2,490
3,000
2,890
2,290
1,860
1,880
1,970
1,410

701
306

May
1.4
1.0
2.7

27
2.1

.8

.7

.6

.6

.6

Day

11
12
13
14
15
16
17
18
19
20

March

2.6
2.9
2.9
2.8
3.0
3.0
2.8
2.8
2.8
2.9

April
137

81
61
49
44
37
29
30
22
19

ier second, 1952

May
0.6

.6

.9
1.1
1.3
1.5
1.5
1.6
1.6
1.8

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

2.8
2.8
2.6

10
17
16
16
16
17

182
1,320

53.4
3,280
0.15

April
14
10
10
6.1
6.3
6.1
4.2
5.2
4.7
1.0

646
38,430

1.78

May

2.4
2.5
3.3
4.4
4.4
4.7
6.0
3.0
3.2
3.3
2.6

2.90
178

0.008

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

Hour

N
6

12

6
N
6

12

3
6
9
N
6

12

Gage 
height Discharge

March 30
2.33
4.60
6.78

20
302
756

March 31
7.54
7.88
9.60

11.36

960
1,060
1,670
2,410

April 1
11.51
11.35
11.14
11.19
11.75
12.36

2,480
2,410
2,310
2,340
2,590
2,860

Hour

3
6
9
N
6

12

1
6
N
6

12

6

Gage 
height Discharge

April 2
12.55
12.51
12.45
12.58
12.87
13.03

2,950
2,930
2,900
2,960
3,090
3,160

April 3
13.04
12.88
12.43
12.00
11.73

3,170
3,100
2,890
2,700
2,580

April 4
11.43 2,440

Hour

N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height
11.07
10.72
10.53

Discharge

2,280
2,120
2,040

April 5
10.31
10.00
9.85
9.88

1,950
1,830
1,770
1,780

April 6
10.01
10.12
10.25
10.43

1,830
1,880
1,930
2,000

April 7
10.55 2,050

Hour

N
6

12

8
4

12

8
4

12

8
4

12

Gage 
height
10.47
10.25
9.88

Discharge

2,020
1,930
1,780

April 8
9.33
8.56
7.74

1,560
1,280
1,020

April 9
6.81
5.98
5.33

774
590
457

April 10
4.72
4.23
3.82

342
255
187
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Heart River at Lehigh, N. Dak.

Location. Lat 46°52', 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, 14.30ft, from nigh- 
water mark).

1943 to February 1952: Discharge, 5, 980 cfs Apr. 15, 1950 (gage height, 17.90ft, 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

Day

1
2
3
4
5
6
7
8
9

10

March
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

April
2,660
3,030
3,050
2,440
2,020
2,060
2,020
1,610

878
419

May
9.4
8.1
7.3

30
11
7.7
5.3
1.8
1.3
1.3

Day

11
12
13
14
15
16
17
18
19
20

March
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

April
157
100

90
62
47
38
33
33
29
25

May
2.0
2.4
2.4
1.8
2.0
1.8
1.6
2.0
2.4
2.4

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
2.5
2.5
2.5

10
20
15
14
74

176
287

1,270
62.0

3,820
0.16

April
23
20
19
18
15
15
12
11
11
10

698
41,560

1.76

May
2.4
2.4
3.6
3.6
9.5
6.4
5.6
4.6
4.6
5.3
5.3

' 5.07
312

0.01

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

March 28
8.35
7.75
8.30
7.90

97
43
89
50

March 29
8.30
8.85
9.30
9.10

89
184
286
239

March 30
8.30
9.25

10.20
9.00

Mar
9.00

12.00
13.10
13.60

89
272
560
216

ch 31
216

1,380
2,120
2,530

April 1
13.80 2,690

Hour

N
6

12

6
N
6

12

3
6
N
6

12

6
N
6

12

6
N

Gage 
height
13.70
13.80
13.90

Discharge

2,610
2,690
2,770

April 2
14.00
14.08
14.10
14.25

2,860
2,980
3,140
3,490

April 3
14.30
14.10
13.50
13.00
12.75

3,520
3,400
3,020
2,720
2,580

April 4
12.65
12.55
12.35
12.10

2,530
2,470
2,360
2,220

April 5
11.80
11.60

2,070
1,970

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
11.55
11.60

Discharge

1,940
1,970

April 6
11.70
11.80
11.90
11.85

2,020
2,070
2,120
2,100

April 7
11.75
11.70
11.70
11.50

2,040
2,020
2,020
1,920

April 8
11.20
10.90
10.50
9.90

1,770
1,640
1,460
1,220

April 9
9.20
8.75
8.40
8.05

985
850
745
648

Hour

6
N
6

12

6
N
6

12

N
12

N
12

N
12

N
12

Gage 
height

1952

Discharge

April 10
7.70
7.25
6.80
6.40

560
381
296
231

April 11
6.05
5.80
5.60
5.50

180
149
125
115

April 12
5.30
5.30

95
95

April 13
5.30
5.10

95
77

April 14
4.85
4.75

59
52

April 15
4.68
4.60

47
42
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Green River near Gladstone, N. Dak.

Location. Lat 46°53'20". long 102°38'20", in SWi sec. 36, T. HON., R. 95 W., on upstream
side of bridge on U. S. Highway 10, 3 miles northwest of Gladstone, 3 miles upstream from
mouthj 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, 15.70ft, from
high-water marks).

1945 to February 1952: Discharge, 5, 260 cfs Apr. 15, 1950 (gage height, 18.3ft, 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

1
2
3
4
5
6
7
8
9

10

March

2.0
2.0
2.0
1.5
1.5
1.5
1.5
1.5
1.5
1.5

April

1,300
2,400
3,060
2,740
2,630
3,070
2,920
1,730

594
233

May

14
12
10
9.0
8.0
8.7
9.0
8.7
6.6
6.6

Day
11
12
13
14
15
16
17
18
19
20

March

1.5
1.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

April

122
82
66
56
51
46
43
38
33
30

May

5.0
3.5
4.0
3.9
3.7
3.5
3.5
3.5
3.5
3.5

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1
1
1
1
1
1
2
4

31
310
777

37.3
2,300
0.12

April

27
24
20
20
18
17
16
15
14
14

714
42,500

2.24

May

3.5
3.0
3.0
3.0
3.0
3.0
3.0
3.2
3.4
4.5
4.5

5.40
332

0.02

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 29
5.82
5.82
5.94
6.12

4.6
4.6

51
125

March 30
6.32
6. SO
7.20
7.70

151
263
448
628

March 31
7.35
7.60
9.70
9.90

565
610

1,050
1,140

April 1
8.50
9.20

11.10
12.60

887
1,100
1,610
2,060

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 2
12.67
12.75
14.50
15.00

'2,090
2,110
2,820
3,060

April 3
14.50
14.80
15.30
15.70

2,820
2,960
3,210
3,440

April 4
14.35
13.95
14.15
13.85

2,750
2,570
2,660
2,530

April 5
13.90
13.60
14.40
14.85

2,550
2,430
2,770
2,980

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 6
14.60
15.30
15.18
15.18

2,860
3,210
3,150
3,150

April 7
15.18
15.10
14.30
13.20

3,150
3,110
2,720
2,270

April 8
12.05
11.50
10.95
9.30

1,900
1,740
1,590
1,140

April 9
7.40
6.60
5.95
5.50

693
533
414
335

Hour

6
N
6

12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 10
5.10
4.85
4.50
4.35

271
232
182
161

April 11
4.00
3.80

116
93

April 12
3.70
3.60

82
71

April 13
3.55
3.50

66
61

April 14
3.45
3.40

56
52
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Heart River near Richardton, N. Dak.

Location. Lat 46°44'46"> long 102°18'27", in NE? sec. 29. T. 138 N., R. 92 W., on right bank 
10 ft upstream from bridge on State Route 8, half a mile downstream from Blacktail Creek, and 
9j 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, 20.43ft).

1903-22, 1943 to February 1952: Discharge, 23,400 cfs Apr. 16, 1950 (gage height, 28.05ft, 
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 >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

14
13
12
11
10
10

9
9
8
8

April

6,920
7,190
7,700
6,950
6,220
6,300
6,460
4,860
2,680
1,260

May

43
44
40
37
31
31
35
34
28
25

Day

11
12
13
14
15
16
17
18
19
20

March

8
7
7
7
7
7
7
6
6
6

April

675
444
328
262
218
180
154
139
123
113

May

25
22
20
22
22
21
20
21
22
21

Day
21
22
23
24
25
26
27
28
29
30
31

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

March

6
6
6
6
6
6
8

11
22

1,160
3,960

173
10,650

0.16

April

99
88
81
74
71
65
60
54
44
41

1,995
118,700

1.80

May

21
19
15
15
15
15
15
15
18
20
21

24.3
1,490
0.02

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 30
7.27

10.08
13.85
13.97

234
930

2,280
2.340

March 31
15.00
17.63
15.81
19.03

2,900
4,510
3,990
6,550

April 1
19.63
18.83
18.73
19.30

7,370
6,770
6,700
7,120

April 2
19.47
19.42
19.04
19,96

7,250
7,220
6,930
7,620

Hour

4
8
N
4
8

12

3
6
N
6
9

12

4
6
N
4
6

12

Gage 
height Discharge

April 3
20.39
20.43
20.19
19.78
19.67
19.80

7,960
7,990
7,800
7,480
7,400
7,500

April 4
19.87
19.82
19.08
18.35
18.08
18.47

7,550
7,520
6,960
6,410
6,210
6,500

April 5
18.46
18.63
18.08
17.28
17.81
17.94

6,500
6,620
6,210
5,650
6,020
6,110

Hour

4
8
N
4
8

12

6
N
3
8

12

6
N
6

12

6
N

Gage 
height Discharge

April 6
18.33
18.14
17.87
17.87
18.57
18.91

6,400
6,260
6,060
6,060
6,580
6,830

April 7
18.67
18.09
17.83
18.73
18.03

6,650
6,220
6,030
6,700
6,170

April 8
17.18
15.93
15.07
14.56

5,580
4,700
4,150
3,840

April 9
13.58
12.46

3,250
2,600

Hour

6
12

6
N
6

12

6
N
6

12

N
12

N
12

N
12

Gage 
height
11.49
10.75

Discharge

2,100
1,740

April 10
10.17
9.58
9.12
8.67

1,480
1,220
1,040

874
April 11

8.33
8.05
7.83
7.64

756
659
586
525

April 12
7.35
7.10

440
372

April 13
6.93
6.79

326
289

April 14
6.67
6.60

258
241



174 FLOODS OF 1952 IN MISSOURI RIVER BASIN

Heart Butte Reservoir near Glen UUin, N. Dak.

Location. Lat 46°35'48", long 101°48'34", inSWiNEjsec. 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, 2,086.23ft).

1949 to February 1952: Contents, 148, 490 acre-ft Apr. 19, 1950 (elevation, 2,081.74ft).
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]

Day

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

March

Elevation
59.73
59.73
59.73
59.73
59.73
59.73
59.73
59.72
59.74
59.73
59.74
59.75
59.75
59.74
59.74
59.73
59.76
59.75
59.75
59.78
59.77
59.77
59.77
59.77
59.77
59.77
59.77
59.76
59.71
59.71
59.97

Change in contents, 
acre-feet

Change in contents,
equivalent mean 
cubic feet per
second

Contents
59,980
59,980
59,980
59,980
59,980
59,980
59,980
59,950
60,010
59,980
60,010
60,040
60,040
60,010
60,010
59,980
60,070
60,040
60,040
60,130
60,100
60,100
60,100
60,100
60,100
60,100
60,100
60,070
59,920
59,920
60,710

+760

+12.4

April

Elevation
62.45
67.52
71.41
75.40
78.32
81.95
83.60
85.87
86.23
85.81
84.76
83.66
82.37
81.12
79.73
78.17
76.59
75.51
73.05
72.72
70.90
69.24
68.48
67.55
67.12
66.58
66.26
66.03
65.92
65.74

Contents
68,520
85,910

100,830
117,780
131,340
149,580
162,000
169,000
174,000
169,000
165,000
163,000
158,000
145,280
138,250
130,620
123,180
118,270
107,590
106,200

98,790
92,330
89,460
86,020
84,450
82,520
81,380
80,580
80,190
79,560

+18,850

+317

May

Elevation
65.63
65.57
65.56
65.56
65.33
65.22
65.25
65.18
65.18
65.15
65.09
65.05
65.04
65.02
65.03
64.92
64.92
64.89
64.88
64.87
64.85
64.82
64.80
64.79
64.72
64.76"
64.66
64.62
64.57
64.60
64.56

Contents
79,180
78,960
78,930
78,930
78,140
77,760
77,890
77,620
77,620
77,520
77,300
77,170
77,140
77,070
77,100
76,730
76,730
76,630
76,600
76,560
76,490
76,390
76,320
76,290
76,050
76,180
75,840
75,710
75,540
75,640
75,500

-4,060

-66.0



HEART RIVER BASIN 175

Heart River below Heart Butte Dam near Glen Ullin, N. Dak.

Location. Lat 46°35'50", long 101°48'05", inNE^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, 21.5ft, 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

1
2
3
4
5
6
7
8
9

10

March

13
13
13
13
13
13
13
13
13
13

April
44

1,850
3,240
3,490
3,680
3,840
3,990
4,040
4,090
4,060

May
252
213
181
181
138
114
110
100

96
86

Day
11
12
13
14
15
16
17
18
19
20

March

13
13
13
13
13
13
13
13
13
13

April

3,990
3,930
3,850
3,760
3,700
3,600
3,500
3,410
3,310
3,210

May
76
70
70
70
65
59
56
54
51
48

Day
31
22
23
24
25
26
27
88
29
30
31

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

March

13
13
13
13
13
13
11
73

107
53

3

18.9
1,160
0.01

April
3,110
2,780
1,910
1,360

997
767
600
469
376
308

2,709
161,200

1.77

May

.56
62
62
59
54
62
73
46
43
43
43

86.9
5,340
0.06

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

Hour

6
N
6
8

10
12

6
N
6
9

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 1
1.44
1.44
1.51
1.92
2.24
2.64

1.9
1.9
3.7

79
213
420

April 2
3.70
4.68
5.62
6.02
6.07

1,060
1,810
2,660
3,060
3,110

April 3
6.14
6.19
6.27
6.34

3,180
3,230
3,310
3,380

April 4
6.39
6.43
6.48
6.53

3,440
3,480
3,540
3,590

April 5
6.58
6.61
6.65
6.68

3,650
3,680
3,720
3,760

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

N
12

N
12

N

Gage 
height Discharge

April 6
6.72
6.75
6.79
6.83

3,800
3,840
3,880
3,920

April 7
6.87
6.90
6.92
6.94

3,970
4,000
4,020
4.040

April 8
6.93
6.91
6.96
6.97

4,030
4,010
4,070
4,080

April 9
6.99
6.97
6.98
6.98

4,100
4,080
4,090
4,090

April 10
6.95
6.91

4,060
4,010

April 11
6.90
6.86

4,000
3,960

April 12
6.84 3,930

Hour

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage
height
6.80

Discharge

3,890
April 13

6.77
6.72

3,860
3,800

April 14
6.69
6.65

3,770
3,720

April 15
6.63
6.59

3,700
3,660

April 16
6.54
6.49

3,600
3,550

April 17"
6.45
6.40

3,500
3,450

April 18
6.36
6.32

3,410
3,360

April 19
6.27
6.21

3,310
3,250

April 20
6.17
6.12

3,210
3,160

April 21
6.07
6.02

3,110
3,060

Hour

9
N
6

12

6
N
6

12

6
N
6

12

N
12

N
12

N
12

N
12

Gage
height Discharge

April 22
5.95
5.81
5.49
5.22

2,990
2,850
2,540
2,300

April 23
4.98
4.76
4.57
4.39

2,080
1,880
1,730
1,580

April 24
4.24
4.09
3.95
3.83

1,460
1,350
1,240
1,160

April 25
3.58
3.40

982
865

April 26
3.24
3.09

764
676

April 27
2.95
2.84

595
532

April 28
2.72
2.63

465
415
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Antelope Creek near Carson, N. Dak.

Location. Lat 46°32', long 101°39', inNWiNEjsec. 8, T. 135 N., R. 8?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 measurements; 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, 195Q (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

1
2
3
4
5
6
7
8
9

10

March

5
5
5
3
2
2
2
1
1
1

April
1,860
2,200
2,160
1,720
1,460
1,040

765
534
213
116

May
8.2
8.0
7.0
6,5
6.0
5.5
6.2
7.0
7.5
7.7

Day

11
12
13
14
15
16
17
18
19
20

March
0.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

April
80
51
40
32
27
24
22
20
18
17

May
7.5
6.6
6.4
6.0
5.5
5.1
4.5
4.5
5.1
4.5

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
0.5

.5
,5
.5
.5
.5
.5

3.0
25

160
880

35.4
2,180
0.18

April
16
15
14
13
12
11
10
9.9
9.3
8.7

417
24,830

2.11

May

4.7
5.5
4.7
4.5
3.1
3.1
3.0
2.5
2.1
2.6
2.6

5.28
325

0.03

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

Hour

6
N
6

12

-6
N
6

12

6
N
6

12

6
9

height ^charge

March 28
2.90 2
3.12 2
3.24 3
3.50 6

March 29
3.98 15
4.47 30
4.73 40
4.78 40

March 30
4.78 40
4.93 50
8.10 250

10.49 550
March 31

11.11 700
10.76 650

Hour

N
6

12

4
8
N
4
8

12

6
N
6

12

7
N

Gage 
height
10.98
12.85
13.37

Discharge

700
1,200
1,400

April 1
13.68
14.85
13.98
13.92
14.09
14.39

1,550
2,300
1,850
1,800
1,900
2,100

April 2
14.80
14.30
14.30
14.90

2,400
2,050
2,050
2,500

April 3
15.70
14.00

3,280
1,850

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
13.10
13.52

Discharge

1,400
1,600

April 4
14.00
12.82
12.70
12.88

2,000
1,650
1,600
1,700

April 5
12.85
12.35
11.55
11.55

1,700
1,490
1,200
1,210

April 6
11.64
10.70
10.40
10.42

1,240
960
889
898

Hour

6
N
6

12

4
6
N
6

12

N
12

8
4

12

Gage 
height Discharge

April 7
10.22
9.22
9.39
9.80

856
670
699
772

April 8
9.96
9.75
7.62
6.41
5.80

812
803
461
336
281

April 9
4.92
4.20

209
154

April 10
3.80
3.45
3.18

126
102

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, 21.86ft). 
1945 to February 1952: Discharge, 20, 200 cfs Apr. 17, 1950 (gage height, 30.7ft, from

floodmarks), by slope-area method. 
Remarks. No regulation or diversion.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5

April
1,650
2,000
2,260
2,680
2,660
2,860
3,070
2,920
1,680

520

May
12
10
9.3
7.9
7.2
6.6
8.5

10
30
30

Day

11
12
13
14
15
16
17
18
19
20

March
2
2
2
2
2
2
2
2
2
2

April
273
248
242
226
160
128
115

93
65
51

May
15
12
8.0
6.9
6.4
5.4
5.1
4.9
3.8
3.8

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
2
2
2
2
2
3
5

10
50

150
520

25.9
1,590
0.07

April
47
40
33
26
23
19
15
14
13
12

805
47,890

1.97

May

3.7
3.6
3.3
3.0
2.8
2.7
2.7
2.6
2.7
2.7
2.8

7.59
467

0.02

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

2

Gage 
height Discharge

March 30
7.76
7.54
7.73
8.32

150
150
150
200

March 31
10.08
10.61
12.60
14.40

350
400
700

1,100
April 1

16.58
17.60
18.20
19.05

Apr
19.16

1,500
1,700
1,850
2,000

11 2
2,000

Hour

6
N
6

12

3
6
N
6

12

6
N
6

12

8

Gage 
height
18.16
18.46
18.79
19.15

Discharge

1,850
1,950
2,100
2,150

April 3
19.26
19.16
19.34
19.72
20.69

2,200
2,200
2,200
2,300
2,550

April 4
21.18
21.21
21.21
21.18

Apr
21.01

2,700
2,700
2,700
2,700

11 5
2,700

Hour

4
12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
20.35
20.63

Discharge

2,550
2,750

April 6
20.93
20.64
20.34
20.85

2,960
2,860
2,760
2,930

April 7
21.75
21.18
20.77
21.34

3,300
3,050
2,900
3,120

April 8
21.86
21.08
19.89
18.70

3,350
3,020
2,620
2,300

Hour

6
N
6

12

6
N
6

12

8
4

12

8
4

12

Gage 
height Discharge

April 9
17.38
16.12
14.83
13.06

1,970
1,680
1,390
1,030

April 10
10.91
9.76
9.12
8.79

621
437
349
313

April 11
8.40
8.26
8.20

274
260
255

April 12
8.16
8.08
8.04

251
244
241
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Heart River near Lark, N. Dak.

Location. Lat 46°36'00", long 101°22'30", in Si 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, 15.62ft). 
1946 to February 1952: Discharge, 29, 200 cfs Apr. 17, 1950 (gage height, 20.70ft).

Remarks. Small diversions above station for irrigation. Flow partly regulated by Heart Butte 
Reservoir (see p. 174) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

22
22
22
22
22
22
22
22
22
22

April

3,800
5,400
9,300
9,930

10,500
10,700
11,300

9,770
6,790
5,220

May
481
425
372
348
300
250
211
200
190
180

Day

11
12
13
14
15
16
17
18
19
20

March

22
22
22
22
22
22
22
22
22
24

April

4,750
4,600
4,540
4,680
4,620
4,510
4,280
4,150
4,030
3,820

May
170
160
147
140
132
120
107
108
107

99

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

24
24
24
24
26
26
26
40

100
800

2,100
118

7,250
0.05

April

3,670
3,470
2,610
1,890
1,480
1,150

916
760
620
547

4,793
285,200

1.94

May

93
87

101
99

101
89
87
99
90
74
71

169
10,390

0.07

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

Hour

N
12

N
12

3
6
9
N
3
6
9

12

6
N
6

12

3
6

Gage 
height Discharge

March 29
4.05
4.90

70
200

March 30
6.85
8.72

800
1,500

March 31
9.24
7.83
9.94

10.25
12.60
9.10

11.97
10.12

1,800
1,200
2,000
2,500
2,500
2,000
2,500
3,000

April 1
9.10

10.90
12.30
11.16

3,000
3,500
5,000
4,000

April 2
9.27

11.00
3,000
5,000

Hour

9
N
6

12

3
6
9
N
6

12

6
N
6

12

6
N
6
9

12

Gage 
height
11.03
11.15
13.25
12.70

Discharge

5,000
5,000
7,000
6,800

April 3
13.85
14.40
14.43
14.41
14.56
14.80

8,490
9,400
9,450
9,420
9,690

10,100
April 4

14.56
14.44
14.75
15.26

9,690
9,470

10,000
11,000

April 5
15.20
14.68
14.50
15.52
15.54

10,900
9,900
9,580

11,500
11,600

Hour

6
 N

6
9

12

5
9
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 6
15.30
15.02
14.70
14.60
15.50

11,100
10,500

9,940
9,760

11,500
April 7

15.62
15.56
15.59
15.20
14.95

11,800
11,600
11,700
10,900
10,400

April 8
14.90
14.75
14.35
13.65

10,300
10,000
9,400
8,340

April 9
12.90
12.20
11.63
11.34

7,400
6,630
6,070
5,800

Hour

6
N
6

12

6
N
6

12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 10
10.96
10.58
10.39
10.26

5,440
5,130
4,970
4,890

April 11
10.13
10.02
10.00

9.99

4,800
4,710
4,700
4,700

April 12
9.89
9.85

4,590
4,540

April 13
9.77
9.96

4,460
4,690

April 14
9.94
9.88

4,690
4,640

April 15
9.84
9.79

4,620
4,590
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Sweetbriar Creek near Judson, N. Dak.

Location. Lat 46°51', long 101°15', in SW^ 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).
Re marks . No regulation or diversions.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
1
1
1
1
1
1
1
1
1
1

April

220
430

1,050
1,340
1,680
1,730
1,710
1,160

221
94

May

3.6
3.4
2.8
2.4
2.1
2.0
2.1
2.2
2.2
1.9

Day

11
12
13
14
15
16
17
18
19
20

March
1
1
1
1
1
1
1
1
1
1

April '

65
56
52
48
41
34
26
23
20
16

May
1.9
1.9
1.7
1.7
1.7
1.6
1.7
1.6
1.6
1.4

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
1.0
1.0
1.0
1.0
1.2
1.2
2.0
2.0
2.0

15
130

5.72
352

0.04

April_

14
11
9.0
7.7
6.5
5.6
5.0
4.4
4.0
3.8

336
20,010

2.39

May

1.4
1.6
1.4
1.3
1.3
1.3
1.2
1.2
1.3
1.3
1.2

1.81
111

0.01

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

iSt Discharee
March 31

3.25 15
3 . 25 25
5.35 350
4.70 200

April 1
4.33 130
4.25 120
5.20 320
5.50 400

April 2
4.40 140
4.45 150
6.55 700
7.47 1,050

Hour

6
N
6

12

6
N
6

12

6
N
6

Gage 
height Discharge

April 3
7.03
7.30
7.90
8.10

880
970

1,200
1,230

April 4
7.97
8.58
8.75
8.83

1,160
1,380
1,450
1,500

April 5
8.77
8.77
8.83

1,540
1,680
1,770

Hour

12

6
N
6

12

4
8
N
6

12

6

Gage 
height
9.23

Discharge

1,950
April 6

9.05
8.40
8.17
9.35

1,870
1,590
1,500
2,000

April 7
10.00
9.45
8.40
7.40
8.25

2,300
2,050
1,590
1,190
1,530

April 8
9.10 1,890

Hour

N
6

12

6
N
6

12

N
12

N
12

Gage 
height
7.05
6.10
5.35

Discharge

1,050
712
478

April 9
4.65
4.10
3.85
3.75

290
169
128
114

April 10
3.58
3.40

93
74

April 11
3.28
3.24

63
60
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Heart River near Mandan, N. Dak.

Location. Lat 46°50'. long 100°59', inNE^NWjsec. 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 downstream
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

1
2
3
4
5
6
7
8
9

10

March April
4,100
7,900
9,900

13,000
14,500
15,100
15,600
14,400
10,200
6,710

May
616
546
484
440
400
350
332
296
282
263

Day

11
12
13
14
15
16
17
18
19
20

March April
5,170
4,850
4,740
4,540
4,440
4,350
4,270
4,090
3,870
3,720

May
250
250
£28
210
195
188
175
166
164
150

Day
21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

9

10
15
20
25
50

300
20.8

1,280
0.007

April
3,620
3,460
3,210
2,380
1,810
1,410
1,150

957
827
701

5,845
347,800

1.97

May

148
142
133
128
133
129
126
121
119
131
124

239
14,720

0.08

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

Hour

N
12

6
N
6

12

6
N
6

12

6
N

2:45
3
6

12

6

Gage
height Discharge

April 1
12.58
15.20

4,300
6,500

April 2
16.96
16.10
15.60
20.60

8,500
7,400
6,600

11,500
April 3

22.52
23.05
24.20
24.98

11,300
8,400
9,300

10,000
April 4

24.87
25.40
25.75
25.50
20.95
17.90

9,600
10,400
11,000
30,000
18,000
13,700

April 5
17.42 14,200

Hour

N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

N

Gage 
height
17.27
17.23
17.28

Discharge

14,600
14,900
15,000

April 6
17.32
17.46

15,000
15,300

April 7
17.66
17.65

15,700
15,700

April 8
17.17
16.00

14,700
12,400

April 9
14.80
13.35

10,200
7,850

April 10 "
12.56
11.92

6,630
5,730

April 11"
11.42
11.25

5,060
4,840

April 12
11.17 4,840

Hour

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height
11.04

Discharge

4,760
April 13

10.98
10.92

4,720
4,670

April 14
10.82
10.80

4,540
4,510

April 15
10.68
10.67

4,430
4,410

April 16
10.60
10.55

4,330
4,330

April 17
10.47
10.45

4,260
4,230

April 18
10.27
10.23

4,050
4,020

April 19
10.08
10.02

3,850
3,790

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 20
9.93
9.82

3,710
3,670

April 21
9.73
9.68

3,610
3,570

April 22
9.55
9.46

3,450
3,380

April 23
9.37
8.90

3,320
2,810

April 24
8.46
8.15

2,340
2,040

April 25
7.93
7.69

1,810
1,590

April 26
7.44
7.18

1,400
1,240
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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 sees. 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, 16.10ft. 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 ier second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

3

April

80
330
560
760

1,060
1,340
1,300
1,160
1,100
1,090

May

376
351
336
301
261
245
278
274
233
215

Day

11
12
13
14
15
16
17
18
19
20

March April

1,040
974
921
880
840
810
783
738
712
682

May
214
220
231
217
205
197
193
191
191
185

Day

21
22
23
24
as
26
27
28
29
30
31

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

March

1 '
5

10
20
10
10
20

5.5
335

0.004

April
642
590
568
549
522
491
461
445
422
399

742
44,130

0.49

May

178
175
175
172
170
164
142
129
163
201
221

219
13,480

6, IS

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1958

Hour

N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

April 1
5.45
7.10
8.65

50
110
190

April 2
9.85

10.60
11.15
11.75

Apr
12.30
12.40
12.45
12.90

270
330
390
460

il 3
530
560
580
640

April 4
13.35 720

Hour

N
6

12

6
N
6

12

6
N
6

12

N
12

Gage 
height
13.60
13.77
14.00

Discharge

770
810
870

April 5
14.25
14.50
15.00
16.10

940
1,000
1,080
1,540

April 6
15.70
15.50
15.42
15.37

1,340
1,300
1,310
1,320

April 7
15.18
14.95

1,310
1,260

Hour

N
12

N
12

N
12

N
12

N
12

N

Gage
height Discharge

April 8
14.62
14.47

1,140
1,110

April 9
14.41
14.39

1,100
1,100

April 10
14.37
14.20

Apr
13.96
13.72

1,090
1,070

il 11
1,040
1,010

April 12
13.43
13.22

970
944

April 13
13.02 920

Hour

12

N
12

N
12

N
12

N
12

N
12

Gage 
heigjrt
12,85

Discharge

§00
April 14

12.68
12.50

S80
856

April 15
12.35
12.20

Apr
12.10
12.00

840
822

il 16
810
798

April 17
11.90
11.70

786
762

April 18
11.47
11.36

734
721
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Cannonball River Basin

Cannonball River at Regent, N. Dak.

Location. Lat 46°26'. long 102°33', inNEjNEjsec. 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-E
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, 15.77ft).
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

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April
2,800
3,500
3,600
3,220
3,840
4,310
4,520
3,600
2,090

797

May
23
24
23
22
21
20
20
20
22
20

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April
290
192
150
126
109

93
78
69
60
54

May
16
15
14
14
13
13
12
12
12
12

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
0
0
0
0
0
0
0
0
0

130
1,400
49.4

3,030
0.10

April
46
42
38
35
34
30
27
25
26
24

1,128
67,090

2.13

May
11
11
11
11

9
80

150
50
30
20
15

24.1
1,480
0.05

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 30
5.1
5.7
6.5
8.6

10
50

150
600

March 31
10.2
11.1
11.7
12.3

1,100
1,500
1,800
2,200

April 1
12.95
13.10
13.10
14.35

2,500
2,800
2,800
3,700

April 2
14.10
13.23
14.10
13.48

3,600
3,100
3,800
3,500

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 3
13.60
13.18
13.25
13.57

3,600
3,500
3,600
3,880

April 4
12.85
12.00
12.00
13.00

3,410
2,890
2,890
3,510

April 5
13.95
13.15
13.10
14.50

4,140
3,610
3,580
4,530

April 6
14.80
13.72
13.55
14.85

4,740
3,980
3,870
4,780

Hour

5
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 7
15.77
14.50
13.55
13.40

5,420
4,530
3,870
3,770

April 8
13.60
13.48
12.80
11.90

3,900
3,820
3,380
2,830

April 9
11.08
10.38
9.95
9.20

2,370
2,020
1,820
1,490

April 10
7.98
6.87
6.11
5.61

1,040
700
506
396

Hour

6
N
6

12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 11
5.26
5.00
4.77
4.65

328
281
241
222

April 12
4.41
4.24

189
166

April 13
4.10
3.99

149
135

April 14
3.91
3.83

126
117

April 15
3.77
3.65

111
98
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Cannonball River below Bentley, N. Dak.

Location. Lat 46°21'30", long 102°02'30", inSWjSWisec. 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, 19.81ft). 

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

1
2
3
4
5
6
7
8
9

10

March

8
7
6
6
6
6
6
5
5
5

April

3,000
4,000
6,200
6,900
7,360
7,810
7,740
7,080
4,640
2,450

May
62
56
53
48
47
45
44
47
51
45

Day

11
12
13
14
15
16
17
18
19
20

March

5
5
4
4
4
4
4
4
4
3

April

1,160
582
357
263
215
188
203
185
158
137

May
43
40
39
37
36
34
36
34
33
31

Day
21
22
23
24
25
26
27
28
29
30
31

Runoff, in acre-feet ............................................
Runoff, in inches ...............................................

March
3
3
3
3
3
4
6

40
80

440
1,400

4,140
0.07

April
119
107

98
91
86
80
77
74
68
65

2,050
122,000

2.01

May
30
28
28
27
26
42
33

111
158

84
65

48.2
2,960
0.05

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

4
8
N

Gage 
height Discharge

March 28
2.02
2.35
3.21
3.28

10
20
90
90

March 29
3.35.
3.24
3.07
3.47

90
80
70
90

March 30
3.74
6.28
8.23
9.13

100
300
800

1,000
March 31

8.87
8.93

11.45
14.12

900
1,000
1,800
3,000

April 1
14.38
13.95
14.15

3,100
2,800
2,900

Hour

4
8

12

6
N
2
6

12

6
9
N
6

12

3
6
9
N
3
6
9

12

Gage 
height
14.20
15.92
16.81

Discharge

?,900
3,000
3,100

April 2
17.52
17.80
16.65
17.32
18.18

3,500
3,700
3,700
4,600
5,900

April 3
18.38
18.25
18.46
18.73
19.20

6,200
6,200
6,200
6,300
6.600

April 4~
19.43
19.27
19.13
19.22
19.17
19.22
19.59
19.72

6,800
6,700
6,700
6,700
6,900
7,000
7,600
7,820

Hour

6
N
6

12

6
N
6

12

4
6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

April 5
19.55
19.03
18.90
19.37

7,640
7,140
7,030
7,450

April 6
19.74
19.80
19.70
19.75

7,850
7,920
7,800
7.860

April 7
19.81
19.77
19.64
19.48
19.56

7,930
7,880
7,730
7,560
7,650

April 8
19.65
19.29
18.26
17.20

7,740
7,370
6,520
5,750

April 9
16.33
15.72

5,140
4,710

Hour

6
12

6
N
6

12

6
N
6

12

N
12

N
12

N
12

Gage 
height
14.75
13.62

Discharge

4,120
3,460

April 10
12.40
11.42
10.68
9.88

2,820
2,350
2,030
1,720

April 11
8.97
8.09
7.38
6.87

1,400
1,110

896
755

April 12
6.12
5.52

570
431

April 13
5.14
4.82

354
296

April 14
4.58
4.38

260
236
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Cannonball River near New Leipzig, N. Dak.

Location.  Lat 46°20', long 101°57', inSW^sec. 11, T. 133 N., R. 90 W. , at downstream end of 
right downstream wing wall of bridge on State Route 49, 2j 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-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, 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, 34.0ft, 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
Day

1
2
3
4
5
6
7
8
9

10

March
8
7
7
6
6
6
6
5
5
5

April
2,500
4,600
6,400
7,590
7,490
7,930
8,030
7,590
5,100
2,360

May
60
57
54
50
48
47
47
47
53
50

Day

11
12
13
14
15
16
17
18
19
20

March

5
5
5
4
4
4
4
4
4
4

April

1,460
635
414
322
268
230
228
224
184
156

May

47
44
42
41
40
39
40
39
36
34

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
3
3
3
3
3
4
6

10
40

200
1,500

60.6
3,730
0.06

Aplfil

137
  119

109
98
90
82
78
73
67
64

"  2,174
129,400

2.06

May

33
31
30
30
29
43
42
59

206
102

75

51.5
3,160
0.05

er aecond, 1952

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

Hour

6
N
6

12

6
N
6

11
12

6
N
6

12

2
3
6
N

Gage 
height Discharge

March 30
7.90
7.70

10.20
11.82

80
80

400
800

March 31
13.22
12.95
13.80
15.02
13.00

1,300
1,200
1,600
2,000
1,700

April 1
14.00
15.50
16.30
19.25

2,000
2,800
2,800
3,200

April 2
19.31
16.40
15.18
15.20

3,200
4,600
3,800
3,800

Hour

2
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
17.50
17.35
18.00

Discharge

5,400
5,300
5,900

April 3
18.27
18.23
18.73
19.40

6,100
6,100
6,800
7,540

April 4
19.65
19.42
19.25
19.65

7,750
7,560
7,410
7,750

April 5
19.56
19.20
19.00
19.52

7,680
7,370
7,200
7,640

April 6
19.74
19.93

7,830
7,990

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height
19.98
20.02

Discharge

8,030
8,070

April 7
20.08
20.02
19.87
19.88

8,120
8,070
7,940
7,950

April 8
20.10
19.85
19.00
17.85

8,140
7,920
7,200
6,260

April 9
17.03
16.33
15.67
14.85

5,600
5,080
4,590
4,020

April 10
13.90
13.07
12.45

3,380
2,860
2,500

Hour

12

6
N
6

12

6
N
6

12

N
12

N
12

N
12

Gage 
height
11.88

Discharge

2,180
April 11

11.17
10.37
9.72
9.18

1,800
1,410
1,110

886
April 12

8.72
8.40
8.17
7.95

713
606
538
479

April 13
7.66
7.43

409
359

April 14
7.24
7.12

318
294

April 15
6.98
6.89

266
248
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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, 7j 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. Oft 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

1
2
3
4
5
6
7
8
9

10

March

7
7
6
6
6
6
6
7
7
7

April

2,900
4,380
6,830
8,380
8,660
8,490
8,750
8,120
6,150
3,750

May
78
72
58
62
58
60
56
53
62
58

Day

11
12
13
14
15
16
17
18
19
20

March

7
7
7
6
6
4
4
4
4
4

April

2,240
1,140

653
454
374
309
273
267
259
221

May

60
54
50
50
45
45
40
41
52
45

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
3
3
3
3
3
4
8

30
50

100
725

33.9
2,080
0.03

April
195
169
153
136
125
118
109

97
91
86

2,463
146,500

2.05

May

39
37
33
34
30
33
31
44
53

193
125

56.5
3,470
0.05

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

Hour

8
4

12

6
9
N
6

12

6
N
6

12

Gage 
height Discharge

March 31
6.23
6.78
8.19

500
800

1,500
April 1

8.60
10.98
8.88
9.38
9.59

2,000
2,700
3,200
3,700
3,900

April 2
9.75

10.18
10.30
11.20

4,100
4,300
4,400
5,500

Hour

6
N
6

12

8
4

12

8
4

12

8
4

Gage 
height Discharge

April 3
11.46
11.56
11.94
12.06

6,300
6,800
7,500
7,940

April 4
12.30
12.45
12.45

8,320
8,560
8,560

April 5
12.48
12.59
12.47

8,610
8,780
8,590

April 6
12,33
12,41

8,370
8,500

Hour

12

6
N
3
6

12

8
4

12

6
N
6

12

Gage 
height
12.49

Discharge

8,620
April 7

12.58
12.62
12.63
12.60
12.40

8,770
8,830
8,850
8,800
8,480

April 8
12.25
12.14
11.88

8,240
8,060
7,660

April 9
11.49
10.88
10.12

9.57

7,080
6,200
5,200
4,560

Hour

8
4

12

8
4

12

8
4

12

N'

12

Gage 
height Discharge

April 10
9.11
8.52
7.97

4,050
3,460
2,930

April 11
7.39
6.92
6.31

2,410
2,040
1,590

April 12
5.80
5.41
5.11

1,240
988
810

April 13
4.80
4.56

640
522
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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, 14.2ft,
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

1
2
3
4
5
6
7
8
9

10

March

1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

April

156
661

1,320
1,620
2,450
3,900
6,660
7,060
4,980
2,990

May

24
22
21
19
16
15
14
16
18
17

Day

11
12
13
14
15
16
17
18
19
20

March
1.5
1.5
1.5
1.5
1.5
1
1
1
1
1

April

909
428
210
142
246
194
142
112

94
80

May

16
14
14
13
13
12
12
12
12
11

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1
1
1
1
1
1
1.6
2
2.9
4.6

12

1.83
112

0.004

April

68
57
49
44
40
37
34
31
29
26

1,160
68,960

2.34

May
11
11
11
10
9.5
9.9

10
10
9.2
8.8
8.6

13.5
833

0.03

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

heTlht Discharge

March 27
2.69 1.5
2.69 1.5
3.10 2.0
3.05 1.4

March 28
2.94 .8
2.95 .9
4.01 4.5
3.79 2.6

March 29
3.61 1.5
3.80 2.7
4.44 4.1
4.45 4.3

March 30
4.38 4.3
4.27 3.7
4.48 4.9
4.57 6.6

March 31
4.55 6.2
4.44 4.1
4.57 6.6
6.54 57

April 1
6.95 74
8.15 148

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage
height
8.77

10.12

Discharge

201
348

April 2
11.97
11.99
12.88
14.47

Apr
15.44
15.43
15.92
16.24

Apr
16.34
16.24
16.27
17.03

598
600
746

1,050
11 3

1,270
1,270
1,420
1,560

il 4
1,600
1,560
1,570
1,950

April 5
17.42
17.40
18.05
18.87

2,200
2,180
2,670
3,520

April 6
18.97
18.95
19.52
20.00

3,610
3,600
4,200
4,900

Hour

6
N
8

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height Discharge

April 7
20.50
20.89
21.25
21.23

5,820
6,770
7,870
7,800

April 8
21.15
21.13
20.80
20.39

7,540
7,480
6,540
5,580

April 9
20.34
20.14
19.74
19.37

5,480
5,120
4,500
4,030

April 10
18.97
18.36
17.37
15.65

3,610
3,090
2,430
1,640

April 11
13.57
11.97
10.89
10.14

1,090
808
647
544

April 12
9.59
9.15
8.75

476
423
375

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

N
12

N
12

N
12

N
12

Gage 
height
8.35

Discharge

331
April 13

7.67
7.02
6.50
6.16

258
197
154
129

April 14
5.99
5.85
6.47
7.54

118
110
152
245

April 15
7.77
7.63
7.41
7.27

' 268
254
232
219

April 16
7.00
6.65

195
166

April 17
6.32
6.09

140
124

April 18
5.88
5.70

112
101

April 19
5.57
5.42

94
86
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Cedar Creek near Pretty Rock, N. Dak.

,
above mean sea level (levels by Corps of Engineers) . 

Drainage area.   1, 340 sq mi, approximately.

ed by
ice Mar. 1 to Apr. . Stng-conro meo use pr. o ay , -. 

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, 26.5ft, 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 c
Day

1
2
3
4
5
6
7
8
9

10

March

5
5
5
5
5
5
5
5
5
5

April

3,150
4,210
4,500
5,210
6,160
6,990
7,750
8,070
9,250
7,920

May

78
74
70
64
59
57
57
59
62
62

ischaree. in cubic feet
Day

11
12
13
14
15
16
17
18
19
20

March

5
5
5
5
5
4
4
4
4
4

April

5,540
3,450
1,260

732
492
341
408
365
299
251

per second. 1952
May

59
56
53
50
49
45
43
43
44
43

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

4
4
4
4
4
4
5
8

34
186

1,120

47.5
2,920
0.04

April

217
187
165
148
132
120
109
101

91
84

2,590
154,100

2.16

May

42
41
38
36
36
35
31
30
29
30
30

48.5
2,990
0.04

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

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 29
3.15
3.48
5.00

8
24

185
March 30

4.94
4.82
5.58
8.40

135
39

161
633

March 31
9.30

10.37
11.00
13.05

917
1,110
1,160
1,930

April 1
14.90
16.55
16.50
18.40

2,700
3,440
3,320
4,330

April 2
18.85
18.05
17.15
18.61

4,620
4,120
3,640
4,590

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 3
18.95
18.25
17.50
19.55

4,820
4,360
3,910
5,240

April 4
20.60
15.80
16.60
16.32

6,070
3,100
6,070
5,970

April 5
16.17
16.48
16.70
16.87

5,850
6,130
6,380
6,580

April 6
16.80
17.08
17.56
17.81

6,510
6,820
7,450
7,760

April 7
17.74
17.70
17.87
18.05

7,670
7,620
7,820
8,020

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 8
18.14
18.05
18.02
18.29

8,130
8,020
7,990
8,280

April 9
18.90
19.31
19.17
18.92

9,040
9,720
9,500
9,170

April 10
18.55
18.04
17.40
16.92

8,660
8,010
7,190
6,490

April 11
16.52
16.12
15.56
14.86

5,990
5,510
5,040
4,560

April 12
14.05
13.02
11.49
9.64

4,080
3,540
2,860
2,080

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 13
8.10
7.25
6.72
6.38

1,460
1,160

968
848

April 14
6.15
6.07
5.86
5.68

772
747
678
615

April 15
5.50
5.30
5.12
4.96

552
488
428
383

April 16
4.85
4.76
4.70
4.85

354
329
314
354

April 17
5.07
5.12
5.07
5.00

414
428
414
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, 22.30ft, 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

1
2
3
4
5
6
7
8
9

10

March

18
18
15
15
15
15
15
15
15
15

April

13,000
16,300
18,400
18,200
18,700
19,900
19,800
19,200
15,700
13,200

May

386
374
350
340
320
304
290
284
281
271

Day

11
12
13
14
15
16
17
18
19
20

March

20
20
20
20
20
20
18
18
15
15

April

11,400
8,900
6,130
3,470
2,200
1,700
1,500
1,300
1,130

950

May

259
250
238
230
221
210
200
192
184
177

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

15
15
18
20
22
24
26
30
35

100
3,000

118

0.03

April

830
730
648
594
558
526
490
462
430
410

7,225

1.97

May

170
162
156
147
138
132
124
116
113
111
109

221

0.06

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

Hour

2
3
6

10
3
8

10
12

2a
7a
8p

12

1
N
2
7

Gage 
height Discharge

April 1
11.78
13.24
13.94
11.66
11.65
13.71
13.67
13.70

10,300
13,700
15,800
10,000
10,000
15,100
15,000
15,100

April 2
13.74
13.39
14.73
14.90

15,200
14,200
18,500
19,200

April 3
14.92
14.57
14.46
14.73

19,300
17,900
17,400
18,500

Hour

12

6
N
6

12

8
4

12

6
N
6

12

6
N

Gage 
height

14.64

Discharge

18,200
April 4

14.60
14.54
14.64
14.97

18,000
17,800
18,200
19,500

April 5
14.67
14.59
15.10

18,300
18,000
20,000

April 6
15.12
14.97
15.09
15.15

Apr
14.83
14.85

20,100
19,500
20,000
20,200

11 7
18,900
19,000

Hour

6
7

12

4
8
N
6

12

6
N
6

12

6
N
6

Gage 
height

15.36
15.42
15.07

Discharge

21,000
21,300
19,900

April 8
14.94
15.02
14.97
14.82
14.54

19,400
19,700
19,500
18,900
17,800

April 9
14.14
13.87
13.59
13.44

16 , 400
15,600
14,800
14,300

April 10
13.29
13.03
12.76

13,900
13,100
12,400

Hour

12

N
12

N
12

N
12

6
N
6

12

N
12

Gage 
height

12.63

Discharge

12,100
April 11

12.38
11.86

11,500
10,400

April 12
11.06
10,24

8,830
7,520

April 13
9.25
8.10

6,140
4,710

April 14
7.55
6.88
6.38
6.12

Apr
5.65
5.28

4,060
3,330
2,830
2,590

il 15
2,170
1,870

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 sees. 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, 16.50ft). 
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

1
2
3
4
5
6
7
8
9

10

March

5
5
5
5
5
5
5
5
5
5

April

10
15
85

330
760

1,610
3,130
7,420
6,180
4,410

May

109
103

92
89
82
76
72
67
66
62

Day

11
12
13
14
15
16
17
18
19
20

March
n 5

5
5
5
5
5
5
5
5
5

April

2,870
2,400
2,080
1,780
1,400
1,210

999
788
619
522

May

60
57
55
53
51
48
44
42
41
41

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

5
5
5
5
5
5
5
5
5
5
5

5.0
307

0.008

April

450
361
290
241
208
185
165
150
133
119

1,364
81,160

0.21

May

41
39
38
36
35
34
31
30
28
28
27

54.1
3,330
0.09

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 3
4.09
4.95
7.30
9.10

25
35

130
280

April 4
9.17
9.08
9.70

10.60

290
280
360
480

April 5
11.56
12.05
12.58
13.48

630
730
870

1,150
April 6

14.20
14.52
14.62
15.30

1,440
1,610
1,740
2,140

Hour

6
N
6

12

3
8
N
5

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 7
15.78
15.54
16.18
16.84

2,540
2,540
3,500
5,740

April 8
17.02
16.88
17.03
17.50
17.24

Apr
17.01
16.93
16.72
16.82

Apr
16.70
16.43
16.20
15.96

6,610
5,910
6,660
9,800
7,910

il 9
6,560
6,150
5,240
5,650

il 10
5,160
4,280
3,730
3,290

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 11
15.65
15.57
15.43
15.35

2,910
2,840
2,730
2,680

April 12
15.25
14.82
14.50
14.42

2,610
2,360
2,200
2,160

April 13
14.42
14.28
14.12
14.10

2,160
2,090
2,010
2,000

April 14
14.04
13.53
13.14
12.90

1,980
1,760
1,610
1,520

Hour

8
4

12

8
4

12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 15
12.65
12.40
12.20

1,440
1,350
1,280

April 16
12.12
11.85
11.64

1,260
1,180
1,110

April 17
11.25
10.78

Apr
10.29

9.80

1,000886'

il 18
788
690

April 19
9.37
9.05

613
560

April 20
8.82
8.57

523
483
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Grand River Basin 

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, 17.03ft).

1908-10, 1912-17, 1945 to February 1952: Discharge, 11, 300 cfs Apr. 15, 1950 (gage height,
17.10 ft) by slope-area method. 

Remarks. No known regulation or diversion.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
5
5
5
5
5
5
4
4
4
3

April
520

1,200
1,200
1,300
3,600
9,630

13,100
10,500
2,610
1,100

May
28
27
25
23
21
22
21
24
28
29

Day

11
12
13
14
15
16
17
18
19
20

March
3
3
3
3
3
2
2
2
2
2

April
1,100
1,100

837
635
450
322
272
204
147
118

May
38
31
25
23
22
21
20
19
18
18

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
2
2
2
1
1
1
1
2
5

48
164

9.6
593

0.02

April
97
82
70
58
51
44
39
35
32
30

1,683
100,200

3.69

May
18
18
16
16
14
14
13
12
12
12
12

20.6
1,270
0.05

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

Hour

N
12

N
12

6
N
6

12

6
N
6

12

N
12

N

Gage 
height Discharge

March 30
6.10
7.03

Mar
7.18
8.22

31
115

oh 31
128
284

April 1
8.17
9.25

10.42
11.52

270
450
700

1,000
April 2

12.26
12.42
12.48
12.38

1,200
1,300
1,300
1.250

April 3
12.20
12.21

1,190
1,190

April 4
12.24 1,200

Hour

12

6
N
6

12

6
N
6

12

69 '

N
6

12

6
N

Gage 
height
13.33

Discharge

1,700
April 5

14.05
13.62
14.61
14.61

2,050
3,200
5,400
6,100

April 6
14.78
15.65
16.50
16.95

6,490
9,680

12,400
13,800

April 7
16.90
17.03
16.68
16.48
16.43

13,700
14,100
13,000
12,300
12,200

April 8
16.63
16.43

12,800
12,200

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height
15.21
14.07

Discharge

8,330
5,330

April 9
12.92
12.03
11.04
10.29

3,360
2,350
1,500
1,110

April 10
10.18
10.41
10.26

9.76
Apt

9.70
10.03
10.32
10.00

1,060
1,150
1,130
1,000

11 11
1,000
1,120
1,240
1,110

April 12
9.74
9.84

10.32

1,010
1,050
1,240

Hour

12

6
N
6

12

6
N
6

12

N
12

N
12

N
12

Gage
height

9.90

Discharge

1,070
April 13

9.25
8.78
8.83
8.79

870
774
780
777

April 14
8.49
8.13
7.81
7.82

702
628
548
550

April 15
7.58
7.15

462
326

April 16
7.23
6.90

342
276

April 17
6.92
6.77

280
251
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North Fork Grand River near White Butte, S. Dak.

Location. -Lat 45°48'10". long 102°21'35", inNW^NWjSec. 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, 20.0ft, from 
floodmark), by slope-area method.

Remarks.  No regulation or diversions.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

6
6
6
6
6
6
5
5
5
5

April

1,400
2,700
4,520
4,390
4,770

10,900
17,000
20,900
12,600
3,230

May

88
82
78
74
68
66
66
72
78
78

Day

11
12
13
14
15
16
17
18
19
20

March

4
4
4
4
4
3
3
3
3
3

April

1,810
1,640
1,650
1,440

963
648
486
400
343
281

May

72
68
63
72
68
63
58
57
55
54

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

3
3
3
2
2
2
2
3

10
300
960

44.5
2,740
0.04

April

242
203
186
172
156
137
125
110
100

93

3,120
185,600

2.93

May

52
51
48
48
44
41

185
182
103

74
60

73.2
4,500
0.07

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

Hour

N
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

March 29
3.71
4.39

5
4O

March 30
4.66
5.73
5.84
6.20

80
300
450
700

March 31
6.25
6.20
6.35
7.12

800
900

1,000
1,600

April 1
6.89
6.49
6.89
7.20

1,400
1,100
1,450
1,700

April 2
7.56
7.02
9.08
9.00

2,100
1,550
4,000
4,400

April 3
8.75 4,160

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height

9.12
9.01
9.14

Discharge

4,750
4,580
4,780

April 4
8.90
9.00
8.74
8.76

4,400
4,560
4,140
4,180

April 5
8.94
9.23
9.27
9.40

4,460
4,930
4,990
5,200

April 6
11.60
12.55
13.18
13.38

9,300
11,600
13,300
13,800

April 7
13.59
14.52
15.02
15.60

14,500
17,300
18,800
20,800

April 8
15.80 21,500

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height

15.74
15.56
15.18

Discharge

21,300
20,700
19,300

April 9
14.52
13.00
10.95
9.50

17,300
12,800
8,000
5,370

April 10
8.62
8.00
7.52
7.27

3,950
3,000
2,300
1,980

April 11
7.16
7.15
7.06
6.94

1,860
1,840
1,750
1,610

April 12
6.87
6.95
7.06
7.04

1,540
1,620
1,750
1,720

April 13
6.90 1,570

Hour

N
6

12

6
N
6

12

6
N
6

12

N
12

N
12

N
12

N
12

Gage 
height

6.87
7.05
7.06

Discharge

1,540
1,740
1,750

April 14
6.89
6.74
6.65
6.60

1,560
1,390
1,300
1,250

April 15
6.51
6.24
6.14
6.05

1,160
898
806
728

April 16
5.96
5.84

653
560

April 17
5.72
5.66

474
434

April 18
5.60
5.57

395
377

April 19
5.52
5.43

347
300
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South Fork Grand River near Cash, S. Dak.

Location. Lat 45°38'55", long 102°38'45", in NE^SW^SE^ 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 Lodgepole, 
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, 1 5, 600 cfs 12 p. m. Apr. 6 (gage height, 13.59ft).
1945 to February 1952: Discharge, 27, 000 cfs Apr. 15, 1950 (gage height, 15.40ft), by 

slope-area method.
Remarks. No regulation or diversions.

Mean discharge, in cxibic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

2
2
2
2
2
2
1
1
1
1

April

3,600
7,250
7,510
5,720
6,200

12,700
13,400
8,260
2,800

774

May

52
52
39
33
35
37
37
94

102
165

Day

11
12
13
14
15
16
17
18
19
20

March

1
1
1
1
1
1
1
1
1
1

April

637
784
760
569
420
339
293
239
192
162

May

94
63
47
41
39
38
39
35
35
34

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

1
1
1
1
1
1
1
5

10
100
600

24.1

0.02

April

136
110

89
81
71
63
60
54
50
47

2,446

2.02

May

34
32
31
29
26
26
24
22
22
23
24

45.3

0.04

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

April 1
8.04
8.55

10.75
10.85

1,800
2,400
6,200
6,600

April 2
10.88
11.20
11.50
11.34

6,660
7,300
7,940
7,590

April 3
11.20
11.35
11.40
11.17

7,300
7,610
7,720
7,240

April 4
10.69
10.25

6,300
5,650

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height

9.65
9.64

Discharge

4,880
4,870

April 5
9.90

10.58
11.00
11.67

5,180
6,130
6,900
8,350

April 6
12.45
13.10
13.47
13.59

10,600
13,200
15,000
15,600

April 7
13.52
13.15
12.63
12.66

15,300
13,500
11,300
11,400

Hour

6
N
6

12

6
N
6

12

6
N
6

12

- 6
N

Gage 
height Discharge

April 8
12.15
11.33
11.05
10.65

9,650
7,570
7,000
6,240

April 9
8.75
7.15
6.40
6.00

3,840
2,170
1,490
1,140

April 10
5.70
5.50
5.32
5.22

882
730
625
575

April 11
5.33
5.27

685
670

Hour

6
12

6
N
6

12

N
12

N
12

N
12

N
12

Gage 
height

5.14
5.10

Discharge

603
603

April 12
5.38
5.37
5.25
5.14

848
866
776
692

April 13
5.40
5.03

882
582

April 14
5.10
4.87

618
458

April 15
4.83
4.74

425
370

April 16
4.68
4.65

334
319
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Shadehill Reservoir at Shadehill, S. Dak.

Location. Lat 45°46'. long 102°12', inNW^sec. 30, T. 21 N., R. 16E., 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 9a.m. Apr. 10 (elevation, 2,297.86ft); 

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]

Day

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

March

Elevation
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
_
 
_
 
 
 
 
 
 
 
 
 

50.0
 
 

50.8

Contents
-
 
 
 
 
_
 
 
 
 
 
 
 
 
 
_
 
_
 
 
 
 
 
 
 
_
 

56,017
 
 

58,231

April

Elevation

53.5
58.3
64.9
70.8
75.1
79.0
85.5
92.7
96.8
97.86
97.42
96.8
96.25
95.6
94.9
94.1
93.2
92.3
91.3
90.3
89.3
88.23
87.15
86.05
84.88
83.70
82.40
81.38
80.20
78.98

Contents

66,171
82,033

107,519
133,893
155,257
176,908
218,738
273,460
308,560
318,101
314,117
308,560
303,688
297,992
291,941
285,126
277,590
270,190
262,131
254,243
246,522
238,452
230,502
222,609
214,439
206,435
197,893
191,393
184,088
176,791

May

Elevation

77.83
76.59
75.63
75.03
74.50
74,10
73:83
73.60
73.48
73.32
73.23
73.15
75.05
72.97

 
72.80
72.76
72.72
72.68
 
 
 

72.55
 
 

72.50
_
 
 
 

72.45

Contents

170,143
163,234
158,047
154,892
152,166
150,126
148,757
147,596
146,993
146,191
145,741
145,343
144,846
144,448

 
143,606
143,408
143,210
143,122

 
 
 

142,370
 
_

142,124
_
 
 
 

141,878

Supplemental record. Mar. 31, 12 p.m., 2,252.2 ft, 62,258 aore-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. 1 to Apr. 9.
Maxima. March-May 1952: Discharge, 5,150 cfs 6-12 p. m. Apr. 9 (gage height, 10.45ft).

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

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

5
20
10

100
3,100
3,850
4,350
4,650
5,050
5,140

May

3,660
3,180
2,340
1,740
1,300
1,030

833
726
635
546

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April

5,080
5,010
4,960
4,900
4,850
4,800
4,720
4,660
4,610
4,540

May

492
429
384
347
303
267
236
215
200
188

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0
0
0
0
0
1
2
3
4

0.3
20

0.0001

April

4,480
4,410
4,340
4,260
4,190
4,100
4,040
3,950
3,860
3,760

3,826
227,700

1.37

May
178
168
155
148
140
134
124
126
128
128
124

665
40,870

0.25

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

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 4
3.52
4.00
6.00

5
30

700
April 5

7.10
7.90
8.75
9.20

1,400
2,100
2,900
3,400

April 6
9.40
9.55
9.68
9.79

3,600
3,900
4,100
4,200

April 7
9.89
9.98

10.08
10.17

4,300
4,350
4,450
4,500

April 8
10.23
10.32
10.36
10.40

4,550
4,650
4,750
4,850

April 9
10.42
10.44
10.45
10.45

4,950
5,100
5,150
5,150

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

hSgtt| Discharge

April 10
10.44 5,140
10.42 5,110

April 11
10.39 5,080
10.37 5,050

April 12
10.33 5,010
10.31 4,980

April 13
10.29 4,960
10.26 4,920

April 14
10.24 4,900
10.22 4,870

April 15
10.20 4,850
10.17 4,820

April 16
10.15 4,800
10.12 4,760

April 17
10.08 4,720
10.05 4,680

April 18
10.03 4,660
10.00 4,63O

April 19
9.98 4,610
9.95 4,580

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 20
9.92
9.89

4,540
4,510

April 21
9.86
9.82

4,480
4,430

April 22
9.80
9.77

4,410
4,380

April 23
9.73
9.70

4,330
4,300

April 24
9.66
9.63

Api
9.60
9.56

4,260
4,220

'11 25
4,190
4,150

April 26
9.52
9.49

4,100
4,070

April 27
9.46
9.42

4,040
3,990

April 28
9.38
9.35

Api
9.30
9.25

3,950
3,920

'11 29
3,860
3,800

Hour

N
12

N
12

6
N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 30
9.22
9.16

3,770
3,710

May 1
9.11
9.04

3,660
3,590

May 2
8.89
8.65
8.38
8.16

3,440
3,200
2,940
2,730

May 3
7.73
7.36

2,320
1,990

May 4
7.06
6.71

1,740
1,470

May 5
6.48
6.25

1,300
1,140

May 6
6.09
5.91

1,030
916

May 7
5.75
5.60

830
755

May 8
5.55
5.47

730
690



GRAND RIVER BASIN 195

Grand River near Wakpala, S. Dak.

Location.-Lat 45°39'55", long 100°38'20", inNW^E|sec. 26, T. 20 N., R. 28 E., on downstream
side of left pier of bridge on U. S. Highway 12, 5 miles west of 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, 22.75ft). 

Remarks. -Flow regulated by Shadehill Reservoir. One small diversion above station.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

12,000
15,400
16,100
15,000
13,400
13,700
15,300
15,000
11,700
7,830

May

3,960
3,740
3,320
2,660
2,220
1,900
1,700
1,570
1,530
1,430

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April

6,460
6,040
5,840
5,590
5,490
5,440
5,560
5,560
5,450
5,200

May

1,120
918
766
700
620
573
528
470
430
416

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0
0
0
0
5

10
10
10

1,000
33.4

0.007

April

5,130
4,780
4,600
4,440
4,180
4,000
4,050
3,960
3,960
4,070

7,841

1.59

May

388
374
312
280
250
222
207
198
189
186
189

1,076

0.23

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

Hour

6
N
6

12

1
4
6
9
N
6

12

6
N

Gage 
height  Discharge

March 31
6.53
6.77
7.74

13.50

15
20
50

9,000
April 1

14.00
12.29
11.95
11.85
11.95
12.34
12.47

10,000
11,000
10,000
10,000
11,000
13,000
14,000

April 2
12.33
12.27

14,100
14,300

Hour

6
8

12

6
8
N
6

12

6
9
N
6

12

Gage 
height
12.76
12.82
12.55

Discharge

17,100
17,900
17,300

April 3
12.04
11.95
12.10
12.48
12.46

15,000
14,600
15,300
17,000
16,900

April 4
12.21
11.93
11.99
11.95
11.86

15,800
14,500
14,700
14,400
13,900

Hour

6
N
4
6

12

6
8
N
6

12

6
N
6
9

Gage 
height Discharge

April 5
11.72
11.68
11.77
11.91
11.91

13,200
13,000
13,200
13,800
13,700

April 6
11.83
11.78
11.89
12.09
12.30

13,200
13,000
13,400
14,100
14,900

April 7
12.23
12.37
12.56
12.70

14,500
15,100
15,800
16,400

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
12.59

1952

Discharge

15,900
April 8

12.58
12.43
12.29
12.18

15,700
15,000
14,300
13,700

April 9
12.01
11.77
11.52
11.06

12,900
11,800
10,800
9,140

April 10
10.83
10.66
10.41
10.33

8,380
7,840
7,090
6,860
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Missouri River Main Stem 

Missouri River near Mobridge, S. Dak.

Location. -Lat 45°32', long 100O29', 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, 25.07ft).

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 c-ubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

13,100
12,200
12,200
12,200
12,200
12,200
12,000
12,500
12,700
12,900

April

24,200
44,000
72,000
98,000

120,000
143,000
253,000
374,000
430,000
357,000

May

43,600
42,200
40,100
38,800
40,100
47,100
52,300
49,300
44,300
43,600

Day

11
12
13
14
15
Ifi
17
18
19
20

March

13,100
13,100
12,900
12,500
12,000
11,800
11,600
11,600
11,800
11,600

April

258,000
197,000
149,000
114,000
92,000
79,600
74,200
71,400
70,200
71,200

May
46,400
49,300
47,100
40,800
37,400
35,500
32,900
30,500
28,800
27,100

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

12,000
11,800
11,600
11,600
11,200
11,000
10,800
10,800
11,000
11,700
14,400

12,070
742

0,07

April

71,200
70,800
74,400
75,900
68,700
58,000
52,500
49,300
47,100
45,000

123,500
7,348
0.66

May

27,100
29,300
32,900
35,500
34,800
31,100
28,200
34,200
47,600
49,000
47,600

39,180
2,409
0.22

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

Hour

N
12

N
12

N
12

9
6

12

6
8
N
12

N
12

N
12

6
11

iSt Discharge

March 30
6.96
7.03

11,600
12,200

March 31
7.42
8.23

13,800
17,800

April 1
9.22

10.18
24,000
31,000

April 2
10.90
12.90
12.96

37,000
55,000
60,000

April 3
12.70
12.23
12.74
13.95

68,000
64,000
70,000
86,000

April 4
14.78
15.63

98,000
111,000

April 5
16.66
16.80

123,000
125,000

April 6
16.35
17.25

121,000
132,000

Hour

3
11
12

4
8
N
4
8

12

4
8
N
4
8

12

5
N
6

12

6
N
6

12

Gage 
height
14.85
11.70
15.00

Discharge

190,000
127,000
193,000

April 7
17.55
17.90
17.74
17.80
18.45
19.40

248,000
256,000
252,000
253,000
268,000
291,000

April 8
20.60
21.98
22.65
23.70
24.24
24.80

321,000
358,000
375,000
404,000
420,000
435,000

April 9
25.07
24.80
24.27
23.76

443,000
435,000
420,000
406,000

April 10
22.94
22.05
20.97
19.95

383,000
359,000
330,000
304,000

Hour

6
N
6

12

6
N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 11
18.92
17.60
17.16
16.60

279,000
249,000
239,000
227,000

April 12
15.90
14.98
14.50
13.94

212,000
193,000
183,000
172,000

April 13
12.72
11.62

148,000
127,000

April 14
10.76
10.16

Apt
9.66
9.34

112,000
102,000

 il 15
91,100
83,700

April 16
9.14
8.98

79,200
76,500

April 17
8.86
8.75

74,000
72,200

April 18
8.67
8.62

71,400
70,600

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 19
8.56
8.58

69,700
70,600

April 20
8.65
8.64

71,400
. 71,400

April 21
8.60
8.57

71,400
70,600

April 22
8.55
8.63

70,600
71,400

April 23
8.86
9.00

74,800
76,500

April 24
9.04
8.91

76,500
74,000

April 25
8.61
8.26

68,800
63,200

April 26
7.93
7.68

57,600
53,800

April 27
7.58
7.55

52,300
51,600
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Moreau River Basin 

Moreau River at Bixby, S. Dak.

Location. Lat 45°08'35", long 102°33'25", inNWlSEjsec. 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, 14.65ft).
Remarks. Bridge to which wire-weight gage was attached was washed out Apr. 1.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March
10
10
10
10

8
8
8
8
8
8

April

14,600
12,500
8,280
5,710
4,510
3,730
2,940
2,220
1,600

737

May

24
23
21
20
17
17
17
21
84
84

Day

11
12
13
14
15
16
17
18
19
20

March
7
7
7
7
7
6
6
6
6
6

April

366
290
272
238
213
178
152
114

98
84

May

42
29
52
29
26
20
19
17
36
34

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
5
5
5
5
5
5
5

10
100

3,000
9,480

0.30

April

70
57
50
44
40
36
36
34
31
27

1.40

May

32
27
26
24
21
31
27
24
20
19
20

0.02

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

Hour

6
N
6

12

6
N
3
6

12

6
N
6

12

Gage 
height Discharge

March 31
12.45
13.85
15.55
16.35

7,200
9,160

11,700
13,000

April 1
17.13
17.68
17.80
17.70
17.22

14,200
15,100
15 ,300
15,100
14,400

April 2
16.65
16.05
15.42
14.70

13,500
12,500
11,500
10,400

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

April 3
13.85
13.10
12.55
12.07

9,160
8,100
7,330
6,700

April 4
11.60
11.22
10.80
10.65

6,120
5,660
5,200
5.040

April 5
10.33
10.09
9.92
9.73

4,700
4,460
4,290
4,110

April 6
9.52 3,920

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height

9.32
9.09
8.87

Discharge

3,740
3,530
3,340

April 7
8.63
8.40
8.13
7.90

3,140
2,950
2,730
2,560

April 8
7.67
7.45
7.20
6.98

2,380
2,220
2,050
1,900

April 9
6.75
6.53

1,750
1,610

Hour

6
12

6
N
6

12

N
12

N
12

N
12

Gage 
height
6.28
5.93

Discharge

1,460
1,250

April 10
5.45
4.82
4.42
4.26

982
649
480
425

April 11
4.06
3.89

362
313

April 12
3.78
3.78

283
283

April 13
3.75
3.68

275
257
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Moreau River near Faith, S. Dak.

Location.  Lat 45°11'50". long 102°09'10", in N^NWi 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, 19.2ft), 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 f or mer
site, from floodmarks) , by slope-area method. 

Remarks.   No regulation or diversions.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

25
25
25
25
25
20
20
20
20
20

April

18,400
22,000
19,600
12,700
10,600
11,700
11,500

8,760
4,680
2,050

May

59
50
50
48
46
52
42
50

205
266

Day

11
12
13
14
15
16
17
18
19
20

March

15
15
15
15
15
10
10
10
10
10

April

1,310
1,100

982
879
775
656
578
459
332
288

May

230
144

85
70
65
63
50
44
54
65

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

10
10
10
10
10
10
10
10
50

2,000
11,000

26,740
0.19

April
240
220
183
138
115

96
88
85
77
63

259,100
1.83

May

70
46
44
41
41
39
39
39
36
30
41

71.1
4,370
0.03

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

Hour

6
N
6

12

6
N
6

12

5
N
6

12

6

Gage 
height Discharge

March 31
14.0
12.4
14.5
15.1

11,000
9,410

12,500
13,700

April 1
16.5
17.0
17.85
18.55

16,800
18,100
20,500
22,800

April 2
19.2
18.35
17.60
17.55

25,000
22,100
19,800
19,600

April 3
17.60 19,800

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
17.45
17.65
17.30

Discharge

19,300
19,900
18,900

April 4
15.00
14.10
13.40
13.10

13,500
11,900
10,800
10,400

April 5
12.75
13.10
13.60
13.75

9,900
10,400
11,200
11,400

April 6
13.80
13.85

11,400
11,500

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
14.35
14.20

Discharge

12,300
12,100

April 7
13.83
13.65
13.84
13.84

11,500
11 , 200
11,500
11,500

April 8
12.60
11.70
11.15
10.45

9,690
8,460
7,740
6,840

April 9
9.60
8.55
7.40
6.50

5,810
4,620
3,510
2,700

Hour

6
N
6

12

6
N
6

12

N
12

N
12

Gage 
height Discharge

April 10
5.97
5.65
5.33
5.00

2,280
2,020
1,780
1,560

April 11
4.73
4.55
4.48
4.42

1,380
1,260
1,220
1,180

April 12
4.30
4.17

1,100
1,020

April 13
4.12
4.06

983
944



MOREAU RIVER BASIN 199

Moreau River near Eagle Butte, S. Dak.

Location. Lat 45°11'20", long 101°13'05", in NW^NW^Wj 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, 21.70ft, from 
floodmark, backwater from ice).

1943 to February 1952: Discharge, 27, 000 cfs Apr. 9, 1944 (gage height, 23.0ft), by 
contracted-opening method.

Remarks. No regulation or diversion.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
B
9

10

March

25
25
25
25
25
25
25
25
20
20

April

17,000
18,600
24,800
26,900
24,200
22,800
24,800
25,500
17,600
8,720

May

197
178
163
143
127
131
138
145
171
211

Day

11
12
13
14
15
16
17
1»
19
20

March

20
20
20
15
15
15
15
15
15
10

April

4,740
3,370
2,500
2,100
1,800
1,500
1,300
1,100

974
900

May

299
352
302
247
197
160
133
122
116
107

Day

21
22
23
24
25
26
27
2B
29
30
31

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

March

10
10
10
10
10
10
10
50

100
1,000
4,000

181

0.05

April

837
720
580
450
370
313
308
260
220
200

2.03

May

98
100
100
105
94
87
82
71
67
70
76

0.04

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 1
18.95
18.72
17.40
16.72

19,000
18,500
17,000
16,000

April 2
17.25
17.85
18.52
19.16

17,000
18,000
20,400
22,100

, April 3
19.76
20.53
21.27
21.60

23,300
24,900
26 , 400
27,100

Hour

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 4
21.70
21.62
21.33
21.05

27 , 400
27,200
26,600
26,000

April 5
20.70
20.15
19.70
19.48

25,200
24,100
23,200
22,700

April 6
19.50
19.48
19.58
19.76

22,800
22,700
22,900
23,300

Hour

6
N
6

12

6
7
N
6

12

6
N

Gage 
height Discharge

April 7
20.24
20.41
20.87
21.17

24,300
24,600
25,600
26,200

April 8
21.25
21.27
20.95
20.48
20.06

26,400
26 , 400
25,800
24,800
23,900

April 9
18.95
16.29

21,700
16,500

Hour

6
12

6
N
6

12

8
4

12

N
12

Gage 
height
15.04
13.92

Discharge

14,200
12,200

April 10
12.82
11.70
10.59

9.92

10,400
8,580
6,840
5,880

April 11
9.28
8.70
8.38

5,020
4,310
3,930

April 12
7.85
7.42

3,340
2,870
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Moreau River at Promise, S. Dak.

Location. Lat 45°20'. long 100°36', 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. 21-26, 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. 1 to Apr. 1. 
Maxima. March-May 1952: Discharge, 36, 900 cfs 2 a.-m. Apr. 5 (gage height, 24.16ft).

1928 to February 1932; Discharge, 29, 500 cfs Mar. 25, 1947 (gage height, 24.4ft, from
floodmark), by velocity-area studies. 

Remarks. No regulation or diversions.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

30
30
30
30
30
30
30
25
25
25

April

7,500
19,500
24,900
29,800
34,200
31,100
30,600
33,400
30,600
20,400

May

281
261
241
220
196
189
176
182
194
208

Day

11
12
13
14
15
16
17
18
19
20

March

25
25
25
25
25
24
22
22
22
22

April

9,360
6,460
5,060
4,270
3,650
3,210
2,760
2,320
1,960
1,640

May
213
243
328
347
316
248
206
180
167
154

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

20
20
20
20
20
20
25
30
50

380
3,200

140
8,580
0.03

April

1,310
1,070

839
718
621
530
480
432
366
286

10,310
613,600

2.20

May

142
134
124
120
116
118
107
102

95
92
93

187
11,490

0.04

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

Hour

6
N
6

12

6
N
6

12

4
8
N
4
8

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 30
6.45
6.83
7.30
7.93

200
300
500
900

March 31
8.84

10.00
11.25
12.70

1,800
3,000
4,400
6,000

April 1
13.18
12.83
12.34
12.18
13.25
17.00

7,000
6,700
7,000
7,000
8,300

13,000
April 2

19.88
20.70
21.42
21.90

17,900
19,800
21,900
23,500

April 3
22.18
22.13
22.31
22.57

24,700
24,400
25,400
26,600

Hour

6
N
6

12

2
6
N
6

12

6
N
6

12

8
4

12

6
N
6

12

Gage 
height Discharge

April 4
22.74
23.03
23.34
23.94

27,600
29,400
31,200
35,300

April 5
24.16
24.01
23.66
23.65
23.52

36,900
35,800
33,300
33,200
32,300

April 6
23.36
23.32
23.24
23.17

31 , 400
31,100
30,600
30,200

April 7
23.16
23.25
23.41

Api
23.61
23.84
23.86
23.34

30,200
30,700
31,700

 11 8
33,000
34,600
34,700
31,200

Hour

6
N
4
6

12

6
N
6

12

6
N
6

12

6
N
6

12

N
12

N
12

Gage 
height Discharge

April 9
23.15
23.42
24.02
22.98
22.42

30,100
31,700
35,800
29,100
25,900

April 10
22.01
21.25
19.46
16.92

23,900
21,400
17,100
12,900

April 11
14.88
13.80
13.01
12.45

10,300
8,980
8,030
7,400

April 12
12.00
11.56
11.18
10.82

6,910
6,430
6,010
5,610

April 13
10.25
9.86

5,000
4,610

April 14
9.49
9.24

4,240
3,990

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 15
8.85
8.64

3,600
3,400

April 16
8.45
8.21

3,220
3,010

April 17
7.91
7.69

2,740
2,540

April 18
7.40
7.14

Apr
6.97
6.71

2,310
2,100

11 19
1,970
1,780

April 20
6.51
6.30

Apr
5.98
5.84

1,640
1,490

11 21
1,280
1,190

April 22
5.64
5.36

1,080
928

April 23
5.16
5.01

832
764
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Cheyenne River Basin 

Cheyenne River near Wasta, S. Dak.

Location. Lat 44°05'. long 102°24', in NEjNEjNWj sec. 2, T. IN., 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 ft 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 26, 000 cfs. 
Remarks. Flow regulated by Angostura Reservoir (usable capacity, 136, 300 acre-ft) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

250
250
250
250
250
250
280
320
340
360

April

1,190
904
720
503
498
472
489
463
381
389

May

228
228
208
176
164
153
148
153
183
234

Day

11
12
13
14
15
16
17
18
19
20

March

360
350
350
350
350
400
400
500
500
450

April

358
320
291
305
313
320
328
335
313
305

May

183
131
136
148
183
675
328
241
503
389

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

400
400
450
500
600
700

1,200
2,200
4,000
3,500
2,150

739

0.07

April

270
270
284
270
284
277
262
241
234
228

394

0.03

May

358
8,380
4,100
3,380
3,290
3,130
1,950
1,350
1,100

984
973

1,090
67,020

0.10

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

Hour

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

March 27
4.76
4.90
5.12
5.40

March 28
5.70
5.74
5.52
5.75

March 29
5.97

Hour

N
6

12

6
N
6

12

6
N

Gage 
height
6.00
5.86
5.18

Mar
5.48
5.26
4.97
4.64

Mar
4.18
3.73

Discharge

ch 30

3,070
ch 31

2,610
2,140

Hour

6
12

6
N
6

12

6
N
6

hGe*ht
3.42
3.32

Discharge

1,600
1,450

April 1
3.21
3.11
3.02
2.96

1,290
1,170
1,070
1,010

April 2
2.91
2.86
2.82

950
898
856

Hour

12

6
N
6

12

6
N
6

12

Gage 
height
2.78

Discharge

815
April 3

2.74
2.69
2.63
2.56

775
726
668
604

April 4
2.50
2.44
2.38
2.36

550
498
447
430
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Cheyenne River near Eagle Butte, S. Dak.

Location. Lat 44°41'40", long 101°13'05", inNE^SEjsec. 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

1
2
3
4
5
6
7
8
9

10

March
400
350
350
350
350
300
300
300
300
300

April

26,300
32,000
34,400
26,800
22,900
23,700
18,600
15,100
9,840
6,120

May
590
568
545
515
486
444
397
404
611
738

Day

11
12
13
14
15
16
17
18
19
20

March

320
350
400
400
400
450
450
450
450
450

April

4,000
3,350
2,600
2,130
1,900
1,800
1,650
1,530
1,400
1,300

May
690
756
666
575
550
538
560
730
666
642

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
450
480
500
550
600
600
600
600

1,000
8,000

25,000

1,477
90,840

0.07

April
1,220
1,100

986
900
842
800
750
714
670
612

8,200
488,000

0.37

May
658
722

4,950
5,140
5,350
5,050
4,440
2,990
2,310
1,910
1,670

1,512
92,950

0.07

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

Hour

1
2
4
6
7
N
6

10
11
12

2
6
N-
4
6
9

12

2
3:30

Gage 
height Discharge

April 1
10.01
10.06
9.87
9.95
9.98
9.77

10.20
10.56
10.51
10.67

25,700
26,100
24,600
25,200
25,500
23,800
27,300
30,500
30,000
31,500

April 2
10.89
10.90
10.60
10.31
10.32
10.91
11.26

33,600
33,700
30,800
28,200
28,300
33,800
37,400

April 3
11.30
11.36

37,800
38,500

Hour

6
N
4
6

12

6
N
4
6

12

6
N
6

12

6
N
4
6
8

Gage 
height
11.28
10.79
10.87
10.81
10.82

Discharge

37,600
32,400
32,900
32,300
32,100

April 4
10.63
10.29
9.94
9.90
9.80

30,000
26,800
23,700
23,400
22,700

April 5
9.85
9.74
9.82
9.96

23,100
22,300
22 , 900
24,000

April 6
10.09
10.07

9.96
9.70
9.50

25,100
24,900
24,000
22,100
20,600

Hour

9
12

6
9
N
6

12

6
9
N
6

12

3
6
N
1
4
6
9

Gage 
height
9.55
9.55

Discharge

21,000
21,000

April 7
9.36
9.35
9.27
8.86
8.89

19,700
19,700
19,100
16,500
16,700

April 8
8.65
8.89
8.80
8.40
7.98

15,400
16,800
16,200
14,100
12,000

April 9
7.77
7.75
7.59
7.28
7.33
7.27
7.25

11,100
11,000
10,200
8,750
8,980
8,700
8,610

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
7.13

Discharge

8,060
April 10

6.90
6.66
6.47
6.32

7,050
5,980
5,160
4,540

April 11
6.21
6.14
6.15
6.06

4,150
3,880
3,920
3,590

April 12
6.02
5.98
5.96
5.88

3,480
3,340
3,280
3,020

April 13
5.79
5.70
5.64
5.60

2,780
2,550
2,400
2,310
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Missouri River Main Stem 

Missouri River at Pierre, S. Dak.

Location. Lat 44°22'25", long 100°22'05", in SWj sec. 32, T. Ill 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, 25.35ft). 
1929 to February 1952: Discharge, 281, 000 cfs Apr. 6, 1943 (gage height, 19.65ft). 
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

1
2
3
4
5
6
7
8
9

10

March

15,100
14,500
13,800
13,000
12,400
12,400
12,400
12,100
12,400
12,100

April

45,000
60,000
70,000

132,000
139,000
208,000
210,000
286,000
381,000
436,000

May

46,700
44,100
43,100
42,000
41,100
41,300
44,900
53,100
53,000
49,600

Day

11
12
13
14
15
16
17
18
19
20

March

12,100
12,100
12,400
13,200
13,200
13,000
13,200
15,400
15,100
15,100

April

407,000
324,000
234,000
164,000
118,000
100,000
91,400
86 , 400
80,800
76,800

May

48,600
49,100
52,600
52,300
46,800
41,400
38,300
36,500
34,900
33,100

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

14,800
14,800
13,000
13,000
12,700
12,400
12,700
13,000
14,100
18,000
30,000

13,980
859.8
0.07

April
75,800
75,700
73,900
76,400
80,000
74,600
63,800
57,100
53,100
49,800

144,300
8,588
0.66

May

31,800
30,500
30,300
33,600
36,500
35,600
34,200
32,200
31,000
39,400
49,100

41,180
2,532
0.19

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 30
7.88
8.08
8.32
8.80

March 31
9.75

10.79
11.58
12.24

April 1
13.21
14.88
15.20
15.38

April 2
15.55
15.75
16.01
16.26

April 3
16.95
17.21
16.31
13.75

Hour

2:30
6
9
N
3

4:30
6
9

12

6
N
6

12

6
8
N
6

12

6
N
6

12

Gage 
height Discharge

April 4
13.62
13.74
14.14
13.36
12.67
16.72
16.31
16.63
16.12 189,000

April 5
13.88
12.97
13.57
16.28

131,000
110,000
123,000
195,000

April 6
17.37
17.41
17.05
16.34
16.17

225,000
227,000
217,000
196,000
190,000

April 7
16.56
16.61
17.01
17.83

203,000
204,000
216,000
240,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 8
18.70
19.35
20.00
20.92

266,000
286,000
305,000
330,000

April 9
21.86
22.87
23.85
24.50

355,000
383,000
409,000
424,000

April 10"
25.03
25.28
25.35
25.19

435,000
439,000
440,000
435,000

April 11
24.80
24.31
23.65
22.99

424,000
410,000
391,000
371,000

April 12
22.23
21.41
20.60
19.78

349,000
325,000
300,000
275,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 13
19.01
18.32
17.67
16.97

253,000
232,000
214,000
198,000

April 14
16.17
15.26
14.41
13.60

181,000
162,000
147,000
135,000

April 15
12.94
12.45
11.96
11.57

125,000
117,000
111,000
106,000

April 16
11.34
11.09
10.83
10.59

103,000
100,000
97,200
94,500

April 17
10.41
10.27
10.12
10.04

92,500
91,300
89,800
89,500
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Bad River Basin 

Bad River near Midland, S. Dak.

Location. -Lat 44°04'05". long 101°07'50", inSE^E^sec. 5, T. IN., 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 l| 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, 14.00ft).
1946 to February 1952: Discharge, 5, 570 cfs Apr. 1, 1950 (gage height, 11.00ft, from graph 

based on gage readings) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

45
40
40
55
55
50
30
50
50
50

April

9,650
10,600
8,950
6,510
6,940
5,620
6,740
4,680
3,050
1,670

May

27
24
18
15
10
10
10
12
16
17

Day

11
12
13
14
15
16
17
18
19
20

March

50
50
55
55
55
55
90

120
110
100

April

1,400
1,110

820
750
652
651
525
453
550
282

May

15
14
12
10
13
18
16
17
20
21

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

100
90
90
90

140
140
100
100
800

6,280
10,400

38,270

April

252
189
152
109

67
49
39
36
56
35

2,408
143,500

May

29
67

180
642
564
105
55
50
50
50
50

61.1
5,750

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

Hour

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4

Gage 
height Discharge

March 29
4.04
4.54
6.80
8.05
8.50
9.00 5,750

March 50
9.46

10.00
10.61
11.70
15.08
15.71

4,170
4,710
5,400
6,920
9,300

10,600
March 51

15.95
15.86
15.66
15.45
13.27
15.12

11,100
10,900
10,500
10,000
9,680
9,380

April 1
15.00 9,140

Hour

8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N

Gage
height

15.00
15.06
15.20
15.69
15.90

Apr
14.00
15.88
15.74
15.60
15.47
15.55

Discharge

9,140
9,260
9,540

10,500
11,000

11 2
11,200
10,900
10,600
10,500
10,100
9,840

April 5
15.25
15.11
15.00
12.80
12.45
11.95

9,600
9,560
9,140
8,780
8,110
7,520

April 4
11.50
10.66
10.21

6,520
5,460
4,940

Hour

2
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4

Gage 
height

10.20
11.60
11.89
15.60

Discharge

4,930
6,770
7,220

10,500
April 5

12.74
11.71
11.54
11.10
10.88
10.66

8,670
6,940
6,580
6,040
5,740
5,460

April 6
10.60
10.61
10.67
10.79
10.96
11.41

5,590
5,400
5,470
5,630
5,850
6,480

April 7
11.92
12.10
11.90
11.44

7,270
7,560
7,240
6,530

Hour

8
12

4
8
N
4
8

12

4
8
N
4
8

12

4
8
N
4
8

12

Gage 
height

10.95
10.67

Discharge

5,840
5,470

April 8
10.47
10.22
9.99
9.70
9.41
9.10

5,250
4,950
4,700
4,410
4,120
5,840

April 9
8.80
8.48
8.16
7.85
7.51
7.15

5,570
5,500
5,050
2,800
2,550
2,260

April 10
6.69
6.29
6.12
6.07
6.02
6.00

1,950
1,670
1,550
1,520
1,480
1,470
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Bad River near Fort Pierre, S. Dak.

Location. Lat 44°19'40", long 100°23'00", inNWjSec. 10, T. 4 N., R. 31 E., on right bank on 
downstream side of pier of highway bridge, "i\ miles south of Fort Pierre, 4-3/4 miles down 
stream from \Villow 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 sq 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, 27.03ft, 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, 27.8ft, 
from floodmarfc).

Stage known, 30.89ft, 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

1
2
3
4
5
6
7
8
9

10

March

80
60
70
60
50
45
35
25
30
30

April

15,000
17,000
22,300
21,400
21,000
22,500
26,800
22,200
12,000
7,040

May
134
119
114
108

98
88
75
70
70
65

Day

11
12
13
14
15
16
17
18
19
20

March

35
40
35
35
35
30
30
30
35
40

April

5,940
4,490
3,120
2,780
2,600
2,550
2,170
1,720
1,370
1,220

May

59
53
49
48
46
45
46
46
57
54

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

100
130
120

70
90

100
110
350

1,000
5,000

10,000

0.21

April

1,030
736
502
366
310
267
235
204
176
151

2.62

May

57
61

104
180
510
590
470
164
117
101

84
125

0.05

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

Hour

6
N
3
6
9

12

6
11

N
2
3
6
9

12

6
N
4

4:30
6

6:30
8

8:30
9

10
11
12

3
6
8
9
N
2

5:45
6
7

Gage 
height Discharge

March 28
6.13
6.50
6.64
7.62
8.23
8.42

March 29
9.97

10.77
10.67
12*28
12.48
12.54
12.76
13.46

March 30
17.35
20.60
21.07
22.74
23.88
24.00
20.31
21.40
20.33
21.65
21.89
21.97

March 31
21.85
21.94
22.32
23.29
22.28
22.50
24.48
23.68
22.76

Hour

9
12

4
6
9
N
4
6

10
12

3:30
4
6
7

10
N

2:30
4:30

6
12

3
6
9
N
6
8

12

3
6
N
3
6
e

10
12

Gage 
height
24.56
25.22

Discharge

April 1
26.27
26.58
27.03
27.07
23.44
23.28
23.46
23.22

April 2
22.18
22.41
21.97
21.78
24.32
24.88
25.07
25.01
25.18
25.11 21,000

April 3
25.20
25.37
25.80
25.86
25.46
25.43
25.73

21,300
21,800
23,200
23,400
22,100
22,000
22,900

April 4
25.80
25.70
25.12
25.06
25.09
24.65
24.55
24,78

23,200
22,800
21,100
20,900
21,000
19,600
19,400
20,000

Hour

6
10

N
6

8:30
12

2
4:30

6
8

10
N
3
6
7

12

6
9
N
6
8

12

2
6
N
6

12

6
N
6

12

3
6

Gage 
height Discharge

April 5
24.97
25.50
25.60
25.11
24.80
24.87

20,600
22,200
22,500
21,000
20,100
20,300

April 6
25.15
24.70
25.12
25.61
25.68
25.72
25.84
25.66
25.66
26.46

21 , 200
19,800
21,100
22,500
22,700
22,900
23,400
22,700
22,700
25,800

April 7
26.95
27.03
27.00
26.28
26.27
26.89

27,800
28,100
28,000
25,100
25,100
27,600

April 8
26.92
26.69
25.31
24.15
23.00

Apr
21.97
20.70
19.09
17.35

27,700
26,800
21,600
18,400
15,900

11 9
14,000
12,000
10,000
8,210

April 10
16.70
16.36

7,570
7,240

Hour

N
6

12

6
N
6

12

6
N
3
6

12

6
N
3
6

12

3
6
N
4
6

12

6
N
3
6

12

6
N
6
8

12

Gage 
height
16.08
15.81
15.51

Discharge

6,970
6,710
6,420

April 11
15.24
14.95
14.66
14.41

6,190
5,940
5,680
5,470

April 12
14.20
13.06
12.70
12.53
12.20

5,280
4,300
4,010
3,880
3,630

April 13
11.83
11.27
10.99
11.01
11.34

3,360
3,000
2,820
2,830
3,040

April 14
11.39
11.38
10.76
10.37
10.39
10.79

3,070
3,060
2,700
2,490
2,500
2,710

April 15
10.96
10.22
10.17
10.33
10.85

2,810
2,410
2,380
2,470
2,750

April 16
10.99
10.51
9.98
9.95

10.02

2,820
2,570
2,290
2,280
2,310
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Bad River near Fort Pierre, S. Dak. -Continued 

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

Hour

6
8
N
6

12

6
N

Gage 
height Discharge

April 17
10.13
10.13
9.73
9.39
9.26

2,370
2,370
2,160
2,000
1,940

April 18
9.09
8.80

1,860
1,710

Hour

6
12

6
N
6

12

6

Gage 
height

8.54
8.40

Discharge

1,590
1,520

April 19
8.24
8.08
7.93
7.86

Apr
7.83

1,440
1,360
1,300
1,260

11 20
1,250

Hour

N
6

12

6
N
6

12

Gage 
height

7.81
7.68
7.56

Discharge

1,240
1,180
1,130

April 21
7.44
7.37
7.25
6.95

1,080
1,040

995
868

Hour

6
N
6

12

6
N
6

12

h^i|ht DischarSe

April 22
6.75 788
6.60 733
6.45 678
6.29 622

April 23
6.09 550
5.92 491
5 . 80 450
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 NW^ sec. 31, T. 113 N., R. 75 W., on left bank at 
downstream side of highway bridge, 3 miles upstream from South 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, 6, 
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 recor 
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, 13.2ft, 
from floodmark, between Mar. 26 and 29, 1950 (backwater from ice) .

rds

Mean discharge, in cubic feet )er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March April

1
5

200
1,500
1,800
1,770
1,600
1,260

835
518

May

2.3
2.0
1.7
1.5
1.2
1.1
1.1
1.1
1.1
1.1

Day

11
12
13
14
15
16
17
18
19
20

March April

356
194

91
49
34
26
19
16
13
11

May

1.1
1.0
1.0

.8

.7

.7

.6

.6

.6

.6

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
-

April

9.0
8.0
7.0
7.0
6.0
5.0
4.0
4.0
3.4
2.8

345
20,540

-

May

0.4
.3
.3
.4
.3
.3
.2
.1
.1

0
.1

0.79
48
-

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

Hour

N
12

N
12

N
12

Gage 
height Discharge

April 5
12.34
12.32

1,830
1,810

April 6
12.30
12.21

1,790
1,700

April 7
12.11
11.98

1,600
1,480

Hour

6
N

12

N
12

N
12

Gage 
height Discharge

April 8
11.80
11.74
11.48

1,320
1,270
1,070

April 9
11.13
10.63

843
584

April 10
10.49
10.25

526
438

Hour

N
12

N
12

N
12

Gage 
height Discharge

April 11
10.00
9.69

357
270

April 12
9.35
9.05

190
128

April 13
8.81
8.62

87
61

Hour

N
12

N
12

h^i|ht Discharge

April 14
8.51 47
8.45 41

April 15
8.36 33
8.28 28
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Missouri River Main Stem 

Missouri River at Chamberlain, S. Dak.

Location. Lat 43°29', long 99°20', inNE^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 >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

18,300
17,300
16,300
15,000
13,800
13,200
12,900
12,700
12,900
13,100

April

23,000
53,000
88,000

103,000
162,000
202,000
249,000
272,000
326,000
398,000

May

50,600
48,500
46,500
45,100
44,200
42,000
41,200
43,700
51,900
54,500

Day

11
12
13
14
15
16
17
18
19
20

March

13,100
13,100
13,500
13,800
13,800
13,800
15,000
16,000
17,000
17,000

April

434,000
413,000
339,000
260,000
180,000
125,000
106,000
95,300
87,500
80,500

May

50,000
47,900
48,500
52,500
54,000
49,300
43,200
39,700
37,600
36 , 400

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

16,500
16,000
15,000
14,500
14,000
14,000
14,000
15,000
18,000
21,000
24,000

0.07

April

78,800
76,100
75,200
72,500
75,600
79,000
72,500
62,800
56,900
53,200

156,600
9,320
0.70

May

33,300
31,000
29,600
28,800
30,100
37,600
38,300
36,400
33,800
31,300
36,700

41,750
2,567
0.19

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

Hour

6
N
2
5
6
8

12

4
6
N
6

12

6
8

11
N
4
6

12

6

Gage 
height Discharge

April 2
7.54
8.88
9.24
8.96

12.27
13.20
12.16

April 3
11.09
11.03
11.45
11.48
11.70

April 4
12.00
11.73
11.90
11.80
11.73
11.99
12.29

April 5
14.13

Hour

N
6

12

3
6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height

14.88
14.70
14.14

Discharge

157,000
April 6

14.17
14.71
15.88
16.65
17.27

157,000
176,000
207,000
229,000
244,000

April 7
17.46
17.40
17.45
17.60

250,000
248,000
249,000
254,000

April 8
17.90
18.25
18.60
18.98

263,000
272,000
282,000
292,000

April 9
19.51
20.14
20.91
21.76

307,000
324,000
344,000
364,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 10
22.56
23.32
23.99
24.67

383,000
402,000
413,000
425,000

April 11
25.11
25.28
25.55
25.48

432,000
435,000
440,000
437,000

April 12
25.34
25.00
24.55
23.97

Api
23.34
22.68
21.88
21.11

428,000
415,000
399,000
380,000

-11 13
360,000
338,000
318,000
300,000

April 14
20.20
19.42
18.60
17.77

278,000
260,000
241,000
222,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 15
16.77
15.77
14.75
14.01

200,000
179,000
158,000
144,000

April 16
13.40
12.96
12.52
12.26

132,000
124,000
117,000
113,000

April 17
12.00
11.73
11.49
11.30

Apr
11.15
11.01
10.81
10.67

110,000
106,000
102,000
99,600

 11 18
97,400
95,600
92,800
90,900

April 19
10.59
10.40
10.28
10.16

89,900
87,400
85,500
83,500
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White River Baain 

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 measurements. 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, 1.67ft 9:45 a.m. Mar. 5, backwater from ice.

1931-43, 1947 to February 1952: Gage height, 6.88ft Mar. 15, 1948 (discharge not
determined) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

20
14
18
23
27
29
28
29
33
27

April

29
29
29
29
26
26
26
26
25
25

May

21
21
20
20
20
19
20
26
34
30

Day

11
12
13
14
15
16
17
18
19
20

March

27
24
25
29
29
29
32
29
28
26

April

25
26
26
25
25
25
25
24
24
24

May

25
23
22
22
22
25
25
25
22
22

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March
25
25
27
29
28
27
27
29
61
58
36

29.0
1,780
0.11

April

24
22
22
22
20
21
21
21
20
22

24.5

0.09

May

26
29
25
22
22
22
20
18
18
19
19

22.7
1,400
0.08

White River below Cottonwood Creek, near Whitney, Nebr.

Location. Lat 42°48'35", long 103°10'05", in NEjNEj sec. 26, T. 33 N., R. SOW., 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, 16.21ft).

Mean discharge, in cvibic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

52
47
46
36
37
50
55
55
80
70

April

81
47
40
42
40
34
32
29
32
35

May

28
20
17
16
15
14
11
13
93

196

Day

11
12
13
14
15
16
17
18
19
20

March

90
65
40
45
50
75

110
100
150
250

April

34
34
32
32
31
32
32
32
28
27

May

50
20
15
15
15
21
20
18
23
17

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

110
40
40
50
65
60
60

120
130
139
114

78.4
4,820
0.13

April

22
19
20
19
18
17
23
30
30
30

31.8
1,890
0.05

May

16
129
130

79
32
27
27
17
15
13
14

36.6
2,250
0.06
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White River near Oglala, S. Dak.

Location. Lat 43°15'10", long 102°49'30", in SW^NE^ 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, 10.42ft); 

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

1
2
3
4
5
6
7
8
9

10

March

50
50
50
50
50
51
52
53
58
68

April

478
310
220
157
123
108
87
76
68
66

May

55
53
55
53
44
41
39
55

149
66

Day

11
12
13
14
15
16
17
18
19
20

March

90
128
173
200
185
155
137
133
137
158

April

59
64
70
70
70
68
68
66
66
67

May

84
216
118
61
49
47
43
41
49
48

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

198
240
300
400
355
320
293
267
241
247
406

171
10,500

April

66
62
56
50
46
46
45
45
42
45

95.5
5,680

May

51
180
360
312
299
193
102
73
69
64
50

101
6,190

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

Hour

6
N
6

12

6
N
6
9

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

hetfht Discharge

March 12
7.06
7.37
8.22
9.07

March 13
9.77

10.78
11.61
11.70
11.55

March 14
11.07
10.87
10.95
10.62

March 15
10.05
9.65
9.41
8.97

March 16
8.49
8.26
8.15
8.01

March 17
7.68
7.50
7.44
7.55

March 18
7.58
7.49

Hour

6
12

6
N
3
6

12

4
6
N
2
6

12

2
6
N
6
8

12

6
8
N
6
7

12

6
10

N
6

hS?ht Discharge

7.55
7.46

March 19
7.10
6.72
6.66
6.77
6.98

March 20
6.88
6.99
7.20
7.27
7.88
8.62

March 21
8.68
8.67
8.57
8.48
8.38
7.79

March 22
7.36
7.35
7.69
9.01
9.08
8.64

March 23
8.12
8.14
8.45

10.51

Hour

9
12

6
N
6

12

6
N
6

12

6
9
N
6

12

6
N
6

12

6
N
3
6

10
12

6
N
6

12

teifht Discharge

10.96
11.07

March 24
11.19
11.39
11.08
10.26

March 25
9.59
9.38
9.13
8.76

March 26
8.40
8.27
8.50
8.22
7.94

March 27
7.94
8.30
8.31
8.00

March 28
7.80
7.90
8.01
7.91
7.27
7.18 253

March 29
7.43 271
7.09 246
6.58 209
6.82 226

Hour

4
6
N
2
6

12

6
N
6

10
12

6
N
6

12

4
6
N
6

12

4
6
N
6

12

6
N
6

12

hefcht Discharge

March 30
7.02 241
7.01 241
6.77 223
6.75 222
7.11 248
8.15 326

March 31
8.54 356
8.74 372
9.92 471

10.37 509
10.42 513

April 1
10.20 494
10.22 496
9.91 470
8.93 387

April 2
8.27 335
8.17 327
8.05 318
7.54 279
7.23 256

April 3
7.24 257
7.15 250
6.63 212
6.36 193
6.32 190

April 4
6.11 175
5.72 146
5.73 146
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' J long 101°31', in NE^NE^ 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, 11.19ft); gage 
height, 11.35ft 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 32,000 
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 ctibic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

150
150
150
150
150
150
150
160
180
300

April

2,320
1,710
1,440
1,110

862
745
682
609
441
345

May

93
95
93
88
88
88
81
93

329
453

Day

11
12
13
14
15
16
17
18
19
20

March

450
700

1,250
668
450
325
350
600

1,000
1,500

April

302
261
231
212
197
190
204
227
235
193

May

510
332
244
159
324
987
936
446
863
960

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

2,000
1,600
1,400

700
450
360
951

3,500
7,340
5,870
3,500

1,182
72,700

0.27

April

163
154
139
131
126
119
114
103

93
90

458
27,270

0.10

May

393
7,310
8,670
2,150
1,200

806
577
535
430
360
420

971
59,730

0.22

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

Hour

6
N
6

12

6
7
8
9
N
2
6

12

6
11

N
5
6

12

3
6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 27
6.75
6.88
6.85
7.12

March 28
7.40
9.12

11.05
8.72
7.22
7.17
7.74
9.22 7,190

March 29
9.22
8.22
8.52
9.50
9.28
9.67

Mar
9.64
9.27
8.42
8.06
7.97

7,030
5,010
5,500
7,230
6,820
7,650

ch 30
7,610
6,910
5,390
4,820
4,720

March 31
7.46
6.98
6.70
6.55

Apr
6.32
5.97
5.82
5.79

3,960
3,310
2,970
2,830

11 1
2,580
2,210
2,050
2,010

Hour

6
N
6

12

6
N
6

12

6
N
6

12

1
3
6
N
4
6
9

12

6
N
2
4
6

12

6
N
6

12

6

Gage
height Discharge

April 2
5.71
5.46
5.33
5.34

1,920
1,640
1,510
1,520

April 3
5.41
5.28
5.16
5.07

1,580
1,450
1,330
1,240

April 4
5.04
4.94
4.87
4.79

1,200
1,100
1,040

969
May 9

3.41
4.22
3.94
4.05
4.02
4.08
4.27
4.31

98
410
278
328
314
341
435
456

May 10
4.34
4.22
4.13
4.13
4.22
4.63

472
410
365
365
410
644

May 11
4.56
4.40
4.24
4.16

M
3.56

601
505
420
380

ay 15
140

Hour

N
3
6

10
12

6
11

N
6

12

6
N
6

12

6
N
6
9

11
12

4
5
6
N
6
8

12

6
N
6

12

6

Gage 
height

3.64
3.67
4.51
4.87
4.89

Discharge

165
175
571
812
828

May 16
4.79
4.90
5.10
5.35
5.29

M
5.28
5.05
4.75
4.52

753
835
990

1,210
1,160

lay 17
1,160

966
739
595

May 18
4.37
4.20
4.06
4.02
4.21
4.62

505
420
350
332
425
670

May 19
5.05
5.08
5.05
4.74
4.67
4.72
5.47

998
1,020

998
760
711
746

1,360
May 20

5.36
5.02
4.67
4.38

1,250
958
697
511

May 21
4.18 400

Hour

N
6

11
12

2
4
6
7

11
N
1
4
6

12

2
5
6

11
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height

4.13
4.08
4.07
4.51

Discharge

375
350
346
583

May 22
6.76
7.15
7.15
7.25
8.77
8.80
8.59

10.10
10.88
10.97

2,680
3,260
3,260
3,420
6,640
6,710
6,180

10,200
12,500
12,800

May 23
11.18
11.19
11.09
9.85
9.50
7.88
7.10

13,500
13,500
13,200
9,490
8,520
4,530
3,150

May 24
6.64
6.28
5.94
5.69

2,490
2,080
1,720
1,470

May 25
5.60
5.35
5.20
5.14

1,390
1,160
1,040

990
May 26

5.05
4.89
4.73
4.61

926
805
690
613

Supplemental records.  Mar. 29, 1:30 a.m., 9.52 ft, 7,710 cfs; 3:30 a.m., 9.52 ft, 
7,670 cfs; 2:30 p.m., 11.35 ft, 11,300 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 1QO°43'50", inNE^SEjsec. 23, T. 42 N., R. 29 W., on right bank 
1 mile upstream from small tributary, 2 miles downstream from Pine Creek, and "i\ 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, 6.15ft); 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

1
2
3
4
5
6
7
8
9

10

March

140
130
120
110
110
110
120
140
160
180

April

1,470
1,200
1,020

763
785
862

1,140
1,090

512
378

May

306
274
248
208
186
197
125
162
300
199

Day

11
12
13
14
15
16
17
18
19
20

March

200
190
180
180
180
220
350
480
530
500

April

371
364
300
274
280
313
335
418
306
208

May

134
125
129
152
201
217
194
214
225
268

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

450
410
400
410
480
630
880

1,660
5,220
4,060
1,990

April

274
342
320
231
342
287
335
342
300
300

May

342
386
622
306
274
318
313
261
274
242
236

246

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

Hour

2
4
6
8

10
N
2
4
6
8

10
12

2
4
6
8
9

10

Gage 
height Discharge

March 27
3.82
3.91
4.00
4.05
4.13
4.17
4.28
4.68
4.66
4.89
5.28
5.56

March 28
5.93
6.39
6.90
7.16
7.20
7.07

Hour

N
2
4
6
7
8

10
12

2
4
6
8
9

10
N
2
4
6
8

Gage 
height

9.14
10.24
5.87
5.10
5.07
5.47
7.20
7.13

Mar
6.91
6.86
7.13
6.73
6.49
6.48
6.37
6.21
6.09
6.23
6.15

Discharge

ch 29

5,850

Hour

10
12

2
4
6
8

10
N
2
4
6
8

10
12

2
4
6
8

10

Gage 
height

6.03
5.79

Discharge

5,680
5,350

March 30
5.57
5.56
5.51
5.34
5.10
4.82
4.54
4.33
4.16
4.06
3.93
3.71

5,050
5,030
4,960
4,740
4,420
4,050
3,700
3,440
3,230
3,100
2,950
2,680

March 31
3.50
3.43
3.31
3.22
3.15

2,440
2,360
2,230
2,120
2,040

Hour

N
2
4
6
8

10
12

2
4
6
8

10
N
2
4
6
8

10
12

Gage 
height
3.05
2.95
2.86
2.82
2.85
2.85
2.82

Discharge

1,940
1,820
1,720
1,670
1,710
1,710
1,670

April 1
2.75
2.70
2.83
2.78
2.66
2.57
2.47
2.45
2.51
2.58
2.59
2.54

1,600
1,540
1,690
1,630
1,500
1,400
1,280
1,260
1,330
1,410
1,420
1,360

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 ft, 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.
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White River near Oacoma, S. Dak.

Location. Lat 43°44'25", long 99°32'40", inSWjNWjsec. 11, T. 103 N., R. 7-3 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, 15.40ft).

1928 to February 1952: Discharge, 35, 300 cfs May 8, 1942; gage height, 17. 6 ft (at former
site and datum, 11 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 >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

720
720
720
730
740
750
770
790
810
840

April

26,200
18,300
13,800
10,500

8,500
7,400
7,810
7,580
6,180
4,340

May

570
553
510
470
438
418
380
380
418
470

Day

11
12
13
14
15
16
17
18
19
20

March

860
890
900
900
910

1,000
1,150
5,000
5,500
4,500

April

3,480
2,800
2,510
2,180
1,890
1,830
1,830
1,790
1,780
1,550

May

527
622
816
905
896
798
780
807

1,090
1,890

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

3,000
1,100
1,050
1,040
1,040
1,050
3,000
8,500

18,000
44,000
43,900

4,996
307,200

0.56

April

1,420
1,290
1,210
1,080

968
860
762
701
640
587

4,726
281,200

0.52

May

1,370
1,300
1,560

10,200
5,710
3,220
2,370
1,650
1,320
1,090

986

1,436
88,290

0.16

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
10

N
4
6

12

6
10

N
5

Gage 
height Discharge

March 21
8.41
8.41
8.47
8.62

March 22
8.85
9.11
9.38
9.64

March 23
9.96

10.36
10.85
11.46

March 24
12.58
13.43
13.59
13.61

March 25
13.59
13.55
13.41
13.22

March 26
12.86
12.54
12.78
13.14
13.00
12.81

March 27
12.64
12.56
13.35
15.35-

Hour

6
12

6
N

5:30
6

6:30
9

12

3
6
N

1:30
2
4
6

12

2
6
N
6
8

12

4:30
6
N
6

12

6
N
6

12

Gage 
height
14.95
12.33

Discharge

March 28
10.13
8.00
6.74
9.08
9.78
8.95
8.92

March 29
8.97
8.71

10.27
9.85

11.17
10.42
10.96
12.13 34,400

March 30
12.24
12.90
13.97
15.12
15.40
15.11

Mar
14.66
14.38
13.79
13.44
12.71

35,000
38,600
44,200
50,400
51,900
50,400

oh 31
48,000
46,500
43,300
41,400
37,600

April 1
10.95
10.26
9.88
9.75

28,200
24,500
22,500
21,800

Hour

6
.N
4
6

12

6
N
6

12

6
9
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 2
9.56
8.95
8.55
8.56
8.43

20,800
17,800
16,200
16,200
15,700

April 3
8.38
7.93
7.38
7.16

15,500
14,000
12,200
11,500

April 4
7.07
7.05
6.92
6.56
6.39

11,200
11,200
10,700
9,580
9,040

April 5
6.23
6.26
6.15
6.00

8,560
8,650
8,320
7,870

April 6
5.82
5.80
5.81
5.90

7,330
7,270
7,300
7,570

April 7
5.93
5.96
6.04
6.07

7,660
7,750
7,990
8,080

April 8
6.09
5.90
5.74
5.70

8,140
7,570
7,090
6,970

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 9
5.60
5.48
5.29
5.05

6,670
6,310
5,740
5,020

April 10
4.89
4.78
4.70
4.63

4,560
4,280
4,070
3,900

April 11
4.54
4.44
4.35
4.27

3,690
3,460
3,260
3,090

April 12
4.18
4.11
4.05
4.03

2,910
2,770
2,660
2,620

April 13
4.00
3. -98
3.94
3.89

2,570
2,530
2,460
2,370

April 14
3.84
3.78
3.71
3.65

2,280
2,180
2,070
1,970

April 15
3.62
3.58
3.58
3.59

1,920
1,860
1,860
1,880

Supplemental record.  Mar. 29, 11:30 a.m., 10.84 ft.



FLOODS OF 1952 IN MISSOURI RIVER BASIN 213

Missouri River Main Stem 

Missouri River below Fort Randall Dam, S. Dak.

Location. Lat 42°58'55". long 98°29'35", inSW|NE^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 915. 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, 20.82ft 
4 p. m, Apr. 12.

1947 to February 1952: Discharge, 249, 000 cfs Apr. 23, 1950 (gage height, 15.83ft), 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

1
2
3
4
5
6
7
a
9

10

March

20,000
20,000
19,000
18,000
17,000
16,000
15,500
13,600
13,000
13,600

April

47,800
44,000
94,800

109,000
133,000
177,000
229,000
280,000
317,000
368,000

May

57,000
54,200
51,900
49,500
47 , 200
46,800
46,300
45 , 400
48,100
52,600

Day

11
12
13
14
15
16
17
18
19
20

March

14,300
14,500
14,800
14,600
14,800
15,200
16,600
19,100
20,400
23,000

April

421,000
444,000
402,000
319,000
246,000
166,000
121,000
101,000
91,000
83,000

May

53,500
49,900
47,200
46,300
49,000
52,600
49,900
47,200
39,600
37,900

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

23,000
22,300
21,000
18,700
17,800
18,900
20,300
22,100
24,200
43,500
50,900

19,860
1,221
0.09

April

82,400
79,700
76,200
76,700
74,400
78,000
77,200
72,000
64,100
58,200

164,400

0.70

May

37,100
34,700
34,000
32,400
40,400
36,300
37,100
37,900
35,500
32,400
30,900
43,900
2,699
0.19

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

Hour

6
9:30

10
11

N
5
6

12

1:30
2:30
3:30

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

March 29
7.13
7.26
7.50
7.47
7.26
5.81
5.95
5.74

March 30
5.69
7.71
7.41
8.32
9.32
7.95
7.51 49,300

March 31
7.51
7.68
7.80
7.73

49,300
51,200
52,600
51,800

April 1
7.57
7.39
7.18
6.88

50,000
48,000
45,800
42,600

April 2
6.82
7.03

41,900
44,100

Hour

6
12

6
8
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height
7.06
7.39

Discharge

44,500
48,000

April 3
9.00

10.45
10.59
10.40
10.45

70,200
108,000
112,000
107,000
108,000

April 4
10.44
10,41
10.51
10.56

108,000
107,000
110,000
111,000

April 5
10.60
11.10
11.99
12.32

112,000
127,000
154,000
165,000

April 6
12.69
12.66
12.80
13.25

176,000
175,000
179,000
194,000

April 7
13.98
14.43
14.80
14.92

216,000
230,000
242,000
265,000

April 8
15.10 272,000

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

11
12

5
6
9
N
4
6

12

2
4

Gage 
height
15.24
15.51
15.71

Discharge

278,000
289,000
296,000

April 9
15.92
16.22
16.59
16.90

304,000
316,000
329,000
341,000

April 10
17.28
17.71
18.25
18.70

353,000
367,000
383,000
397,000

April 11
19.30
19.74
20.13
20.51
20.55

412,000
423,000
431,000
440,000
441,000

April 12
20.55
20.59
20.75
20.78
20.82
20.80
20.66

441,000
442,000
446,000
447,000
447,000
446,000
436,000

April 13
20.58
20.48

430,000
424,000

Hour

6
N
6

12

6
N
6

12

6
N
3
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
20.38
20.15
20.05
19.71

Discharge

416,000
399,000
392,000
367,000

April 14
19.36
18.88
18.47
17.94

344,000
314,000
296,000
277,000

April 15
17.46
16.98
16.67
16.21
15.59

263,000
249,000
240,000
226,000
209,000

April 16
14.65
13.72
12.83
12.23

185,000
164,000
145,000
134,000

April 17
11.78
11.39
11.10
10.74

127,000
121,000
114,000
108,000

April 18
10.51
10.31
10.21
10.03

103,000
100,000
98,300
95,000
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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. 34 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, 9.23ft).
1949 to February 1952: Discharge, 6, 770 cfs Apr. 2, 1950 (gage height, 15.0ft, from graph

based on gage readings) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
228
141
142
125
115
114

95
81

110
201

April
2,160
1,440
1,090

831
719
542
457
411
355
265

May
70
76
97
82
68
65
63
62

127
136

Day

11
12
13
14
15
16
17
18
19
20

March
240
187
141
148
163
123
299
574
360
448

April
218
191
193
170
151
141
132
136
125
117

May
120
102
100

81
77

101
107

95
85
93

Day
21
22
23
24
25
26
27
28
29
30
31

Runoff, in inches ................................'...............

March
380
187
159
134
125
123
155
219
535

1,800
2,520

335
20,570

0.94

April
135
170
141
118
108
101

86
79
74
68

364
21,670

0.99

May
87
93

124
136

97
82
87
77
67
64
60

89.7
5,520
0.25

Niobrara River Basin 

Niobrara River near Spencer, Nebr.

Location. Lat 42°48', long 98°39', 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 1929.

Drainage area. 10, 400 sq mi. approximately.
Gage-height record. Water-stage recorder graph except for period Apr. 2 (noon) to Apr. 11

(3p.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, 2.80ft). 
1927-36, 1940 to February 1952: Discharge, 21, 500 cfs June 14, 1943.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March
2,260
2,200
1,870
1,650
1,380
1,280
1,360
1,490
1,920
2,610

April
8,860
6,260
4,200
3,500
3,200
3,100
3,000
2,900
2,800
2,600

May
1,980
2,160
2,010
1,910
1,790
1,680
1,730
1,840
2,870
2,780

Day
11
12
13
14
15
16
17
18
19
20

March
2,580
2,260
2,100
1,810
1,750
1,720
1,920
3,030
2,580
3,440

April
2,580
2,560
2,700
2,530
2,340
2,260
2,370
2,420
2,370
2,320

May
2,480
2,240
2,060
1,960
2,190
2,780
3,130
3,280
3,250
3,250

Day

21
22
23
24
25
26
27
28
29
30
31

March

3,330
2,480
1,540
1,490
2,590
3,370
3,870
4,420
7,400
7,720
8,160

April
2,640
2,560
2,210
1,860
1,730
1,600
1,600
1,540
1,520
1,710

May
3,100
3,220
4,260
4,060
3,400
3,130
3,040
2,700
2,530
2,320
2,160

Monthly mean discharge, in cubic feet per second.................. 2,825
Runoff, in acre-feet ............................................ .73,700

2,795
.66,300

2,622
.61,200
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Missouri River Main Stem

Missouri River at Yankton, S. Dak.

Location. Lat 42°52' t long 97°24', 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. Datum of gage is 1,159.68
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. 

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, 15.5 ft 6 p.m. Apr. 13 to 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 jam) .

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

1
2
3
4
5
6
7
8
9

10

March

22,000
21,500
21,500
21,000
20,500
20,000
19,000
18,000
17,000
16,000

April

89,600
79,500
97,200

127,000
137,000
169,000
182,000
204,000
218,000
251,000

May

59,000
56,400
53,400
50,400
48,900
46,500
45,500
45,800
46,500
47 , 400

Day

11
12
13
14
15
16
17
18
19
20

March

16,000
16,000
17,000
18,000
19,500
21,000
22,300
24,400
27 , 400
27,700

April

318,000
413,000
472,000
433,000
317,000
256,000
163,000
122,000
105,000
96,700

May

57,400
56,500
53,000
50,800
51,100
53,300
53,700
50,200
46,700
44,000

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

30,000
28,000
27,000
29,000
32,000
36,000
41,000
45,000
75,100
81,700
97,100

29,930

0.12

April

91,500
88,900
85,600
81 , 800
78,200
76,800
78,200
77,000
69,800
62,500

168,000
9,997
0.67

May

42,700
42,400
42,500
42,400
44,500
46,200
45 , 400
44,400
44,400
42,900
40,400

48,220
2,965
0.20

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

Hour

6
9
N
1
4
5
6

12

6
10
N
2
6

12

3
6
N
3
6

12

6
N
6

12

6
N
6

Gage 
height Discharge

March 29
5.94
6.16
6.58
6.92
6.20
6.35
6.31
5.62

72,000
75,600
82,600
88,600
76,200
78,600
78,000
67,100

March 30
5.26
5.22
5.46
6.54
7.86
8.38

Mar
8.23
7.74
6.96
6.85
6.91
7.05

61,700
61,100
64,700
81,900
107,000
119,000

ch 31
115,000
105,000
89,300
87,300
88,400
91,000

April 1
7.14
7.05
6.83
6.72

92,700
91,000
86,900
85,000

April 2
6.53
6.37
6.24

81,700
79,000
76,800

Hour

12

6
10
N
3
6

12

2
6
N
6

12

6
10
N
6

12

6
9
N
2
3
6
9

12

2
6

Gage 
height
6.18

Discharge

75,900
April 3

6.22
6.40
6.92
8.02
8.59
8.65

76,500
79,500
88,600

110,000
124,000
125,000

April 4
8.65
8.77
8.84
8.69
8.67

125,000
128,000
130,000
126,000
125,000

April 5
9.03
8.89
8.93
9.22
9.78

135,000
131,000
132,000
140,000
156,000

April 6
10.16
10.21
10.31
10.44
10.37
10.39
10.17
10.28

167,000
169,000
172,000
176,000
174,000
175,000
168,000
171,000

April 7
10.37
10.31

174,000
172,000

Hour

10
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
10.60
10.60
10.78
10.90

Discharge

182,000
182,000
188,000
193,000

April 8
11.09
11.17
11.34
11.40

200,000
203,000
210,000
212,000

April 9
11.50
11.56
11.58
11.83

216,000
218,000
219,000
229,000

April 10
12.08
12.32
12.58
12.85

239,000
250,000
262,000
278,000

April 11
13.12
13.48
13.71
13.97

294,000
320,000
338,000
361,000

April 12
14.21
14.60
14.89
15.02

383,000
421,000
443,000
450,000

April 13
15.25
15.38

467,000
474,000

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
15.50
15.50

Discharge

480,000
480,000

April 14
15.50
15.38
15.20
14.99

474,000
437,000
397,000
365,000

April 15
14.67
14.37
14.11
13.79

333,000
310,000
299,000
288,000

April 16
13.42
13.03
12.52
11.88

277,000
266,000
236,000
203,000

April 17
11.38
10.77
10.30
9.94

182,000
158,000
144,000
134,000

April 18
9.72
9.47
9.22
8.98

128,000
122,000
117,000
112,000

April 19
8.79
8.62
8.49
8.37

108,000
105,000
102,000
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 sees. 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).

1950 to February 1952: Discharge, 840 cfs Apr. 12, 1951 (gage height, 9.20ft).

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

20
8

45
110
110
130
220
330
342
252

May

12
11
10
8.5
7.6
6.8
6.8
6.8
6.4
6.2

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April

213
190
170
160
147
120

90
66
50
42

May

5.9
5.7
5.6
5.4
5.1
4.8
4.3
4.3
4.1
4.2

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0
0
0
0
0
0
0
0
1

0.00006

April

37
33
31
27
24
21
18
16
14
13

0.19

May

3.8
3.6
3.3
3.1
2.8
2.8
2.6
2.1
1.9
1.9
1.8

5 2

0.01

Pipestem Creek near Buchanan, N. Dak.

Location. Lat 47°04'. long 98°55', inSEjsec. 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; gage 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).
Re marks . Small diversions above station for irrigation.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

250
350
400
600
950
750
836
914
667
387

May

26
25
23
21
18
17
16
16
15
14

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April

278
207
171
145
124
100

84
74
64
58

May

13
12
11
11
10
10
9.7
9.3
8.6
8.6

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. ................. _._ ___

March

0
0
0
0
0
0
0
0
0
1

50

l.fi

April

54
50
47
44
41
38
34
33
30
28

2RO

May

7.7
7.4
6.8
6.1
5.7
5.7
5.9
5.4
5.2
5.4
5.4

11.6
Runoff, in acre-feet ............................................ 101 15,490 716

' '  ' ' '.: ' . ................................... 0.002 0.31 0.01



JAMES RIVER BASIN 217

James River at Jamestown, N. Dak.

Location. Lat 46°54', long 98°41', in SW£ sec. 31, T. HON., R. 63 W., on right bank, 80ft 
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, 11.12ft).

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

1
2
3
4
5
6
7
8
9

10

March
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.1

April
730

1,000
1,100
1,240
1,140
1,110
1,030
1,460
1,460
1,090

May
182
177
165
156
139
124
127
118

97
84

Day

11
12
13
14
15
16
17
18
19
20

March
2.0
2.1
2.1
2.4
2.4
2.2
2.1
2.0
2.0
2.0

April
853
781
690
649
671
657
632
596
555
517

May
77
75
78
72
61
47
43
40
38
38

Day

21
22
23
24
25
26
27
28
29
30
31

March
1.9
1.9
1.9
2.1
2.1
3.7

11
10
26
60

250
T* TE

817
0.005

April

483
451
438
394
340
306
291
261
240
218

713
42,410

0.28

May

33
30
28
26
22
21
21
19
21
22
27

71.2

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. 133N..-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 >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

11
12
11
10
11
11
10
10
10
11

April
400
900

1,400
1,800
2,300
2,650
2,600
2,700
3,000
3,350

May

333
310
276
255
230
206
206
183
183
170

Day
11
12
13
14
15
16
17
18
19
20

March
12
12
12
12
12
13
13
13
13
14

April
3,550
3,230
2,690
2,180
1,710
1,290
1,150
1,040

953
881

May
162
142
123
127
123
120
110
100

97
91

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
13
15
14
12
13
14
15
16
20
35

110

1,010
0.003

April
811
742
675
626
579
520
477
418
399
362

1,510
90,020

0.29

May
91
85
80
78
68
70
68
53
47
56
51

139
8,520
0.03

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

Hour

N
12

N
12

N
12

N
12

N
12

N

h% Discharge

March 30
7.42
7.59

30
60

March 31
7.68
8.13

90
200

April 1
8.36
8.87

350
700

April 2
9.57

10.49
880

1,150
April 3

11.34
12.22

1,400
1,650

April 4
12.99 1,800

Hour

12

N
12

9
6

12

9
6

12

9
6

12

height
13.60

Discharge

1,950
April 5

14.09
14.33

Api
14.58
14.48
14.49

2,350
2,550

 11 6
2,750
2,650
2,650

April 7
14.60
14.49
14.50

2,650
2,550
2,550

April 8
14.63
14.69
14.71

2,700
2,750
2,800

Hour

10
6

12

N
12

N
12

N
12

N
12

height Discharge

April 9
15.14
14.89
14.90

Apt
14.99
14.94

3,000
3,050
3,150

11 10
3,350
3,500

April 11
14.87
14.21

3,600
3,500

April 12
13.77
13.34

3,230
2,960

April 13
12.88
12.38

2,690
2,430

Hour

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 14
11.87
11.28

2,180
1,940

April 15
10.70
10.17

1,710
1,470

April 16
9.72
9.47

1,240
1,220

April 17
9.34
9.28

1,140
1,090

April 18
9.20
9.16

1,030
996



JAMES RIVER BASIN 219

James River at Columbia, S. Dak.

Location. Lat 45O37'05", long 98°19'30", inNW^NWisec. 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

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

55
75

100
130

50
-600

-1,200
-1,860
-1,300

-755

May
1,520
1,490
1,460
1,270
1,240
1,190
1,130
1,100
1,070
1,050

Day

11
12
13
14
15
16
17
18
19
20

March
0
0
0
0
0
0
0
0
0
0

April
-200

200
1,670
2,100
2,600
3,100
3,530
3,530
3,320
2,870

May
1,000

961
923
904
886
834
822
801
793
737

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
0
0
0
0
0
0
0
2
6

20
37

129
0.0003

April
3,090
2,870
2,480
2,310
2,150
2,000
1,860
1,740
1,610
1,550

77,500
0.21

May

706
680
662
627
592
564
550
522
495
465
441

54,520
0.14

Gage height, in feet, at indicated time, 1952

Hour

N
2

12

N
4

12

N
12

Gage height

Mar. 28
3.15
3.15
4.70

Mar. 29
6.65
7.35
7.59

Mar. 30
7.73
7.76

Hour

N
12

N
12

N
6

12

Gage height

Mar. 31
7.80
7.93

Apr. 1
8.14
8.32

Apr. 2
8.45
8.49
8.45

Hour

N
12

N
12

N
3

12

Gage height

Apr. 3
8.40
8.36

Apr. 4
8.30
8.31

Apr. 5
8.32
8.35
9.00

Hour

N
12

N
12

N
12

N
12

Gage height

Apr. 6
10.21
11.34

Apr. 7
12.48
13.82

Apr. 8
14.94
15.28

Apr. 9
15.53
15.72

Hour

N
12

N
12

9
N
7

12

Gage height

Apr. 10
15.80
15.78

Apr. 11
15.71
15.58

Apr. 12
15.51
15.67
16.04
16.09
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Elm River at Westport, S. Dak.

Location. Lai. 45°39'15". long 98°29'45", in SW^NWj 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 upstream from mouth. Al 
titude of gage is 1, 300 ft (from topographic map) .

Drainage area.  l,680sqmi, approximately.
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, 13, 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, 20.10ft, 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

1
2
3
4
5
6
7
8
9

10

March

1
1
1
1
1
1
1
1
1
1

April

5
50

300
1,000
4,300
6,300
7,100
7,280
6,030
4,740

May

109
99
88
78
69
60
52
43
34
26

Day

11
12
13
14
15
16
17
18
19
20

March

1
1
1
1
1
1
1
1
1
1

April

3,840
2,460
1,650
1,300
1,160

965
877
789
751
636

May

26
26
26
26
24
22
22
22
22
22

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cnbic feet per second. .................

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

March

1
1
1
1
1
1
1
1
1
1
2

1.0

0.0007

April

576
515
491
410
330
249
194
140
130
119

1,823
108,500

1.21

May

22
21
20
18
18
17
16
14
14
12
13

34.9
2,140
0.02

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

Hour

3
6
N
6

12

6
N
6

12

6
N
6

12

3
6

heijht Discharge

April 2
4.61
4.89
5.90
6.94
7.80

April 3
8.48
8.78
8.94
9.21

April 4
9.66

10.40
12.35
16.25

April 5
17.40
18.25

Hour

N
6

12

6
N
3
6

12

6
N
6

12

4
6
N
6

12

Gage 
height

18.65
18.55
18.34

Discharge

April 6
18.62
18.82
18.84
19.17
19.65

April 7
19.83
19.80
19.90
20.02 7,460

April 8
20.10
20.01
19.74
19.58
19.02

7,520
7,460
7,290
7,190
6,830

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 9
18.36
17.75
17.14
16.53

6,420
6,030
5,640
5,260

April 10
15.91
15.59
15.47
15.19

4,870
4,660
4,580
4,400

April 11
14.82
14.40
13.76
13.10

4,170
3,910
3,510
3,100

April 12
12.48
12.05
11.61
11.18

2,710
2,440
2,180
1,920

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 13
10.88
10.74
10.41
10.09

1,740
1,670
1,520
1,390

April 14
9.93
9.84
9.76
9.68

1,330
1,300
1,260
1,230

April 15
9.58
9.50
9.36
9.18

1,200
1,180
1,130
1,070

April 16
8.99
8.82
8.70
8.61

1,010
955
917
888
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James River near Stratford, S. Dak.

Location. Lat 45°14'30", long 98°23'25", in KE^NE^NE^ 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 measurementsj 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).
1950 to February 1952: Discharge, 5, 580 cfs (revised) May 14 or 15, 1950 (gage height, 

17. 8 ft, estimated on basis of records at site 12j miles upstream).

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
0
0
0
0
0
0
0
0
0
0

April

5
15
35
65
70
65
85

130
165
195

May
2,490
2,320
2,200
2,040
1,930
1,880
1,810
1,750
1,720
1,640

Day

11
12
13
14
15
16
17
18
19
20

March
0
0
0
0
0
0
0
0
0
0

April
270
330
400
500
812

2,090
3,470
4,320
4,920
4,940

May
1,600
1,540
1,450
1,390
1,340
1,310
1,260
1,220
1,170
1,140

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
0
0
0
0
0
0
0.1

.3

.5

.9
2.0

0.00001

April

4,750
4,550
4,320
4,130
3,910
3,660
3,360
3,110
2,840
2,650

2,005

0.22

May

1,100
1,080
1,060
1,030
1,000

980
970
944
929
914
899

1,423

0.16

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

Hour

N
12

N
12

N
3
6

12

N
6

12

N

heTfht DischarSe

March 31
4.72
4.94

April 1
5.03
5.20

April 2
5.33
5.91
6.00
6.19

April 3
6.36
6.70
6.92

April 4
7.20

Hour

6
12

N
12

N
2
6

12

6
N

12

N
12

hXtM DischarSe

7.24
7.22

April 5
7.16
7.03

April 6
6.93
6.95
7.22
7.35

April 7
7.49
7.96
9.83

April 8
10.82
11.59

Hour

N
12

N
12

N
12

N
12

N
12

N

hlilht Discharge

April 9
12.48
13.00

April 10
13.27
13.54

April 11
13.75
13.87

April 12
13.98
14.06

April 13
14.14
14.25

April 14
14.42

Hour

12

N
12

N
12

N
12

N
12

N
12

height Discharge

 14.67 670
April 15

15.07 768
15.77 1,040

April 16
16.57 2,130
17.08 3,050

April 17
17.31 3,480
17.52 3,860

April 18
17.77 4,320
18.02 4,770

April 19
18.12 4,960
18.13 4,970
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James River at Ashton, S. Dak.

Location. Lat 44°59'55", long 98°28'50", in NWjNEj 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, 19.59ft).
1945 to February 1952: Discharge, 5,170 cfs May 18, 19, 1950; gage height, 19.14 ft May 19,

1950. 
Remarks. Frequent backwater and occasional reverse flow caused by Snake and Turtle Creeks.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

1
1
1
1
1
1
1
1
1
1

April

2
3
7

27
54

100
45
0

-750
-1,500

May

3,250
3,020
2,760
2,560
2,380
2,230
2,100
1,980
1,880
1,790

Day

11
12
13
14
15
16
17
18
19
20

March
1
1
1
1
1
1
1
1
1
1

April
-750

0
300
600
900

1,200
1,500
1,950
2,420
3,200

May

1,710
1,640
1,580
1,520
1,470
1,420
1,380
1,330
1,280
1,240

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1
1
1
1
1
1
1
1
1
1
2

1.0
63

0.0001

April
3,940
4,460
4,800
4,810
4,680
4,500
4,200
3,940
3,720
3,480

1,728
102,800

0.18

May
1,210
1,180
1,150
1,120
1,090
1,070
1,040
1,020
1,000

972
960

1,624
99,830

0.17

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

Hour

N
12

N
12

N
6

12

6
N

12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 3
5.31
6.23

April 4
6.87
6.98

April 5
6.97
6.97
7.05

April 6
7.15
7.42
8.32

April 7
9.22

10.38
April 8

11.77
12.94

April 9
13.83
14.78

April 10
15.95
16.84

April 11
17.53
17.82

Hour

N
12

N
12

N
12

N
12

N
12

N
12

6
N

12

6
N

12

N
12

Gage 
height Discharge

April 12
18.00
18.04

April 13
18.01
17.97

April 14
17.88
17.72

April 15
17.49
17.24

April 16
16.88
16.50

April 17
16.10
15.78

Ap
15.59
15.52
15.41

ril 18

' 2,260
April 19

15.40
15.62
16.58

2,260
2,350
2,760

April 20
17.53
18.28

3,200
3,630

Hour

N
12

N
12

N
12

6
N

12

N
12

N
12

N
12

N
12

N
12

N
12

Gage
height Discharge

April 21
18.74
19.13

3,940
4,260

April 22
19.29
19.48

4,440
4,690

April 23
19.57
19.59

4,820
4,860

April 24
19.59
19.55
19.53

4,860
4,800
4,760

April 25
19.47
19.43

4,680
4,620

April 26
19.37
19.18

Ap
19.07
18.95

4,540
4,310

ril 27
4,200
4,100

April 28
18.71
18.59

3,920
3,830

April 29
18.43
18.26

3,720
3,620

April 30
18.02
17.80

3,480
3,350

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

May 1
17.62
17.39

3,250
3,140

May 2
17.14
16.85

3,020
2,880

May 3
16.59
16.37

2,760
2,660

May 4
16.14
15.93

2,560
2,470

May 5
15.71
15.51

2,380
2,300

May 6
15.32
15.12

14.93
14.78

14.59
14.44

14.26
14.13

M
13.99
13.85

2,230
2,160

fey 7
2,090
2,040

viay 8
1,970
1,930

viay 9
1,870
1,830

ay 10
1,790
1,750
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West Branch Snake Creek near Athol, S. Dak.

Location. Lat 45°03'20", long 98°44'10", inSEjNEisec. 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 7£ miles northwest of Athol. Altitude of gage is 1, 300 ft (from topographic map).

Drainage area. 1,430 sq mi, approximately.
Gage-height record. Water-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.

datum, from graph based on gage readings.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March April
1

10
22
16

200
576

1,050
1,530
2,140
1,890

May
40
35
31
27
24
22
18
16
16
14

Day

11
12
13
14
15
16
17
18
19
20

March April
1,230

842
588
426
319
256
241
226
193
161

May
13
12
11
11
10

8
7
6
5
4.9

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0

April
136
119
102

90
81
73
64
70
70
48

426
25,330

0.33

May
4.6
4.3
4.0
3.9
3.5
3.2
2.6
2.3
2.4
2.6
2.7

11.8
728

0.01

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

Hour

6
N
6

12

6
N
6

12

6
N
3
6
9

12

6
N
3
6
8

Gage 
height Discharge

March 31
6.12
6.15
6.29
6.46

April 1
6.60
6.70
7.05
7.49

April 2
7.62
7.74
7.92
8.41
8.64
8.69

April 3
8.68
8.67
8.70
8.02
7.59

Hour

12

6
N
6

4p
6

12

6
N
2
6

12

6
N
6

12

6
9

Gage 
height

7.53

Discharge

April 4
7.41
7.39
7.40

April 6
14.05
14.37
14.47

April 7
14.42
14.46
14.37
14.72
15.06

April 8
15.13
15.13
15.60
15.97

April 9
16.31
16.39

Hour

N
4

 6
12

6
N
6
8

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
16.27
16.16
16.42
16.14

Discharge

April 10
16.17
15.63
15.04
15.43
14.80 1,630

April 11
14.21
13.79
13.58
13.37

1,360
1,170
1,080

996
April 12

13.18
12.97
12.79
12.61

919
836
767
700

April 13
12.42
12.30

630
587

Hour

6
12

6
N
6

1Z

6
N
6

12

6
10

N
6

12

6
N
6

12

Gage 
height
12.16
12.03

Discharge

538
493

April 14
11.92
11.82
11.74
11.64

456
423
396
364

April 15
11.57
11.49
11.42
11.33

342
317
298
275

April 28
9.03
9.04
9.11
9.50
9.58

60
60
64
83
87

April 29
9.45
9.23
9.06
8.91

80
70
61
54
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Turtle Creek at Redfield, S. Dak.

Location. Lat 44°52'55". long 98°30'45", inSW^Eysec. 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, 15.51ft).

1945 to February 1952: Discharge observed, 3,160 cfs Mar. 23, 1948 (gage height, 12.38ft),

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March
1.8
1.8
1.7
1.5
1,4
1.3
1.4
1.5
1.9
2.2

April

0
0

17
71

159
349

1,510
2,780
4,630
6,170

May
140
136
137
129
111

97
95
90
80
68

Day
11
12
13
14
1ft
1fi
17
18
19
20

March

2.1
2.6
6

17
57
56
53
42
1.4
0

April

4,620
2,770
1,820
1,370
1,080

880
713
616
542
476

May

60
58
55
56
57
53
49
46
44
45

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
0
0
0

14
50
31

.2
0

16
40

.9
13.1

805
0.01

April

434
372
319
282
256
228
198
175
157
146

1,105
65,730

0.80

May

44
41
42
39
35
33
30
19
15
18
18

62.6
3,850
0.05

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

heTlht Discharge

April 3
4.45 0
4.49 0
5 . 27 43
5.36 53

April 4
5.39 56
5 . 48 65
5.64 82
5.85 107

April 5
6.10 140
6.28 166
6.37 180
6.47 195

Hour

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 6
6.68
6.86
7.52
8.43

231
266
425
751

April 7
9.23
9.96

10.42
10.85

1,140
1,560
1,870
2,180

April 8
11.26
11.67
12.05
12.44

2,470
2,780
3,070
3,390

Hour

6
N
6

12

6
8
N
6

12

6
N
6

12

Gage 
height Discharge

April 9
12.98
13.61
14.60
15.17

3,860
4,460
5,470
6,070

April 10
15.49
15.51
15.44
15.18
14.74

6,400
6,420
6,350
6,080
5,610

April 11
14.25
13.80
13.28
12.67

5,110
4,650
4,140
3,590

Hour

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 12
12.08
11.59
11.16
10.85

3,090
2,720
'2,400
2,180

April 13
10.55
10.29
10.11
9.90

1,960
1,780
1,670
1,520

April 14
9.77
9.65
9.52
9.39

1,440
1,370
1,290
1,220
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James River near Redfield, S. Dak.

Location. Lat 44°55'15", long 98°25'45", inSWjNWisec. 28, T. 117 N., R. 63 W., on right bank 
just downstream from highway bridge, 4| miles downstream from Turtle Creek, and 5j miles 
northeast of Redfield. Altitude of gage is 1, 235 ft (from Bureau of Reclamation topographic map) .

Drainage 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. 1 to 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, 22.12ft). 

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

1
2
3
4
5
6
7
8
9

10

March

2
2
2
2
2
2
2
2
2
2

April

110
200
310
450
600
850

1,250
2,400
3,580
4,850

May
3,910
3,660
3,400
3,140
2,890
2,650
2,420
2,240
2,100
1,960

Day

11
12
13
14
15
16
17
18
19
20

March

2
2
2
2
2
2
7

25
75
65

April
6,040
6,000
5,700
5,260
4,750
4,200
3,850
3,530
3,310
3,520

May
1,860
1,780
1,700
1,630
1,570
1,510
1,450
1,390
1,340
1,290

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

55
45
35
25
20
18
60
65
50
60
75

23.0
1,410
0.002

April
4,120
4,700
5,100
5,260
5,260
5,170
4,980
4,720
4,430
4,160

3,622
215,500

0.27

May
1,260
1,240
1,190
1,160
1,130
1,100
1,060
1,020
1,010

991
969

1,807
111,100

0.14

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

Hour

6
N
9

12

N
6

12

N
6

12

N
12

N
6

12

N
12

N
12

N
12

N
12

N
12

N
6

12

h°riht ^cha^
March 18

3.96
4.38
5.20
5.19

March 19
5.10
5.35
5.27

March 20
5.00
5.01
4.82

March 21
4.48
4.25

March 27
4.97
5.34
5.21

March 28
4.83
4.61

March 29
4.37
4.40

March 30
4.36
4.80

March 31
5.48
6.10

April 1
5.97
6.28

April 2
6.09
6.84
7.24

Hour

6
N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
6

12

N
12

N
12

N
12

hSht Discharge

April 3
7.33
7.61
8.49
9.01

April 4
9.34
9.60

April 5
9.37
9.26

April 6
9.20

10.43
April 7

12.23
15.15

April 8
16.75
18.21

April 9
19.44
20.57

April 10
21.69
21.87 5,920

April 11
22.08 6,070
22.12 6,100
22.11 6,090

April 12
22.01 6,020
21.83 5,890

April 13
21.61 5,710
21.36 5,490

April 14
21.08 5,260
20.81 5,040

Hour

N
12

N
12

N
12

N
12

N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N

height Discharge

April 15
20.46 4,760
20.03 4,440

April 16
19.56 4,180
19.05 4,020

April 17
18.52 3,850
17.97 3,680

April 18
17.45 3,530
16.97 3,390

April 19
16.63 3,290
16.59 3,280
16.66 3,300

April 20
17.20 3,500
17.98 3,790

April 21
18.83 4,130
19.51 4,430

April 22
20.01 4,710
20.42 4,960

April 23
20.68 5,120
20.84 5,220

April 24
20.92 5,270
20,96 5,300

April 25
20.91 5,260
20.86 5,230

April 26
20.77 5,180
20.62 5,080

April 27
20.45 4,980

Hour

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

heflht Discharge

20.26 4,860
April 28

20.03 4,720
19.76 4,560

April 29
19.52 4,430
19.22 4,290

April 30
18.93 4,170
18.59 4,030

May 1
18.28 3,910
17.95 3,780

May 2
17.62 3,660
17.28 3,530

May 3
16.94 3,400
16.58 3,270

May 4
16.19 3,130
15.85 3,010

May 5
15.50 2,890
15.13 2,760

May 6
14.78 2,650
14.44 2,530

May 7
14.10 2,420
13.80 2,330

May 8
13.53 2,240
13.30 2,170

May 9
13.07 2,100
12.83 2,020

May 10
12.64 1,960
12.47 1,910
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James River at Huron, S. Dak.

Location. Lat 44°21'55". long 98°11'45", in SW^SEsNEj 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. 

Maxim a. 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 ier second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

8
8
7
7
7
7
8
9

10
10

April

1,810
1,840
1,720
1,920
2,260
2,480
2,610
2,760
3,140
3,640

May

4,540
4,350
4,150
3,920
3,680
3,420
3,170
2,820
2,670
2,490

Day

11
12
13
14
15
16
17
18
19
20

March

10
10
10
10
10
40
70

105
125
185

April

4,250
4,810
5,230
5,480
5,580
5,420
5,220
4,950
4,650
4,290

May

2,290
2,100
1,920
1,830
1,720
1,640
1,580
1,530
1,490
1,450

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

213
185
105
125
125
115
125
185
427

1,340
1,650

169
10,420

0.01

April

4,060
4,000
4,160
4,360
4,550
4,680
4,780
4,810
4,780
4,670

3,964
235,900

0.26

May

1,400
1,340
1,310
1,260
1,210
1,150
1,170
1,080

956
1,040
1,010

2,119
130,300

0.15

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

Hour

N
12

N
12

N
12

N
12

N
12

N
12

heiKt Discharge

March 29
8.16 303
8.67 861

March 30
9.30 1,470
9.70 1,550

March 31
10.17 1,640
10.43 1,770

April 1
10.48 1,800
10.59 1,880

April 2
10.55 1,850
10.45 1,780

April 3
10.29 1,670
10.40 1,740

Hour

N
12

N
12

N
12

N
12

N
12

N
12

hefght Discharge

April 4
10.64 1,920
10.93 2,100

April 5
11.18 2,260
11.41 2,400

April 6
11.56 2,480
11.70 2,560

April 7
11.79 2,620
11.86 2,650

April 8
12.02 2,740
12.28 2,910

April 9
12.64 3,140
12.98 3,370

Hour

N
12

N
12

N
12

N
12

N
12

N
12

h^fht Discha^

April 10
13.35 3,630
13.73 3,920

April 11
14.14 4,260
14.46 4,560

April 12
14.69 4,820
14.85 5,050

April 13
15.00 5,260
15.07 5,350

April 14
15.17 5,490
15.22 5,570

April 15
15.23 5,580
15.23 5,580

Hour

N
12

N
12

N
12

N
12

N
12

N
12

h'elfht Discharge

April 16
15.19 5,380
15.16 5,340

April 17
15.08 5,230
14.99 5,090

April 18
14.88 4,950
14.77 4,820

April 19
14.61 4,650
14.44 4,470

April 20
14.25 4,280
14.10 4,140

April 21
14.00 4,050
13.94 3,990



JAMES RIVER BASIN 227

Sand Creek near Alpena, S. Dak.

Location. Lat 44°09'20", long 98°26'10", in NE^NE^ 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, 12.68ft, 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

1
2
3
4
5
6
7
8
9

10

March

0
0
0
0
0
0
0
0
0
0

April

700
947

1,070
1,020
1,000

858
801
938

1,010
647

May

13
12
11
11
10

9
9
9
8
8

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
0
0
0
0

April

341
228
174
120

89
68
60
52
43
37

May

8
7
7
6
6
5
4.9
4.5
4.2
3.9

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0
0
0
0
2
5

15
35

160
400

19.9
1,220
0.10

April

34
34
32
25
22
20
18
17
16
14

348
20,700

1.62

May

3.8
4.1
4.3
4.3
3.9
3.7
3.3
3.0
3.0
2.7
2.5

6.29
387

0.03

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6
9

12

2
6
N
6

12

Gage 
height Discharge

March 28
8.09
8.10
8.21
8.28

March 29
8.32
8.40
9.03
9.70

March 30
10.00
10.29
10.48
10.42

March 31
10.38
10.40
10.46
10.45
10.57

April 1
10.86
11.09
11.63
12.41
12.04

Hour

6
8
N
6

12

6
N
5
6

12

6
9
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 2
11.77
11.73
11.95
12.48
12.52

April 3
12.31
12.46
12.68
12.64
12.36

1,130

April 4
11.99
12.02
12.21
12.43
12.34 1,060

April 5
12.20
12.20
12.07
11.82

1,020
1,020

989
919

April 6
11.68
11.65
11.52
11.32

879
871
835
779

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

April 7
11.33
11.37
11.46
11.55

781
793
818
843

April 8
11.73
11.92
12.06
12.16

893
947
986

1,010
April 9

12.30
12.25
12.09
11.74

1,050
1,040

994
896

April 10
11.26
10.79
10.41
10.08

762
630
528
439

April 11
9.85
9.72
9.56
9.36

376
342
301
249

April 12
9.29 230

Hour

N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height
9.28
9.27
9.21

Discharge

228
226
21O

April 13
9.04
8.92

170
144

April 14
8.79
8.69

118
100

April 15
8.62
8.52

90
77

April 16
8.42
8.38

67
63

April 17
8.34
8.29

60
55

April 18
8.25
8.19

52
47

April 19
8.13
8.09

43
40

April 20
8.04
7.99

37
34
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James River near Forestburg, S. Dak.

Location. Lat 43°58'45". long 98°04'05", in SW^SWjNWi 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 5j 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. 15 to 3 a.m. Apr. 17 (gage height, 

15.46 ft).
1949 to February 1952: 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

1
2
3
4
5
6
7
8
9

10

March
37
34
31
31
27
23
19
17
17
19

April
2,420
3,000
3,260
3,220
3,310
3,480
3,680
3.900
4,060
4,210

May
5,100
4,960
4,830
4,600
4,480
4,340
4,160
3,990
3,840
3,610

Day

11
12
13
14
15
16
17
18
19
20

March
20
22
20
19
19
20
26
55
70

150

April

4,430
4,860
5,610
6,090
6,260
6,290
6,260
6,140
5,960
5,660

May
3,370
3,170
2,960
2,760
2,560
2,380
2,210
2,060
1,920
1,790

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

400
500
4QO
350
400
500
650
900

1,120
1,510
1,980

18,620
0.02

April

5,340
5,050
4,700
4,580
4,600
4,730
4,880
4,960
5,080
5,100

4,704
279,900

0.28

May

1,670
1,590
1,530
1,480
1,430
1,380
1,320
1,280
1,240
1,180
1,150

2,721
167,300

0.17

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

Hour

N
12

N
12

N
6

12

N
12

N
12

N
6

12

N
12

heffht Discharge

March 17
3.20
3.40

March 18
3.54
3.66

March 19
3.89
4.07
4.32

March 20
4.57
5.78

March 21
6.83
7.52

March 22
7.73
7.76
7.67

March 23
7.30
6.95

Hour

N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

hSw Discharge

March 24
6.90
6.98
7.13

March 25
7.18
7.19

March 26
7.18
7.26

March 27
7.33
7.51

March 28
7.66
8.03

March 29
8.32
9.15

March 30
9.96

10.76
March 31

11.30
11.75

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Sht Discharge

April 1
12.16
12.68

April 2
13.23
13.71 3,320

April 3
13.62 3,260
13.52 3,200

April 4
13.55 3,220
13.60 3,250

April 5
13.69 3,300
13.81 3,390

April 6
13.92 3,480
14.03 3,580

April 7
14.13 3,680
14.22 3,780

April 8
14.33 3,910
14.41 4,000

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

heflht Discharge

April 9
14.45 4,060
14.50 4,120

April 10
14.56 4,200
14.65 4,320

April 11
14.74 4,430
14.82 4,540

April 12
14.95 4,800
15.12 5,280

April 13
15.24 5,630
15.33 5,900

' April 14
15.40 6,110
15.44 6,230

April 15
15.45 6,260
15.46 6,290

April 16
15.46 6,290
15.46 6,290
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James River near Scotland, S. Dak.

Location. Lat 43°11 I 00". long 97°37'55", in SW^SW? sec. 30, T. 97 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, 16.23ft).

1928 to February 1952: Discharge, 10, 800 cfs May 15, 1942 (gage height, 15.5ft, from flood- 
mark); gage height, 15. 89 ft Apr. 1, 1950.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

340
300
260
220
190
170
155
155
160
165

April

2,990
3,040
3,110
3,240
3,450
3,850
4,360
4,900
5,260
5,380

May

4,690
4,670
4,700
4,760
4,800
4,830
4,820
4,780
4,760
4,650

Day

11
12
13
14
15
16
17
18
19
20

March

180
195
220
240
260
300
450
820

1,040
1,290

April

5,340
5,250
5,110
4,970
4,870
4,860
4,990
5,290
5,760
6,220

May

4,550
4,400
4,270
4,130
4,000
3,900
3,770
3,670
3,560
3,410

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1,530
1,650
1,500
1,350
1,390
1,370
1,320
1,400
1,960
2,580
2,930

0.05

April

6,070
6,390
6,450
6,330
6,080
5,800
5,480
5,190
4,940
4,780

297,000
0.26

May

3,280
3,160
3,030
2,870
2,670
2,500
2,400
2,220
2,010
1,840
1,690

227,700
0.20

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

Hour

N
12

N
12

N
12

N
12

N
12

N
6

12

hetjht Discharge

March 17
4.03
4.97

March 18
5.90
6.44

March 19
6.70
6.99

March 20
7.63
8.15

March 21
8.47
8.61

March 22
8.79
8.85
8.82

Hour

N
6

12

N
12

N
12

N
12

N
12

N
12

hef/hl Discharge

March 23
8.30
7.89
7.73

March 24
7.70
7.77

March 25
7.99
7.88

March 26
7.83
7.65

March 27
7.61
7.62

March 28
7.81
8.50

Hour

N
12

N
12

N
12

N
12

N
12

N
12

Sht Discharge

March 29
9.80

10.94
March 30

11.65
11.98 2,870

March 31
12.12 2,950
12.15 2,960

April 1
12.20 2,990
12.25 3,020

April 2
12.30 3,050
12.32 3,060

April 3
12.40 3,110
12.50 3,170

Hour

N
12

N
12

N
12

N
12

N
12

N
12

hefjht Discharge

April 4
12.63 3,240
12.74 3,300

April 5
12.96 3,440
13.27 3,610

April 6
13.65 3,840
14.01 4,100

April 7
14.30 4,350
14.60 4,660

April 8
14.84 4,910
15.05 5,140

April 9
15.20 5,290
15.25 5,340
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Vermillion River Basin

Vermillion River near Wakonda, S. Dak.

Location. Lat 42°59'20", long 96°57'50", in SW^NW^ 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, 
7^ miles southeast of Wakonda, and 165 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.

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, 16.63ft), 

from rating curve extended above 1,400 cfs.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

130
120
110
110
100

95
90
85
85
85

April
2,740
2,530
2,870
3,230
3,210
2,960
2,730
2,520
2,240
1,890

May
249
222
218
209
192
173
161
157
166
180

Day

11
12
13
14
15
16
17
18
19
20

March
85

120
170
200
210
240
422
726

1,030
1,250

April
1,570
1,360
1,180

960
750
614
541
498
464
432

May
178
182
170
158
145
138
131
124
123
111

Day

21
22
23
24
25
26
27
28
29
30
31

Runoff, in inches ........................................'.......

March

1,500
1,650
1,300

800
600
500
450
500
966

2,440
2,940

616
37,900

0.42

April
434
551
623
626
528
441
380
335
303
269

1,326
78,900

0.88

May
104
103
105
109
108
102
105
198
223
148
120

155
9,540
0.11

["Flow

Gage height, in fe 

at station divided b

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

'etween main channel and overflow channel; discharge in table below is forj 
main channel only J

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 16
6.80
6.91
7.25
7.75

March 17
8.32
8.60
8.54
8.80

March 18
9.60

10.60
11.40
11.75

Mar
11.92
11.99
12.19
12.60

Oh 19

March 20
13.03
13.28
13.52
13.90

Hour

6
8
N
6

12

6
N
6

12

6
N
6

12

6
N
3
6

12

6
N
6

Gage 
height Discharge

March 21
14.43
14.52
14.53
14.63
14.90

March 22
15.10
15.02
14.92
14.66

March 23
14.31
13.90
13.23
12.59

March 24
11.95
11.31
11.00
10.97
10.81

March 25
10.54
10.25
9.86

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
2
6

12

6
N
6

Gage 
height
9.74

Discharge

March 26
9.60
9.47
9.31
9.19

March 27
9.04
9.00
9.03
9.08

March 28
9.17
9.29
9.40
9.65 592

March 29
10.30
10.94
11.25
12.75
14.28

696
812
870

1,200
1,790

March 30
15.11
15.54
15.78

2,250
2,540
2,710

Hour

12

6
N
6

12

6
N
6

12

N
12

N
12

N
12

N
12

N
12

Gage 
height
15.87

Discharge

2,770
March 31

15.94
16.09
16.28
16.35

2,820
2,920
3,060
3,100

April 1
16.11
15.75
15.44
15.26

2,940
2,680
2,470
2,340

April 2
15.33
15.42

2,390
2,450

April 3
15.52
15.52

2,520
2,520

April 4
15.48
15.34

2,500
2,400

April 5
15.19
15.03

2,290
2,200

April 6
14.83
14.68

2,080
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 SW^WiNWj 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, 2j miles northwest of Watertown, and 8j 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, 10.30ft, 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, 8.93ft),
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

1
2
3
4
5
6
7
8
9

10

March
8
8
8
8
9
9

10
10
10

9

April
40
50
70

100
100
100
250

1,500
1,600
1,750

May
320
300
287
274
260
249
234
231
217
198

Day

11
12
13
14
15
16
17
18
19
20

March

9
9
9
9
9

10
12
12
12
10

April
1,640
1,510
1,370
1,340
1,390
1,180
1,050

941
831
740

May

190
183
175
161
148
134
121
113
105
94

Day

21
22
23
24
25
26
27
28
29
30
31

Runoff, in inches ..........................'.....................

March

9
8
8
9
9

10
10
12
15
20
30

10.6
655

April

664
601
555
497
459
434
408
382
363
339

742
44,140

May

82
68
64
64
60
57
65
52
49
42
34

149
9,190

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

Hour

4
8
N
4
8

12

h°fght Discharge

April 7
7.15
7.18
7.26
7.56
8.28
9.08

Hour

4
8
N
4
8

12

hS Discharge

April 8
9.62
9.94

10.10
10.14
9.40
9.22

Hour

4
a
N
4
a

12

£3bt Discharge

April 9
9.32
9.50
9.78

10.14
10.29
10.00 1,970

Hour

4
8
N
4
8

12

Gage 
height Discharge

April 10
9.62
9.56
9.53
9.51
9.50
9.49

1,780
1,750
1,720
1,710
1,700
1,690

Supplemental record.  Apr. 9, 7 p.m., 10.30 ft, 2,220 cfs.
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Big Sioux River near Dell Rapids, S. Dak.

Location. Lat 43°47'25". long 96°44'45", inNW^NWisec. 29, T. 104 N., R. 49 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, 14.36ft)

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

45
45
45
45
40
40
40
40
40
40

April
3,500
4,300
4,550
7,410

14,700
13,400
10,800
8,940
8,940
9,170

May
2,090
1,910
1,770
1,680
1,590
1,510
1,450
1,430
1,400
1,380

Day

11
12
13
14
15
16
17
18
19
20

March
40
40
40
40
40
40
40
50
70

200

April

8,640
6,980
6,560
5,960
5,300
4,710
4,250
3,940
3,710
3,530

May
1,340
1,290
1,230
1,170
1,110
1,040

999
973
946
923

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
250
225
125

75
65
70

110
450

1,500
2,700
3,300

319
19,620

April

3,440
3,480
3,470
3,530
3,560
3,450
3,160
2,820
2,550
2,290

5,701
339,300

May
901
872
869
859
859
853
830
802
786
763
744

1,173
72,140

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

Hour

6
N
6

12

6
N
6

12

6
N
2
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 27
3.99
4.02
4.31
4.59

Mai
4.68
4.83
6.96
7.90

Max
8.06
8.07
8.40

10.60
11.94

 ch 28

 ch 29

March 30
12.25
12.50
12.69
12.77

March 31
12.67
12.59
12.65
12.71

Hour

6
N
6

12

6
9
N
6

12

6
N
6

12

6
N
6

12

6
9
N

Gage 
height Discharge

April 1
12.80
12.50
12.77
12.77

Api
12.59
12.62
12.39
11.94
11.83

*11 2

4,520
April 3

11.76
11.77
11.88
12.16

4,430
4,440
4,580
4,950

April 4
12.62
13.15
13.72
14.42

5,640
6,660
8,630

12,500
April 5

14.77
14.84
14.84

14,800
15,300
15,300

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

N
12

Gage 
height
14.78
14.72

Discharge

14,900
14,500

April 6
14.65
14.58
14.47
14.36

14,000
13,500
12,800
12,100

April 7
14.25
14.15
14.06
13.95

11,400
10,800
10,300
9,690

April 8
13.85
13.78
13.70
13.69

9,220
8,900
8,540
8,500

April 9
13.73
13.82
13.85
13.82

8,680
9,080
9,220
9,080

April 10
13.83
13.88

9,120
9,350

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 11
13.76
13.46

8,810
7,600

April 12
13.21
13.16

6,810
6,680

April 13
13.13
13.00

6,610
6,320

April 14
12.80
12.61

5,940
5,630

April 15
12.40
12.18

5,300
4,980

April 16
11.97
11.78

4,700
4,450

April 17
11.61
11.46

4,240
4,070

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°32'35". long 96°48'30", inNW^NWisec. 23, T. 101 N., R. SOW., 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, 12.16ft).

1948 to February 1952: Discharge observed, 3, 680 cfs July 29, 1948 (gage height, 10.59ft),
from rating curve extended above 2, 400 cfs.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

30
30
30
35
40
35
30
25
20
25

_April

2,150
2,120
1,670
1,340
1,010

821
735
781
751
562

May

295
278
258
235
212
194
190
205
238
274

Day

11
12
13
14
15
16
17
18
19
20

March

25
25
25
20
20
25
25
25
50

510

April

616
616
596
548
505
482
468
459
459
449

May

254
223
194
171
158
147
133
120
111
104

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
230
50
46
73
69
72
80

426
3,130
4,150
3,000

399

April

500
771
690
582
519
468
418
373
342
316

May

109
100
104
107
100
94
84
79
79
77
72

161
9,920

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

Hour

6
N
6
8

12

6
N
3
6

12

3
6
N
6

12

6
N
4
6

12

6
N
6

12

Gage 
height Discharge

March 18
3.37
3.58
3.80
3.86
3.83

March 19
3.69
3.60
3.87
4.51
7.03

March 20
7.19
7.07
6.51
6.39
6.05

March 21
5.57
5.33
5.16
4.79
4.19

March 22
4.06
3.84
3.44
3.14 56

Hour

6
N
6

10
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

hSl Di^harge

March 23
2.99 37
2.92 30
3.07 46
3.28 79
3.27 77

March 24
3.23 70
3.24 72
3.26 75
3.25 74

March 25
3.21 67
3.20 65
3.23 70
3.24 72

March 26
3.22 68
3.24 72
3.27 77
3.24 72

March 27
3.22 68
3.28 79
3.33 88
3.37 96

March 28
3.42 107
3.54 136

Hour

6
12

6
N
6

11
12

6
N
6

12

6
N
3
6

10
12

6
N
4
6

12

6
10

N

Gage 
height
4,50
6.80

Discharge

524
1,780

March 29
7.31
7.82

10.04
12.16
12.08

2,100
2,440
4,080
5,770
5,700

March 30
10.98
9.64
9.24
9.19

4,810
3,770
3,470
3,430

March 31
8.78
8.29
8.28
8.43
8.61
8.58

3,130
2,770
2,770
2,870
3,010
2,980

April 1
8.16
6.72
6.09
6.39
7.99

2,680
1,730
1,360
1,530
2,560

April 2
7.85
7.84
7.44

2,460
2,460
2,180

Hour

4:30
6

10
12

2
6
9
N
5
6
9

12

3
6
N
2
6

12

6
9
N
4
6

12

6
N
6

12

Gage 
height

6.26
6.45
7.10
6.98

Discharge

1,460
1,570
1,960
1,890

April 3
6.85
6.96
6.98
6.78
6.09
6.13
6.34
6.03

1,810
1,880
1,890
1,770
1,360
1,390
1,500
1,340

April 4
5.79
5.89
6.23
6.26
6.18
5.82

1,200
1,260
1,440
1,460
1,420
1,220

April 5
5.37
5.31
5.40
5.49
5;48
5.34

968
936
985

1,030
1,030

952
April 6

5.14
4.96
5.07
5.08

844
751
807
813
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Big Sioux River at Sioux Falls, S. Dak.

Location. 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. 5, 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, ID, 600 cfs Apr. 6, 1951 (gage height, 14.3ft, 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

12'

3
4
5
6
7
8
9

10

March
80
80
80
80
80
80
90
90
90

100

April

6,360
7,240
6,230
6,460
7,200

10,200
13,000
11,600
9,930
8,820

May

2,510
2,340
2,200
2,010
1,890
1,790
1,790
1,750
1,740
1,700

Day

11
12
13
14
15
16
17
18
19
20

March

150
150
120
120
120
120
100
100
300
800

April

9,000
9,100
8,280
7,060
6,360
5,650
5,040
4,510
4,130
3,840

May

1,640
1,600
1,510
1,430
1,380
1,270
1,180
1,130
1,110
1,080

Day
21
22
23
24
25
26
27
28
29
30
31

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

March

700
500
350
250
200
180
180
360

3,150
6,800
5,910

694
42,660

0.14

April

3,760
3,980
3,780
3,660
3,520
3,460
3,300
3,090
2,930
2,700

6,140
365,300

1.23

May

1,060
1,050
1,020
1,020

996
990
973
945
922
888
859

1,412
86,820

0.29

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

[For main channel onlyj

Hour

N
5

12

N
6

12

3
N
5

12

N
2

10
12

8

Gage
height Discharge

March 28
3.32
3.50
4.32

Mat
7.26

10.21
12.48

oh 29

March 30
12.85
12.43
11.26
10.90

Max
10.62
10.55
10.76
10.70

5,250
oh 31

4,980
4,910
5,110
5,060

April 1
10.45 5,010

Hour

N
7

12

5
8
N

12

N
6

12

10
N

12

N
3

12

Gage
height
10.50
10.32
10.60

Discharge

5,060
4,880
5,150

April 2
11.57
11.65
11.62
10.96

6,550
6,660
6,620
5,740

April 3
10.91
10.90
10.69

5,640
5,630
5,390

April 4
10.26
10.28
10.36

4,940
4,960
5,040

April 5
10.28
10.30
10.94

4,940
4,960
5,620

Hour

N
12

8
N

12

N
10
12

5
N

12

N
6

12

Gage 
height Discharge

April 6
12.00
13.70

7,020
9,950

April 7
14.50
14.40
14.02

11,000
10,800
10,000

April 8
13.73
13.67
13.54

9,500
9,390
9,150

April 9
13.18
13.01
12.70

8,580
8,280
7,800

April 10
12.28
12.05
12.17

7,160
6,820
7,000

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 11
12.39
12.53

7,330
7,560

April 12
12.58
12.52

7,640
7,540

April 13
12.06
11.69

6,830
6,300

April 14
11.33
11.07

5,820
5,520

April 15
10.85
10.54

5,280
4,980

April 16
10.12
9.95

4,590
4,450

April 17
9.60
9.34

4,170
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 9a.m. Mar. 31 (gage height, 15.30ft). 
1948 to February 1952: Discharge, 14, 300 cfs Apr. 5, 1951 (gage height, 14.77ft). 
Flood of 1897 reached a stage of 17.0 ft (discharge not determined), from information by lows 

Highway Commission.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

390
340
280
250
230
230
230
240
250
260

April

12,500
9,000
6,580
5,600
4,450
3,240
2,220
1,890
2,080
2,210

May

454
425
399
380
360
340
320
365
410
456

Day

11
12
13
14
15
16
17
18
19
20

March

260
260
250
250
270
341
506

2,810
3,870
5,200

April

1,500
1,260
1,200
1,120
1,030

965
900
855
830
810

May

425
390
356
345
335
332
305
280
257
252

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

3,860
2,080

935
683
651
667
671
911

4,340
11,600
15,900

117,100
1.35

April

815
975

1,320
1,300

980
815
695
611
551
476

1.57

May

252
249
246
245
244
243
225
213
196
190
182

312
19,180

0.22

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

March 17
6.20
6.35
6.73
7.62

371
420
555
950

March 18
9.32

10.64
10.58
10.70

2,130
3,470
3,400
3,530

March 19
10.83
10.87
10.92
11.89

3,680
3,730
3,790
5,040

March 20
12.53
12.17
11.47
11.59

6,020
5,460
4,460
4,630

March 21"
11.47
10.85
10.19

9 94

4,590
3,870
3,170
2,940

March 22"
9.61 2,630

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
8
9

10
N
6

12

Gage 
height

8.90
8.29
7.81

Mai
6.87
6.83
7.05
8.26

Mai
9.90

10.32
11.60
13.22

Mai
13.96
14.27
14.47
14.77

Mai
15 . 23.
15.29
15.30
15.29
15.25
15.00
14.79

Discharge

2,010
1,570
1,270

'ch 28
790
771
885

1,640
-ch 29

3,180
3,640
5,400
8,600

-ch 30
10,600
11,800
12,600
14,200

 ch 31
16,900
17,200
17,300
17,200
17,000
15,500
14,200

Hour

6
N
6

12

6
N
6,

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

April 1
14.63
14.46
14.23
13.98

13,400
12,600
11,600
10,600'

April 2
13.69
13.37
13.06
12.69

9,780
8,980
8,220
7,410

April 3
12.39
12.22
12.10
12.00

6,810
6,480
6,270
6,100

April 4
11.84
11.67
11.54
11.39

5,840
5,570
5,360
5,120

April 5
11.15
10.93
10.73
10.61

4,740
4,400
4,120
3,960

April 6
10.38
10.00

3,660
3,200

Hour

612'

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height

9.64
9.40

Discharge

2,840
2,600

April 7
9.19
8.99
8.81
8.70

2,390
2,190
2,030
1,940

April 8
8.61
8.60
8.63
8.70

1,870
1,860
1,880
1,940

April 9
8.74
8.84
8.97
9.12

1,970
2,060
2,170
2,320

April 10
9.23
9.12
8.80
8.51

2,430
2,320
2,020
1,790

April 11
8.25
8.07
7.92
7.77

1,600
1,480
1,380
1,290

Supplemental record.  Mar. 16, 12 p.m., 6.32 ft, 409 cfs; 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 NE^NEi 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 tnethod used throughout. 

Maxima.  March-May 1952; Discharge, 1, 020 cfs 5 a. m. Mar. 30 (gage height, 14.14ft).
1948 to February 1952: Discharge, 950 cfs 8 p. m. Mar. 27, 1951 (gage height, 13.83ft). 
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
1
2
3
4
5
6
7
8
9

10

March

8
8
7
7
7
6
6
6
6

67

April
61
36
33
27
22
20
20
20
21
18

May

7.0
6.4
6.1
5.8
5.2
4.6
7.0
8.5

10.0
11.0

Day
11
12
13
14
15
16
17
18
19
20

March
109
50
64
60
83
91

118
367
136
113

April
18
17
18
18
17
16
15
16
19
17

May
9.1
7.4
7.0
6.3
5.6
6.4
5.9
5.6
5.1
5.6

Day
21
22
23
24
25
26
27
28
29
30
31

Runoff, in acre -feet ............................................
Runoff, in inches ...............................................

March

44
30
28
26
24
22
22
22

211
600
148

4,950
1.93

April

22
32
19
14
12
10
9.7
7.8
7.4
7.2

1,170
0.46

May

4.3
4.3
4.8
5.1
4.6
4.6
4.6
4.0
3.4
3.2
3.2

360
0.14

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

Hour

6
10

N
2
4
6
8

10
12

2
4
6
8

10
N
2
4
6
8

10
12

4
8
N
4
8

12

4
8
N
4
8

12

Gage 
height Discharge

March 10
4.47
4.48
4.95
6.58
7.72
8.46
8.10
7.62
7,22

6
6

20
76

137
188
163
131
107

March 11
6.97
6.77
6.73
6.79
7.06
7.43
7.96
8.13
7.86
7.27
6.72
6.43

94
84
82
85
98

119
152
164
146
110

82
68

March 12
6.06
5.84
5.71
5.65
6.06
6.25

54
46
41
39
54
62

March 13
5.98
5.80
5.88
6.40
7.15
6.65

51
44
47
67

103
79

Hour

6
N
6

12

6
N
2
4
6
8

10
12

4
8
N
4
8

12

2
4
6
8

10
N
2
4
6
8

10
12

2
4

Gage 
height Discharge

March 14
6.28
6.08
6.04
6.09

63
55
53
55

March 15
6.00
5.83
5.82
6.22
7.87
8.30
8.21
7.64

52
45
45
60

146
177
170
132

March 16
6.92
6.53
6.30
6.22
7.39
7.94

Mai
8.14
8.22
7.95
6.87
6.50
6.40
6.36
6.36
6.85
7.60
8.29
8.79

91
73
63
60

116
151

-ch 17
165
170
152

89
72
67
66
66
88

130
176
212

March 18
9.23
9.65

252
295

Hour

6
8

10
N
2
4
6
8

10
12

4
8
N
4
8

12

2
4
6
8

10
N
2
4
6
8

10
12

4
8
N
4
8

12

Gage 
height Discharge

Mar.l8(cont'd.)
10.02
10.35
10.61
10.85
10.98
10.97
10.82
10.50
10.15
9.75

334
371
401
432
448
447
428
389
348
305

March 19
8.92
7.97
7.02
6.58
6.42
6.95

Ma]
7.95
8.22
8.39
8.36
8.00
7.38
6.90
6.50
6.22
6.03
5.95
5.92

223
153

96
76
68
92

"ch 20
152
170
183
181
156
116

90
72
60
53
50
48

March 21
5.99
6.17
6.03
5.40
5.32
5.40

51
58
53
32
30
32

Hour

2
4
6
8

10
N
2
4
6
8

10
12

2
4
6
8

10
N
2
4
6
8

10
12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 29
5.20
5.26
5.29
5.33
5.43
5.55
5.75
9.64

11.61
11.79
11.85
12.04

26
28
28
30
32
36
42

294
542
570
580
613

March 30
13.40
14.07
14.10
13.65
12.77
11.69
10.98
10.15
9.58
9.52
9.57
9.53

870
1,000
1,010

920
746
553
448
346
286
280
286
282

March 31
8.75
7.42
6.79
6.60

210
118

85
76

April 1
6.52
6.32
5.96
5.66

73
64
50
39

mtal records.-Mar. 28, 12 . .m. , 5.12 ft, 24 eta; Mar. 30, 5 a.m., 14.14 ft,
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Big Sioux River at Akron, Iowa

Location. Lat 42°49'40", long 96°33'50", in W| sec. 31, T. 93 N., R. 48 W., on left bank, 300ft
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, 19.66ft).

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

816
845
766
679
650
650
630
600
604
741

April

31,300
29,500
23,000
17,600
15,400
13,600
11,900
11,100
13,000
16,200

May

4,200
3,870
3,600
3,350
3,130
2,930
2,810
2,700
2,680
2,700

Day

11
12
13
14
15
16
17
18
19
20

March

1,330
1,400
1,610
1,330
1,240
1,570
1,740
3,140
5,660
6,200

April

15,600
13,700
12,100
11,500
11,400
10,600
9,530
8,510
7,490
6,750

May

2,710
2,660
2,550
2,420
2,290
2,210
2,130
2,010
1,910
1,820

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

7,550
9,340
6,360
4,520
4,030
3,100
1,960
1,860
3,190
9,370

19,500

3,322

0.43

April

6,230
5,930
5,830
5,980
6,200
5,900
5,430
5,090
4,850
4,560

11,530

1.45

May

1,780
1,740
1,740
1,710
1,680
1,630
1,610
1,550
1,480
1,430
1,390

2,336

0.30

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

Hour

6
N
2
6

12

6
N
6

12

6
N
6
8

10
12

6
N
3
6

12

6
9
N
3
6

12

6
N
3
6

12

6

Gage
height Discharge

March 10
4.61
4.61
4.62
5.30
6.37

604
604
608
852

1,260
March 11

6.72
6.70
6.36
6.41

1,400
1,390
1,250
1,270

March 12
6.49
6.44
6.88
7.17
7.70
7.88

1,310
1,290
1,470
1,600
1,870
1,980

March 13
7.67
6.94
6.72
6.66
6.71

1,860
1,500
1,400
1,370
1,390

March 14
6.75
6.73
6.61
6.40
6.34
6.28

1,410
1,400
1,350
1,270
1,250
1,220

March 15
6.21
6.12
6.06
6.32
7.05

1,190
1,160
1,140
1,240
1,550

March 16
7.51 1,780

Hour

N
6
9

12

6
N
6

12

3
6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
7.17
6.70
6.62
6.68

Discharge

1,600
1,390
1,360
1,380

March 17
7.35
7.79
7.51
7.36

Mar
7.61
8.15
9.69

11.25
12.66

1,700
1,920
1,780
1,700

ch 18
1,820
2,130
3,050
4,070
5,050

March 19
13.16
13.49
13.71
13,83

5,440
5,720
5,920
6,030

March 20
13.89
13.96
14.10
14.29

6,090
6,160
6,300
6,510

March 21
14. -62
15 ..02
15.40
15.65

6,930
7,520
8,180
8,660

March 22
15.87
16.07
16.09
16.01

9,110
9,580
9,620
9,420

March 23
15.27
13.67

7,950
5,880

Hour

3
6
9

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
9
N
3
6
9

12

Gage 
height
12.77
12.27
11.96
11.93

Discharge

5,140
4,760
4,540
4,520

March 24
11.94
11.96
12.08
11.57

Mar
11.07
11.10
11.31
11.00

4,530
4,540
4,630
4,280

ch 25
3,950
3,970
4,110
3,900

March 26
10.60
9.74
8.99
8.33

3,640
3,080
2,610
2,240

March 27
7.90
7.80
7.73
7.67

1,990
1,930
1,890
1,860

March 28
7.54
7.56
7.79
7.98

Mar
8.19
8.37
8.74
9.45

11.49
13.16
13.69

1,790
1,800
1,920
2,040

ch 29
2,150
2,260
2,470
2,900
4,230
5,440
5,900

Hour

4
6
N
6

12

6
N
6

12

3
6
9
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

March 30
14.35
14.92
15.92
16.68
17.23

6,580
7,360
9,220

11,300
13,600

March 31
17.59
18.05
18.57
18.92

15,600
19,200
23,400
26,200

April 1
19.12
19.46
19.65
19.69
19.75
19.63

27,800
30,500
32,200
32,500
33,000
32,000

April 2
19.53
19.36
19.17
18.94

31,100
29,700
28,200
26,300

April 3
18.73
18.50
18.32
18.12

24,600
22,800
21 , 400
19,800

April 4
17.95
17.83
17,74
17.68

18,400
17 , 400
16,700
16,300

April 5
17.62
17.58
17.51
17.44

15,800
15,500
15,000
14,500

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 cfs; 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 ft, 
1,920 cfs; 9:30 p.m., 7.33 ft, 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

1
2
3
4
5
6
7
8
9

10

March

25,900
25,000
24,300
23,600
24,400
25,300
25,900
25,600
24,400
25,300

April

110,000
102,000
108,000
152,000
159,000
178,000
203,000
222,000
237,000
255,000

May

77,200
73,100
71,000
66,800
62,000
59,500
58,300
57,100
56,800
58,600

Day

11
12
13
14
15
16
17
18
19
20

March

26,500
26,800
29,000
24,400
23,600
24,700
26,800
30,600
34,800
36,700

April

265,000
326,000
402,000
438,000
428,000
369,000
282,000
186,000
139,000
121,000

May

66,000
71,600
67,300
62,100
60,500
63,400
68,600
67,900
62,100
58,000

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

35,900
33,000
29,900
27,700
28,600
30,300
31,300
33,600
43,300
78,100

111,000

2,016
0.12

April

112,000
104,000

98,400
91,600
87,000
84,700
86,500
90,000
88,700
83,100

186,900
11,120

0.66

May

54,700
53,000
51,500
49,400
47,100
45,400
53,000
52,500
51,800
51,300
49,200

3,663
0.22

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

March 30
8.79
7.65
7.05
7.70

88,300
75,800
69,700
77.400

March 31
9.85

10.88
11.24
10.65

104,000
119,000
125,000
116,000

April 1
10.06
10.12
10.28
10.10

109,000
109,000
111,000
109,000

April 2
9.91
9.68
9.36
9.1 Or

106,000
102,000
98,000
94,600

April 3
9.24

10.00
10.92
11.94

96,200
106,000
118,000
133,000

April 4
13.02
13.52
13.50
13.67

149,000
157,000
156,000
159,000

April 5
13.70
13.72
13.72
13.70

159,000
159,000
159,000
158,000

April 6
14.17
14.92

166,000
178,000

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage
height
15.53
15.96

Discharge

189,000
198,000

April 7
16.10
16.18
16.34
16.62

200,000
202,000
205,000
211,000

April 8
17.00
17.24
17.42
17.62

218,000
223,000
226,000
229.000

April 9
17.79
18.08
18.30
18.54

Ap
18.78
19.08
19.13
19.31

231,000
237,000
242,000
248,000

rll 10
253,000
259,000
256,000
257,000

April 11
19.40
19.63
19.80
20.38

257,000
263,000
268,000
288,000

April 12
20.88
21.45
22.15
22.68

304,000
324,000
348,000
368,000

April 13
23.20
23.56
23.90
24.13

388,000
404,000
419,000
430,000

Hour

6
N
2
4
6
8

10
12

2
4
6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

April 14
24.27
24.26
24.27
24.27
24.27
24.23
24.21
24.20

438,000
439,000
439,000
440,000
441,000
439,000
439,000
440,000

April 15
24.19
24.17
24.12
23.94
23.53
23.15

440,000
440,000
439,000
433,000
417,000
404,000

April 16
22.70
22.16
21.48
20.73

388,000
370,000
349,000
328,000

April 17
19.82
18.72
17.41
15.96

305,000
286,000
260,000
229,000

April 18
14.55
13.62
13.08
12.68

Ap
12.32
11.96
11.68
11.38

201,000
182,000
170,000
158,000

rll 19
146,000
136,000
131,000
126,000

April 20
11.10 123,000

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
10.80
10.55
10.33

Discharge

120,000
119,000
118,000

April 21
10.06
9.80
9.61
9.44

115,000
112,000
109,000
107,000

April 22
9.30
9.20
9.10
9.00

105,000
104,000
102,000
101,000

April 23
9.00
8.76
8.64
8.52

101,000
98,000
96,600
94,900

April 24
8.38
8.30
8.16
8.02

93,000
91,900
90,100
88,300

April 25
8.06
7.95
7.86
7.77

88,700
87,300
86,000
84,700

April 26
7.76
7.72
7.66
7.60

84,300
83,90C
83,40C
83,20C

April 27
7.67
7.72
7.76
7.82

84,500
85,800
87,100
88,700
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Perry Creek Basin 

Perry Creek at 38th Street, Sioux City, Iowa

Location. Lat 42°32'. long 96°25', inSW^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, 8.33ft,
from floodmarks) .

1945 to February 1952; Discharge, 7, 780 cfs Sept. 10, 1949 (gage height, 21.80ft). 
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

1
2
3
4
5
6
7
8
9

10

March

19
19
18
18
19
21
27
38

223
679

April

57
54
40
37
37
37
35
37
33
31

May

19
19
18
18
17
17
17
30
26
23

Day

11
12
13
14
15
16
17
18
19
20

March

471
422
318

41
32
51
50
90
65
51

April

30
30
30
31
28
27
26
25
24
24

May

21
19
18
17
16
15
15
14
14
13

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

40
30
20
17
15
14
14
57

454
502

70

126
7,750
2.42

April

31
29
26
24
21
22
21
22
21
20

30.3
1,800
0.56

May

25
27
25
22
20
16
16
15
14
14
13

18.5
1,140
0.36

Floyd River Basin 

Floyd River at James, Iowa

Location. Lat 42°34'40", long 96°18'40", inNWjNW^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 >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

562
528
454
274
286
313
288
278
283
386

April

4,970
2,330
1,520
1,220
1,040

897
816
789
798
798

May

322
312
302
292
270
236
268
308
312
364

Day

11
12
13
14
15
16
17
18
19
20

March

998
1,560
3,020
1,690
1,120
1,290
1,470
1,800
3,120
4,760

April

729
740
761
784
752
679
631
606
602
598

May

362
318
289
266
261
277
277
266
267
268

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

3,050
1,120

352
310
375
356
402
540

1,080
4,320

11,900

1,558

1.96

April

596
650
750
646
522
472
445
395
358
346

908

1.10

May

258
324
288
306
292
254
241
235
226
214
206

280
17,220

0.35



240 FLOODS OF 1952 IN MISSOURI RIVER BASIN

Omaha Creek Basin 

Omaha Creek at Homer, Nebr.

Location.-Lat 42°19'40", long 96°28'50", inW|sec. 12, T. 27 N., R. 8E., 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 
May5, 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
1
2
3
4
5
6
7
8
9

10

March
38
40
32
30
35
40
50
55
60
70

April
36
30
23
18
14
13
20
46
87
80

May
59
52
49
45
44
42
88
91
83
69

Day

11
12
13
14
15
16
17
18
19
20

March
75

725
837

41
30
24
28
78
66
31

April
80
80
80
80
80
80
80
80
85
86

May
59
48
42
41
39
54
49
45
40
43

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
23
14
18
23
28
36
48
59
76

243
79

97.8
6,010
0.66

April
98
81
77
72
67
64
62
61
61
60

62.7
3,730
0.41

May
44

1,150
1,590

92
88
85
82
79
76
72
69

145
8,940
0.99

Little Sioux River Basin 

Little Sioux River near Turin, Iowa

Location. Lat 41°58', long 95°58', on line between sees. 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, 3j miles downstream from Maple River, 3-3/4 
miles south of Turin, 65 miles northeast of Blencoe, and 165 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,
May 11-16, 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, 26.0ft, 
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
1
2
3
4
5
6
7
8
9

10

March

2
2
2
2
2
2
2
2
2
2

April

1,410
934
648
898
898
898
826
666
498
376

May

9
8
7
6
6
5
4
4
4
3.6

Day
11
12
13
14
15
16
17
18
19
20

March
4

367
1,080

524
15
15
47

179
269

76

April

260
217
238
260
284
322
335
272
197
127

May

4
3
3
3
3
3
3
3
3
3

Day
21
22
23
24
25
26
27
28
29
30
31

March

66
16
13
13
13
13
13
20
90

1,370
1,560

April

66
49
31
26
22
19
15
15
12
10

May

3
12
40
27
22
17
12

9
6
5
3

Monthly mean discharge, in cubic feet per second. ................. 187 361 7 .86 
Runoff, in acre-feet ............................................ 11,470 21,480 483
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Monona-Harrison ditch near Turin, Iowa

Location. Lat 41°58'. long 95°59', on line between sees. 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, l| 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, 24.25ft); 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 l£ miles above station.

Mean discharge, in cubic feet per aecond, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

2,200
1,900
1,700
1,600
2,050
2,400
2,700
2,400
2,150
2,000

April

12,700
10,100
8,590
9,310

10,500
11,500
10,200
9,200
8,400
7,750

May

2,450
2,400
2,300
2,250
2,170
2,200
2,100
2,040
2,130
2,000

Day

11
12
13
14
15
16
17
18
19
20

March

1,800
5,580

10,500
8,230
4,160
3,920
3,840
5,650
8,830
8,710

April

7,000
6,500
6,000
5,500
5,100
4,500
4,100
3,800
3,750
3,600

May

2,070
2,000
1,920
1,900
1,900
2,000
1,850
1,700
1,620
1,550

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

8,710
7,530
3,840
3,200
3,000
3,300
3,750
4,080
5,200

11,600
13,400

4,836
297,400

April

3,450
3,300
3,200
3,050
2,950
2,800
2,700
2,650
2,550
2,500

5,908
351,600

May

1,700
2,520
3,600
3,250
2,520
2,350
2,460
2,250
2,000
1,950
1,850

2,161
132,900

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. HE., 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

1
2
3
4
5
6
7
8
9

10

March

2.7
2.7
2.7
2.6
2.8
3.3
2.6
2.1
2.3

11

April

13
12
10
9.5
9.0
8.8
8.8
9.0

26
12

May

11
9.7
9.5
9.2
9.0
8.2

12
9.9

12
9.9

Day

11
12
13
14
15
16
17
18
19
20

March

14
45
72
17
16
17
15
32
14
11

April

12
24
20
16
13
13
15
12
11
11

May

9.5
8.8
8.2
8.0
7.7

15
9.2
8.2
8.0
8.2

Day

21
?.?.
23
24
25
26
27
28
29
3(1
31

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

March

9.9
3.6
4.2
7.7

14
13
22
21
52
42
17

15.9
980

0.88

April

13
15
13
11
11
11
10
9.9
9.7

10

12.6
751

0.67

May

8.4
19
22
11
9.2
8.6

12
11
9.0
7.7
7.1

10.2
627

0.56
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Soldier River Basin 

Soldier River at Pisgah, Iowa

Location. Lat 41°50', long 95°56', in NWj sec. 14, T. 81 N., R. 44 W., near center of span on 
upstream handrail of highway bridge at west edge of Pisgah, 2j 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, 5,210cfslO p.m. Mar. 12 (gage height, 13.45ft). 
1940 to February 1952: Discharge, 22, 500 cfs June 12, 1950 (gage height, 28. 17 ft) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

64
70
75
80
85
90
95

100
110
120

April

326
276
219
200
180
173
186
176
366
£15

May
215
197
197
186
160
148
255
346
234
197

Day

11
12
13
14
15
16
17
18
19
20

March
160

1,210
1,280

148
118
173
115

1,370
940
502

April

346
308
289
267
246
208
242
246
238
227

May
180
166
160
160
160
272
223
163
160
157

Day
21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March
197
436
263
425
193
230
200
289

1,290
850
623
384

1.06

April

263
336
381
255
242
223
215
208
197
200

248

0.66

May
386
641

1,150
392
259
251
454
223
215
211
211

269
16,520

0.74

New York Creek Basin

New York Creek at Herman, Nebr.

Location. Lat 41°39'40", long 96°12'10", in NW^ sec. 32, T. 20 N., R. HE., on left bank about 
350 ft downstream from bridge on U. S. Highway 73 and half a mile southeast of Herman. Datuir 
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

1
2
3
4
5
b
7
8
9

10

March

2.5
2.0
1.5
1.0
1.9
3.6
3.1
2.8
3.1
5.3

April

12
8.9
7.9
7.0
6.4
5.9
5.3
4.7

38
17

May

6.4
5.6
5.3
5.3
6.2
7.6

11
10
14
9.9

Day

11
12
13
14
15
16
17
18
19
20

March

6.0
64
48
10
9.0

11
9.0

22
13
8.6

April

15
27
21
16
14
14
16
16
14
14

May

9.2
8.3
7.9
8.3
7.6

18
9.5
8.3
8.3
8.3

Day
21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. ...... ..........

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

March

5.0
2.0
5.0

17
16
15
17
23
48
46
20
14.2

876
0.55

April

16
16
12
9.2
8.6
7.6
7.0
6.2
5.0
5.3

12.4
740

0.46

May

8.3
16
14
12
10
9.0

25
8.9
7.6
7.0
6.5

9.65
594

0.37
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Boyer River Basin 

Boyer River at Logan, Iowa

Location. Lat 41°38'40". long 95°47'00", inNW^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, 10j miles upstream 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-control method used throughout.

Maxima. March-May 1952; Discharge, 5, 500 cfs 8p.m. Mar. 18 (gage height, 10.90ft).
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

1
2
3
4
5
6
7
8
9

10

March

337
373
358
349
352
370
390
410
430
460

April
1,040

830
730
690
633
557
557
538
519
730

May
483
450
557
434
395
404
450
500
710
633

Day
11
12
13
14
15
16
17
18
19
20

March

490
578

1,920
835
525
490
560

1,990
2,050
1,510

April

810
810
790
790
810
730
671
652
614
576

May

483
450
392
419
652
538
500
419
395
384

Day
21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

483
342
390
684
519
334
500
690

1,740
3,200
1,810

822

1.17

April

576
633
810
710
614
576
538
519
500
483

668
39 740

0.92

May

378
706

1,090
750
633
500
614
614
595
557
434

0.76
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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 leftside 
of concrete flood-wall, beneath Ak-Sar-Ben Bridge in Omaha. Datum of gage is 958. 24 ft above 
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. Shifting- 

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.
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

1
2
3
4
5
6
7
8
9

10

March

30,800
30,000
29,600
27,700
26,500
25,800
26,200
26,500
25,400
23,800

April

114,000
118,000
112,000
110,000
128,000
140,000
153,000
163,000
171,000
179,000

May

85,300
78,200
73,000
69,900
67,400
64,200
62,400
63,300
62,600
62,400

Day

11
12
13
14
15
16
17
18
19
20

March

23,400
24,600
38,500
36,700
29,600
26,600
27,100
33,000
43 , 400
49,100

April

196,000
223,000
258,000
287,000
311,000
332,000
370,000
384,000
339,000
274,000

May

63,000
67,700
70,700
67,200
63,600
63,000
63,600
64,400
62,200
57,300

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

49,200
48,000
40,100
34,900
32,000
31,300
32,400
33,500
37,000
60,900
96,000

35,470
2,181
0.13

April

214,000
172,000
150,000
138,000
120,000
108,000
101,000
100,000
102,000
96,200

188,800
11,230

0.65

May

53,700
53,000
57,200
58,300
51,200
49,000
48,100
52,900
53,800
52,700
50,200

61,660
3,791
0.22

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

heSht Discharge

March 30
7.79 47,800
8.92 56,900

10.90 74,600
12.16 87,100

March 31
12.85 94,800
12.83 94,700
13.20 97,900
14.14 106,000

April 1
14.94 111,000
15.50 116,000
15.77 118,000
15.82 118,000

April 2
15.92 118,000
15.95 118,000
15.95 118,000
15.85 117,000

April 3
15.66 115,000
15.40 113,000
15.06 109,000
14.92 108,000

April 4
14.73 107,000
14.72 107,000
15.10 112,000
15.64 119,000

April 5
16.14 126,000
16.32 128,000
16.65 132,000
16.90 136,000

April 6
17.10 138,000
17.30 140,000
17.55 143."\DOO

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

hSt D^charge

17.84 146,000
April 7

18.24 151,000
18.45 153,000
18.75 156,000
19.03 159,000

April 8
19.26 161,000
19.52 163,000
19.74 165,000
20.18 170,000

April 9
20.42 173,000
20.35 171,000
20.30 170,000
20.43 173,000

April 10
20.59 176,000
20.70 179,000
20.80 181,000
21.10 186,000

April 11
21.42 191,000
21.72 196,000
22.12 202,000
22.50 207,000

April 12
22.94 214,000
23.45 223,000
23.90 231,000
24.35 241,000

April 13
24.62 248,000
25.05 259,000
25.25 267,000
25.50 275,000

April 14
25.68 280,000

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

10
12

2
4
6
N
6

12

6
N
6

12

6
N
6

12

6

St Discharge

26.05 288,000
26.32 293,000
26.60 298,000

April 15
26.95 305,000
27.23 311,000
27.55 317,000
27.80 322,000

April 16
28.14 329,000
28.34 332,000
28.63 336,000
28.97 343,000

April 17
29.34 353,000
29.58 368,000
29.85 387,000
30.04 394,000
30.09 395,000

April 18
30.16 396,000
30.20 395,000
30.14 392,000
30.14 386,000
30.03 377,000
29.75 364,000

April 19
29.54 353,000
29.16 340,000
28.64 326,000
28.00 310,000

April 20
27.27 292,000
26.50 274,000
25.69 256,000
24.96 240,000

April 21
24.25 226,000

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

heflht Discharge

23.60 214,000
23.03 202,000
22.50 191,000

April 22
22.03 180,000
21.65 170,000
'21.30 162,000
20.98 157,000

April 23
20.68 153,000
20.40 150,000
20.15 148,000
19.80 144,000

April 24
19.51 141,000
19.28 138,000
19.00 134,000
18.73 130,000

April 25
18.50 126,000
18.20 120,000
17.95 115,000
17.75 112,000

April 26
17.56 110,000
17.35 107,000
17.18 106,000
16.93 104,000

April 27
16.68 102,000
16.45 100,000
16.24 99,000
16.10 98,800

April 28
15.98 99,000
15.91 100,000
15.81 101,000
15.78 103,000
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Platte River Basin 

Platte River near Ashland, Nebr.

Location. Lat 41°03'30", long 96°19'30", on line between sees. 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 over-bank 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 discb&rce in ci
Day

1
2
3
4
b
6
7
8
9

10

March

11,500
12,000
11,200
8,830
5,860
4,020
4,150
5,780
7,760

13,900

April

21,800
20,600
18,600
16,700
13,400
11,000
11,000
10,100
11,400
10,900

May

8,490
8,260
7,980
8,120
7,360
7,110
6,530
6,940
7,580
7,410

Day

11
12
13
14
15
16
17
18
19
20

March
20,200
19,800
28,400
29,300
21,800
16,600
15,700
16,900
17,400
17,300

ibic feet per second, 1952
April

11,200
11,600
12,300
11,700
10,900
10,600
9,990
9,420
9,070
9,680

May

7,540
7,320
6,170
5,930
5,660
5,780
6,250
7,190
7,760
7,940

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

16,600
16,000
12,700
10,900
9,890

12,100
16,200
19,900
20,000
23,500
25,300
15,210

935,200
0.21

April
10,800
12,800
16,000
15,500
15,200
13,700
12,200
11,200
10,100
9,370

12,630
751,400

0.17

May

7,540
7,360

13,900
17,100
14,200
12,600
12,100
11,900
12,700
12,800
12,300

8,962
551,000

0.12

Waubonsie Creek Basin 

Waubonsie Creek near Bartlett, Iowa

Location. Lat 40°53', long 95°45', in NE^ 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, 12.71ft 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 i

Day

1
2
3
4
5
6
7
8
9

10

March

7.7
8.3

13
19
12
18
13
18
28
54

April

17
15
14
13
13
13
13
12
27
18

May

12
13
13
11
10
9.8

11
9.8

10
9.5

Day

11
12
13
14
15
16
17
18
19
20

March

21
37
17
11
9.5
9.2

11
38
15
12

April

15
18
27
32
27
27
26
25
24
22

>er second. 1952

May

9.0
8.3
8.3
7.9
7.9

25
10
8.5
8.3
8.3

Day
21
22
23
24
25
26
27
28
29
30
31

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

March.

12
12
37
25
19
16
16
17
19
20
20

18.9
1,160
0.72

April

30
42
16
14
13
13
12
12
11
11

19.1
1,130
0.71

May

9.8
69
19
12
10
9.8

17
8.3
7.4
7.2
7.0

12.5
768

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 NW^ sec. 36, T. ION., R. 13 E., at bridge on U. S.
Highways 73 and 75, l£ 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 9, 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

1
2
3
4
5
6
7
8
9

10

March

45
54
49
40
42
43
44
45
49
80

April

137
106
109
121
113
98
98

129
273
267

May

154
146
146
137
129
113
121
117
113
121

Day

11
12
13
14
15
16
17
18
19
20

March

111
209
345
162
122
106
122
217
295
174

April

206
246
345
250
207
177
159
228
217
168

May

121
109
106
106
98

227
207
137
113
106

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

146
146
106
98

133
146
202
279
297
285
198

142

0.69

April

207
772
322
240
210
195
182
168
164
150

209

0.98

May

125
413
515
159
125
109
125
125
106
98
98

149

0.72
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Missouri River Main Stem 

Missouri River at Nebraska City, Nebr.

Location. Lat 40O40'35". long 95°50'10", inSWisec. 10, T. 8N., 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. OOP sq mi. approximately.
Gage-height record. Water-stage recorder graph.
Discharge record. Stage-discharge relation defined by cur rent-meter measurements. Shifting- 

control 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, 25.8ft 
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 >er second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

39,400
37,800
39,400
37,900
34,600
29,000
28,800
30,600
31,900
32,900

April

128,000
135,000
133,000
122,000
130,000
141,000
150,000
158,000
168,000
177,000

May

100,000
95,200
89,800
85,200
81,300
77,300
74,100
73,100
72,500
71,500

Day

11
12
13
14
15
16
17
18
19
20

March

36,900
39,600
58,200
72,100
56,800
44,500
42,800
46,300
63,300
65,500

April

190,000
211,000
211,000
229,000
263,000
297,000
334,000
336,000
390,000
345,000

May

71,200
75,100
80,800
78,400
72,300
70,600
74,400
75,700
75,400
71,400

Day

21
22
23
24
25
26
27
28
29
30
31

March

65,900
65,500
55,900
44,300
39,200
38,100
42,600
52,600
55,100
71,400

119,000

3,011
0.14

April

290,000
242,000
206,000
185,000
168,000
154,000
140,000
127,000
118,000
110,000

0.54

May

66,600
67,100
73,300
92,500
77,300
67,800
63,100
67,000
71,600
73,300
73.100

0.21

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

Hour

6
N
6

12

6
N
6

12

6 
N 
6 

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height Discharge

March 30
10.29 60,200
10.91 67,100
11.93 78,500
13.74 102,000

March 31
15.07 120,000
15.48 126,000
14.99 119,000
15.06 120,000

April 1 
15.57 127,000 
15.76 130,000 
15.80 130,000 
15.90 132,000

April 2
16.00 133,000
16.23 136,000
16.24 136,000
16.22 135,000

April 3
16.24 135,000
16.17 134,000
15.96 131,000
15.76 128,000

April 4
15.47 123,000
15.36 122,000
15.27 120,000
15.37 121,000

April 5
15.87 128,000
16.14 131,000
16.37 134,000
16.53 136,000

April 6
16.64 138,000
16.87 141,000
17.13 144,000

Hour

12

6
N
6

12

6
N
6

12

6 
N 
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

heteht Discharge

17.14 144,000
April 7

17.35 147,000
17.61 151,000
17.75 152,000
17.88 154,000

April 8
18.01 156,000
18:09 157,000
18.42 162,000
18.44' 163,000 

April 9 
18.56 165,000 
18.76 167,000 
19.11 172,000
19.39 175,000

April 10
19.56 175,000
19.79 177,000
19.92 179,000
19.98 180,000

April 11
20.12 184,000
20.30 189,000
20.45 195,000
20.63 205,000

April 12
20.73 209,000
20.90 214,000
20.97 213,000
21.07 210,000

April 13
21.19 209,000
21.38 211,000
21.44 212,000
21.44 214,000

April 14
21.69 222,000

Hour

N
6

12

6
N
6

12

6
N 
6 

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage . 
heiiht Discharge

22.01 231,000
22.18 236,000
22.28 239,000

April 15
22.68 247,000
23.58 265,000
24.21 277,000
24.69 285,000

April 16
25.07 291,000
25.50 297,000. 
26.00 303,000 
26.33 308,000 

April 17 
26.63 315,000
26.92 335,000
27.15 352,000
27.48 358,000

April 18
27.66 352,000
26.95 332,000
25.63 312,000
24.93 337,000

April 19
24.58 405,000
24.33 407,000
24.16 391,000
23.99 373,000

April 20
23.99 359,000
23.95 346,000
23.77 330,000
23.61 317,000

April 21
23.43 304,000
23.15 290,000
22.79 277,000
22.54 264,000

Hour

6
N
6

12

6
N
6

12

6 
N 
6 

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage   , 
height Discharge

April 22
22.31 253,000
22.04 243,000
21.84 231,000
21.63 221,000

April 23
21.41 212,000
21.18 205,000
21.00 199,000
20.79 193,000

April 24 
20.66 189,000 
20.53 185,000 
20.34 181,000 
20.12 177,000 

April 25
19.94 172,000
19.75 168,000
19.54 164,000
19.42 161,000

April 26
19.27 158,000
19.12 154,000
18.94 150,000
18.82 148,000

April 27
18.68 144,000
18.54 140,000
18.39 136,000
18.23 132,000

April 28
18.11 130,000
18.00 127,000
17.91 124,000
17.81 122,000

April 29
17.71 120,000
17.63 118,000
17.55 116,000
17.43 114.000

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 SW^SEi sec. 11, T. 67 N., R. 42 W., on left bank 1,000 ft 
downstream from Chicago, Burlington & Quincy Railroad bridge, lj 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, 26.03ft, 

from floodmark) .

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March

725
710
725
540
600
640
690
750
800

1,500

April

5,500
3,370
3, 560
3, 270
2,050
1,940
1,900
1,900
1,800
1,800

May

1,880
1,940
1,780
1,660
1,560
1,450
1,400
1,350
1,400
1,560

Day

11
12
13
14
15
16
17
18
19
20

March

6,580
3,740
7,170
4,460
2,560
2,000
1,720
1,940
3,090
3,440

April

1,800
1,900
2,100
2,300
2,600
2,500
2,400
2,350
2,100
2,100

May

2,000
1,400
1,300
1,260
1,220
1,400
2,320
2,380
1,660
1,450

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

2,680
2,050
1,350
1,140
1,400
1,830
2,000
2,100
2,320
3,900
6,080

2,298
141,300

0.95

April

2,000
2,000
2,600
2,800
2,800
2,600
2,200
2,100
1,900
1,800

2,335
138,900

0.93

May

1,400
1,940
4,540
3,580
2,220
1,780
1,720
1,660
1,610
1,350
1,260

1,788
109,900

0.74

Little Nemaha River Basin 

Little Nemaha River at Auburn, Nebr.

Location. Lat 40°23'30", long 95°48'40", in NWi sec. 23, T. 5 N., 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, 12.10ft).

1949 to February 1952: Discharge, 164, 000 cfs May 9, 1950 (gage height, 27.65ft, 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

1
2
3
4
5
6
7
8
9

10

March

152
174

87
115
122
132
155
210
310
392

April

462
384
370
381
328
364
317
302

1,110
1,440

May

417
395
367
346
322
283
295
305
290
286

Day

11
12
13
14
15
16
17
18
19
20

March

606
1,110
2,310
1,060

662
574
712

2,040
1,820

854

April

935
878

2,310
1,110

694
665
769
854
927
651

May

262
252
241
234
232
381
750
392
295
278

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

603
477
234
471
603
850

1,360
1,550
1,270
1,060

669
734

45,110
1.27

April

1,370
3,070
1,190

788
637
571
526
483
453
417

825
49,100

1.39

May

293
1,300
1,330

412
288
252
239
241
230
208
201

375
23,040

0.65
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Tarkio River Basin

Tarkio River at Fairfax, Mo.

Location.  Lat 40°20'20", long 95°24'20", in SW^W^ 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

1
2
3
4
5
6
7
8
9

10

March

110
110
115
124
116
112
115
178
189
682

April

368
352
336
368
368
336
320
288
384
502

May

400
384
336
320
320
304
272
288
257
257

Day

11
12
13
14
15
16
17
18
19
20

March

1,820
2,120
1,890!

874
583
541
466
628

1,040
628

April

384
432
789
925
502
432
400
502
466
400

May

272
257
257
242
272
400
675
400
288
257

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

502
502
352
466
628
541
502
502
466
432
400
572

1.30

April

645
1,960
1,670

874
675
583
502
432
432
400

568

1.25

May

401
2,710
2,210

724
432
384
352
336
352
336
320
434

29,780
1.10



250 FLOODS OF 1952 IN MISSOURI RIVER BASIN

Missouri River Main Stem 

Missouri River at Rulo, Nebr.

Location. Lat 40°03'15", long 95°25'15", inNWsNW^sec. 17, T. IN., R. 18 E., at bridge on 
U. S. Highway 159 at Rulo, 3.2 miles upstream 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

1
2
3
4
5
6
7
8
R

10

March
44,400
44,400
43,800
42,400
39,600
36,400
32,500
32,200
33,400
3'6,400

April
132,000
133,000
132,000
131,000
130,000
140,000
144,000
150,000
158,000
170,000

May
123,000
114,000
106,000
96,200
90,200
84,700
81,700
81,200
80,700
79,700

Day

11
12
13
14
15
Ifi
17
18
19
20

March
43,800
49,800
58,500
79,700
69,600
56,100
48,600
50,900
63,800
68,300

April
178,000
191,000
203,000
210,000
226,000
257,000
330,000
335,000
347,000
334,000

May
77,700
77,700
80,200
82,200
78,700
76,300
80,200
81,700
81,200
78,200

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
66,000
65,200
61,300
50,100
44,400
42,000
43,000
49,000
54,600
61,700

113,000
52,420

3,223
0.14

April
347,000
330,000
271,000
228,000
201,000
180,000
160,000
147,000
138,000
130,000

205 , 400
12,224

0.55

May

73,000
73,900
90,700
91,800
88,700
76,300
71,000
70,100
75 , 800
77,700
76,800

83,780
5,152
0.23

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

April 11
21.16
21.31
21.42
21.57

176,000
179,000
181,000
184,000

April 12
21.67
21.82
21.96
22.05

187,000
191,000
194,000
197,000

April 13
22.21
22.26
22.32
22.41

202,000
203,000
205,000
208,000

April 14
22.33
22.43
22.53
22.63

206,000
209,000
213,000
217,000

April 15
22.71 220,000

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
22.84
22.97
23.10

Discharge

226,000
231,000
236,000

April 16
23.27
23.53
23.76
24.00

244,000
256,000
268,000
286,000

April 17
24.21
24.38
24.47
24.40

318,000
338,000
348,000
346,000

April 18
24.12
24.01
24.19
24.44

329,000
325,000
336,000
352,000

April 19
24.48
24.34

355,000
346,000

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height
24.38
24.54

Discharge

343,000
339,000

April 20
24.59
24.66
24.86
25.15

335,000
333,000
331,000
335,000

April 21
25.34
25.40
25.44
25.55

341,000
347,000
353,000
356,000

April 22
25.53
25.35
25.14
25.00

350,000
330,000
312,000
298,000

April 23
24.78
24.57
24.33

283,000
270,000
257,000

Hour

12

6
N
6

12

6
N
6

12

6
tf
6

12

6
N
6

12

Gage 
height
24.14

Discharge

247,000
April 24

23.92
23.75
23.58
23.38

236,000
228,000
220,000
212,000

April 25
23.20
23.10
22.91
22.75

205,000
202,000
196,000
190,000

April 26
22.62
22.47
22.20
22.10

Apr
21.96
21.80
21.66
21.50

186,000
181,000
173,000
169,000

11 27
165,000
160,000
156,000
153,000

Supplemental record.  Apr. 22, 2-3 a.m., 25.60 ft, 358,000 cfs.
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Netnaha River Basin 

Nemaha River at Falls City, Nebr.

Location. Lat 40O02'00" J long 95°35'30", on line between sees. 22 and 23, T. IN., 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.
Maxima. March-May 1952; Discharge, 16, 400 cfs 8p.m. May 22 (gage height, 19.4ft, from 

graph based on gage readings) .
1944 to February 1952: Discharge, 34, 200 cfs June 2, 1949 (gage height, 28.8ft, from 

floodmark).

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

298
313
283
295
228
256
256
283
386

2,810

April

738
726
562
754
818
635
610
604
762

2,360

May

810
802
766
666
638
590
565
544
516
523

Day

11
12
13
14
15
16
17
18
19
20

March

4,710
4,400
5,980
3,830
1,790
1,260
1,450
5,250
5,800
2,990

April

1,840
2,660
4,680
3,410
1,980
1,070
1,050
2,410
2,680
1,880

May

526
526
418
439
456
548

1,080
916
642
540

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1,930
1,410
1,180
1,060
1,520
1,810
2,120
1,650

970
826
848

1,877

1.62

April

2,700
7,120
5,690
2,780
1,740
1,400
1,220
1,000
1,000

902

1,926

1.60

May

1,040
11,900
9,300
4,680
1,220

884
738
638
590
534
502

1,437

1.24

Nodaway River Basin 

Nodaway River near Burlington Junction, Mo.

Location. Lat 40°26'40", long. 95°05'20", inNW^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 4a.m. Mar. 11; gage height, 10.10ft 

11:30 p.m. May 22.
1922 to February 1952: Discharge, 32, 000 cfs June 14, 1947; gage height observed, 19.69ft 

Mar. 5, 1949 (ice jam) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

310
294
321
250
218
255
292
284
424

4,340

April

1,020
922
724
688
580
521
530
521
778

1,120

May

825
740
658
618
530
475
436
432
422
521

Day

11
12
13
14
15
16
17
18
19
20

March

8,450
6,340
6,700
3,650
2,540
1,680
1,400
1,760
3,750
2,990

April

1,080
1,120
1,760
1,760
1,290

988
890
988

1,120
1,020

May

724
545
420
383
369
479

1,220
1,150

676
497

Day

21
22
23
24
25
26
27
2b
29
30
31

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

Mareh

2,180
1,760
1,400
1,180
1,480
1,560
1,480
1,320
1,290
1,180
1,080

-\ p-r ^nn

1.86

April

1,740
4,310
4,750
3,080
2,270
1,680
1,400
1,180
1,020

890

1.25

May

448
2,650
5,280
2,990
2,270
1,260

780
646
565
479
436

59,350
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 Railroad 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, 19.9ft). 
1881 to 1927: Discharge known, about 370,000 cfs Apr. 29, 1881 (gage height, 27.2 ft), 

computed by Corps of Engineers.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

46,200
47,000
47,000
46,200
42,900
39,900
36,500
36,500
37,800
44,100

April

126,000
131,000
132,000
130,000
125,000
132,000
136,000
139,000
143,000
150,000

May

150,000
139,000
126,000
114,000
103,000
95,300
93,300
92,600
90,700
86,900

Day

11
1?.
13
14
15
16
17
18
19
20

March

56,600
64,100
72,200
92,000
85,000
66,700
55,200
54,200
70,000
77,900

April

155,000
163,000
170,000
176,000
186,000
206,000
235,000
294,000
297,000
300,000

May

83,800
81,400
82,000
85,000
83,800
79,600
80,800
83,200
81,400
79,000

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

74,400
73,300
71,000
59,000
50,200
45,700
44,100
47,000
53,300
54,700
83,800

57,240
3,520
0.16

April

325,000
380,000
378,000
292,000
251,000
222,000
201,000
184,000
171,000
160,000

203,000
12,080

0.53

May

75,000
81,400
99,300
93,300
92,000
82,000
74,400
71,000
73,800
77,300
77,300

90,570
5,569
0.25

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

April 13
19.16
19.36
19.57
19.62

166,000
170,000
173,000
173,000

April 14
19.71
19.82
20.00
20.10

174,000
176,000
179,000
180,000

April 15
20.20
20.30
20.46
20.60

182,000
185,000
190,000
196,000

April 16
20.76
20.82
21.10
21.40

203,000
206,000
211,000
216,000

April 17
21.80 222,000

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
heigh^
22.37
22.92
23.65

Discharge

232,000
245,000
267,000

April 18
24.13
24.33
24.44
24.51

289,000
299,000
304,000
305,000

April 19
24.56
24.65
24.78
24.86

303,000
294,000
292,000
294,000

April 20
24.92
24.99
25.05
25.17

297,000
300,000
303,000
308,000

April 21
25.30
25.53

313,000
323,000

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height
25.78
26.03

Discharge

336,000
350,000

April 22
26.37
26.63
26.77
26.82

369,000
385,000
394,000
397,000

April 23
26.76
26.55
26.48
26.27

394,000
380,000
368,000
334,000

April 24
25.82
25.49
25.11
24.77

303,000
289,000
276,000
267,000

April 25
24.40
24.05
23.70

259,000
251,000
243,000

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
2-3.35

Discharge

236,000
April 26

22.96
22.57
22.32
22.03

228,000
221,000
216,000
211,000

April 27
21.74
21.50
21.24
21.02

205,000
201,000
196,000
192,000

April 28
20.78
20.56
20.34
20.16

Apr
19.95
19.77
19.65
19.40

188,000
184,000
181,000
178,000

11 29
174,000
171,000
169,000
165,000
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Platte River Basin 

Platte River (Iowa-Missouri) near Agency, Mo.

Location. Lat 39°41'20", long 94°42'15", inNE^JWjsec. 10, T. 56 N., R. 34 W., at bridge on 
U. S. Highway 169, l\ 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, 18.9ft).

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

1
2
3
4
5
6
7
8
9

10

March

290
318
381
332
364
364
416
533

2,120
7,600

April

707
682
596
956

1,250
816
682
596
533
638

May

638
554
492
453
434
416
348
554
908
770

Day

11
12
13
14
15
16
17
18
19
20

March

10,800
11,600
11,100
10,600
7,070
3,020
2,110
2,000
3,450
5,240

April

862
1,000
1,450
2,290
1,940
1,400
1,050

816
816
956

May

434
434
364
290
264
290

1,890
3,020
1,670

862

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

3,230
2,480
2,170
1,840
1,450
1,450
1,400
1,200
1,000

908
862

3,152

2.06

April

1,000
2,120
6,980
7,270
3,380
1,840
1,400
1,100

862
770

0.99

May

638
1,150
4,380
8,320
6,710
2,200
1,100

862
638
512
434

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. US., 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 daily 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, 14.04ft).

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 >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

4,620
4,700
4,870
5,300
5,280
5,090
5,320
5,530
8,140

23,100

April

14,100
13,100
12,800
16,500
16,500
13,400
11,300
10,100
9,180

11,000

May

15,700
14,200
13,300
12,900
12,400
11,500
11,000
10,800
11,700
14,200

Day

11
12
13
14
15
16
17
18
19
20

March

39,900
28,000
22,900
18,100
16,000
16,200
13,200
11,500
14,300
17,400

April

15,500
12,200
19,200
28,600
34,600
30,300
24,200
20,100
18,200
19,600

May

11,600
10,600
9,870
9,300
8,880
8,320
8,200
9,020
8,550
8,820

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

18,100
22,200
18,200
15,000
12,500
11,500
12,200
12,200
12,000
13,300
14,000

13,890
854.2
0.27

April

24,400
32,200
47,700
54,500
34,600
26,600
23,300
20,900
18,100
17,100

21,660
1,289
0.40

May

8,420
8,320
8,200

10,900
20,500
19,000
16,900
11,900
11,900
10,700

9,020

11,500
707.3
0.22
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Missouri River Main Stem 

Missouri River at Kansas City, Mo.

Location. Lat 39°06'43", long 94°35'16", in sec. 32, T. SON., 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 1952; Discharge, 400, 000 cfs 8-10 a. m. Apr. 24 (gage height, 30.63ft).

1905-6, 1928 to February 1952: Discharge, 573,000 cfs 1 p.m. July 14, 1951; gage height, 
36.2ft 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

1
2
3
4
5
6
7
8
9

10

March
49,000
50,600
51,100
51,500
49,400
46,600
44,400
42,300
43,700
67,000

April
129,000
138,000
138,000
143,000
144,000
140,000
143,000
145,000
151,000
162,000

May
168,000
154,000
143,000
131,000
120,000
112,000
104,000
99,200
96,600
97,800

Day
11
12
13
14
15
16
17
18
19
20

March
101,000
104,000

96,600
102,000
117,000
99,200
77,200
64,000
73,400
96,000

April
172,000
175,000
182,000
198,000
208,000
215,000
217,000
226,000
244,000
266,000

May
91,400
89,000
87,800
90,200
92,000
87,800
86,600
91,400
94,000
90,800

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
102,000
104,000

97,200
87,200
69,000
61,200
58,000
59,400
64,000
68,500
77,800

73,370

0.17

April
295,000
333,000
385,000
390,000
336,000
292,000
254,000
232,000
208,000
188,000

-

215,000
12,790

0.49

May
86,000
82,400

100,000
109,000
115,000
117,000
100,000
88,400
85,400
86,600
87,200

102,700

0.24

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 14
19.36
19.73
19.80
19.89

194,000
200,000
202,000
203,000

April 15
19.98
20.18
20.42
20.53

205,000
208,000
212,000
214,000

April 16
20.62
20.58
20.57
20.52

215,000
215,000
215,000
215,000

April 17
20.50
20.63
20.68
20.80

215,000
217,000
219,000
221,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 18
20.85
20.93
21.10
21.52

223,000
225,000
227,000
234.000

April 19
21.90
22.05
22.27
22.58

241,000
243,000
247,000
253.000

April 20
22.85
23.30
23.78
24.20

257,000
265,000
273,000
281,000

April 21
24.65
24.93
25.32
26.00

289,000
293,000
300,000
313,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 22
26.55
26.55
27.65
28.35

323,000
323,000
345,000
360.000

April 23
29.10
29.60
30.15
30.35

376,000
387,000
398,000
399.000

April 24
30.53
30.53
30.17
29.78

399,000
395,000
381,000
367,000

April 25
29.19
28.56
27.94
27.40

349,000
332,000
321,000
313,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 26
26.65
26.15
25.65
25.15

301,000
292,000
281,000
271,000

April 27
24.62
24.08
23.58
23.05

261,000
252,000
247,000
243,000

April 28
22.70
22.35
21.95
21.60

239,000
233,000
227,000
220,000

April 29
21.24
20.94
20.62
20.40

214,000
208,000
202,000
198,000

Supplemental record.- Apr. 22, 8 a.m., 26.80 ft, 328,000 cfsj 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 SEjNEj 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-dailytape-gage reading and re 
corded range in stage.

Discharge record. Artificial concrete control. 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, 23.00ft). 
1939 to February 1952; Discharge, 31, 100 cfs July 11, 1951 (gage height, 38.30ft). 
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
1
2
3
4
5
6
7
8
9

10

March

36
56
95

120
120
129
134
290

2,080
5,560

April

130
120
200

1,750
440
273
220
194
202
240

May

143
115
105

88
84
73
75
75

126
98

Day
11
12
13
14
15
16
17
18
19
20

March

895
526
333
248
240
205
194
350
329
213

April

210
190
450
334
205
173
149
140
129
120

May

71
64
60
52
49
51

136
116

75
64

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

465
1,160

333
256
220
224
324
202
169
156
143

3.13

April

152
2,140

957
593
316
244
202
169
152
137

21,680
2.16

May

54
47
46

178
116

56
40
40
36
29

144

4,970
0.50

Little Blue River Basin 

Little Blue River near Lake City, Mo.

Location. Lat 39°06'00". long 94°18'00", in SW^SE^ 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, 23.2ft, 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
1
2
3
4
5
6
7
8
9

10

March
47
50

100
160
168
177
130
217
781

2,940

April
104

92
107
965
741
330
222
168
152
290

May
123
100

77
116

64
53
55
72
98

116

Day
11
12
13
14
15
16
17
18
19
20

March
2,780

760
574
340
260
222
213
280
445
300

April
213
219
502
340
222
168
152
140
130
123

May
55
45
43
41
37
37
37
98
45
37

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
222
320
300
250
195
160
186
152
137
123
116

423
25,990

2.65

April
130
952
883
412
222
168
137
116
104

92

287
17,050

1.74

May
34
30
53
34
40
45
28
28
28
24
25

55.4
3,410
0.35
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Fishing River Basin 

East Fork Fishing River at Excelsior Springs, Mo.

Location. Lat 39°20'20", long 94°12'45", inSE^SEisec. 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, 6.05ft).

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 jer second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

5
7
8
8
7
8
8

13
153
397

April

12
11
22

132
33
25
20
18
17
18

May

11
10

9
8
7
8
7

12
12

9

Day

11
12
13
14
15
16
17
18
19
20

March

88
55
35
26
22
20
19
77
49
27

April

15
20
51
29
20
18
16
17
16
15

May

7
6
6
5
5
5

12
7
5
4.1

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

91
156

43
33
27
23
20
18
15
15
14

48.0
2,950
2.77

April

18
89
35
26
20
17
15
14
11
11

26.0
1,550
1.45

May

3.8
4.4
4.4
4.7
5.0
3.8
3.1
4.1
3.3
2.5
2.9

6.36
391

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, 85 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. 11 (gage height, 22.28 ft).

1948 to February 1952: Discharge, 27, 000 cfs July 6, 1951 (gage height, 28.8ft, from 
floodmark) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

38
39
47
50
50
60
71
81

415
2,710

April

81
70
83

944
443
180
134
108
108
114

May

63
58
52
46
42
40
40
43
54

104

Day

11
12
13
14
15
16
17
18
19
20

March

2,520
546
353
220
171
149
131
274
665
278

April

102
108
303
365
200
134
114
105

96
87

May

48
38
34
31
29
29
39
78
44
33

Day

21
22
23
24
25
26
27
28
29
30
31

Runoff, in acre-feet .................... . . ...................
Runoff, in inches ........................... ...................

March

190
978
704
240
190
153
138
114
105

96
90

383
23,540

2.78

April

99
702
532
305
162
124
105

93
81
70

205
12,200

1.44

May

28
28
28
26
30
27
22
23
26
23
92

41.9
2,570
0.30
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Missouri River Main Stem 

Missouri River at Waverly, Mo.

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. Datum of gage is 645.49 ft above mean sea level, datum of 1929.

Drainage area.  491, 200 sq mi.
Gage-height record. Water-stage recorder graph.
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

1
2
3
4
5
6
7
8
9

10

March
53,000
53,400
55,000
55,800
55,000
51,500
47,500
45,800
45,200
65,300

April
107,000
144,000
148,000
152,000
155,000
147,000
150,000
153,000
154,000
162,000

May
203,000
182,000
160,000
144,000
132,000
120,000
113,000
108,000
104,000
103,000

Day
11
12
13
14
15
16
17
18
19
20

March
98,100

107,000
104,000
107,000
124,000
112,000
93,700
79,100
76,000
94,900

April
172,000
179,000
192,000
206,000
218,000
220,000
225,000
229,000
238,000
248,000

May
101,000
95,500
91,900
91,900
94,900
94,300
91,900
93,700
98,100
96,800

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
105,000
110,000
107,000

97,400
83,000
71,000
65,300
64,400
67,200
73,000
77,500

78,840
4,848
0.19

April

269,000
298,000
316,000
346,000
360,000
364,000
315,000
276,000
250,000
225,000

220,600
13,130

0.50

May

91,900
86,500
93,100

117,000
119,000
124,000
112,000
96,800
88,300
85,900
88,900

110,400
6,788
0.26

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

April 14
21.70
21.85
21.97
22.23

203,000
206,000
208,000
213,000

April 15
22.41
22.38
22.34
22.44

217,000
216,000
215,000
217,000

April 16
22.54
22.55
22.63
22.72

219,000
220,000
221,000
223,000

April 17
22.80
22.81
22.83
22.83

225,000
225,000
226,000
226,000

April 18
22.90 228,000

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
22.96
23.01
23.08

Discharge

229,000
230,000
232,000

April 19
23.20
23.36
23.51
23.61

234,000
238,000
241,000
243,000

April 20
23.70
23.73
23.90
24.14

245,000
246,000
250,000
256,000

April 21
24.36
24.66
24.90
25.25

Ap
25.70
25.78

262,000
269,000
276,000
285,000

ril 22
298,000
300,000

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
25.80
25.97

Discharge

301,000
305,000

April 23
26.00
26.24
26.88
27.40

306,000
312,000
325,000
335,000

April 24
27.78
27.98
28.10
28.05

342,000
347,000
351,000
353,000

April 25
27.95
27.66
27.57
27.56

356,000
361,000
363,000
365,000

April 26
27.54
27.48
27.28
27.00

367,000
369,000
365,000
348,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 27
26.75
26.51
26.24
26.00

329,000
313,000
299,000
290,000

April 28
25.74
25.47
25.27
25.00

282,000
275,000
269,000
263,000

April 29
24.76
24.53
24.32
24.04

256,000
250,000
244,000
237,000

April 30
23.78
23.60
23.40
23.19

230,000
225,000
220,000
215,000
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Wakenda Creek Basin 

Wakenda Creek at Carrollton, Mo.

Location. Lat 39°21', long 93°30', inNE^SEjsec. 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 ft 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 relation 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, 21.10ft, from 
graph based on gage readings) .

1948 to February 1952: Discharge, 7, 000 cfs Mar. 20, 1948 (gage height, 22.64ft, 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

1
2
3
4
5
6
7
8
9

10

March

37
34
90
90
85

108
122
291

1,470
3,850

April

45
48
68

831
247
150

95
78
98

232

May

60
55
50
48
48
48
45
45
45

104

Day

11
12
13
14
15
16
17
18
19
20

March

3,400
919
278
170
160
140
122
910

1,300
252

April

122
180
872
191
140
113

95
86
82
86

May

70
37
34
30
30
30
32
30
28
27

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

180
564
160
150
150
122
104

90
78
70
66

502
30,880

2.33

April

108
1,040

659
200
130
100

90
80
70
65

213
12,700

0.96

May

25
25
26
25
24
30
22
19
17
14
45

37.7
2,320
0.18

Grand River Basin 

Grand River near Sumner, Mo.

Location. Lat 39°38'25", long 93°16'25", in NEj 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, 3j 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, 39.5ft, 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

1
2
3
4
5
6
7
8
9

10

March

1,340
1,380
1,470
1,520
1,380
1,380
1,650
2,010
5,340

20,400

April

3,390
3,090
2,810
3,960
8,260
6,360
4,120
3,320
2,950
3,090

May

2,350
2,120
1,900
1,750
1,600
1,560
1,420
1,650
2,540
6,060

Day

11
12
13
14
15
16
17
18
19
20

March

40,500
55,000
49,500
43,200
38,400
22,800
14,000
9,690

20,400
21,800

April

3,160
3,240
5,580

12,900
13,600
8,260
5,300
3,800
3,260
3,240

May

4,120
2,540
2,060
1,650
1,420
1,340
4,830

14,900
10,500
5,300

Day
21
22
23
24
25
26
27
28
29
30
31

March
12,100
11,300
20,600
16,300
9,050
7,650
6,650
5,180
4,460
4,040
3.620

14,650

April

3,090
6,600

18,500
22,200
18,100
9,740
5,150
3,630
3,190
2,740

6,554

May
3,090
2,350
2,540

11,200
8,420
7,050
3,620
2,180
1,800
1,560
1,560
3,774

tunoff in acre-feet . .. .......... 900,700 390,000:232,000
Runoff, in inches.. ............................................. 2,45 1.06 0.63
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Chariton River Basin 

Chariton River near Keytesville, Mo.

Location. Lat 39°26'55". long 92°52'10" > inSE^Eisec. 25. T. 54 N.. R. 18 W.. at county high 
way bridge 4j miles northeast of Keytesville and 65 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, 19.25ft).
1929 to February 1952: Discharge, 25,600 cfs June 8, 9, 1947 (gage height, 25.3 ft, from 

floodmark) .

lean discharge, in cubic feet per second. 1952
Day

1
2
3
4
5
6
7
8
9

10

March
365
365
416
469
554
497
416
739

3,300
8,050

April
1,220
1,060

911
1,220
1,380
1,060
1,020

840
706
706

May
950
850
750
650
610
583
554
497
801

2,000

Day
11
12
13
14
15
16
17
IB
19
20

March
7,020
6,580
7,490
8,050
7,300
6,150
5,410
6,060
9,130
8,050

April
875

1,100
1,420
1,630
2,420
2,200
1,720

1,510
1,180
1,220

May
1,220

875
739
739
613
525
759

1,760
2,000
1,550

Day
21
22
23
24
25
26
27
28
29
30
31

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

March
7,110
6,930
6,060
5,100
4,500
4,140
3,660
2,980
2,200
1,810
1,460

2.52

April
1,460
2,360
6,380
8,300
8,300
5,500
3,500
1,900
1,400
1,100

1.25

May
1,630
1,300

911
792

2,200
1,220
1,680
1,380

875
583
469

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

I
2
3
4
5
6
7
8
9

10

March

53,800
54,600
54,600
56,800
57,200
55,900
52,900
 51,200
55,000
79,600

April

92,800
142,000
153,000
160,000
169,000
165,000
160,000
160,000
159,000
160,000

May

253,000
228,000
204,000
176,000
152,000
133,000
121,000
114,000
112,000
114,000

Day

11
12
13
14
15
16
17
18
19
20

March

129,000
156,000
159,000
159,000
166,000
165,000
138,000
112,000
108,000
124,000

April

168,000
180,000
193,000
208,000
217,000
222,000
224,000
226,000
230,000
240,000

May

112,000
106,000
99,700
97,100
98,400
99,000
97,100

105,000
115,000
111,000

Day

21
22
23
?A
25
26
27
28
29
30
31

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

March

142,000
146,000
146,000
135,000
114,000
92,200
80,700
74,800
73,300
76,900
82,900

101,700

0.23

April

251,000
269,000
294,000
323,000
348,000
357,000
348,000
322,000
302,000
280,000

224,100
13,330

0.50

May

102,000
95,200
91,000

112,000
139,000
135,000
130,000
111,000
94,600
86,800
87,400

123,600
7,599
0.28

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 17
24.95
25.05
25.08
25.09

224,000
225,000
225,000
225,000

April 18
25.14
25.22
25.24
25.28

226,000
227,000
227,000
227,000

April 19
25.38
25.48
25.62
25.81

228,000
229,000
232,000
234,000

April 20
26.00
26.20
26.36
26.47

237,000
240,000
243,000
245,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 21
26.67
26.85
27.06
27.36

248,000
251,000
254,000
259,000

April 22
27.59
27.90
28.26
28.50

263,000
268,000
276,000
282,000

April 23"
28.76
29.00
29.28
29.56

288,000
294,000
301,000
308.000

April 24
29.76
30.00
30.28
30.55

314,000
321,000
329,000
336,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 25
30.82
31.06
31.31
31.51

343,000
349,000
353,000
355.000

April 26
31.68
31.77
31.83
31.90

358,000
358,000
357,000
356,000

April 27
31.99
32.06
31.97
31.84

354,000
351,000
343,000
335,000

April 28
31.78
31.75
31.64
31.56

328,000
323,000
317,000
312,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 29
31.43
31.28
31.10
30.90

307,000
302,000
297,000
292,000

April 30
30.62
30.36
30.06
29.77

286,000
280,000
273,000
266,000

May 1
29.49
29.20
28.92
28.61

260,000
253,000
247,000
240,000

May 2
28.33
28.07
27.78
27.49

234,000
228,000
223,000
217,000
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Lamine River Basin 

Lamine River at Clifton City, Mo.

Location. Lat 38°45'20", long 93°01'10", inNWjsec. 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, 18.0ft, from 

floodmark) .
1922 to February 1952: Discharge, 65,500 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

1
2
3
4
5
6
7
8
9

10

March

196
217
468

2,890
1,220

706
648
648
764

2,250

April
177
168
186
955

4,220
764
564
376
363
852

May
168
150
142
126
110

95
87
80
95

102

Day
11
12
13
14
15
16
17
18
19
20

March
4,670
1,290

764
483
402
324
376

1,350
3,690
1,320

April
1,020

914
3,680
2,260

944
620
429
376
311
262

May
102

95
73
66
60
58
65
80
76
75

Day
21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March
706
537
429
376
298
274
250
239
228
217
196

917

1.77

April
250
239

2,060
1,320

914
510
350
250
217
206

859

1.60

May
68
59
58

339
270

95
71
67
57
54
47

99.7

0.19

Blackwater River at Blue Lick, Mo.

Location. Lat 38°59'30", long 93°12'15", on line between sees. 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, 27.80ft, from 
graph based on gage readings) .

1922-33, 1938 to February 1952: Discharge, 54. 000 cfs Nov. 18, 1928 (gage height, 41.25ft, 
from floodmarks) , from rating curve extended above 32, 000 cfs by logarithmic plotting.

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
190
230
270

2,540
3,290
2,400
1,170
2,430
3,200
4,440

April
310
223
234

1,830
3,150
3,950
1,520

626
518
644

May
258
234
234
212
180
151
133
124
170
536

Day
11
12
13
14
15
1fi
17
18
19
20

March
4,640
5,970
5,970
2,920

680
550
518

2,170
3,580
3,900

April
740
868

1,500
3,500
3,430
1,400

626
518
436
400

May
350
180
133
110
102

89
85

126
180
133

Day
21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March
3,370
1,430
1,180

846
608
536
468
468
420
365
325

1,970

2.03

April
372

1,960
3,800
5,170
4,180

873
650
404
340
296

1,482
o o onn

1.48

May
102

85
971
700
900

1,110
258
160
151
120

93

270

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, 27.70ft).

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

Day

1
2
3
4
5
6
7
8
9

10

March

55,600
56,300
57,500
63,000
65,100
61,400
56,300
55, ZOO
58,200
78,400

April

90,200
133,000
154,000
160,000
168,000
166,000
161,000
160,000
158,000
160,000

May

260,000
233,000
210,000
187,000
160,000
142,000
127,000
117,000
112,000
112,000

Day

11
12
13
14
15
16
17
18
19
20

March

128,000
155,000
155,000
155,000
160,000
164,000
144,000
122,000
117,000
124,000

April

172,000
184,000
198,000
216,000
228,000
228,000
226,000
225,000
228,000
234,000

May

112,000
106,000
100,000
97,100
97,100
98,900
98,300

102,000
113,000
113,000

Day

21
22
23
24
25
26
27
28
29
30
31

March

140,000
144,000
144,000
139,000
122,000
101,000
86,200
78,400
74,700
75,800
81,700,

103,800

0.24

April

245,000
261,000
385,000
808,000
344,000
355,000
354,000
330,000
307,000
285,000

0.49

May

107,000
101,000
95,900

105,000
135,000
132,000
127,000
111,000
95,400
87,300
86,200

125,200
7,696
0.29

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 19
22.52
22.57
22.64
22.64

227,000
228,000
229,000
229,000

April 20
22.72
22.84
23.00
23.17

231,000
234,000
237,000
240,000

April 21
23.25
23.40
23.57
23.71

242,000
245,000
248,000
251,000

April 22
23.90
24.12
24.37
24.70

255,000
260,000
265,000
275,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 23
24.91
24.92
25.24
25.36

281,000
283,000
290,000
294,000

April 24
25.72
25.88
26.19
26.54

302,000
306,000
315,000
325,000

April 25"
26.86
27.17
27.42
27.45

336,000
346,000
353,000
353,000

April 26
27.55
27.57
27.58
27.53

356,000
356,000
356,000
354,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 27
27.70
27.59
27.53
27.51

360,000
355,000
351,000
345,000

April 28
27.44
27.36
27.30
27.24

337,000
328,000
322,000
317,000

April 29
27.14
27.01
26.87
26.75

312,000
307,000
301,000
296,000

April 30
26.57
26.36
26.13
25.90

291,000
285,000
279,000
273,000

Hour

6
N
6

12

6
N
6

12

Gage 
height Discharge

May 1
25.64
25.32
24.96
24.63

267,000
261,000
253,000
246,000

May 2
24.26
23.96
23.64
23.37

239,000
233,000
227,000
221,000
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Moniteau Creek Basin 

Moniteau Creek near Fayette, Mo.

Location. Lat 39°07'15", long 92°33'40", inSE^Ejsec. 14, T. SON., R. iSV/., at county high 
way bridge 1 mile downstream from Hungry Mother Creek, 7| 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, 17.30ft).

1948 to February 1952; Discharge, 2, 760 cfs Dec. 22, 1949 (gage height, 18.48ft, 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

1
2
3
4
5
6
7
8
9

10

March

18
20
31
50

107
71
95

196
491

1,180

April

23
25
50

559
201
68
46
36
31

101

May

17
15
15
12
10
11
16
12
31
62

Day
11
12
13
14
15
16
17
18
19
20

March

248
95
68
49
44
36
86

1,140
461
119

April

57
370
375
188

83
54
41
36
36
28

May

23
16
13
10

9
8
9

10
8
7

Day
21
22
23
24
25
26
27
28
29
30
31

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

March

74
62
52
44
38
31
28
25
23
22
29

162
9,980
2.31

April

17
134
540

89
49
36
29
25
21
18

112
6,680
1.55

May

6
12
42
13

111
28
14
14
13

8
6

18.7
1,150
0.27

Petite Saline Creek Basin

Petite Saline Creek near Boonville, Mo.

Location.  Lat 38°55'00". long 92°39'20", in SW^Ej 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 14f 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, 19.10ft, from
graph based on gage readings) .

1948 to February 1952: Discharge, 6, 120 cfs Oct. 21, 1949 (gage height, 23.50ft). 
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

1
2
3
4
5
6
7
8
9

10

March

59
103
140
246
396
431
385
374
253

1,440

April

59
59
51

574
946
241
123
103
108
192

May

38
36
32
29
26
23
23
23
39
48

Day

11
12
13
14
15
16
17
18
19
20

March

1,730
454
192
134
113
103
282

1,650
1,870

382

April

198
651

1,350
541
225
162
174

94
84
71

May

32
21
21
21
21
20
20
20
20
15

Day

21
22
23
24
25
26
27
28
29
30
31

Monthly mean discharge, in cubic feet per second. .................

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

March

174
150

98
98
84
84
76
67
63
59
63

379
23,310

2.40

April

67
71

259
118

80
65
55
45
42
41

228
13,580

1.40

May

14
45

284
353
761

87
39
33
21
16
15

70.8
4,360
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 N\ 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, 13.0ft, 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

1
2
3
4
5
6
7
8
9

10

March

196
196
445

2,010
984
549
431
404
378
353

April

176
150
141
487

1,730
683
459
353
350
908

May

118
110

96
90
84
77
71
69
72
84

Day

11
12
13
14
15
16
17
18
19
20

March

1,250
719
431
353
329
283
238
719

2,390
1,060

April

488
946
946

1,210
832
518
431
353
294
272

May

70
65
60
57
49
45
43
84
78
68

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

794
648
431
329
306
260
249
238
206
196
196

567
34,850

1.23

April

238
217
206
703
431
283
196
186
158
150

483
28,750

1.02

May

56
52
45
40

738
216
120

80
60
50
42

96.4
5,930
0.21

Osage River Basin 

Osage River near St. Thomas, Mo.

Location. Lat 38°20'25", long 92°13'25", inSE^SWisec. 35, T. 42 N., R. 12 W., 0. 5 mile
downstream from Sugar Creek and 2£ 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, 12.98ft). 
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
1
2
3
4
5
6
7
8
9

10

March
12,600
8,170
6,860

13,400
20,300
21,300
21,300
20,900
20,900
21,900

April
20,900
16,400
11,500
14,300
24,200
22,600
22,600
22,300
21,600
23,200

May
14,500
14,000
11,500
6,790
3,060
9,020

10,300
8,500
6,920
5,000

Day
11
12
13
14
15
16
17
18
19
20

March
23,900
22,300
21,900
21,600
21,600
21,300
21,300
23,900
26,600
25,600

April
17,700
23,900
20,900
13,400
21,600
22,300
22,300
20,900
19,000
20,000

May
1,320
2,070
4,040
2,490
2,000
3,130
3,170
1,000
1,050
2,550

Day
21
22
23
24
25
26
27
28
29
30
31

March
25,200
25,200
25,200
24,900
24,900
24,600
24,600
24,200
22,900
20,900
20,900

?1 .330

April
17,000
21,300
25,600
23,500
20,500
19,000
13,000
8,500
6,500

14,000

iq.OPO

May
1,720
1,770
1,360
1,660
1,030
1,080
2,480
2,840
1,820

985
827

5>R7 - ft

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 NE^ sec. 35, T. 43 N., R. 10 W., at bridge on U. S.
Highway 63, three-quarters of a mile southeast of Westphalia and lj 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, 16.0ft, from
graph based on gage readings).

Flood of June 8, 1937, reached a stage of 22. 8 ft, from information furnished by local
resident.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

104
107
222
644
521
329
246
200
177

1,280

April

107
97
90

2,570
1,870

648
388
286
252

1,710

May

70
65
61
56
51
47
44
47
46
44

Day

11
12
13
14
15
16
17
18
19
JtO

March

2,270
830
486
333
259
216
190

1,360
1,140

496

April

725
3,090
1,560

795
491
345
269
219
192
165

May

42
39
36
34
33
31
33
33
34
32

Day

21
22
23
24
25
26
27
28
29
30
31

March

345
513
501
317
246
200
170
145
131
118
112

2.08

April

147
139
167
152
131
112

98
92
82
75

569

2.47

May

30
28
26
25
25
24
24
22
21
20
18

36.8
2,260
0.17

Gasconade River Basin 

Gasconade River near Rich Fountain, Mo.

Location. Lat 38°23'20", long 91°49'15", inSE^sec. 16, T. 42 N., R. 8W., 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

Day
1
2
3
4
5
6
7
8
9

10

March

2,270
2,220
2,380
3,110
3,110
4,150
4,850
4,150
3,760
5,570

April

3,370
3,370
3,180
5,870
9,380

11,800
13,200
10,200
7,420
7,580

May

2,800
2,680
2,620
2,500
2,380
2,270
2,270
2,220
2,220
2,100

Day

11
12
13
14
15
16
17
18
19
20

March

9,380
14,700
18,600
14,000
9,040
7,100
6,020
6,470
7,420
9,210

April

7,900
11,100
13,600
17,600
18,200
13,400
8,870
7,260
6,320
5,570

May

2,050
2,000
1,950
1,900
1,850
1,800
1,750
1,750
1,750
1,700

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

9,380
8,060
7,100
6,320
5,720
4,990
4,570
4,150
3,890
3,760
3.630

394,900
2.33

April

4,990
4,570
4,430
4,020
3,890
3,630
3,500
3,300
3,110
2,920

443 400
2.61

May

1,700
1,660
1,620
1,620
1,620
1,620
1,620
1,620
1,620
1,570
1.530
1,947

1 1 Q ?nn
0.71
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Missouri River Main Stem 

Missouri River at Hermann, Mo.

Location. Lat 38°42'36". long 91°26'21", inSW^sec. 25, T. 46 N., R. 5W., 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, 27.10ft). 

1928 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 dischar

Day

1
2
3
4
5
6
7
8
9

10

March

75,900
73,500
70,400
77,900
92,800
96,800
92,800
87,200
86,100
92,800

April

109,000
119,000
158,000
184,000
226,000
224,000
214,000
210,000
206,000
208,000

May

328,000
298,000
265,000
233,000
196,000
169,000
152,000
142,000
132,000
129,000

Day

11
12
13
14
15
16
17
18
19
20

ae, in cubic feet per second

March

142,000
189,000
198,000
201,000
197,000
199,000
192,000
183,000
185,000
170,000

April

211,000
228,000
255,000
250,000
255,000
262,000
262,000
256,000
255,000
258,000

May

125,000
120,000
114,000
109,000
104,000
106,000
107,000
105,000
107,000
118,000

1952

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

168,000
182,000
183,000
180,000
171,000
152,000
130,000
115,000
107,000
101,000
101,000

138,500
8,513
0.30

April

265,000
274,000
292,000
311,000
325,000
343,000
359,000
366,000
360,000
350,000

253,200
15,060

0.53

May

118,000
111,000
106,000
102,000
121,000
144,000
142,000
136,000
121,000
106,000
96,800

144,000
8,852
0.31

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

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 20
22.92
22.88
22.90
22.98

257,000
257,000
258,000
260,000

April 21
23.10
23.24
23.24
23.20

263,000
266,000
267,000
267,000

April 22
23.32
23.53
23.64
23.78

270,000
275,000
278,000
281,000

April 23
23.98
24.26
24.50
24.70

286,000
292,000
298,000
302,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 24
24.89
25.11
25.32
25.50

306,000
311,000
316,000
320.000

April 25
25.67
25.61
25.72
26.07

325,000
322,000
325,000
335,000

April 26
26.27
26.38
26.50
26.60

340,000
343,000
347,000
350,000

April 27
26.77
26.97
26.90
27.00

356,000
362,000
361,000
364,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage
height Discharge

April 28
27.10
27.08
27.02
26.96

368,000
367,000
366,000
364,000

April 29
26.90
26.84
26.82
26.72

362,000
360,000
359,000
356,000

April 30
26.60
26.53
26.48
26.45

352,000
351,000
347,000
343,000

May 1
26.24
26.06
25.87
25.65

335,000
327,000
321,000
314,000

Hour

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

May 2
25.40
25.09
24.70
24.25

307,000
299,000
289,000
279,000

May 3
23.98
23.66
23.34
22.95

272,000
265,000
258,000
250,000

May 4
22.62
22.22
21.71
21.20

243,000
234,000
224,000
213,000
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Loutre River Basin 

Loutre River at Mineola, Mo.

Location. Lat 38°53'20", long 91°34'30", inSE^NWjsec. 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, 14.78ft). 

1947 to February 1952: Discharge, 11, 500 cfs Sept. 13, 1949 (gage height, 19.98ft). 
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

1
2
3
4
5
6
7
8
9

10

March

37
41

121
688
227
139
171
227
207
592

April

1,130
222
128

1,500
709
280
183
134
111
415

May

36
31
28
26
23
24
27
22
26
33

Day

11
12
13
14
15
16
17
18
19
20

March

420
196
143

98
79
69
61

2,030
793
309

April

227
2,080

874
436
268
179
130
105

86
73

May

24
20
16
15
13
12
13
15
12
11

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

202
279
270
159
122

95
77
67
59
55

140
264

16,210
1.50

April

66
74

500
200
124

84
66
55
47
40

351
20,880

1.94

May

9
9
9

19
183

27
14
12
11

8
7

23.7
1,460
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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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 in the 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

287

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

1137-A

1137-D

1139

Surface Water Supply of 
Missouri River drain 
age, 1906.

Missouri River basin 
floods of April-May 
1950 in North and 
South Dakota.

Floods of May-July 
1950 in southeastern 
Nebraska.

Kansas-Missouri floods 
of July 1951.

Milk River, Mont.

Main-stem Missouri Riv 
er and tributaries from 
Little Missouri River 
to James River.

Little Nemaha basin and 
adjacent basins.

Kansas River and main- 
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 follow ing 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 
cipitation from 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

Basin

Knife-------------

Cannonball- -------

Grand -----   -----

Moreau---- -------

Average water 
content 

measured on 
figure 30

9 73

3 94

3 n?G « U I

4 n9^ , U £i 

3 no

Total average 
precipitation 
measured on 

figure 31

2 QQ

3 99

2 OC

3 04

3 C Q

Measured 
runoff

9 04

2 no

1 QQ

1 QQ

9 93
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EXPLANATION

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 in fairly 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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EXPLANATION

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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xLeft bank 

"""Y "MEASUREMENT 1009, MAR 31, 1952

' 'ion, 'APR.'5, 1952

">-20 

-30

8OO 6OO 40O 2OO 
DISTANCE FROM RIGHT BANK, IN FEET

8OO 6OO 4OO 2OO 0 
DISTANCE FROM RIGHT BANK, IN FEET

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 (Iowa) 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.
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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 and also 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 only at 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 Omaha, 
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.
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Figure 35. --Relation between hydrographs of present flood 
and previous floods of record at 18 Missouri River gaging 
stations.
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